B. H. BOTOCJIOBCKHM
0. . KOKOPHH
JI. B. TIETPOB

Zodchii.ws V
> 2

KOHIAWLIMOHNPOBAHHE
BO3 Y XA
1 XOJIOAOCHABZKEHHE

1100 pedaxyueil sacayorcernoeo 0eareas Hayku
u rexnuxu PCOCP 0-pa rexu. nayx, npog.
B. H. Boeocaosckoeo

Jonyieno MHHHCTEeDCTBOM BBICHIETO U CPEJHEIO CHELHAILHOIO 06pa3soBaHHd
CCCP B xauecrBe yueOHHKA jJisi CTYJEHTOB BHICHIHX yueGHbBIX 3aBejeHufi, o6y-
JaImMIXCa 10 crennanbiocty «TennorasocHaGxenne I BEHTHASAIHSY

3aecb morna 6eiTb Bawia
peknama

[Nlo BOonpocam pasmeLleHns
peknambl B 3NEKTPOHHON
CTPOUTENBHOWN NUTEPAaTYpE
obpaljanTech Ha
e-mail:admin@zodchii.ws nnu
no 1ICQ305950110

G-

MockBa
Crpoiiuspar
1985




BBK 38.762.3
7
YK 697 94(075.8)

PenenzeHTH: kKadelpa TemiorasocHalkeHus W BeHTH.SILMH [ py3HHCKOTO NOJH
Texuuueckoro uHcTutyta uM B M Jlennda (saB kadenpoii npog. T'. M Hapuus);
3aci. gesirenb Hayku M Texuukn PCPCP a p texn rayx, npod E. B. CregaHos.

Borocaosckuit B. H. u ap.
b 74 KoHAMIHOHHDOBAHHE BO3AYXa H XOJ0J0CHAOMKe-
HHe: YueGuuk gmas By3oB/B. H. Dorocioscxufi,
O. 51. Kokopun, J1. B. Ilerpos; ITox pea. B. H. Boro-
caoBexoro.— M.: Crpofinzgar, 1985.— 367 ¢., Ha.
MsnoMxeHs! OCHOBLI TEODHH H TEXHUKH KOHAUIMOHHDOBAUMS BO3LAYXa
@ XONOROCHaGxeHHR. PAaCCMOTpeHBl CBGHCTBA BAAKHOIO BO3AYXa u Npo-
1ecehl H3IMEHeHys ero CocTosHua. JaHEl CTPYKTypHBIE CXeMbl ¥ KiacCHOu-

XaLNA CHCTEM K -~vms, [lpuseneRs! MeTOAW pacyeTa, a_Tak-
~e RQHLMWKOHNPOBaKus [Toka.

e peXuMbpl pal
3aHBl pellenus - TUNOBAHHS BO3-
AYyXd, DYTH CHR W AQAOAd.
Har cryne TenianbHo
cta  «Teiwvioras
3206000000—651 { 387623
047(01)—85 6C9.4

© Crpoiinapar, 1985

OnexTpoHHas Gubmiorexa http://tgv. khstu.ru/



NPEAWCJIOBHE

B HoBOM yueGHOM [IAHC 15 C1YAeH1008, 06YYaloUWMXCA Mo cnelHaIbHOCTH «Ten-
GOra30CHAGMKENNe ¥ BEHTHIAUMA», B CAVMOCTORTEThIBE NHCUWATHHbL BRUIEAEHS Kyp-
cr «Otonsenue», «BeatHisAnEA», «KonydUHOBKPOBaHHe BO3Ayra M XOJ040CHAGKe-
yue» Pamee B yueGHOM IJIaHe 5TH KYPCH COCTABJAMM OAHy aucusnamiy, Hactos-
wufi yYeGHUK HamHcaH BIEPBble B COOTBETCTBHH C HOBOH ydeOHOfi MPOrpaMMoif auc-
nunanks «KOEARNBOEVPORAKNE BORAYXA B XONOROCHAGKeHUey.

VKa3alHoe H3MEHEHHE YYeGHOCO MJIAHA UMEET H NOJOKHUTEIbHEIC, H OTPALATE/b-
eie MoMenThl, [TOJOMKHTEILHEM SABJSETCS DacliHpeHHe OBLIEro NPefcTassielHs LuC-
UMTJHHBL B yueGHOM IJI4HE, BhASJEHUE CUCLMQUKH, YCHJeHHE M, TakuM oGpasow,
Gosee rayGoxoe pasBUTHE OCHOBHBIX MOJIOZKEHHII ¢ YYETOM MEePCIeKTHBHOCTH CHCTOM
LOHAKUKOHHpoBaHuA BozAyXa (CKB) B 10 Ke BpeMs NPOUCXOQMT HEKOTOPBL Paapuis
eIMHCTBA CHeLHAILHOCTH — BOMPOCH, HMEIOLIHe BaKHOE 3HauyenHe AJIA KOHAHUHOHHPO-
BauHs BO3AyXa (HalpHMep, TaKue, KaK TePMOJMHAMHKA BaaMKHOTO BO3AyXa, Bosueli-
CTBHE HA NOMEl[eHHe BHEIIHHX H BHYTDEHHHX (AaKTOPOB, CAHUTAPUO-THTHEHHYECKYE U
TEXHOJOTHYECKHE TPeGOBAHHS K YCJIOBUSM B TOMELLEHHHE, a3DO(HEaMHKA BO3LYXOBOJOB,
Bo3AYXOpacIpeneierHe, BO3AYIIHBIA PeKHM 3aHKs), PaccMaTpuBaloTes B Kypee «Ben-
THISLEAY HIH «OTONIEHHES .

B puenumapaax «CTPOMTeNpHasd Teliopusukay, «OtomieHue», «BeHTunsmus»
paccMaTpHBaeTes PO OTPAXKBAIOILMX KOHCTPYKIMH B CO31aHMM MHKPOKIJIMMATA, BOM-
pocs oBoTpeBanns NMOMEINEHHH, HX BEHTHJAHPOBaHHs, ofumce (QopPMHPOBAHHE BO3AYIL-
HOTO peKuwva 3paHufl. QOuu ABASIOTCA Kak O6pt 6a30# a1 AucUHiaEibl «KoH aHOHH-
pOBaHHMe BO3iyXa M X0JOAOCHAGKEHHE» H NMPepMiecTBYIOT ee HayueHH!o, DTy RMCILHT
JHYy Haj0 paccMatpHBaTh KaK 3aBEpUICHHE H3YYeHWs CHENHANTLHOCTH, WMed B BHAY,
aqro CKB sBastorcs HanGogec COBPeMEHHLIMY NEPCHeKTHBHBIMH YCTpOHCTBAMH  A1d
CO3/AHMS KNMMATHYECKHX YCIOBHH B 34aHHH, GJATONPUSTCTBYIOLAX aKTHBHOMY NPO-
H3BOAMTEJbHOMY U TBODYECKOMY TPYLY, OTABIAY .110Ad H ONTHMAJEHOMY HPOTEKAHIIO
TEAHOAOTHYCCKHX MPOLECCOB

Tlpn usaoXeHuy MaTepuana B yuebHHKE yIMTBIBAJOCH HA,MYHE B YueGHOM niaHe
CMEKHBIX AHCHHIJINE, 4TO TMO3BOJHIO CAENATh H3JOMEHHE Go.ee KOMIAKTHHIM H Leie-
HanpapfednbiM. CoenH(uKa NPeiMeTa KOHLHIMOHHPOBAHHE BO3;yXa COCTOHT B TOM,
4TO B HeM SHAYHMTE/bHO GOJbIIE, YeM B APYTHX HIDKEHEDHHX [UCLHMIAHHAX, YHCTO (H-
3WJECKHe TPOIECCH ¥ ABJNEHHA CBA3@HEl C TEXHHYECKHMH BOTIPOCAMH  YCTPOHCTBA
annapaToB M SJEMEHTOB  CHCTEM, C aBTOMATU3HPOBAHHEIM DPEryJADOBAHHEM H
ylpaBJeHHeM, ¢ ONTHMHSAUHeH pexuMa uXx paborst Kypc B CBA3H ¢ 3THV
craraercsi kax Obl M3 Tpex yacTe#t B uepsoit vacru (I—IV roasel) paccMatpu-
BAIOTCS HayuHbie OCHOBH NPOLECCAa KOHpUnHOHHPOBaHHS Bo3xyxa Bo BTopon (raa-
Be V—IX) ommcanpl CHCTEMb KOHAWIHOHHDOBAHHS BOS/yXa, TeXHHUECKHE DEIIEHHS
WX OTAEJBIBIX 3eMEHTOB, & TaKXKe BONPOCH XOJOAO- H TemiocHaGxedus B Tperneit
yacty (riasel X—XI) pactMaTpUBAIOTCH PEXKHM PABOTH, PEryiHPOBAUHE H YNDABJE-
nne CKB, a taxie s(poKTHBIOCTE HCIIONb30BAHHAS SHEPTUH,

CopepsKauue AMCUMIIHHEL COOTBETCTBYET PRIUCHHIO BAXKHBIA COMHAJIBHHIX H 3KO
HOMHYecKnX 3ajau galleft ctpansl, onpegeneruux XXVI cresgon KIICC & nocaegywo-
wuMi [TocranoBAeHHAMY TAPTHH M NpaBHTeabcTBa CO3gande GJaronpUATHLIX ycJIo-
BHII JKH3HH, TPYLA M OTABIXA JIOLeH B MOMELEHHSX sIBASETCH NPEIMETOM [OCTOAHHOMN
3a60THl Haillero OGI€CTBA, A MOSTOMY H OAHOH W3 €U0 OCHOBHBIX COLHAaJbHBIX 327aY,

Marepuan B yueGHHKe, Tak Xe Kak H B NPorpaMMe, Hajaraercsi Ges pasie/eHus
Ha OCHOBHOH W IONMOMHHTENbHBIA. B HeM IpejcTaBieHH mpuMephl pacuera NPOLECCOB,
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annapaToB W CHCTEM, a TaKXe naH MHHHMYM HeOGXOgMMOroO CMPaBOYHOTO Martepuasa,
OCHOBHOH aKIIeHT CpejaH Ha H3JOXKeHuH Hayuynblx MetonoB Kpome rtoro, ymesneHo
nocTaToyHoe BHHMaHue >PGPEeKTHBHOMY HCIOJb30OBAHHIO W SKOHOMHH SHEPTHH, a Tak-
JK€ [PUMEHEHHIO HeTPanHIHOHHBIX €€ HCTOYHHKOB

B yueGHuKe HCNOJIb30BAH MHOTOJETHHH ONBIT UTEHHH KYpCa JeKIH{l IO KOHAHLU-
OHMDOBaHHIO BO3YXa Ha Kadeppe oTomieHust g Bewtuasuud MHUCH um B B Kyi-
6eitesa npogeccopamu I H Kamenesmm 1 A B HecrepeHko, a B nocjeayiomem HX
IpeeMHHKAMH, 4 TaKXe pe3y JbTaThl HayYHHIX HCCnepoBaHHH, BBLIMOJHEHHHX Npenopa-
BATEJsIMM U HayyHBIMH cOTpypHHKaMu Kadenpbl W padoraloliuMu B COTPymHHYECTBE
¢ HUMH ClleqHaAdCcTaMH HayYHBIX M IIPOEKTHBIX MHCTHTYTOB OTH MartepHansl 1O Mepe
HAKOIJIeHHSI H OGOOINEHHs BKMOYAJHCh B JEKUHH OCHOBHOTO H CIELHaJbHOTO KyDPCOB.

Hogefile pocTrxeHuss B 06JaCTH KOHAMIIMOHUDOBAHHS BO3gyXa HaxOmsT CBOe
OTpaxKeHHe B KypHajax «BopocHaGxeHne W caHUTapHast TeXHHKa», «XOJNOmHNbHAS
TexHuKa», «lHxkeHepHO dusnueckuli KypHan», B C6OpPHHKaX TPYAOB YU4eOHHIX ¥ HA-
YYHO ncese 0BaTebCKHX HHCTHTYTOB, CGOPHHKax MaTepuasOB pasJHiHBIX KOH(bEepeH-
UMA H pp.

[Ipenucnorue, seegenne, §§ 7, 8 raasm 1, §§ 18, 20, 23 raapw Il n raaswm III,
X n XI wanucanm B H Borocnosekum; raasn V—IX — 0. I Koxopuubim; §§ 1—
6 raasm I, §§ 1—17, 19, 21, 22 rnasst 11 u raasa IV — JI. B TlerposbM

ApTOpH IpHHOCAT GAaroZapHOCTH NpPENOjaBaTeNaM, COTPYIHHKAM H aclHpaH-
taM Kadelpn oromjerust w Bewtuasinnu MUCU um Kyii6niesa, coTpyaHu4alomum ¢
Hefl HayuHbIM paGOTHHKaM M MHXXeHepaM APYTHX OpraHus3auuil 3a TBOPUECKYIO H TeX-
HHYECKYIO NOMOIb IIpH IOATOTOBKE PYKOIHCH K HM3JaHHIO M BHPaXxKaloT raybokylo
IPH3HATENbHOCTE PELEH3EHTaM —— 3ACAYKeHHOMY Jiestenio Hayku u texHuku PCOCP,
A py texn Hayk, npodp E B Credanosy u xoanextuBy Kagenps «Tengorazocnatxe-
HHE H BEeHTHJAUMA» I py3MHCKOro NOJUTeXHHUeCKoro HHcTHTyTa uM B I Jlennua
(saB xadenpofi mpop I' M [lapuns) 3a LeHHBle 3aMeyaHuss U KOHCTPYKTHBHHE Ipes-
JOXKelHs
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OCHOBHBIE YCJIOBHBIE OBO03HAYEHUS

A — uHcJeHHbI KO3 HIHEHT,
B — K03 HIHEHT OPOWIeH s, KI/KT,
€ — KOHUEeHIPAIHd BEuecTsa, Krime, 2
¢ — yIeJbHas MaccoBas TemnoeMkocTs, KJIx/(kr °C),
d — ynenbHOoe BJAroconepiKanue, rfKr,
E — nokasarenb (K03¢pdUUHCHT) 3)GEKTUBHOCTH,
F — njomanp M2,
G — MaccoBHIi pacxon BO3ayxa, Krf4, Kr/c,
H — BHICOTa nOMemieHus], annapara, M,
I — ynensuas surassnas, KIx/xr,
K — uncnennn#t KospduuueHT, K03hGHUMNEHT Temonepesain, Br/(m? °C), KoOHueHT-
pauus pacrsopa, %,
L — ob6bemublil pacxon, M3/4, M3/c,
M — macca BemecTBa, T, KT,
N — momHocts, BT, BT,
P — naBnenne, Ila, klla,
p — napuuasbroe nasiente, I1a, xlla,
Q — TensONPOH3BOAUTENBHOCTb, XOJOAOIPOU3BOAUTENLHOCTD,  TEIJIOBAS MOLIHOCTD,
kdx/4, Bt kBr,
R — conporuBaenne Tenjomepenave, wm2-°C/Br, yaesbHas rasoBasg IOCTOSHHad,
Ax/ (xkr-K), g%/ (xr-K),
r — yle/bHasi TENnoTa $asoBoro npeBpalends, kXK /KT,
T — remneparypa, K,
{ — remnepatypa, °C,
V — o6bem, M8,
U — CKODOCTb ABHXKEHHS BO3ayxa, m/c,
W — maccoBHlji pacxof XKHAKOCTH, Kr/d, kr/c;
W — CKOPOCTb TeMeHHs! JKHAKOCTH, M/cC,
zZ—BpewMs, 4, C,
o — Ko duunent Tennoorsain, Br/(m2.°C),
B — xosgdumuent Baaroobmena, xr/ (M2.4-Ila), kr/(m?-u-xlla),
A — pa3nocTb mapamerpos,
€ — yrioBoll Ko3¢hduUHeHT Npouecca H3MeHeHHs TeNJOBJAXKHOCTHOTO COCTOSIHHS
BO3ayXa, K x/Kr,
N — nokasaresb 3¢(HEeLTHBHOCTH,
© — noTeHIMAa COCTOSIHAS (IOTeHIHA BJAAKHOCTH),
0 — orHOCHTeNbHOE H3OBITOUHOE 3HAUEHHE TapaMeTpa;
v — KHHevMaTHiecKas Bs3KOCTb, M2/c,
£ — nokasaresb BJATOBbINAJEHNS,
0 — INOTHOCTD, Kr/m3,
0 — KO3 HIHEHT NOJHOTO TemjoobMena, kr/(m2.u);
(p — OTHOCHTEJIBHAS BJAXKHOCTb, Y,
V — rpajnueHT mapamerpa
_ HMupexcnr a — agnaGatubld (M303MTa bNMANE), amcOpSUHOHMBLA, abcopGuUHOH-
HbH, ap—autnppus, 6— GapomeTpnieckufi, Gafimac, B — BO31yX, BHYTDEHHHH, BJ —
BJara, BJaXKHbIH, I — rpajupHsi, 10N — ONyCTHMbIf, X — KUAKHH, 3 — 3uMHHi (X0-
JIOLHBIE) TepHoj, M — HCIAPHTEJbHDI, u36 — M3GBITOUMLIE, K — COCTOSIHHE BO31yXa
noc/e BO3AYXOMOAOrpeBaTens | CTyHeHH, KOHIEHCAIHs, KOMAEHCATOP, K U — KOCBEH-
HO€ HCllapeHHe, J — JieTHHH (TenJelfl) mepmox, M — MOKPHI, MaKC — MakhcHMaJb-
HBIM, MHUH — MHHHMaJbHbIH, H — HapyXHbl, HaCHINEHABIH, HAC — HACOC, O — opOIlle-
uue, ofmu#, oTsepcTHe, 06 — 0GeCneYenHOCTD, 0 — NPHTOYHBIH, map, NOJHBEI, OB —
TMOBCPXHOCTb, IOM — IOMELIeHHe, D — TOYKa DOCH, DEUHPKyJslHs, DacTsop, p 3 —
paGouast 3ona, ¢ — CyxOi, cMech; Cp — CpeguHuil, cp 41— cpeauel JorapupmHuecKui, T—
TCIJo, Harpesanue, y — yaalseMbil; ¢ — dopcyHka, X — X0J10], OXJaXKJAEHHE, 5 —
ABHBIH, [ — cpesiee COCTOSIHEE HA MOBEPXHOCTH KOHTaKTa; W — BOAA.
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BBEJEHUWE

KOHAMIHOHHPOBAHHe MHKPOKJIHMATa 3MNaHUH H COOPYXKEHHH fBJIst-
eTCH OJHHMM H3 OCHOBHBIX pas3jeJOB CTPOHTEJSbHOH HayKu U TEXHHKY.
CucreMa KOHIHMIHMOHHpOBaHHA Mukpokjumara (CKM) kak COBOKyII-
HOCTb BCeX HHYKEHEPHEIX CPEACTB H YCTPOHCTB, ofecrneduBaOuiHX BHYT-
peHHHe KJIMMarTHYeCKHe YCJIOBHS, BKJOYaeT B ce6a Hapapy ¢ OTpax-
JEHUAMH, CHCTEMaMH OTOIJIGHHS H BEHTHJIANHH CHCTeMYy KOHIHILHO-
uuposanus Bospyxa (CKB). CKB sapasercsi akTupHOH, 0ObIYHO pery-
JUPYeMO# CHCTEMOW, NpeqHa3HaYeHHOH JUI KOMIIJIEKCHOTO MOAJEepIKa-
HUA 3aJaHHbIX NapaMeTPOB BHYTPEHHEro BosayxXa, KoTophie ofecrie-
YUBAIOT pacyeTHble, YacTO ONTHMAJIbHBIE YCJOBHA B HNOMEILEHHsX 37a-
Huil ¥ coopyxennit. CKB moxer pabotaTh B 31aHHH COBMECTHO € CHC-
TeMaMH OTOIJICHHS M BenTHJIaAlH, Ho 0O6bHO CKB Geper Ha cefs
GYHKIHH TOCTEIHUX H CO3LAET B 3J1aHHH HJIH 10 KpaHHed mepe B ero
Haubojice OTBETCTBEHHBIX HOMeIleHHSX He0O0XOAauMble K/IHMaTHYeCKHe
YCJIOBHA KaK B XOJOAHBI, TaK W B TEIIBIH IePHOH roja.

OnpefnesieHHOe COCTOSTHHE BO3nyXa siBJsieTcss HeOOXONHMEIM, d yac-
TO H PEHIAOIIHM yCJIOBHEM A OCYLIECTBJCHHS MHOTHX, 0cOOEHHO HO-
BeHIINX, TeXHOJMOTHYECKHX IIpomeccoB. J3JeCh HapsAgy C IHILIEBOH,
TeKCTHJBHON, KOXKeBeHHOH, OyMa:KHOH IDOMBIIJIEHHOCTBIO HeoOXOLH-
MO BBIIEJHTHL HPOH3BOJCTBO 3JEKTPOHHEIX NPHOOPOB, MOJYIPOBOXHH-
KOB, CHUETHO-PEIIAIOIHX YCTPOHCTB, TelePagHOCHCTEM, TOUHOrO MalllH-
HOCTpOeHHSI H INPUGOPOCTPOCHHS, NPOMBILILIEHHOCTh HCKYCCTBEHHEIX
MatepHaJioB, BOJMOKOH H Ap. Co3jaHHe B MeIHUHHCKHX YUperKaeHHsX
YHCTOH, CTEPHJILHON BO3YIIHOH cpe/ibl ¢ 3aNaHHBIMH TeMIepaTypPHbIMH
H BJIAXKHOCTHBIMH VCJ/IOBHAMH SIBASIeTCS BaxKHOU COCTaBJAIONIEH yC-
Meuidoro Jiedenus Jwonelf. Bosbloe sHaueHHe uMeeT TeXHHKa KOHJ(H-
LHOHHDPOBAHHUS MHKDOKJAMMATA B pellleHHH I1pogoOBOJBCTBCHHOR IIpOr-
PaMMBl — B CO3JdHHYM BaXKHOH COCTABAAOLICH TEeXHOJODHYECKOI'O IpO-
1ecca cTPOro 3a1aHHOTO TeMIIepaTyPHO-BAAKHOCTHOTO PeXXHMa B JKHUBOT-
HOBOJYECKHX H KYJIbTHBAUHOHHBEIX COOPYIKEHUIX, OGbEKTax J/is epepa-
6oTKH ¥ XPaHEHUs CEJBCKOXO3AHCTBEeHHOH mnpoxykmuu. CyllecTBEHHOe
snayenre umeroT CKB u jna obecneyenus GesorkasHod paborsl DBM
IIpY BBHIMOJTHEHHH HCCJ€0BaHHE B 00/1aCTH GHOJOTHH, (DH3HKH, XHMHH,
mpu paore ¢ pajiHOAKTHBHLIMM BelIeCTBAMH, IPH XPAHEHHH H3MEpPH-
TeJAbHBIX 3TAJOHOB H paboTe ¢ HUMH. I/ COXPaHHOCTH KYJbTYpHEIX H
HCTOPHYECKUX LEHHOCTEH B 3LaHHAX H IHOMCIIEHHSX TaKXKe IOJKHBI
MOJLNepKUBATLCH  OMpPe/lesieHHEle KJAHMAaTHYeCK¥e VCJIOBHS, CO3/aBa-
embie CKB.

Baxnocts pelleHuss 3THX 3ajad onpefessercd  pasHoo6pasHeMm
KJIHMaTa Halled CTPAaHH H €r0 pPe3Koil KOHTHHEeHTAJbHOCTLIO B 3HAUHU-
TeNbHOH ee yacTd. JleHcTBHTENBHO, H 110 IKCTPEMAJbHBIM XOJOAHBIM H
K2PKUM YCJIOBHAM H HO PA3JNHYHOK HPOJIOJIKHTEABHOCTH OTONHTEJIb-
HOT0O H OXJIAZHTEJNLHOrO MEePHONOB Halla cTpaHa OTJIHYaeTcss OT JApY-
FHX TOCy1apcTB, NOSTOMY HEOOXOAHM HIMPOKHE JHAaNA30H peileHHH H
BosMokHOcTe#t CKB 11 nogneps:kanus TpefyemMbx YCJIOBHE B 31aHHSAX,
HAXOAAIHXCA B PA3TUYHLIX KIUMATHYECKHX pafioHax cTpaHbL.

— 6 —
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3uaunTtesnbaast yacTb (15—209%) kamuTasbHBIX BJIOKEHHH HA CTPO-
HTEJIbCTBO MPOH3BOACTBEHHBIX 3MaHHH, rjae BEAYyTCA COBDEMEHHbe TeX-
HOJIOTHYECKHe TIpomecch, Npuxogurcs Ha CKB u conpsiikenHbie ¢ HUMH
yCTpo#CTBA. 3aTpaThl Ha 3KCIVIyaTallHO 3THX CHCTEM NOCTHIaloT 60—
809, oGurHX 3aTpaT Ha SKCIIyaTalHIO 3jaHuil. 3amerTHas 4acTb 3a-
TpaT Ha 5HeproobecnieyeHHe 3[AHHR H COOPYXKEHHI, cOCTaBJOLIAs
Gonee 309, B o6umem sHepreTHyeckoM OajiaHce CTpAHE, HNPHXOLHTCA
va CKB. Ilo cpaBHeHHIO C cHCTeMaMH OTOIJIEHHs H BEHTHJANHH B
CKB 3HauuTejsbHas H0Js NOTpeGseHHst NMPHXOLHTCA Ha HauGosee 10-
POryI0 5J1eKTPHUECKYIO 3HEPTHIO, YTO CBA3aHO ¢ NPOH3BOLCTBOM X004,
GOJBILIHM YHCAOM 2JIEKTPOHNPHBOJIOB, aBTOMATH3alHeH pEerysHpOBaHus H
vipaBieHHs. B cBfi3zu ¢ 3THM paspaboTka METOAOB PalHOHANLHOTO u
SKOHOMHOTO HcHosib30BaHHsi sHeprun B CKB sBasercsa BaxHOA  co-
craBasollell B peanusanun duepreTudeckoit nporpammb CCCP, pas-
paGoraunoil ua octose pewennit XXVI cbespa KIICC u nocaeayio-
mux [lrenymos IIK KIICC.

Heo6xoxumocts coBeplleHctBoBauuss CKB ompenesnsiercs Takke
3ajayaMi JpaJjbHefllel HHAYCTPHAJIH3AUMH CTPOHTEJNLCTBA, YTO CBA-
34HO ¢ BO3BeleHHeM COOPHBIX 3LAH{H U3 KPYHNHOPAa3MEPHBIX 3JIeMEH-
TOB, NOBBILIEHHEM HX 3Ta’KHOCTH, CHHXMKEHHey Beca H MarepHajoeM-
KOCTH, IpHMEHEHHeM COBPEMEHHEIX MaTepHaJOB H  ONTHMAaJbHBIX
paBHO3(h(EKTHBHBIX B TEIJIOTEXHHYECKOM OTHOLICHHYW OTPaXKLAUIHX
KOHCTPYKIHI ¢ HMOBHILUEHHBIMH TeNJ03allMTHHMHE CBORCTBaMH. B coor-
BETCTBHH € 5THM Heo6xonuMa Da3paloTka COBeDIIEHHBIX H KOMIIAKT-
Hex CKB, coBMelleHHBIX ¢ 3JeMeHTaMH H KOHCTPYKLUHAMH 3JLaHHE H
ofeCleyHBalOIIHX PAHOHAJbHOE HCIOAb30BAHHE IIomalelk n 06beMoB,
a TakxKe XOPOLIO COYeTAKIHXCA ¢ APXHTEKTYPHEIMH pelleHHsIMH HH-
Tepbepa 31aHHA. Bea COBOKYNMHOCTH O06bEMHO-TUIAHHPOBOYHBIX H KOH-
CTPYKTHBHHX pelleHHH 3JaHHA H ero cHcreM ofecHeyeHHss MHKDPOKJIH-
Mara JoJKHa ObITL HallpaBjeHa HA pealu3allHi0 KPYnHOH Npobiemmb
Halllero BpeMEHH — CO3JaHHe COBDEMEHHOTO 3JaHHA ¢ 3(P(PeKTHBHHM
UCMONb30BaHHeM 3HepTHH. PyHxameHTOM HJS CO3JAaHHs CHCTEM KOH-
JAULIIHOHUPOBAHHA BO3JyXa MOCIYXKHIH paBoTe cTapllero MOKOJEHUS
HayYHBIX paOOTHHKOB H HHXKEHEPOoB B O6JACTH OTOIJIEHHA H BEHTHJIA-
und. B macrosmee Bpema pasputHe CKB npoucxoaur Tak Ke B He-
NOCPENCTBEHHON CBA3H ¢ peLIEHHeM HAYYHBIX H TEXHHUECKHX BOIpPOCOB
OTOIJIEHHSI H BEHTHJISIIIHH, TEIJIOBOTO H BO3AYVHIHOTG PEXHMOB 3AaHUS.

B gucne cospatenefi OCHOB KOHAHIHOHHPOBAHHS MOXKHO € IOTHBIM
IPaBOM H TOPHOCTbIO HA3HIBATE 3HAMEHHTHIX COOTEYECTBEHHUKOB —
axazemHkoB JIOMOHOCOBa, ¢ HMEHeM KOTOPOro cBs3aHa pa3paboTka
TECODHH TEMNJIOTH H TEOPHH JBHXKEHHA BO3JyXa H ra30B B KaHajax H
1py6ax, 1 PuxMana, KOTOpHIl 38/I0KHJ OCHOBB TEOPHH TICHXPOMETPHH,
ABAAINCHCS ONPefAensomes A KOHIHIIHOHUDOBAHUsT BO3Lyxa. Pas-
BHTHE OTOIJIEHHS H BEHTHJANHMH B PoCCHH CBSI3HBAIOT ¢ HMEHAMH H3-
BECTHBIX ~ apXHTEKTOPOB H  HHxKeHepoB — JIbBoBa,  JlykallesHua,
Caunscsa, AmocoBa, PaaBHIKOTO H Hp.

AMocoBy mnpuHagsiexuT (1835 r.) peasusauus wieH BO3TYIIHOTO
OTOIJIEHHS TIOMEJUeHHH NOZOTPeTHM HapyXKubiM Bo3ayxom. [lodaHee
TaKne «ITHeBMaTHYeCKHE» HeyH, KaK HX Ha3bIBaJH, AONCJIHHTENbHO Obi-
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oM 0BOpYIOBAHBl YCTPOHCTBAMH JUJIl YBJIAXKHEHHs BO3AYXa H II0ITOMY
HX MOXHO CYHTATh MpooGpa3aMH CHCTeM KOHJIHIHOHIPOBAHHA BO3LY-
xa. C pa6oroit ®maBunkoro (1861 r.) cBA3aHE NepBble HOPMBI H IPH-
€MBl PEATHJIHPOBAHHA HOMEIIEeHHH NPHMEHHTEJbHO K KJIIMaTHYeCKHM
yeaouam Poccun. Ox mepBeIM NOKa3aa HeoOX0JAHMOCTH yueTa COB-
MECTHOTO ACHCTBHA Ha yeJIOBEKAa TEMIIEPATYPhI, BJAKHOCTH H IOIBHIK-
HOCTH BO3AyXa B MoMergeHuun. K aToMy ke BpeMmenu otHocuTcs pabora
KoMutera, BO3rJIaB/iISeMOTO aBTOPHTETHBHIMH YVYEHBIMH M CO3JAHHOTQ
JJIs TIOHCKA HOBBIX CPEeJCTB H YCOBEPIIEHCTBOBAHHH CHCTEM BEHTHJSA-
nuu. C paGoramu PNaBHIKOTO H yHOMsHyToro Komurera cBsizaHo cos-
JaHHe TPHTOYHO-BBEITAKHBEIX BEHTHJSAILHOHHEIX CHCTEM C YBJaXKHeHUeM
BO3AyXa TpH MOMOILH OTKPBITBIX HAMOJHEHHHIX BOxOf cocymos, Takux
cucreM B 3paHuax GosapHHI K 1870 r. B [Tetep6ypre Gniio CBHIE He-
CATH.

[TepBble MexaHuyecKkHe CHCTEMBI BEHTHUAANHH B Pocoun 6BLIH OCy-
mectBaeHbl CabaykoBeiM B 1835 r. YeraHoBka ofciyXKuBanack BpPydU-
HVIO, H BEHTHJSTOP IPHBOJHJICA B ABHKEHYe ¢ HOMOINbIO BEPeBKH, CO-
eIWHEHHOH ¢ MaxOBBIM KOJEeCOM.

Kpynubim cobbiTueM, onpenefHBIIHM B OGOJbBIIOH Mepe pasBHTHE
KOHJIHIIMOHHPOBAHHA BO3JyXd, ABHJOCH co3pande B 1918 r. PaM3uubIM
I —d-puarpaMMBbl BJIaXKHOFO BO3JyXa,

[Tosirienne B CoBerckom Coio3e OT/HEJBHBIX CHCTEM KOHIHIIHOHHU-
pPOBaHHS BO31yXd B NPOMBILIJICHHLIX 3JaHHAX OTHOCHTCcA K 1930-M ro-
dam. [lns o6opynosanusa JIBopua CoBetoB B r. MockBe rog pykosox-
cteom H C. EpmosaeBa 6blnu pa3paboTaHE NPOEKTH KOHIHIHOHEPOB
(1938 r.), HO paboTel MO HX peasH3alHH OLIH NPHOCTAHOBJIEHEl B Ha-
yane Besmkoi OteuectBenHop BOHHBL. [losznHee, yKe mocie BOHHDI,
DPONOMKEHHEM 3THX paboT ABHJOCH co3laHue koupumuoHepos u CKB
B BBICOTHHIX 34aHHAX MOCKBH H, B UaCTHOCTH, B 31aHHAX MoCKOBCKO-
ro rocynapcTBEHHOTO YHHBepcHteTa Ha JleHuHckux ropax (mog py-
kosogctBoM T. A. Menuk-Apakensna). K sToMy ke BpeMeHH TaKXKe
OTHOCHTCA CO3[{aHHE E€JHHUYHBIX IEHTDPAJbHBIX KOHAHIHOHEPOB B Jle-
Huurpage. B 1950 r. 8 ITpomcrpoiinpoekte B. B. Dapkasoseim 6uinn
paspaGoTaHbl TeXHHYeCKHe VyKa3aHHH [O IPOEKTHPOBAHHIO H pac-
yery CKB.

Dtum paboram B GOJBLIOH Mepe CONCHCTBOBAJIO IpeLIECTBYIOIEe
uy uzganve xkHur A. A, Kpaysa, A. H. CesuBepcroBa, KanutalbHOro
Tpyna nox penakuumeit H. B. JlertsipeBa, a Takxke NMepeBof Ha pyc-
cKuél g3ulK KHHTH Motiepa u ®Purna ¢ «llpujoxenneM», B KOTOPOM
IT. H. KameneBblM OblIu A2HB OTBETH HAa MHOTHE CJIOMHBie BONPOCH
HOBOH B To BpeMs TeXHHKM KOHAHIHOHHpOBaHus Bo3jayxa. B 1955 r,
so BHMHCTO noxn pyxosoxcreom E. E. Kapnuca 6bina paspaboraHna
CepHsl THIOBHIX KOHIHIHOHepoB Kp M Hayat ux BHINYCK Ha XapbKOB-
CKOM 3aBOJe CaHUTAapHO-TEeXHHYeCKOTro o00pynoBaHHA H Ha JloMofe-
JIOBCKOM MeXaHHYeCKOM 3aBOje. DTHM OBLIO MOJOXKEHO HAYaJ0 3aBOI-
CKOMY KOHJHIIHOHEPOCTPOEHHIO B HallleH cTpaHe.

B=Anrauu, ®pannun, Fepmannu u CUIA  orpenbHEle HpooBpaswl
CHCTEM KOH/JHIIHOHUPOBAHHS BO3AyXa [MOABHJIHCH ejne B NPOLIIOM
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pexke, PasBHTHIO 2TOH oTpacid B GOJBLIOH CTeNeHH cNocOGCTBOBANH
ocobeHHBle TPeGOBAaHHS K K/JAHMATHUCCKMM YCJIOBHAM [/ HOBBHIX TeX-
HOJIOTHUECKHX MPOLeCcCOB H NMPOMBIILJIeHHas KOHKypeHuus. Ha pyGexe
XIX u XX crosieTHil BO3HHKJW repBbie cHcTeMbl KB ¢ OpocHTenbHH-
MH KaMepaMH H XOJOAWJIbHBIMH ycraHoBKamu. B 1911 r. B. Kappuep
ony6JHKOBaJ MCHXPOMETPHUECKY0 AHArpaMMy BJakHOTo BO31YXa,
KOTOpOH M ceftuac WHPoKo nosabayorcs B CIJA u HeKOTOpHIX APYrux
ctpanax. B crpanax Epponsl 06BYHO NPHMEHSAOT [—x-AHarpamMmmy
MoJibe, KoTopas Gbiia HM ony6aukosana B 1921 r.

KpynueiM cobBTHEM B TeXHHKe KOHAHIHOHMPOBAHHA BO3JyXa siBH-
Jgoch nosaydense B 1931 r. GesonacHoro XOJOAHJIBHOTO areHTa — ¢pe-
OHa, 4To CNOCOGCTBOBANO PACHPOCTPAHEHHIO XOJOAUJbHHX MAlIUH H
KOHIHIIHOHEpOB Ha ero ocHoBe. B 1946 r. 6bliu usobperens abcop-
6L HOHHEIE GPOMHCTO-JIHTHEBEIE XOJIOAHJIbHEIE MALIMHBL XOJOAMJbHHE
MadlHHB H TellJIOBEIe HACOCH Ha OCHOBe a6COpOUHH SBHJHCH NepCleK-
THBHBIMH YCTPOHCTBAMH JJIS1 HCIIOJBL30BAHHS HHU3KOIOTEHIHAbHOIO
TelJla Kak HcTodHHKa 3Hepruu Ans CKB.

B nacrosiuiee Bpems B CCCP BeaymiHM B OTpac/id KOHAHIHOHE-
poCTpoeHHs1 ABJsETCS Hay4YHO-IPOH3BOACTBeHHOe ofbenuHeHHe CoM03-
KOHIHIHOHED ¢ FOJOBHLIM NPOEKTHO-KOHCTPYKTOPCKHM H Hay4yHO-HCCIe-
posatesabckuMm uHCTHTYToM BHWMKonAuuHOHEp, psfoM 3aBOAOB H
KOHCTPYKTOPCKHX 610p0. COBMECTHO ¢ HHMH paboTaioT HaydHO-HCCJe-
AoBaTenbckue M ydeOHbie HHCTHTYTH: LIHHWHWnpomsmanu# [occrpos
CCCP u IIHHMHMDIIT unxenepHoro obopynoBaHus [ocrpaxmpancTpos
CCCP, MHUMUTAIT Mocropucnonkoma, HHHUCT r. Kuesa, Kues-
3HUMDSII, Tam3HUUIII, MUCH, JITUXTI, PIIU u mHorHe ppyrue.
OCHOBHYIO TpPOH3BOACTBEHHYI 6a3y 10 H3rOTOBJEHHIO KOHIHIIHOHE-
pPOB COCTABJIAKT 3aBOAH: XapPbKOBCKHH MaIlHHOCTPOHTEJbHHH 3aBOJ
«KoHAHIHOHep», BHIYCKAKOIHE HEHTPaabHble KOHAHIHOHEpPHI, J[OMO-
Ae[OBCKHA MallHHOCTPOHTEJbHBIA 3aBof «KOHAHIHOHEp», BHIyCKAO-
IHHE MeCTHBe KOHAHLHOHePH, DakuHCKUE 3aBOA GHTOBBIX KOHAHIH-
oHepoB HM. H0-netus CCCP, npoussopamuit no 400000 6HTOBHX
KOHIHIIHOHEPOB B roj, KpaMaTopCcKH# MalIHHOCTPOHTEeNbHBIE 3aBOJ,
BBINYCKAIOMHH TPAHCIOPTHBIE H GHITOBBHIE KOHAMIHOHEPEL DTH H Psf
APYTHX 3aBOJOB IPOH3BOAAT 0KOjo 500000 KOHAHIHMOHEPOB B TOA.
Bcero B Mupe usrortosssiercs 6osnee 10 MIH. KOHAHIHOHEPOB B TOA.

3HauHTeJLHBEIH BKJaj B pPas3BHTHe HAaYYHO-TeXHHUECKOro HalpaB-
JIEHUs. 10 KOHIHIIHOHHPOBAHHIO BO3AyXa BHECHHM COBETCKHe YYeHHe
A. A Torosun, A. B. Hecrepenko, E. E. Kapmuc, E. B. Credanos,
B. N. Ilpoxopos, Il. B. Yuacrkuu, B. H. Terepesnukos, M. T'. Cena-
toB, A. S1. Kpecauns, JI. M. 3ycmanosuu, M. P. llexun u ap.

N3 coBpeMeHHBIX 3apyGeKHBIX YUYEHHIX CJefyeT OTMeTHTL TaKHX
cneguanucros, kak I'. Kpadr, K. Ilermonex (I'ZIP), A. Maukamn
(BHP), W. Koszepcku (ITHP), B. Hsaunos, H. Muxaiinos (HPB),
P. Paiic, B. Ocpopu (3an. bepaun), B. Keiic, A. Jlonnon, B. CToxkep
(CIIA), T'. Murenamt (Kanaga), W. Pupbepr (IlIsenus), A. Muc-
ceHap (Ppaunus), B. ®aurep (Jlauus), ®am Hrok danr (CPB).
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ranasa l. CAHUTAPHO-TUTHEHHYECKHE
U TEXHOJIOTMYECKHME OCHOBbl KOHAWLUHOHHUPOBAHHUSA
BO3YXA

§ 1. daxrtopel, onpeiensiolive BHYTPEHHHE YCJIOBHA
KOHAMUHOHHPYEMbIX MOMELIEHHH 30aHui
pasNMUHOTO HA3HAYEeHHUsA

MHUKpPOKJIHMAT NOMEUICHHA — 3TO COBOKYIHOCTH (paKTopoB, olpe-
ACJSIONIHX  MeTeopOoJIOTHUEeCKYI0 00CcTaHOBKY B HeM. K wmeay 37X
$aKTOpOB OTHOCSTCS: TeMIlepaTypa M BJAXKHOCTb BO3JyXa, IHOTOKH
JYYHCTOTO TeIlia, OIpexessiONHe PajHaAlHOHHYIO TeMIepaTypy Io-
Mel{eHHl; MOABHXHOCTL Bo3ayxa. KpoMe Ttoro, BHYTpeHHHE YCJIOBHS
NOMe[eHHH OIlpeJe/IfiioTes JjaBJIeHHeM BO3AyXa HJH IepenajoM ero
JLaBJICHHS MEKJIY CMEXHBIMH TOMelleHHsIMH, JIONYyCTHMBIM CcOAepKa-
HHEM Ta30B, NAaDOB M IBLIM, HAJHYHEM 33a1ax0B, cOAepKaHHeM HOHOB
dopmupoBaHHe TEINIOBOTO - DeXKHMa NOMEHIeHYd, TellsioBoi OasaHc
YyeJI0BEKA H COBOKYIHOE BJIHSHHE HAa Hero napaMeTpPOB MHUKDPOK/IHMATA,
yc/J0BHS KOMQODPTHOCTH TeIIOBOH 0O6CTaHOBKH NOAPOOHO paccMaTpH-
pawoTca B kKypce «CTpOHTe/NbHAs TEIVIOPH3UKA» H IOITOMY 3/eCh He
OTIHCBHIBAIOTCS.

TeMmepaTypa BO3QyXa SIBISETCT OJHUM H3 OCHOBHHX (PakTOpOB,
XapaKTePHU3YIOUIHX KJAHMAaTHUeCKHe VCJa0BHA HoMepnieHust, Ee TpeGy-
eMble 3HAUEHHH 3aBHCAT OT Xxapaxkrepa aesTeJbHOCTH YesoBeka (cro-
KOHHOe cOcTOsiHUe, paGoTa pa3/jHYHO# HHTEHCHBHOCTH), BHJAA TeX-
HOJIOTHUECKHX MPONEeccoB, KAHMATHUECKHX VCAOBHH MECTHOCTH, Bpe-
MEeHH rojga Hu T. 1.

Bropoit cylrecTBeHHBEH (akTOp — BJAXKHOCTbL BO3ayXa. B tensbiil
nepuHosa IPH BHICOKOH BJIAXKHOCTH B COYETAHHH C BBICOKOH TeMIlepary-
poii yxyaluaercsa TeIUIOOOMEH 4YeJIOBEKa ¢ OKpyKamoHied cpefoll, 4To
NPUBOAHT K neperpeBy opranusma. Ilpu HH3KOM BjarocofepKaHHu
BO3JyXa, XapaKTePHOM AJA XOJOJHOTO NepHOAA, BO3PacTaer oTaaya
Telllla ue/JJOBEKOM 3a cYeT HHTeHCHBHOTO HCIapeHHs BJIaldW ¢ NOBepX-
HOCTH TeJd, BLICHIXZI0T MOBEPXHOCTH CJAH3HCTHIX 000/10ueK JEXaTesb-
HHIX 1yTel, 4TO CcHOCOGCTBYET NPOHHKAHHIO GOJIE3HETBOPHBIX MHXK-
pOOpraHu3MoB B OpPraHs jAblxaHus. KpoMe TOro, mnepecHixaior o
RAeGopMHUPYIOTC MaTepHAJBl, BO3PACTAeT ONACHOCTb HCKPOBHIX pPas-
PANOB NpPY HAKOILUIEHHH CTATHYECKOTO 3JICKTPHYECTBA, 4 TaK¥XKe BO3-
HHKdeT OMAaCcHOCTb KOHIEHCAIWH BOASHBIX HapoB HA OXJaXKACHHBIX
MOBEOPXHOCTAX.

HenocTosaHeTBO BO3JEHCTBHS BHELIHHX H BHYTPEHHHX (haKTOPOB,
pasiuyHas CTeleHb TeIVIOBOH HHEPIHOHHOCTH H BJIAaTOYCTOHYHBOCTH
OrpaxaeHnl U 3/JeMeHToB 060pynOBaHHs NOMelNeHHH, HHePIHOHHOCTL
CaMHX CHCTeM KOHIHIHOHHPOBAHHS MHKPOKJUMATA H CHCTEM YIpaB-
JEHHs DeXuMaMH uX pPabOThl NPHBOAHT K OTKJIOHEHHI0 3HAYCHHH
TEMIEPAaTYp f5 W OTHOCHTENbHOH BJAAXKHOCTH @y OT 3anaHHbix. [lpu
IPOCKTHPOBAHHH CHCTEM KOHJIHI[HOHHDPOBAHHS MHKDOKJHMATa 3TH
OTK.TOHEHHS] MOTYT OHITh 3aiaHM B BHAE aMIIHTYL KoaeGauua Ay, u
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Agp WIH BeJTHIHH Al H Ay B 3aBHCHMOCTH OT YDOBHA TpPeGoBaHUMH
K cTaBHJIbHOCTH MHKPOKJIHMATA HOMeElLeHHH.

Wsmenenne TeMiepaTypbi OGwuHO cocraBaser okoao 1—1,5°C
3UMOl U 1—4°C  JeToM, HO B HEKOTOPHX CJyyYasix ero HeoOXOZHMO
CHU3HTB, HANpHUMep 1O TpeGOBAHHUAM TEXHOJOTMH TpoussoactBa. OX-
HaKO ofecleyeHHe Y3KOrO [HANA30HA H3MEeHeHHs TeMIeparypel Tpe-
6yer 3HAYMTEJLHBIX AOMNOJHHTEJIbHHX 3aTPAT HA YCTPOHCTBO CIEUH-
AAbHBX KOHCTPYKIMH OrpazkieHH# HOMeUIeHHH, CHCTeMB TeNaoxo-
JopocHabXKeHHA M aBTOMATHYECKOTO peryJjHpoBaHus. laMmenenue oOT-
HOCHTeJIbHOH BJIaXKHOCTH OOBYHO JOBOJABHO Boablioe — 15—20%.
Ho, uHOrma, Hanpumep 110 TEXHOJOTHUECKHM COOOpaKeHHAM, ero
TaKXKe HeoOX0AHMO CHH3HUTD,

[Totoku JyyHCTOrO Temla OKAa3bIBAIOT CYU[eCTBEHHOE BJHAHHE HA
obuiuii TensooOMeH YelOBeKa € OKPyXKawiued cperoid H COOTBETCT-
BEHHO Ha KOM(OPTHOCTL €ro coctosiHus. KoHaHIHOHHPOBaHHE BO3AY-
Xa JHMWb B MaJIO¥ CTEleHH IO3BOJIsieT H3MEHHTh HHTEHCHBHOCTb II0-
TOKOB JYYHCTOrO Temnja. B noMeneHHAX, 060pYyIOBAaHHHIX CHCTEMaMH
TOTOJIOYHOTO JIYYHCTOTO OTOMNJIEHHS-0XJIAKACHHHA, NIPE/CTABAAETCA BO3-
MOMKHBIM H3MEHATh pajHalHOHHYI0 OO6GCTAaHOBKY.

[TogBuxHOCTL BO3LyXa B NOMeNIEHHAX TOXKe BJIHAET HAa HHTEH-
CHBHOCTb Teljioo0MeHa YesOBeKa C OKPYKawOUUM BO3LYXOM. 3Haue-
HHe 3TOro TapaMerpa BbhOHpAeTCHd B 3aBHCHMOCTH OT Xapakrtepa
JeATeJbHOCTH YesoBeka. [ToABHIKHOCTL BO3AYyXa, KPOMe TOTO, OKa3Hl-
BdeT CYylleCTBeHHOE BJHSHHE HA COCTOAHHE BHYTDEHHEH cpexbl: pac-
npepeneHue TeMIEPATyp U BAAKHOCTH o 06beMy NOMeyeHus, Haluyne
3aCTOHHBIX 30H M T. A. [loABHKHOCTL BO3#YXa 3aBHCAT OT crnocofa
OPraHM3amyiH BO3NYyX00OMeHa, THIAa BO3LYXOPAaCIpPEIEeJHUTENbHOrO YCT-
polcTBa, CKOPOCTH BHIYCKa BO3JyXa H ero pacxojga. B HEKOTOpHX
cayyafx JJIS NOBHILIEHHA MOJNBHIKHOCTH BO3AyXa HCHOJb3YIOTCH Ha-
CTOJNbHBIE U IOTOJIOUHBIE BEHTH.IATOPHI-a5paTopul. BaHsHHe MOXBUK-
HOCTH BO3AYXa HA KOM(pOPTHOCTb COCTOSHHA YeNoBeKa HeoGXOpHMOo
paccMaTPHBATL B COBOKYIHOCTH C TEeMIEPAaTYypPOH M BJaKHOCTHIO BO3-
LYWHOH cpexwl noMepleHus. MccsaepoBaHHSI THrHEHHCTOB TO3BOJSIOT
yCTaHaBiHBATL 30HH KOM(OPTHOro CoueTaHus 3THX (axTopos [5].

Hasnune B BO3nyXe NOME[IEHHs DA3JNHUHBIX BpPeIHHX ra3os, Ha-
pOB, a TaKKe NLIH 0Ka3nBaeT OTPUIATENbHOe BO3JAEHCTBHe HAa CaMO-
4yBCTBUE JiHOHefl M Ha TEUEHHE TEXHOJOTHYeCKHX TpoueccoB. Jluas
GONBIIMHCTBA KOHAMIHOHUPYEMBIX MOMEIeHHH, KaK u AJA IoMele-
HHH, 06OpPYNOBAHHBIX OOBIYHON BEHTHNSINHEN, NpPUMEHHMBI Tpe6oBa-
HHS K BO3JQYUIHOH Cpexpe, PEryiaMeHTHPOBAHHHE HOPMaMH. B HeKoTO-
PBIX caydasx K BO3AYNIHOH cpele MOryT OHITh INpenbaBJAcHB GoJee
XKecTKue TpeboBanusA, HanpuMmep B 0c0060 UMCTHIX MOMEIUEHHAX HPO-
MLIIIIEHHEIX TIPEATIPUATHH, B ONEPANHOHHBIX M B psific APYIHX.

B onpenesnennoii Mepe Ha caMouyBCTBHe JI0gell OKa3bIBAIOT BJHS-
HHe 3anaxd. JTO BAHAHHE 3aBHCHT OT XapakTepa (NPUATHOCTH) 3a-
Taxa, ero HHTEHCUBHOCTH H OT HHIMBHAYaAbHHX ocobenHocTell KaX-
ZOTO 4eNoBeKa (OCTPOTH OOOHAHHA, BO3PACTa, COCTOAHHSA 310DPOBBA,
npoeccHy M T, 1.). 3anaxu Ha 30pOBbe mojefl OGEIYHO He OTpaxa-
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forcd, OAHAKO MOTYT ObiTb NPUYUHON HX AUCKOMGMOPTHOrO COCTOSI-
Husi JLasi YCTPAHEHHS HEUPHATHBIX 3aNlAXOB MOMKHO yBeJuuuTh BO3-
]_IYXOOéMeHa B paje CiyuaeB NPUMEHSIOT Re3ogopaumio. MHorma KoH-

I MOHHPOBAHHOMY BOSAYXY HPHAAIOT INPHATHHE 3alaxu (omopanus).

bapoMeTpuueckoe AaBJeHHe H ero KojieGanusi, Kak HM3BECTHO, OKa-
3pBaioT Oosblloe BIAHsSHHE HA CaMOYYBCTBHE K 3J]0pOBbe JM0HeH, 0CO-
G6eHHO TeX, KTO CTPajaeT CepAeyHO-COCYRUCTBIMH H HEKOTODBIMH APY-
ruMu 3afoJeBasusMu. B OOBIUHBIX 313BHAX He IpeAcTapJsfercd BO3-
MOXHEIM INOAJEp:KuBaTh  OapoMeTpudyecKoe JaBjieHHe, 3aMeTHO
OoTJMUaolieecss OT JAdaBJeHHs BHellHell cpenabl. OfecCneunth 3a1aHHOE
JaBJCHHE MOXKHO JHIIb B TePMETH3HPOBaBHBIX oObeKTax (Hampumep,
B GapokaMmepax, camoseTaX, KOCMHUYeCKHX Kopabuaax u ap.). Onmaxo
B TexHHKe KOBIUIHOHHPOBAHMS BO3JAyXa BecbMa HYacro NPHXOZHTCA
obecrneynBaTh nepenain aasnaenusa no 10—20 T{a mexny KoHAHIHOHH-
pyeMbiM NOMeLIeHHeM H HEeKOHJHUHOHHPYEMBIM HJIH BHELIHEH cpelof,
MeXKAY YHCTBIMH H MeHee YHCTHMH NOMelleHHAMH, MeXAy OTAeNbHbl-
MM DEXaMH WM YCTAHOBKAMH Ha INPOMBIIUIEHHBIX NPeINPHATHSAX B
3aBHCHMOCTH OT TEXHOJOTHUCCKHX TPeSoBaHUI.

Hasnuue #OHH3MPOBAHHHIX UacCTHU (WOHOB), HMEIOIHX IICJOMKH-
TeNbHBIH H OTPHIATENBLHBIA 3apsj, TaKXKe OKas3hBaeT ollpelesieHHOe
BJUSIBHE HA CAMOUYBCTBHE JIOAell W HA COCTOSHHE BO3AYIIHOH Cpefbl

BHuyTpennuii pexuMm noMewedull (QopMupyercsa Nol BJAHAHHEM
BO3MYIIAONMX M peryaupyiomux Bosfeficteufi. K Bosmymaomum
OTHOCSATCA KaK MCTOYHMKH H CTOKM TeIIa M BJaCH, TAK M HHCOJAUHS,
TPAHCMUCCHOHHBIE  INIOTOKH  Temia | BJArd, UHQUIbTPAaLUS
U 3rchuAbTpanvsg yepes HapyKHble OTpaXKIeHHs, MOCTYIVIEHHS OT
JIo/el, XKUBOTHBIX, PacTeHHH, HATPETHIX ¥ OXJNaXKJIEHHHX IIOBEPXHO-
creft 000pyNOBaAHHA, MATEPHANOB H APYTHX COCTABASIIIHX OGBITOBOrO
U TEeXHOJOTHUECKOTo Ipollecca. PerynupyomuMu sBJASOTCH TPOTHBO-
JEeACTBYIOLINE BO3MYINAKMIUM BO34efdCTBHSIM IOCTYILICHHS TeIjia H
BJIaTH OT cucTeM of0ecrneyeHHs] MHKDPOKJIMMATA -—— OTONJIEHNUST, BEHTHJS-
LLUH M KOHAULIHOHUPOBAHHS BO3AYXA.

CyniecTBeHHOe BIWSIHAE Ha CTA0UALHOCTH MOJJEpIKAHHA 3a/]aH-
HOTQ BHYTPEHHETO PeXuMa IOMelleHufl H Ha 3aTpPaThl SHEPTHH OKa-
3BIBAIOT TEIUIO- H BJAATOYCTOHUHBOCTL OTPaKAeHHH, a Takxe aK-
KyMyJupYylollasg CHOCOOHOCTh MaTepPHANOB H OGOPYHZOBaHMSA, HAXOMAS-
muxcad B nomewiesusax. OOblugo  BO3AefiCTBME HCTOUHHKOB H CTOKOB
TeIlIa ¥ BJATH HA BHYTPEHHHH DPeXXUM INOMelleHuH HOCHT NepeMeHHHIH
BO BpeMeHH XapakTep, Bo MHOTHX CaydasX NOAUMBSIOLHACA TEPHOLH-
4eckoil 3axoHoMepHOocTH. 1103TOMy 4YacTo B WHIKEHEPHHIX pacyerax ¢
LeNpl) YNpOlleHHs pelleHHsl 3TH BO3IefCTBMS PAacCMaTPHBAKTCA Kax
lepuoanUecKHe KBa3HCTAIHOHAPHBIE TaPMOHAUECKHE MWWl IpephIBHC-
THe. JTO NO3BOJAET ONpPeAeSHTh YCTAHOBOUHYH MOLLHOCTL OGOpYIO-
BaHHSA LA PACUYCTHHIX YCAOBHH, pe;KUMBI NOTpeOJIeHHs! TellJia H XOJO-
Jla cucTeMaMH B TedeHue roja H T. A. Kak npaBmio, MOIGHOCTH 0660-
PYHOBaHHSA CHCTeM KOHIHIHOBHDOBAHHS BO3AyXa NPH HHIKEHEPHHIX
pacyerax And YCAOBHH CTAHOHADHOTO peXKHMa OKAa3BIBalOTCs 3aBHI-
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HIeHHBIMH Y4er Telllo- M BJaroyCTOHYHBOCTH NOMeEIleHHH HMeer oco-
Goe 3HAYEHHE NIPW paCYeTe NEPHOANIECKOTO TEMNJ0-X0JON0N0TpebaeHus
H TEXHHKO-9KOHOMHWYECKHX COIOCTABJCHUAX BAaPHAHTOB CHCTEM KOH-
THIHOHVPOBAHHSL Bo3jyXa.

PexkuMm  (yHKIMOHHPOBARYS INOMEMIEHMI B 3aBUCHMOCTH OT HX
Ha3HAUCHHA MOXKET MMeTb HEeNpPEpHLIBHBIl uiu TPEPHBUCTHH Xapak-
Tep. K 4HCHy nEPBHIX MOXHO OTHECTH JKHJIBIE NOMeINIeHHs, GOIbHH-
b, TPOH3BOACTBAZ C HENPEPHIBHHIM TEXHOJOIHYECKHM IPOUECCOM
u 1. 1. Boapluoe pacnpoctpaHeHHe HMeIOT OOBEKTH € IIPEPLIBHCTHIM
pekuMOoM (DYHKIMOHMPOBAHMS: 3pEIHIIHHE, CIOPTHBHBIE H aJAMUHH-
CTpaTHBHHE 344AHHS, IpefnpuATHsS OOUleCTBEHHOro IHTaHHs, MNpPO-
MBULJTCHHbe NPeANPUATHS ¢ OfHo- H JABYXcMeHHoff pabotoft u Ap.
Ecan B nmeppoM cayyae CHCTEMB KOHIHIIMOHHPOBAHHS BO3AyXa obec-
[eYHBAIOT HEINpPepHBHOEe NMONAeprKaHHe 3aJaHHOIO PEXKHMA, TO BO BTO-
poM caydae MXx paGoTa IpepLBaeTcs, a KO BpeMeHH ee BO30OHOBJe-
HHSI Xapakrep BHYTPEHHHMX M BHECIIHHX BO3AEHCTBHA MOXKeT npetep-
nerh 3HAYMTENbHHE H3MEHEeHHS.

B HekoTOppIX Cayyafx AJg ONHHX H TeX K NOMeNleHUll ycTaHas-
JMBAIOT NepeMeHdble BO BpeMedH pexxuMel, Takue caydau XapakTepHB!
ANl 3PenHUIHBIX, CIOPTHBHBIX H AAMUHUCTPATHBHBIX 3JaHHH H COOpY-
Kenuit. Hanpumep, B nomewenusx JIBOpuOB cropra ¢ HCKyCCTBeH-
HBIM JIBAOM TPEOYeTcs NoiueprkadHe Pas3jHYHBIX IO XapakTepy TeM-
TepaTypHO-BJAAKHOCTHBIX YCJAOBHil HPH TPEHHPOBKAX, MaTyax K BH-
CTYRJEHHSIX XOKKEHCTOB H (HTYPHCTOB, a Tak:Ke NPH TpaHchopManuu
TIOMEeIieHHsT B KWHOKCHUEPTHHE 3au,

B mocnennee BpeMsi DOMYYaeT PacHpoCTPaHeHHe TAK Ha3blBaeMHI
JHHAMHYCCKHE MHKPOKIVMAT, T. €. MHKDPOKJIHMAT C OIPefeJeHHHM
pPeKMMOM H3MeHeHHS (HalpHMep, B AAMHHHCTPATHBHBEIX 3 aHHAX B
Teyenue cyrok). LenecooOpasuocTs mHHAMHYECKOI'0 MUKDPOKJIHMATa
3aKJI0YAeTCd B TOM, YTO JIePHONMYECKOE H3MEeHEHHe I1apaMeTpoB B
NOMEIIEHUAX OKa3HBAET MOJOXKUTENbHOE BJIHAHWE HA CaMOYYBCTBHE
JI0Jef H NMO3BOJNSIeT CHH3HTL IHepronorpebjeHHe CHCTEMAMM KOHIH-
L UOHHPOBayHA BO3AyXa. MOHOTOHHOE BHIIEPXKHKBAHYME NAPaAMETPOB
BHYTpeHHe#l cpefpl CHHXKaeT pabouyio aKTHBHOCTL UYeJOBEKA H ero
CONpPOTHBIAEMOCTb K  3a00JeBAHHIM (B UYaCTHOCTH, NPOCTYAHBIM).

TpeGoBanua K MHKPOKAHMATY KOHIUIHOHHPYEMBIX NOMENIEHHH u
32KOHOMEDHOCTAM €ro H3MeHedHs BO BPeMEHH 4BJAAIOTCA OCHOBOH
BBOOpA CHCTEM KOHAMIHOHUPOBAHHA BO3AYXd, MOAGOpa 060PYAOBAHHKA,
onpejeseHns MOIIHOCTH CHCTEM, DEXRHMA HX DabOThl, peryjaupOBaHHS
H yNpaBJIeHHS.

§ 2. PacueTnbie BHYTpPEHHUE YCJHOBHA
KOHIMUHOHHUPYEMbIX MOMeH[eHU

PacueTHple BHYTpeHHHE YCJIOBHS BBIGHPAIOT B 3aBUCHMOCTH OT HA3-
HaueHHs] TNOMEINeHHS W BpeMend roga. IIpexne Bcero yunuTHBAaOT
HazHaueHue CKB: obecnedenue KOM(DOPTHHIX YCJHOBUH AJis IPeOHIBaHUA
JIO0efl MM CO3NAaHUE ONTUMANBHBIX YCJAOBUH pnjd IPOU3BOACTBEHHHIX
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nponeccoB. K MOCJAEIHHM KPOMe TeXHOJOIHIECKHX OTHOCATCS TaK-
2Ke [IpoLecehl xpaHEHHZI pasHoro poja NPpOAYKLHH, NpOoueccs, NPOHCXO-
Asilie B CEJbCKOXO3AHCTBeHHBIX KYJLTHBALHMOHHBIX H KHBOTHOBOAUE-
CKMX TMOMELICHHAX H T. I. Kak npaBujo, ONTHMAaJLHbIE YCJOBHA AJf
TeXHOJOTHIECKHX TIPOLECCOR BHIOHPAIOTCS OfHO3HAUHBLIMH, HE3aBHCHMO
or BHeIIHHX (PAKTOPOB; KOJiefaHHA NapaMeTpPoB BO3AYIIHON cpeinl AO-
NyCKaloTCs JHllb B ONpeieNeHHbX npelenax. Ilpu mpoektTupoBaHHH
cHCTeM KOHAMUMOHMPOBAHHS, TpelHa3HayeHHbIX AJa ofecnedeH s KOM-
GOpTHHX yCJIOBHI, HEOOXOAMMO yUHTHIBATL KOMIIEKC (DaKTOPOB.

OauuMyu u3 BaxKHeHIHX (AaKTOPOB ABJAIOTCA X2 PAKTEPHCTHLHU
KJAuMarta pafioHa CTpOMTeNbCTBa. LEcam B COOTBerciBupm c TpeGopaHHu-
amu CHull 11-33-75* nas XOJOAHOLO M NEPEXOAHOTO HEPHOAOB roja
(npu TeMmmepaTypax HapyxHoro Bosayxa Huxe 10°C) cuenyer mnpu-
HHMATh TEMIeparypy BO3[yxa B NOMeLIeHHAX Ha yposde 21°C, 10 B
TemIbH NEepHOJ TeMuepaTypa BHYTPEHHETO BO3JAyXa B COOTBETCTBHH
¢ 3TUMH TpeGOBaHMAMH JAOJKHA OwTb okoyo 25°C. OrHocHTesnbHAs
BJI4)KHOCTh YCTaHOB/IeHa HopMamu B mpedenax 30—609%. Ilo coob-
payKeHHSIM SKOHOMHH 3HEepPTHH Cjelyer AJsl JeTHHX VCJIOBHH BHIOHpATh
BO3MOIKHO 6oJsblllee 3HAUYeHHe, A% 3UMHHX Oosee HH3KOe.

MunuManbHO AOMYCTHMOe 3HAYeHHe TeMIeparypbl BO3AYXa B KOH-
AMIHOHHUPYEMOM TOMElleHHH B TellIbii TEPHOA TOAa onpelensercs
tusmnosorndeckoil peakuHell opranu3mMa uesJioBeKd HA pasJHYHe B TeM-
neparypax HapysKHOTO H BHyTPeHHelo Bo3ziyxa. [losromy B pafioHax ¢
CYXHM H JKAPKHM KJHUMATOM TeMOepaTypy BO37yXa B IOMEL[EHHAX BO
u3bexaHre NPOCTYAHBIX 3a60JeBaHHI NMPUHMMAIOT HECKOJBKO BBbIIE,
gyeM 3TO pEKOMEHAYeTCs HOPpMAMHM H, CJHelOBaTeJbHO, GiuEKe K Ha-
pPYKHOH TeMmIiepaTtype.

Ha Bw6op BHYTpeHHHX NapaMETpOB BO3AYXa OKA3bIBAET BJANAHHE
TakxKe H HeCTaHOHAPHOCTh, JETHHX VYCJIOBHIL

BaxkHoe 3HauenHe HMMeeT rpajauHg ypoBHefl TpefoBaHMH K MOA-
AeprKaHHUI0 TeX MJIM HHBIX 3HAUeHHI mapaMeTpoB Cpelbl, a TAKXKe CIO-
cob ux obecrnieueHus, xapakrep paboTh, BHINOJHAEMOH YeJOBEKOM, H
creficHb ee (PU3MYECKOH THAXKecTH, HaJuyue OGOJbIIMX HATPETHIX HJAH
OXJaXKIeHHHX NOBepXHOCTeH, AJHTENBHOCTb NPe6bBAHHA B HOMelle-
HUM JlogeH.

B 3aBucumocTu or ypoBHs TpeboBaHuil, NpenbABJAeMbIX K BHYT-
peHtefl BO3AYIUHOH Cpeie, pa3iMYaOT ONTHMajbHBle H JONYCTHMbIE
YCJIOBHS.

Honycrumbie  ycioBHS, KaK 0OPAaBMJO, MNPHHMMAIOT B 3JaHMAX,
000pYNOBaHHBIX TOABKO CHCTEMOH BeHTHAALHH.

IIpn ycrpoficTBe perynupyemblx  CHCTeM KOHJHIMOHHDOBAHUS
BO3MYyXa B KayeCTBe pAaCYerTHblx OOHLIYHO YCTAHAaBJHBAIOT ONTHMAJMb-
Hpie ycnosus. lIpm 370M B KauecTBe pacuerHofi Temmepatypsl HOMe-
WeHHA lpow NPHHHMAIOT!

Z(I‘IOM:OrS (tB_I—tR)y (Il)
rae — fs Temmeparypa BO3AYyXa B I[IOMelleHHH; [r — pajHalldOHHAsf TeMIleparypa
noMelleHu st

Bo muornx cayuasfix TeMmmeparypa BO3ayxa M pajuaunHOHHAR
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TeMneparypa noMmelieHus Mano OTJHYAlOTCH APYr OT ApYra, BCaen-
CTBHE YEro 4YaCro MOMKHO CUMTaTh fpoy=1ls. DTO CIpaBefJHBO AJA
moMemieHu, B KOTOpPbIX HET OOJbIIHX HarpeTblx HJIH OXJaXKAeHHbIX
nosepxHoctefi. [Ipyu Hajuuuu B NMOMEIleHuH ABYX Hin Gojee Hapyx-
HbIX OFpaXKAeHHH MM CHCTEMB! JYUHCTOTO OTONJIEHHs-OXJaKAeHHs
npu BbGope pacyeTHOro 3HAUeHMA [y HEOOXOAMMO YUHTHIBATH pa-
IMAaUHOHHYI0 TeMmIepaTypy nomeliedus (. Jlas 3Toro HeoGXOAHMO
HCIIONb30BATL AaHHblE [IEPBOrC H BTOPOrO YCAOBHH KOMGMOPTHOCTH B
MoMeIeHHH A5 XOJOAHOTo M Telaoro mepuopa roxa J[3].

Ecan TemnmepaTtypa Hapy:KHOTO BO3AyXa fg YCTOHYHBO HOpeBBIUAET
30°C, 1o TemmepaTypy [OMeIieHHs OPHHHMAIOT:

trow & taow -+ 0,5 (£ —30). (1.2)

BMecre ¢ Tem HeO6XOAMMO YUHTHBATHL AJHTEJLHOCTHL NpeObiBaHHS
JqojJefl B INOMelieHHAX. Torga

trow = taow 4 (0,5 - C) (#y—30), (1.3)

rae C — uncienHbl KOSQQHUMEHT, NPUHAMAEMbIH DABHHIM® IPH NPOLOJIKHTENbHOCTH
npebolBanns JOAeH B MNOMEIEHHH Zupes A0 1 4 C=0,3, IpH Znpes [0 3 u C=0,1.

Ha Bui6op momuoctn CKB okasbiBaer Bausinue HeoOxopumas
o6ecrnedeHHOCT, TOJAAEPKAHHA 3a0aHHBIX BHYTPEHHHX [1apaMetpoB,
Kotopas xapakrtepusdyerca kospduunenroM Ko [3]. Kosduument
Kos MOKa3biBaeT 00 Clyuaep OTCYTCTBHA OTKJOHEHHH 3alaHHBLIX Ma-
paMeTpoB OT ofmiero uucaa ciydyaeB HX HaOnoneHus naub60 10710
BpeMeHH, B TeueHHe KOTOPOTO He HAGJIONAeTcs OTKJIOHEHH{ mapaMmer-
pOB, OT OGiNell NPOACTIKHTENHLHOCTH TOIO HIH HHOTO PacYeTHOID Ce30-
Ha rofa. Torma xoadduuueHt o&ecrneueHHOCTH, COOTBETCTBYIOIIHA
JoJie ClyyaeB OTCYTCTBHS OTKJOHeHHH, onpelesnsercd BHpaKeHHeM

Kog,n = (N—n)/N, (1.4)

a COOTBETCTBYIONMiHH [0OJe BpeMeHM OTCYTCTBHSI OTKJOHEHHH — BHIpa-
KeHHeM
Kegaz=(Z—A2)/Z, (1.5)

rae N — ofluee uucj0 Ciiyyaes; n— UHCJO CJIyuaeB OTKJIOHEHHS YC/IOBHHA OT pacuer-
HBIX; Z—ogmasx NPOLOJNKHUTENBHOCTD NEePUOAa, AZ — NPOJONKUTENbHOCTh OTKJOHE-
HUs yCJIOBHH OT pacyeTHHIX.

Ananus tpe6oBauuil, IPEIBABAIEMBIX K CpENe NMOMEIIEHHH KHIHX
U TrpaKJAaHCKHX 3JaHMH, IIO3BOJHJI YCTAaHOBHTbL 3HAaUeHHH Ko3Pdu-
IHeHTOB 00eCrnedeHHOCTH AN HHX M HPOAOKHTENbHOCTh OONyCKae-
MbIX OTKJOHEHuH. PesynbTaTsl 3TOTO aHalH3a AAA JETHHX YCIOBHH
npedcTaBjensl B Tada. Il

Bosnymnas cpela OpOMBbIIJEHHBIX 34aHHH  XapakTepH3yercs
GonbiuuM pasHooOpasneM TpefyemblX apaMeTpPoOB M JONYCTHMBIX
AHuanasonos oTkaonenuil. IIpu sTom kaxaoMmy ypOBHIO QManasoHa OT-
KJIOHeHMH NapaMeTpoB OT pacueTHHX 3HadeHu#l (00wluHO TeMmepaty-
pHl) COOTBETCTBYET ONpEJeJeHHbl ypoBeHb TpebGoBanuii obecreyeH-
HOCTH YCJAOBHH H, CNeAOBAaTeNLHO, olipefeneHHoe 3HaueHue Ko3hbhu-
uueHta obecrneyeHHOCTH Kos. XapakTepHcTHKa OGeCneueHHOCTH fp s
3laHufl IPOMBINIIEHHOTO Ha3HAueHMS OpencTaBiena B tada, [.2.
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Ta6auua ll. 3uauenus moka3ateseli TpeGyeMoii oGecneueHHOCTH

. YpoBeHb

XapakTepncTHKa IOMEILeHHI Tpe6onatuil Ko, n Az, @ K o6Az
Oco6o Boicokne TpeGoanus | [Tommennwd {Okono 1 Oxkodsio 0 Oxouo 1
K CaHATApHO-THIHEHHYeCKHM
YC/IOBHAM
Kpyraocyrounoe npebuiBanne| Bricoknit 0,9 50 0,98
JI0Aell HAM KPYTJIOCYTOYHBIN
TEXHOJIOTHUEeCKHH npolecc
OrpanunyenHoe Bo Bpemenn] CpenHr# 0,7 200 0,92
npeGuiRanne J0Lel
KpaTtkoBpeMenHoe npebuia- | Huskuil 0,5 400 0,8
HHE JIoneH

Tat6annua l.2. TpeGoBanna obecnedeHHOCTH AJs NPOMBIUIJIEHHBIX 31 aHM

TpeGoBaHus Yposeub TpeGoBaHHI ﬂi@iﬁ"&ﬁ;gsaﬁf??: K o6n

TexHonoruyeckune [loBLilIeBRH# 0,1 Oxkodo 1
Buicoknit 0,5 0,9
Cpennuit 1 ,

OnTtuMaJjbibe yeJoBHst | BrICOKHI 1 0,9

ais padoraoumux Cpenuuit 1,5 0,7

Honycrumeie yciaosua | Huskuit =2

Wis paboTtaomux

Hduanason ONTHMaNbHEIX 3HaYeHHH napaMeTpPoB BHYTPEHHEH cpe-
abl mokasaH Ha puc. I.1. Touka, xapaxkTepusymouas pacyerHble BHYT-
PEHHHe YCJOBHs, ONpeJensieTcs nepecedeHHeM JHHHE [z H @z B TO XKe
BpeMS ONTHMAJBHBLIM YCJIOBHSIM COOTBETCTBYET [Hala30H H3MEeHeHHs
napamerpos st A;, B @Ay, . Tlpu sTOM u3OTEpMBI t54-A:
ts—Ays v aHHAA Qu+A g, @o—Ap, OTPAHHUMBAIOT 30HY ONTHMAIbHBIX

BHYTPEHHHX YCIOBHH. IJTH KOneOaHHA NOMKHBI BBIIEPXKHBATLCS B
pacyeTHEIX ONTHMaJbHHIX yc10BHsIX. Ho B peanbumx ycaoBHAX pabo-
THl CHCTEMBl C yYeTOM OTKJIOHEHHH mapaMeTpoB OGOPYLOBaHHsS OT
pacueTHLIX 3HaueHHH, (HaKTHUECKOH YCTOHUMBOCTH pPabOThl CHCTEMH,
paspemapniel BO3SMOXKHOCTH ee YIpaBJEHHS HeOOXONHUMO BHIepHKaTh
pernaMeHTHPyeMBle OTKJIOHeHHs TemOepatypH Afy H  BJIaXHOITH
Agy OT 30HB! ONTHMAJLHEIX BHYTPEHHHX yCJOBHH (HyHKTHPHBIE JHHKH
Ha puc, L.1).

B ta6n. 1.3 npuBenensl 3HaueHHs ONTHMAaJbHBIX MAapaMeTpoOB BO3-
AyXa B TeIJIblid MePHOL Trofa JUI HEKOTOPHIX NOMeLeHHH pPas3JIMuyHOIO
Hasgayenus: (Ha ocHoBammu [1]).

Bo Mporux cayyagx (B 4aCTHOCTH, HpH HCHOJNb3OBAHHH BEHTHJIS-
IIHH) OKashlBaeTCH HOCTATOYHHIM MOMAEPIKMBATEH AOMYCTHMEIE BHYTpEH-
HHE YCJIOBHS, KOTOPHE MOryT OT/JIHMUaThbesl OT ONTHMAJbHHIX IO 3HAUe-
HHAM OCHOBHBIX MapaMeTPOB iy U@s, , MO ammauryle Ai,y 4, ¥ IO
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Puc, 1.1, 3oHa ONTHMaAbHLIX BHYTPEHHHX YC- Puc. 1.2. I'paduueckoe conocranienHe 30B
AOBHH H NHANA3OHB OTKAOHEHHH HONMYyCTHMHX H ONTHMAJbHBIX yCAOBHA

I/ — oNTHUMaJIbHbBIE YCJAOBHS, 2 — AONYyCTHMblE

YCAOBHA; 3 — IONYCTHMEIE OTKNOHEHHS OF

ONTHMANBHEIX YCJAOBHIf; 4 -~ BO3MOXKHble 0T~
KNOHEHHS OT AONYCTHMBIX YCROBHH

Ta6anua l3. OntumanbHbe mapaMeTpH Bo3ZAyXa B TENJbI NEPHOJ roja

ITomenienne TEMHegc? e OHTaHﬂoc:;ae;(I:‘
HOCTB, %

Mawpsesg 3aan BILL 9BM . . . . 2142 5247
TepMOKOHCTAHTHHE TOMELIEHHS AJs npeunsnomux pa-
GOT IO rpymniam:

S 202 405

B e e e e 20240,5 403

B 204-0,2 402

41 . . . . . 204-0,05 401
Oco60 uucroe n0MemeHHe nJm npeunsﬂom—lux Da601 . 254-0,5 4441
Llex odcernoli mewatw . . . . . 2542 47+1
TIpsAHIbHO-KPY THILHHH 1ex xnonqamﬁymamﬂoro
IIPOH3BOACTBA . . . .. . . . . 255405 575425
Craap st XpaHeHHst Bapeﬁmx K0J16ac S 444 875425
Myzest . . . e e 2044 H5+5
Xupypradeckas onepauHOHHaﬂ .o 23,541, 57,5425
Ilex H3rotoBJ/eEH: aJlepronsMepmeanux npn60pOB 225415 52,542,
TlpeccoBnili nex mnogurpadudecko#t GabpHkn . . . 1756425 5545

perJaMeHTHPYeMbIM OTKJIOHEHHSM OT PacdeTHHX YCJIOBHH Aly u A@s.
Ha puc. 1.2 npencraBieHo rpaduueckoe COTNOCTaBJeHHe 30H ONTH-
MaJIbHBIX H JOMYCTHMBIX YCJIOBHH C YKa3aHHeM PerjaMedTHPOBAHHBIX
TeXHOJOTHYeCKHX OTKJIOHEHHH mapaMeTpoB OT TPaHHIL COOTBETCTBYIO-
NIBX  30H,
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B panbHefiiieM NPH M3YUYCHHH IPONECCOB KOHAHIIMOHHPOBaHHSI
Bo3ayxa (ra. IV) ¢ menbio yNpOLIEHHS BOCHPHATHA MaTepuajga K pac-
CMOTPEHHIO NPHHATH He 30HB,, @ TOYKH, COOTBETCTBYIOIHe CpPENliuM
3HAUEHHSIM TAPaMeTPOB BO3AYINHOH Cpelsl pabouell 30Hbl NOMeleHHH.

§ 3. XapakrtepHCTHKA M pacyeTHble DapaMeTPbl HAPYKHOTO KJIMMATa
IJS CHCTeM KOHJHUHOHMPOBAHHA BO3AyXa

Ha BHGOp cHCTeM KOHAMUMOHMPOBAHHUS BO3AyXd M HA HX (PYHKIIH-
OHHpPOBAHME OKa3bBAIOT BAMSIHHE (akTopu BHelHed cpenn. K ux
YHCJY OTHOCATCS: TEeMIeparypa, BAaKHOCTb (Ju00 9HTAJIBNHA) BO3LY-
X8, MHTEHCHBHOCTH COJIHEYHOH paAHMaiHH, CKOPOCTL H HalpaBJeHHe
BETpA, KOJHMYECTBO BBINAZAIOIMX 0CAAKOB (A0XK1d, cHera, TyMaHa H
T. 1.). ¥Ykazanyble HaKTOph HApALy ¢ (HakropaMu BHYTPEHHEH cpeabi
30aHHI ¥ COOpYKeHHIl BJAMAIOT Ha TEIJIOBJIAXKHOCTHHI GanaHC nome-
wenuil. OT HHX CYLIECTBEHHO 3aBHCAT HMOCTYIJIEHHS MJH HOTepH Terl-
Ja M BJaru depe3 orpaKaalolime KOHCTPYKuuH. Kpome rtoro, or Hux,
B NepBYIO cUEpe]b OT TEeMIEePAaTyphl H BJIAXKHOCTH, 3aBHCHT CaM Mpo-
[eCC KOHJHIHOHHUPOBAHHS, BHIOOD €nocoGoB 06pafoOTKH HPUTOYHOTD
Bo3nyxa, ycranoBounas MmowiHocTe CKB u  ee suepronorpebaenne,
BLIOOD CHCTEM YIpaBJieHHs H aBTOMaTnieckoro peryaupobanusg CKB.

XapakrepHbIM CBOHCTBOM mapaMeTpPOB HAPYXKHOIO KIHMAaTa SBJAd-
eTCsl HX M3MEHYHBOCTb C TEUEHHEM BPEMEHH. AHAJH3 CPOYHBIX HabJI0-
JEHHHA MapaMeTpoB HAPYXKHOIO BO3AYyXa, BHIIOIHAEMBX THAPOMETEO-
POJOTHYECKHMHU CTAHIHAMH TOTO MJH HHOrO reorpaduyeckoro myHKTa,
CBHJIETENBCTBYET 06 OrpoMHOM MuorooGpasuu codyeraduil napaMmerpon
Mexay cobofl B mpegenax HX BO3MOMKHOIO CyLIECTBOBAHHA. Bmecre
¢ TeM OTUET/JHMBO NPOCAELKHMBAETCH ONPEAEJEHHBIH XON M3MEHEHHA Ia-
paMeTpoOB Kak B TeYeHHe rofla, Tak H B Hpefesax CyToK. CrarucTHdec-
Kasgs 00paboTKa paHHBIX MHOTOJIeTiIHX HaGJIojeHHiIl NapaMerpop Ha-
DYXHOIO KJAHMATa MO3BOJLCT YCTAHOBHTHL BEPOATHOCTD OXKHAAHHA HX
nopTopenus. Mcxoas u3 sroro BRIGHpAIOT IapaMeTphl BO34yxXa B Ka-
YECTBE DAacCYeTHBIX, YYHTHIBasl TpeOOBaHHA K IOJAEpKAHHIO mapaMmer-
POB BO3JYIIHOHK cpeabl B OOCHYyKHBaeMBIX NOMELIEeHHAX H COOTBETCT-
BylOLilMe UM 3HadeHHs KoshduiuuentoB obecnedennocTn. Meropuka
BHIOOpA pACUETHHX COYeTaHuil XapaKTePHCTHK H3MECHCHHA NapaMmer-
POB  HApYXKHOHA Cpenbl AJs pacYeTHbIX 3HMMHHUX M JEeTHUX YCJIOBHI
B TeYeHHe TrOAa M3J0XkKeHa B Kypce «CrTpouresnbHas TelsnopH3uKa» H
3[eCh He paccMaTpuBaAETCH.

CrpontenbabiMu HopMaMu u npasuaamu (CHull 11-33-75%) persaa-
MEHTHPYIOTCA MapaMeTphl Hapy»KHOro Bo3nayxa A, b u B. ua xonoa-
HOTO NepHoja roja NPHHATH: napaMerps A — cpeaHAd TeMIeparypa
HauboJiee XOJNOHOIO NEPHOAA H FHTAJBIIMS BO3YXd, COOTBETCTBYIOMWIA
9TOH TeMmIlepaTtype M CpegHell OTHOCHTEJNbHOH BJI2XKHOCTH BO3/yXa ca-
MOro xoJoaHOro Mecana B 13 4; napamerpsl b — cpeauas TeMnepatypa
HauboJ/ee XONOAHOH NATHAHEBKH H 3HTAJbIHA BO3AYXd, COOTBETCTBYIO-
mas 3Tofl TeMneparype H cpenHell OTHOCHTENLHOIl BAAKHOCTH BO3AYXa
€aMoTo X0JOAHOro Mecana B 13 u; napamerps B — abconoTHast MHHM-
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MalbHasg TeMIepaTypa d SHTAALIUS BO3AyXa, COOTBETCTBYIOIAA 3TOH
TeMneparype d cpefaHefl OTHOCHTEJbHONH BJA&XKHOCTH BO3JYyXa CaMOTO
X0J0JHoro Mecqua B 13 1.

HOas temsoro mepyoaa rofa B KadyecTBe PACYCTHBIX NPHHATHL:

napamerpsl A — TeMmIleparypa d SHTAAbIHA BO3AyXa, 0oJee BbiCO-
Kie 3HaueHusl KOTOPHIX B JAaHHOM reorpaduueckKom IyHKTe HabaIOna-
orcqg 400 4 @ Medee B roAy B cpeiHeM; pacueTHasg TeMIeparypa A7
napaMerpos A COOTBeTCTBYET cpeiqHeill TeMIeparype CaMoro rKapko-
ro mecsAua B 14 ¥, KpoMe psaaa NYHKTOB B CeBepHBIX palioHax CTpaHL,
rie pacyeruag Temmeparypa Ha 1,5—2,5° Buillle cpenHell Temmepary-
pPH CaAMOro »KapKOro Mecdila;

napaverpel b — teMnepatypa Bo3zyxa, §oJee BBHICOKOE 3HAaYeHHe
KOTOpOfl B JaHHOM reorpaduyeckoM NyHKTe Habawopaercs 220 4 u Me-
Hee B TOAY B CpeldeM [0 MHOTOJETHHM HabJIOAeHHsIM, H COOTBETCT-
Bylomas ef 3SHTAaJabIIH;

napaMerps B — afconoTHad MakKcHManbHag Temllepartypa i Co-
OTBETCTBYIOIIASl 3TOH TeMIlepaType SHTANbLIHUA BO3AYyXd, 3aperucTpu-
pOBaHHHE HAGAIOJHUAMH 38 MHOTOJETHHII NepHOA B JaHHOM IIYHKTE.

B pesyabrate upeAcTaBAsercs BO3MOMNHBIM IIPOCAENHTH CBSI3b
MexK1y O0eCHeYeHHOCTbID PACUETHLIX BHYTPEHHHX VCAOBHH # pacyer-
HBIMH [apaMerpaMy HapyXHOro BO3AYXa B 3ABHCHMOCTH OT YDOBHA
TpefoBaHuil, NpeAbsiBaAdeMbix K NoMenienuay (tada. 1.4).

Ta6numna [.4. TpeGyeman 0GeCneuyeHHOCTh 1 €€ CBA3b C rpajaldsMH
kanmata no CHull

[lapaMetp mo

YpoBeun TpeGoBaHuit Ko6n Az g K 06, Az | CHull (npu6-

JAMSUTENBHO)
opbirennnt . . . . . . ~1 ~0 ~1 B
Bricokuit 0,9 ~ 50 ~,98 b
Cpenuuit 0,7 ~ 200 ~0,92 —_
Husxuit 0,5 ~ 400 ~08 A

Bwmecre ¢ TeM caefyeT o6paTHTL BHUMAHHCG HA TO, 4YTO NPUBOAU-
Mble B HOPMATHBHOH H CIPaBOUYHOH JUTepaType pacuerHpie XapakTe-
PUCTHKY HAPYKHOrO KjiuMara reorpa@uyecKux OyHKTOB OCHOBaHBl Ha
U3MepeHusIX, BHIIOAHAEMBIX METEQCTAHUHAMH, ¥ B ONPELEJIeHHOH Me-
pe 3aBHCAT OT MEeCTONOJOoXeHusd cradiuy. B reorpaduyeckux NIyHK-
Tax, 0CO6eHHO B KPYNHBIX rOpOLAaX, B 3aBHCHMOCTH OT 0COGeHHOCTel
penveda ¥ xapakTepa MeCTHOCTH, ByAa 3acTPOHKHW, HAJHYHA mpo-
MBIIIIEHHBIX OOBEKTOB, BBIODOCOB Temnia, 3arps3deHus arMocdepwl
4 T, Il B OAMH 4 TOT JKe MOMEHT BpeMeHd B pas3HplX palonax mapa-
MeTphl HapYXHOILO BO3JAYXa MOTYT CYLIeCTBeHHO pasauyarped. Ha-
npumep, B MockBe B XOJ0ZHBIH mepuoX Trofa pasHANa TeMIepaTyp
HApYXHOrO BO3AYXa B UEHTPAJbHBIX # nepudepufinpix pafioHax
MoxeT jnocturats 10°C u naxe Gospile. B paze cayyaeB B KpyHnHBIX
ropogax IpefycMaTpuBAaOT NOPAfOHIYI0 KOPPEKTHPOBKY pacyeTHBIX
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napaMeTpoB HAPYKHOTO KAMMATa, TOCKOJbKY pas3Jjuuve HNMenT He
TOJALKO TEMIIEPATYPHI, HO H BJAXHOCTb, CKOPOCTb H HampasJ/cHHE
BeTpa, a TakKXkKe B M3BECTHOW Mepe MHTEHCMBHOCTL COJIHEUHOH paiana-
LHH W KOJHYECTBO aTMochepHbiX 0calkoB. Takas KOPpeKTHPOBKa [u-
3BCJSIeT CO3/aBaTh Gosiee palUOHANDHBIE CHCTEMbBl KOHAHLHOIHPOBA-
HHS MHKPOKJAMMATA, 9KOHOMHee M neJjecoobpasHee pPacxofoBaTh
sHepruio miag obecnevyeHuss HX pabOTHL.
e
§ 4. Poab cucTeM KOHIAHUHOHUPOBAHHUS BO3J1yXa
B 00iell cucTeMe KOHAMUMOHUPOBAHUS MUKPOKJIMMATA

CucTeMa KOHIHIHOHHPOBAHHSA MHKPOK/JIHMATa BKJI0UAeT B celd pas-
JHYHbIC HHXKEHepHble CpeacTBa M yCTPOHCTBA, O06eCHeunBaloOlMe 3a1aH-
Hble yCJOBHST MHKPOKJHMATA BIOMEUIeHHdX 3JdaHud (orpaxkuaiowne
KOHCTPYKIHH, COJMHIE3aIHTHEIEe YCTPOHCTBA, APYTHE KOHCTPYKTHBHO-
IL1aHHPOBOYHBIE CPEACTBA, d TAKXKe CHCTeMBbl OTOINIeHHA-OXJaKAEeHHUT,
BEHTHUJAI N, KOHAHUHOHUPOBAHHSA BO3AyXa).

Orpaxpaouine KOHCTPYKIHH, COJHIE3AMHTHLIE YCTPOACTRAH APY-
rge KOHCTPYKTHMBHO-IJIAHWPOBOUHLIE CPEJCTBA MOXKHO OTHeCTH K nac-
CHBHBIM METOAaM KOHAMUKOHHDPOBAaHUS MHKpokauMara, OHH 1103BO-
JSIOT CHU3UTb TEIJONOCTYILIEHHS MJW  IHOTepH Temaa, OOEeCcHeuuThb
TEIJIO- ¥ BJAATOYCTORUHMBOCTHL noMelneHdl, OT HHMX 3aBUCHT YCTaHO-
BOUHA MOUIHOCTL (a TakyKe rOJOBOEe  3HepromorpefeHue) CUCTEM
OTONJIEHHA-OXJaXAeHUusd, BEHTHIASAUHH M KOHJHUHOHUPOBAHHA BO3AYXa,
KOTOpbIE OTHOCATCH K AKTHBHBLIM  CpPeACTBaM KOHJIHUNHOHUDOBAHUSA
MHKPOKAuMaATd. B ¢BOIO odepelp OTOIIEHHME-OXJNAXKIEHHE U BEHTHJA-
OHA SABJASIOTCS CHCTeMaMM OrPaHMUEHHOro OeHCTBHA, & KOHAHIIHOHH-
poBaHyue BO3AYyXa — YHHMBEPCAJbHOH CHCTEMOR B 4acCTH NOAAEDPNKaAHUA
341aHHDIX 3HAYSHUHA TEeMIepaTypbl M BJAAXKHOCTH BO3[yXa B IlOMeElle-
g, B rabn. 1.b. noxasano conocTapjeHHe BO3MOXKHOCTEH CpencTB
KOHIHUHOHHPOBAHUSA MHKPOKJIMMATA.

Ta6nuna 15, ConocrapaeHue cPeACTE KOHXHIHOHHDOBAKHS MHUKDOKJIMMATA

O6ecneyeHue 3alaHHOTO NapaMeTpa BO3NyXa
TeMIepaTyPhl ] BJaXKHOCTH
CpenctBo
B IlepHOpA
TebIH ’ XONOAHEIR TellTbLi XOAOAHBIH
Orpapaioiine KOHCTDyKUHH -+ -+ — —
Otonienne o — + — —
Oxnax neHne - — — —
Bewrwasmns . . . - + — —
KonanunornpoBanue + + + . 4+

Mz raba. 1.5 caeayer, uro KOHAHUHMOHUPOBaHHE BO3AyXa obOeche-
UMBAET KPYIAOTOAMUHOE MNOIACPXKAHHME pEryJHpPyeMBX  3HAUeHUH
TEMIIepaTyphi H BJIAXKHOCTH BO3AYyXa B OGCHYKMBAEMBIX HOMEINEHHSIX.
Takum o6pasom, ocTanpHble aKTHBHbIE CPEACTBA KOHIHIMOHHDOBAHHUS
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MHKDPOKIHMATA ABAAIOTCA YaCTHLIMH  CAYYAdMH KOHAHUHOHUPOBAHUA

BO3JyXa.
IMpumenenne CKB moxer 6biTh BHI3BAHO HEOOXOAHMOCTbIO IIOA-

JepXKaHusg 3aJaHHOTO MHUKPOKAYMAaTa B NOMelleHUAX,  obecrneueHus
KOMMOPTHHX YCAOBUH AS J10fell, ONTHMH3ALHMH TEXHOJOTHYECKHX
IPONECCOB, NOBHIIEHHS POH3BOAUTENBHOCTH TPyAd,  KadgecTBa IIPO-

AYKUHH, NPOIYKTHBHOCTH KUBOTHBIX, COKpalleHHs NOTePb  CHIPbA H
IPOLYKILHH.

Hng pemenust Bolpoca o BO3MOXKHOCTH NPHUMEHEHHS KOHAMIHOHH-
poBaHHg BO3JAyXa HeOOXOMUMO HMETh TeXHUKO-3KOHOMHUeCKOe 060CHO-
BaHHe, IIOCKOJBKY 3TO CBA3aHO ¢ OONBIIMMH 3aTPATAMH — BEICOKAA
CTOUMOCTh 06OpPYAOBAHHUS AN KOHAHNHOHHPOBAHHS BO3AYXa, CHCTEM
X0JI0/0CHa6XKEHHS, aBTOMATHYECKOrO PeTyJUPOBAHUA H  yIPaBJIEHHSH,;
JONONHHTENbHOE 3JHEpPronorpebneHde H T. .

§ 5. TpeGoBaHua K cuCTeMaM KOHAMIMOHUPOBAHMA BO3JAyXa

K cucreMaM KOHAMUHMOHHPOBAHHSI BO3AyXa MNpeIbABAAIOTCA cCa-
HUTAPHO-TUTHEHHYECKHE, CTPOHUTENbHO-MOHTaXKHble H apXHTEKTYpHbIE,
3KCIAYaTalHOHHBIE H 3KOHOMHUECKHe TpeboBaHUd.

B cooTBeTCTBHH ¢ CaHUTApPHO-THTHEHHUECKHMH  TPeOOBAHHSIMH B
O0CayKiBaeMBIX NOMEEHHAX CHCTeMB KOHAHUHOHHPOBAHHS BO3JAyXd
JOMXKHBL ofecleduBaTh 3aJaHHbie BHYTPEHHHE YCJOBHSA — TeMIepary-
PY, OTHOCUTENBLHYIO BJA&XKHOCTb, Ta30BLI COCTaB, YUCTOTY ¥ IOABHXK-
HOCThL Bo3ayxa. CucreMa opraHu3andu Bo3AyX0oOMeHa B IOMeINleHHH
JOIKHa HCKAKYATh CYILIECTBOBAHHE 3aCTOHHHX 30H H 30H IOBBLIIIEH-
HOH MOABHAKHOCTH, O0ecleYHBATL  pPABHOMEDHOCTb paclpeleNeHust
TEMIepaTyphi, BJaXKHOCTH ¥ NOJBHXKHOCTH BO3AyXa B pabouyel 30He.
BosayiiHEe NOTOKH HANPABAAIOTCS U3 HOMemeHuH ¢ Gosiee BHICOKHMH
TpeOORaHUAMY K fapaMeTpaM BO3AYIIHOM cpelbl B CTOPOHY HOMele-
Hfl ¢ MeHee BHICOKHMH TpeGOBAHUAMHY.

Ypoeenp myma oT paborammiero oGopyaOBaHHS He HOJIKed Ipe-
BHIIATL JONyCTHUMBIX 3HAUdeHHH.

CTponTenpHO-MOHTAXKHblE M apXHTEKTypHble TpeGOBaHHS BKAKOYA-
10T B cefq: cOKpauleHde Iuomanell noMemerull s 0060pyAOBaHUA
CHCTEM KOHJAHIHOHHPOBAHHUS BO3AYXaH HX3JEMEHTOB; 3CTETHUCCKYIO
YBA3KY 3JIEMEHTOB CHCTeM KOHAHIHOHHPOBAHHS C HHTEPbLEPOM NOMerIe-
HHl, obecniedeHHe MHHHMAaJbHBIX 3aTPAaT BPEMEHH Ha MOHTAX, HCHBITA-
HUSA ¥ HaNaJKy CHCTEM C BO3MOXKHOCT IO II030HHOIG BBOJAA HX B 3KCILIYa-
TAlHI0; YBA3KY pafoOT IO COOPYXKeHHI0 KOHCTPYKUHH 3Aauuil ¢ MOHTA-
HOM CHCTEM KOHAMIHOHHDPOBAHHUS; 3BYKO- M BHOPOH30JAIMIO ABHXKY-
erocss 000pyAOBaHUA OT 3/JEMEHTOB CTPOHTENbHBIX KOHCTPYKUHE, a
TaKKe IIPOTHBONOXKAPHBIE MepONPHSATHL.

Pasnoo6pasus u 3Kcmiayaranuonusle TpeGOBaHHsS, B KOTOpHle
BXOMUT: JIETKOCTE MEPEKIIOYeHHS ¢ OAHOro pexuma paloTH Ha ApV-
rofi (B TOM gyHuCie H HA ONTHMAaldbHOe (YHKIHOHHPOBAHHE); GJOKH-
POBKa CHCTEM ¢ Henblo obecredeHds BO3MOXKHOCTH HX (OYHKUHOHHPO-
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BaHMA NPH BHIXO1e M3 CTPOST ONHOTO U3  KOHAMIMOHEPOB; WHIUBH-
AyaJbHoe NOAJEpHKaHHEe B KaXKIOM H3 O0C/IyXKUBaeMblx TNOMELIeHU
TpeGyeMbIX NapaMeTPOB BO3LYIIHOH CPels (mpoexkTupoBanne noga-
CagHBIX M MO30HHHEIX CHCTEM); yCTaHOBKA OOODYMOBAHHUST B OTpaHHTeli-
HOM uHCJIe MeCT; MAOCTYNHOCTb  €ro  OOC/yXKMBaHWst ¥ PEMOHTA;
YCTPOICTBO MOAYJbHBIX CHCTEM, NPELyCMATPUBAIOLIMX BO3MOKHOCTD
COXPAHEHHs] CHCTeMbl NIPH PEKOHCTPYKUHM 3/anuil U NPpH BO3MOXKHbBIX
H3MeHeHUAX TeXHOJOrHA NPOU3BOJACTBA; IepPMeTHYHOCTb BO3AYXOBO-
JI0B, 3alOpHO-PETYJHPYIOLIMX YCTPOHCTB M APYTUX 3JIEMEHTOB.

Jkonomuueckne TpebOBaHWA NpeAycMaTpuBaloT 3PPeKTHBHOCTDL
CKB, koTopasi onpeje/sieTCsi BBICOKOH HAJEXKHOCTBIO BCEX 3J1EMEHTOB
cucTeMbl, 3af1aHHOl 00eCNeUeHHOCThIO, YCTONUUBOCTBIO W YOpaBJisie-
MOCTbIO cucTeMbl, DPPEKTHBHOCT ONpPEALAseTCsl KOMIJIEKCHBIMH NO-
KazaTeJ MY, BAXKHOH COCTaBJsONIell KOTODBIX  ABJSIETCSI MHHHAMYM
npuBeseHubx 3arpar (cm. ra. XI).

§ 6. Onpenenenue Tpedyemoro ajs CKB
KOJHYeCTBA HAPYKHOTO BO3JyXa
M BbIGOp CXeM OpraHu3auuM BO3AYyX0o0MeHa

Hcnoap3osaune HapyxHOro Bo3Ayxa B CKB tpebyer anauutesb-
HBIX 34TpaT TellJia H XOJOfa Ha TeNJOBJIAXKHOCTHYIW 06paboTky,
a TakXke 9SAEKTPOIHEPrHH HA OUHCTKY Of nelau. IlosTomy BCerga
clenyer CTPEMHTbCH K BO3MOXKHOMY YMEHBIIGHHIO €ro KOJHUYECTBa.
MuyHuMaIbHO AONYCTUMOE KOJMUECTBO HCHOIB3YEMOTO HAPYXKHOIO
BO31yXa Ly mun ONpEEsfeTcs HCXOAS H3 CJISAYIOUIMX Tpex Tpebosa-
HUii: ofecneuenusi TpebyeMoll caHMTapHON HOPMBL NOAYH BO3AyXa Ha
OLHOTO 4eJOBEeKa; KOMIMEHCAUWH BO3JYXa, Y/AaAseMOro BHITAXKHONK
BEHTHJAUMER W MCOOAb3yeMOro Ha TeXHOJOTHUeCKHe HYXKAB; NOAHED-
JKaHHA M30RITOUHOTO JaBJeHMs B KOHIHUHOHHPYEMOM MNOMEIIeHHH.
W3 pacueTHpIX 3HAUEHHH, NOJYYCHHBIX B COOTBETCTBHH C NepeUHCJ/IeH-
HBIMH TpeGOBaHHAMH,  BHOHpaeTcs ; Haubojbllee.

HopMupyemple pacxoibl Hapy:HOr0 BO3AyXa, I[0LaBaeMOro Ha

Tat6aumwa 1.6. Pacxon HapykHoro Bosayxa Ly

L., L
3ranus \{3/(q-}'1{en.) 3nanus Ma/(q.?,eﬂ')

O6uiecTreHHbE: IIpousBoacreensble NpH 00D-

IPH OTCYTCTBHH Kype- eMe ToMelleHHd HA OJHOrO

HHA ., . . . . .. 25 paboTalomrero:
» He3HAYHTeJbHOM  Kype- <20 M8 . . . Coe 30

HHH . ., . L L 35 20—40 M . . ., L. 20
» 3HAYHTEJbHOM KYypPeHUH 50 IlpoussojacTeenusle Ge3 OKOH
» CHJIbHOM KypeHHH . . 75 u ponapeit RN 40

aas jgereft go 12 ner 15 OfutecTBennble W ITPOH3BOA-
Croptusanie (wa | cmopt- CTBEHHbBIE, B KOTOPHX Heo6Xo-
CMeHa) ., . . . . 80 JUMO YAANATb HellpHATHbIE
Boasuuup . . . . . . 80 3amaxd . . . . . . . . 70
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OfHOro 4YesioBeKa JLJIsi TOMellleHUE OOUIeCTBCHHBIA W INPOU3BOACTBEH-
HBIX 3Janui, npuBeleHn B Tada L.6.

PacueTHoe KOJMUECTBO BO3AyXa, KOTOpOe [eO06XOAHMO  yAaJsTh
BbITSIKHBIMU BeHTUJISLMOHHBIMH CHCTEMAMH, OlNpejesseTcss pPacueToM
HCXOAS H3 YCJaoBUl obecleueHHs NONYCTHMbIX KOHUEHTPAUHMH B BO2-
AyXe NoMelleHUt BRASSIONHXCS BpeIHBIX Ta30B, NapoB U MBLIH (/s
061e06MenHOA BEeHIWJIALKU) M KOMIleHcallMd BO3AyXxa, YyAaJsieMOro
MECTHBIMH OTCOCAMHU (1IpU MecTHOH BeHTHuAUMH). MerofiHKa onpefe-
JIeltdsl KOJMUeCTBa yAaJsieMOro BO3/lyXa H3J0XKeHa B  Kypce «Beurtu-
asiuus> [ 5]

Has mopfepxanusi U3OBITOYHOrO JABJAEHUS B KOHIUILHOHHPYEMHA
NoveneHusix ¢ NOBbILIeHHBIMY TpeOOBaHUAMM K BO3AYIIHOH cpefie C
1eJIBI0 TIPeJIOTBpaleH st NlepeTeKaHuss B HUX BO3AyXa H3 CMeXKHBIX
NOMeleHHi WK PUTORa HEeKOHAHIHOHHPOBAHHOIO BO3/1YXa H3 BHelllHel
cpelbl MPUTOK BO3JyXa AQJKeH TpeBblIIATh ero BHITAXKKy. Kparnocrsb
IpeBbIUIeHII MPUTOKA BO3AyXa HaA BBITSXKKOMA, u~!, 3aBHeUT OT THIA
noMelleHUs

[Tomenienne Ge3 OKOH H HapyXKHBIX /Bepel 05—075

[Tomenienne ¢ oKHAMH

Ha OJHY CTODOHY -

» JBe CTOPOHDBI . . .« . -

5
» TPH H UeTblpe CTOPOHBI .
Becru6io . e e . 2—3

B —

[lpn wanuuuu B KOHAHIMOHHPYEMOM IOMEUIEHHH YacTO OTKPHIBAIO-
LIMXCsi JBepeil JOTMOMHUTEJbHOE KOJHYECTBO BO3JAyXa, KOMNEHCHPYIO-
LIEro pacXOlbl BO3AyXa, yXOAsdllelo  uUepe3 JBepd, ONpelensieTcst
pacuerom [1]

[Ipn mnpoekruposaunn CKB pacueTHoe KOJHYeCTBO HaPYKHOCO
BO3yXa 4acTO 3aBHCHT TakKiXe OT NPHHHMaeMO# cXeMbl 006paboTKH
BO3/IlyXa B KOWAHULHOHEpe M CNocob6a peryinpoBaHus peXKHMOB pa-
6oTet CKB Onpeaesnennoe BiMsAHHe OKasbiBaeT Tak.Ke BblOOD CXeMBbl
OpraHH3auuu BO3AyXooOMeHa H THIOB BO3AyX0pacCHpefeHTeTbHbIX
yCTpolieTB, ofeclneuuBaloUX HEOOXOAHMBle HJIH 3afaHHble Napamer
pPbl BO3AYIIHOH Cpelbl B OOCTYKHBAeMOH 30He TIOMeLeH Usl

B oranuue OT CHUCTEM IPHTOUHON BEHTHJSUHWH, T/ie NapaMeTphl
NPHTOYHOIO BO3JAYyXa B TeNJBIl nepuox ropa O/H3KH K NapaMeTpaM
11apyKHO I cpefbl, Npu ucnodbzoBauny CKB napaMerpel NpHTOUHOTO
BO3JAyXa MOTYT BapbHpOBaThCA B WIHPOKHX nOpejnenax B z2aBucu-
MOCTH OT NpelbhsiBJsAeMblX K KOHAMIHOHHPYeMBHM NOMepieHHsM Tpe-
0OoBAHUE (MO TEeXHOJIOTMYeCKHM HJIH KOMQOPTHHEIM COOOpaKeHHsIM)
MO1YT OBITh HCNO/b30BAHBl CXEMB OPTraHH3allUH  BO3JyXo0OMeHa
«CBEPXY BHM3» HWJIH «cHH2y BBepx». Ilpn nopaue Bozmyxa cBepxy
BHH3 pabodyasi pasHOCTL TemnepaTyp A¢ Bosgyxa OOCIHyKHBaeMOH
30HH 1y 1 TIPUTOKA fy

Al =ty—1, 1 6)

MOXKeT JOCTulaTh OOJbMIAX 3Hauenud. Temneparypa ypanasiemoro
(BBITSKHOTO)  BozyXa fy B 3TOM CJiyYae [PHHUMAETCs paBHOH
TeMIepaType 06c/1yKMBAE€MOH 30HH f5, T. €. fy=1.
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[TpH HCOOJB30BAHHH CXEMBI «CHH3Y BBepX» 3HaueHus Af OOBIYHO
uMetor neGosbinyio Beauunny (2—3°C). B to e Bpems remneparty-
pa ymajsemoro BO3AyXa iy MOXKeT ObITh CYyn[eCTBEHHO BHIUE TeMIlepa-
TYpHl {p B 3aBHCHMOCTH OT Pa3MepOB, TEIVIOHATIPSKEHHOCTH NOMellle-
EuAg B np. O60CHOBaHHE BO3MOXKHOCTH MDHHSATHS TOTO HJAM HHOTO
3HaueHusi A/ M COOTBETCTBEHHO Iy NPOHU3BOAHTCS paCUeTOM HEH30Tep-
MHYECKHX CTPYHHHX TeueHHi#l B NOMEHIEHUH, CO3LaBaeMbiX BO3LyXopac-
NpefeJHTeNbHBIMH YCTPOHCTBAMH. DTH pacueThl TNPOU3BOAAT HCXOAM
H3 [ONYyCTHMOCTH OTKJOHEHHS TNapaMeTpoB TPHTOYHOrQ BO3AyXa
(Algom, v) B 0Obeme oBcayxuBaemMoll s3oubl (CM. Kype «Bentwisanus»).

B BeHTHJISUHOHHONA TeXHHKE MJIA ONpelelleHHs MapaMeTpPOB yxanad-
eMOro Bo3flyxa (B UaCTHOCTH, TEeMOEPAaTYpPHl fy) HCNOJNL3YIOT TEMIEpA-
TYPHBEIA NOKazaTedb M, NPelACTaBJAMNN COO0H OTHOCHTRJBHYIC pas-
FOCTb TeMIepartyp:

m = (tg—ta)[({y—to)- (I.7)

TlokasaTesb m 3aBHCHT OT HHTEHCHBHOCTH TEILIOBBIX IOTOKOB
Hajn o0opynoBanneM M OT pasMenieHHst 06opyaoBaHHs, 0ObeMHO-IJIA-
HUDOBOUHHIX pellleHHHl NOoMenieHHs, CcHOcOO0B NOjauYn M yHaJeHHA
BO3JyXa H YCTAHABJHBAETCS HA OCHOBAHHH ONBITHHX NAHHBIX JJA
XapakTepuux nomemenuil. Ilpu M3BeCTHOM 3HaUeHHH MOKa3aTels m

TeMIepaTypa YZaJaseMOro BO3AYXa Ha OCHOBaHHH Bhipaxenus (1.7)
COCTaBHUT:

ty = tn+ (lg —tg) /m. (I.8)

BreiGop 3nauennss m, a B HEKOTOPHIX CAydYasXx H ly NPOH3BOIAT
Ha OCHOBAaHHUH COPABOYHBLIX NAHHBIX IIO INPOEKTHPOBAHHIO BeHTHNALNU
H KOHIHIHOHHPOBAHHA BO3ayXa.

Temneparypa yna/lsieMOro BO3AYXa B NOMEIIEHHSAX KHABX U 06-
HIECTBEHHBIX 3[AaHUH OPHEHTHPOBOUHO MOXKeT ObITh ONpelleieHa 110
thopmye

ly = tg + grad ¢t (H — 2), (1.9)
rie grad{-—rpajHeHT TeMIlepaTypsl IO BLICOTe NMOMEINEHHs Bbllle OO6CIyXKHBAaeMON
30HH; NPH yJeJbHBIX H36HITKaX aABHOro Tellna Gojee 80 xJlx/m3 grad (=08
+1,6°C/m, mpu 40—80 xdx/M® grad f=0,3+-1,2°C/M u 1npu u3bbITKax Menee
40 xHx/M® grad f=0-+0,5°C/M (MeHbluHe 3HAYeHHs NPHHEMAIOTCS AJA XO0JIOJHOTO
nepuofia rofa, 66ablibe AJs Telaoro); H -—— BblcoTa NMOMEEHHA, M.

O6ocHoBanuH BEIOOD 3HaUeHHH fy H ty HMeeT CYueCTBeHHOe 3Ha-
ueHHe, TaK KaK OH BJHsE€T Ha npoussogurensHocts CKB u, ciaenoBa-
TeJbHO, Ha HX 9Hep1‘0n0Tpe6neHHe " 3KOHOMHUYHOCTbD.

§ 7. CTpykTypHas CXeMa CUCTeMbl KOHAUMLMOHHDOBAHHUS BO3JyXa

IlpurununuanepHas cxeMa yCTpOHCTBA CHCTEMBI KOHIHHHOHHDOBAHMSA
BO3MyXa aHaJOrHYHA CHCTeMe NPHTOYHOH MeXaHHUYECKOU BeHTH/ISIMH.
B coorsBerctBHH ¢ Ha3dnayenneM CKB moJikHa NMORAaBaTh B NOMEN[eHHUE
NpeiBapHTEeNBbHO NOATOTOBJeHHBI NPHTOUHBIE BO3AYX, HAa KOTOpHH
BO3Jaraercs (GYHKLUHS PEryJaHpYIONIerc BO3HeHCTBHS Ha TellJIOBJaXK-
HOCTHOE COCTOSIHHe NOMellleHHSl. DTO COCTOSIHHE MOJBepraercs H3Me-
HEONMMCH BO3MYHIAIONIHM BO3REHCTBUAM. H3MeHseTcs Takxe TeM-
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Puc. 1.3. HpHAoHnHANbLHAsA €XeMa cHETeMbl KOHAHUHOHRHPOBAHHA BO3AyXa

I — B0o3lyx03a60pHOe YCTPOACTRBO, 2 — PEUUPKYJASUUOHHBIA BO3AYXOBOA; & — YCTAHOBKA KOHIH-

UHOHUPOBaHIA BO3AYXa, 4 -— NPHTOYHBIA BEHTHAATODP, 5 — NOBOLYHK; 6 — CHCTEMa pacnpepeie-

Hus BO3AyXa, 7 — noMelleHue, & -—cuCreMa yAaNeHunss Bo3AYyXd, 9 — BLITSKHOH BeHTHISNTOD;
{0 — kaHaJa Iasi BBIGpoca BO3LyXa

nepaTrypa M BJAXKHOCTh HApPYXKHOTO BO3AyXa, MNO3TOMY BO3LYXY,
Ipexjie 4eM NOJaTh €r0 B NOMenleHHe, HeoOXOAMMO ONpHAATh OIpe-
JeJIeHHOe COCTOsIHHE (3amannble KOHAMINK) . Ero Heo6X0LHMO OYHCTHTD,
OX/J1aJHTh U OCYUIHTb J€TOM, HArperb H YBJAXKHHTb 3HMOH. Temio-
BJIAJKHOCTHAst 06paboTKa BO3AYXa SIBJISIETCH OCHOBHBIM MPOLECCOM.

Hapyxubii Bo3ayx 3a6upaloT yepe3 BO3LYX03aGOPHBEE YCTPOHCTBA
(puc. 1.3). B xoupuuuoHepe oH ouHniaeTcst B GUALTPAX, CMENIHBARTCS,
€CJIH 3TO 1e1eCo00pasHo, ¢ PeUUPKYJISUHOHHBIM BO3AYXOM, NPOXOLHT
PEryanpyeMylo TemJOBJaXKHOCTHYIO o6pabOTKy B CHNelHaJbHBEIX YCT-
poiicreax. Ilo nyTn on MOXKeT NPOXOLHUTh LONOJHHTEAbHYIO 06pabOTKY
B JOBOAYMKaX. Bospyx nocrymaer B nomenieHHe uepes BO3AyXopac-
npee/uTeJbHbE YCTPOHCTBA, 00ecnieunBaoniue ero TpebyeMyo mnof-
BHXHOCTh B 06cayxuBaeMoll uian pabouell sone nomemennsi, I1purou-
HbIl KOHJIMUHOHHPOBAHHBIH BO3AYX BHINOJHSIET B HOMELIEHHH CBOH
peryanpymomie QYHKIHH H 3amemaer orpaboTanublii Bo3ayX. Bosayx
Yepe3 BBITSKHBIE YCTPOHCTBA MOKET YAAJATHCS H3 MOMELIeHHST BHI-
TS2KHBIM  BEHTHJIATODOM HApyXy, a YacTHUHO HAUpaBJASTBCH Ha
PEUMPKYJIALUHIO B KOHAHLHOHep. Bosmymaimomue BO3geHCTBHs H3Me-
HAIOTCS B TeUEHHE rojga, Ce30Ha, CyToK, INO3TOMY Ha BCeX JTanax
HU3MEHSIIOTCsl YCJIOBHSI 00pabOTKH BO3AyXa M COOTBETCTBEHHO MeHSeTCs
pexnM paboTe, perynnpoBanus M yupasaenus CKB.

OcnoBubiMH  sjementamMu  cxembi CKB  (puc. [.4) sapasorcs
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Puc, 1.4 CrpykrypHas cxema CHCTeMbl KOHAHUHOHHPDOBAHHA BO3JAyXa

B3Y — posavxozabopHoe ycTpoucTBO, [T — nmomemenne, CAP — cucTema aBTOMaTHYECKOIO pery-

auposanus, CAY — cuctreMa asTOMarmieckoro yupapieunus, CBC — cucTrema BOAOCHaOXeHHST H

LpeHaxa, CPB — cucTema pacnpeleseHuss Bo3fyxa, CPyB — cuCTemMa peUHpKYIsiUuH Bo3xyXa,

CTC — cHcTeMa TemnmocHaGxeHusi, CYB — cucTeMa yHajeHHs Bo3ayXa, C¥3 — cucteMa YTHIH-

3aunu smepriu  CXC — cuctema XojdomocHa6xenusi, CIC — cucreMa sHeprocHabuenus YKB —
YCTAHOBKA KOUJMILHOHHPOBAWHS BO3IYXa

BO3Ayx03a00pHOe yCTPOKCTBO, YCTAHOBKA KOHAMUHOHMPOBAHHS BO3-
myXa, CUCTEMa NOJAu¥ ¥ pachpefesiedds BO3fAyXa B TNOMeLIeHHH
N CcHCTeMa YhaJeHus ¥ pelHpKyasnuu Bosayxa. OGcayXKusawoouine
H [IONOJHHTeJbHBE CHCTEMBI H YCTPOHACTBA — 3TO  CHCTEMBl TeILTO-
cnabxenns, xoJsopocuabiKenusi, BogocHaOXKeHHus  (BOJONOArOTOBKH
M JpeHarxa), asjekrpocuabmxenus. OTJHUHTENBHON  OCOGEHHOCTHIO
CKB sBJasgercs To, UTO OHA WMeeT ABTOMAaTH3HPOBAHHYIO CHCTEMY,
obecleuuBaoIIy0 peXHM ee paboTel ¥ peryamposanne B cospe-
mMeHnnx ycaosusax CKB, Kak npaBuio, BK/IOYaeT CUCTEMY  YTH/IH-
3a1MH TeIIa, X004, UCIQJIB30BAHHA HETpaJUUUOHHBIX HCTOYHHKOB
sHeprud. Best 374 ¢/10KHAa8 COBOKYIHOCTh YCTPOMCTB i NOALEPIKaHUSA
pexxkrma paboOTH ¢ 3a/aHHO 00eCcleueHHOCTHIO NPH MUHHMaJbHOM pac-
XOZOBaHUE 3HEPTUM JOJXKHA HMeTh CHCTeMY aBTOMaTH3HPOBAaHHOrO
ynpassenus [Hajgee OyAyT noapoOGHO pacCcMOTpeHBl OTAeJbHBIE CH-
CTeMBl M UX ycTpoiicTBo. Cucrema 3abopa, pacnpejpeJsenust ¥ ynaje-
HHsl BO3AyXa ONHCaHbl B Kypce «Bewrmnsiums» u ux cneunduxa
s CKB He sBisiercs cyulecTBeHHOI.

§ 8. Knaccudumkaumsi cucreM KOHAMUHOHHPOBAHHUS BO3AyXa

M3 paccMOTpennsi NPHHIMINAJBHOA M CTpYKTypHOIT cxempl CKB
cieflyeT, UYTO BeCh KOMIJIEKC ee TeXHHUECKHX YCTPOHCTB  MOMKHO
NpelcTaBUTh B BHAE ABYX B3aHMOCBA3aHHBIX KOHTYpoB (puc 1.5)

Faasubiii koHTyp I, B KOTOpOM 0OOpaGaTeiBaeTcst I NepeMellaer-
€51 KOHAMIHOHHpPYeMBIH BO3JyX, COCTOUT M3 TpeX OCHOBHHIX 3Jevel-
TOB YCTAHOBKH KOHIMIHOHHPOBAaHHS (TeNJOBJaXKHOCTHOH 006pabol-
K1) BO3MyXa; CHCTEMBbl BO3AYXOBOJOB M YCTpolicis nasi  3abopa,
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pacnpefeseHusi, YyAajeHUs H DEUHPKY/ISAIUH BO3AyXa; MNOMeIeHHS,
Kak 0oO0bekra peryJdpoBaHus.

Honoanureapusrit koutyp Il (cucrema Ttenso- u  xosaopocHabxke-
HHsI) B CBOIO Quepelfpb COCTOHT TakKkKe H3 TPEX OCHOBHBIX 3JIEMEHTOB
TOH JKe YyCTaHOBKY TeIJIOBJIAaXKHOCTHOH 06pabGoTKH; pacnpeesnTedn-
HOH CHCTeMBbl TEmJo- U X0J0A0CHaGXKeHHs; HCTOUHMKOB Tema H
xojofa (Tensio0OMeHHUKH, XOJOJH/IbHAsT YCTAaHOBKA).

VeTanoBKa TensoBJAaXKHOCTHOH — 0O6pabOTKH BO3gyxa  sIBJsieTCH
OJHOBPEMEHHO 3J1eMeHTOM H IJIaBHOIO H AONOQJHHTENLHOTO KOHTYpPOB.

PaccMorpum kiaccuduxkanuio CKB npexpe scero no npusnakam
0coBeHHOCTE!l M B3aMMOCBSI3H OCHOBHBIX 3JEMEHTOB TJAaBHOIO H HO-
MOJIHUTENIBHOTO  KOHTYpoB (puc. 1.6).

IMo paCHO.HO}KEHH}O OCHOBHDBI X 3JeMeHTOB B INIaBHOM
kourype / CKB nopmpaszpensiores Ha UEHTPAAbHbLE 1L MECTHbLE.
B mentpasibHBIX cucteMax BO3xyX o6pabaThiBaercss B UEHTPaJbHOM
KOHAWUHOHEPE U paclupefessieTcss 0 OTAeNbHBIM NOMENeHHAM 3HaHHs.
MecTHBIE KOHMIIHOHEDPH BKIKOUAIOT BCe TPH OCHOBHEIX 3/1€MEHTA U pac-
[0J1araloTcst B OT/E/JbHBIX NOMEN(eHUAX, KOTODble QHH OGCJYKHBAIOT.

ITo pacnoioXeHHNIO OCHOBHHX 3JeMeHTOB B JONIOI-
nutesnbnoM Koutype [/ CKB pasgensitor Ha a8TOHOMHblE 4 HeasTO-
nHomuvie. B aBrTonoMubix CKB gakabll KOHAUIWOHEP HMeeT CBOIO
CHCTEMY TeIo- ¥ XoJogocHabxKeuusi. Heapronomuwie CKB uwmenor
IleHTpaJIU30BaHHLle TeHepaTOphl Temjld H X0J0jaa, oT KOTOPHIX Telio-
¥ XOQJIOAOHOCHUTE/b PASBETBJCHHOH CeThIO MNOJABOIMTCH K OTHENbHLIM
KOHJAUIHOHEpaM.

Ientpanbusie CKB, nosyunsBmue B Hamefl crpane nambosbliee
paCHpOCTpaHGHHQ, HMEIT HEaBTOHOMHbIE KOH}II/IHHOHepr, cHabxae-
MEe TtemioM n xognoxoM. Mecrupie CKB wumetor ob6piuno  aBTOHOM-
Hbi€ KOHAMIIHOHEeDEl, KOTOpHE cHabXKaloTCAd H2BHe TOJBKO 3JEKTPO-
sueprued. llentpasnburie ognosonanbupie CKB obcayxuBalor ofHO
KpynHoe moMelleHde (HAlpHMep, 3pHTeJbHHH 3a4, uex m T. 1)
WJIH HECKOJILKO HeGOJBIINX, HO XaDaKTePU3YeMBIX OJH3KHMH TeIJIo-
BJI2>KHOCTHBIMHU YCJIOBUSMH.

B kpynHEX NpOMBHIIEHHBIX H OGIIECTBEHHBIX 3JaHHAX [pHMe-
uatorest yenrparsro-necthoie CKB. Ilepeuunasi ofpabotka Hapyx-
HOro BO3JAYyXa B 3THX CHCTeMaX II€HTpa/Jn30BaHa, a OKOHYaTe/bHas
ero JAOBOJKa [Jd [oJiyuenuga Tp66YEMbIX HapaMETpOB HpHTO'—IHOFO
BO3/lyXa OCYMIECTBJIAGTCS B MECTHBHIX HEaBTOHOMHBIX KOHAHUUOHEpAX-
JNOBOJUHKAX, DAaCHONOKEHHHX B OTAeJbHBX 30HAX HJH IOMEIIeHHSX
3fannusa. B oriHunMe OT OAHO30HAJbHBIX IeHTpasbHbiXx Takne CKB
HasbLBalOT  TaKKe  UEHTpaldbHBIMH  MHorosouasabubimp  CKB

Becbma cymecrBennbiM gst kaaccupurkauuun CKB  siBasercs
NOCTpOeHHe H pexkuM palboTH cHCTeMbl BO3RAYXOBOJOB  OCHOBHOIO
KOHTYpA.

[To ncnonvbsoBanuow HapyxHoro Boszayxa CKB
NCNATCS Ha NPAMOTO4HbIE, THE HCHOIbL3YeTCst JIIsi KOHAUIHOHUPOBA-
HHsI TONLKO HapyXHHI BO3AYX, H Ha peyuUpKyarsiyuonfsie (IpUTOU-
HO-peHUPKYISHOHHBIE — C YACTHUHOH OAHOH MW ABYMSl DEUHPKY-
JSNUsIMM BHYTDEHHero BO3AyXa H C MNOJAHOH peuupkyasumel, rjae
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AJsi CHEHHadbHBIX TOMELIeHME ¥ PeXHMOB HCHOJB3YeTest A
KOWAHMIHOHAPOBAHUS TOMBKO BO3JAYX TNOMELICHHS).

Tlo naBaenwio, passusaeMomy sentmaaTopamu, CKB ycioBHO
fMoApasjensioTcs  Ha cucTemel wuzkozo  (no 1 xlla), cpednezo
(1—3 &Ila) u sbicokoeo pasienns (cspiue 3 kIla).

Mo uncay BO3AYXOBOAOB AAA MOAAUM KOHIYUHOHHPOBaH-
Horo sosayxa k nomenrenusim CKB  jenatcs Ha 0OHOKGHAAbHOLL W

O8yxKaHaAbHbLE.

[To cxopocTu BO3AYyXa B NPHTOYHBEIX BO3AYXOBOZAX: Ha
HuskockopocTuole (10 8 wm/c) m  gvicOKockopocTHoie  (Bonee
8 wm/c) CKB.

PaccMoTpuM  CyLIECTBEHHble NPHU3HAKKM [0 OCHOBHBIM 32JE€MEHTaMm
JOTOJNHUTENBHOIO KOHTYpa st xaaccubukanuu CKB.

Jasi uentpaapno-mecteix CKB  manbonee cyueCTBEHHBIM IIOKa-
3aTejIeM ABJSIETCA UHCJAO TPYD NOABOLUMEBIX K AOBOJYHKAM OT HCTOY-
HHUKOB TelJI0XO0J0J0CHA0KeHHs, B 3aBHCHMOCTH OT HX 4HCla CHCTe-
MBl TEIIO- H XOJOROCHAOMKEHHS NMOAPa3iendioTcss Ha JBYX-, TpeX- U
geThpexTpyOHbeE,

Mo cnocoby xodopocHabxeHUA BO3IAYXOOXIa-
AWUTedst KOHAuMOHepa oT ucrounnka xonofa CKB mnonpaspeasior-
CA Ha CHCTEMBl C HENnoCcpedCT8eHHbLM Uchaperuem XaAsjaleHTa »n ¢
NPOMECHYTOUHBIM ¥YOAOJOHOCUTEAEM.

HesaBucuMo or cXeMbl U ycTpoiicTBa oTAeAbHBIX 3jeMeHtoB CKB
NoApasfes AlOT TakXe€ N0 HX OCHOBHOMY Ha3HaUYeHHI,
CBSI3AHHOMY C CO3/laHHEM B INOMEIIEHHSIX HEOOXOMMMEIX KIHMAaTHYeC-
KHUX YCJOBHH, Ha KOMPOPTHOLE, TEXHOAOSUHECKUE U KOMPOPTHO-TEXHO-
Aozuveckue

Jast nopmepXauus B NOMeNIEHHSIX XKHJBIX, OOIIECTBEHHBIX W IPO-
MBIIVIEHHBIX 34 aHufi HeOOXOAUMBIX CaHHTAPHO-THTHEHHYECKHX Y CAOBH
AJist HAaXOASILMXCA B HUX JIOZeH [PHUMEHAIOT CHCTEMB KOM(OPTHOro
KOH/IMILHOHUPOBAHNA BO3AYX4,

Ecnu nasmauenme cucreMpl COCTOMT TONBKO B OGECNEUEHHH Tpe-
OyeMBbIX YCJOBHH NPOTEKAHHs NPOUSBOACTBEHHBIX MPOIECCOB, TO OHA
Ha3LBaeTCAd CHCTEMOH TEXHGJOTHUECKOTO KOHJLHI H-
OHHDpOBaHHUs CHCTEMB TEXHOJOIHUECKOTO KOHAMUHOHHPOBAHHUS, B
CBOKO ouepeflb, AONOJHHMTEABHO NOAPA3LENAAIOT MO BHULAM TEXHO-
AOTHMUYELCKHUX NPOWECCOB, KOTOPbE OHM OOCAYKHBAKT (HAINpH-
Mep, CKB nasi perysiupoBauusi CKOPOCTM XHMHMUECKOH DeaKUHH, CKO-
pOCTH  KDHUCTANNM3AIMH, CO3NAHUSA YCAOBHA XpaHeHusi IPOAYKIHH
4 T. 1.). Oco6o ClIefyeT BBUAENHTD CHCTEMBI APCUYUIUOHHOZO KOHOULLO-
HUPOBQHUA BO3AYXA LJsi TOMENIeHH ) TOYHOH XOBOAKH ONTHKH. HHCTPY-
MEHTOB U T. A.

Ilpu xoMopTHOTEXHOIOrHUECKOM KOHAHIHOHHPOBAHHHU napamer-
Pl BOSAYWIHOM CPEABl, ONTHMAJbHBIE /IS TEXHOJOTWYECKOro NpOIec-
ca, COBMANAIOT UM HE3HAYHUTENbHO OTJIHYAIOTCH OT KOM(OPTHBIX AJA
yenoseka. Ilpu mecosmamennn stux TpeGobauuii npUMeHAIT KoMGu-
nuposannble CKB — 10KkaabHble Texnoaozuveckue pJis 30HH IPOTE-
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KaHHs TeXHOJOTHUECKOro Mpouecca M KOoMGpopTHole L O6CAyKHBa-
eMoil, paboyeli 30HLI I[OMeIleHHs. !

ITo cesoBHOCTH oBecneueduss YCAOBHN B nOMeleHHH
CKB moryr ObITb  £pYea0200UdHbIMU W Ce30HH6IMU (1t PaBOTHI
TOJIBKO JIETOM HMAY¥ 3uMOI)

CKB nonpasgensioTest Takke no ofecmneyeHunocTu pac-
YeTHBX BHYTpeununx ycaoBuil. CKB, ofecneunBamoniue crporoe
nojjepXkande 3aLaHHBIX ONTHMAJbHBIX YCJIOBHH B TeyeHHe BCero rO-
L4, OOBIUHO OTHOCSIT K CHCTeMAaM HOAHOL obecneweHHoCTH. Bean me
370 TpefOoBanHe He BBHINOJHACTCS HJH BBIIOJHAETCA B Npefenax AO-
NYCTHMBIX YCJIOBHA B OTHOLIEHHH OJHOIO LapaMeTpa, HaNpHMep TeM-
nepaTyphl, WK B TeYeHHe Ce30HA, HJIH APYrOro OrPaHHUYEHHOIO OTpes-
ka Bpemeny, To CKB oTHocaT K cHCTemam #enoanoi (OonycTumoi)
obecnewennocTu

Faaga 1l. CBOMCTBA BJAXHOIO BO3AYXA
W NMPOILECCBHI UBMEHEHHUS EFrO COCTOSIHUS

§ 9. CpoiicTBa BJAAXKHOIO BO3AyXa

BHITOBHE M TEXHOJOTHUECKHe [NPOUECCH, NPOHCXOAANINE B NOME-
HIEHHUAR, CONPOBOXKAAIOTCS BHAedeHueM BpegHocredl B BeHTHIAIMOH-
HOH TeXHHKE BpeJHOCTsIMH CcoOHMpaTe bHO HA3bIBAGTCH HM3OBITOUHOE
DOCTYNJ/IeHHe B NOMelleHye TemJa, BJaru, ra3oB M NapoB, a TaKxke
IBUIH, HOCHTEJIEM KOTOPBHIX SBJSeTCH BO3JAyX (KPOMe JY4YHCTOrO
Temwna). llpM KOHAMUMOHUPOBAHHMHM U3 IOMEIIeHUs HU3BJEKAeTCH
3arpsgsHeHHbll BO3AYX M nonxaetcss 4HCThil. Takum ofpasom, BO3gyx
ABJASETCH OCHOBHOH paboueill CpeROH INPOIECCOB BEHTHJASANHH U KOH-
AULHOHMPOBAHHS BO3AVX4A.

CgoficTBa BO3AyXa ONPENe/sIOTCH €ro ra3oBbIM COCTABOM, TEILIO-
BJA/KHOCTHBIM COCTOSIHMEM M COJepXKaHHeM BpPeAHBIX ra30B, Napos,
nein - OKpyxaomuii Hac  aTMoChepHBIH BO3AYX ABJAETCS CMeChIO
razos Cmech CyXOro BO3/yxa C BOAAHBIM [apoM (BO3AYIIHO-TapoBas
CMeChb) Ha3bIBAETCs BJAXKHHIM B0O3gyxoM. CocTaB CyXofl yacTH aTMO-
cepuoro sosnyxa npencrasjer B Tabu. I1.1. B gomosuenne K cBeje-
HUsIM, BaHHBIM B Kypce «BeHTHJIAuUHA», 35eCh B OCHOBHOM OCTAHOBHM-

Tab6auma Ill CocraB cyxoit yactu aTMocdepHoro BO3ZYXa

Conepskanue %
KoMTuoHeHT /
no macce l no ubbemy

Asor 75,55 78,13
Kucaopos 23,1 20,9
Apron, neon ¥ ApYyrue HHEPT

HBIE Tashbl 1,3 0,94
Yraekucaora 0,05 0,03

Mpumeuvanne B nozgyxe TanXe colepKUTCH BeCbMa He3zHauYlTeNAbHOE RUJINHUECTBO BOAO
poAa o030Ha H HEKOTOPBbIX JAPYTUX Ta3oB

— 30 —

OnexrpoHHad Gnbnnorexa http://tgv khstu.ru/



Csl HA TEIJIOBJAXKHOCTHRIX CBOHCTBAX BO3JAYXa Kak pabodell cpennl

nponecca  KOHAHIHOHUPOBAHUS.

K BiamuOMYy BO3AYXY C AOCTATOUHOH CTENEHBI0 TOYHOCTH INIpHMe-
HUMBl 3aKOHBI CMeCH uZeatbHBX ra3os. KaXapiil ras, B TOM 4HCJIE H
BOMSIHOH I1ap, 3aHuMaeT TOT e oObeMm .V, 4TO U BCs  CMech, UMeeT
TemNepatypy cmecH T, HO HAXOAUTCsi NOJA CBOUM NapnuajbHHIM [dB-
JIEHUEM pi.

Corsacuo 3akony JlaapTona, cyMMa [apnuajbHBIX [aBJeHuid
rasoB paBHa NOJHOMY GapoMETPHUYECKOMY JaBJIEHHIO CMEeCH:

Pg = Z p;, (IL.1)
rae p, — HapuuajpHoe AasJenue (-ro rasa, Ila
[Tapuuanpuoe naBleHHe OTAEJBHOIO rasa ONpEAEIAIOT MO ypas-
nenuto Knanefipona
M; RT v
p; = ——— = —— RT, (11 2)
Vv Wi 14
rae M, -—wmacca i-ro rasa, kr; R==8314 kIlx/(kMoub-K) — ynenbHas rasosad
nocrosiunad; V — obheM rasa, M%, ph, — MOJIEKYJASpHAs Macca {-r0 rasa, Kr/MoJb;
Vv, — KOJIHYECTBO MOJIeH i-TO rasa, BXoJsillero B CoCTaB CMeCH
Tlpu pacverax KOHAMIHOHUPOBAHHS BJIAXKHBIH BO3AYX yA0OHO
paccMatpuBaTh Kak OUHADHYIO CMeCh (/BYX rasos), COCTOSILYIO U3
BOASIHOrO mnapa (rasa ¢ MOJEKYJIsiDHBIM BeCOM up=18) u cyxoro
B0O31y¥a (VCJOBHOTO ORHOPOJAHOTO rasa C MOJIEKYJAPHBIM BecoM
e s =29). Dapomerpuueckoe namJjeHue Ps B 3TOM cayyae paBHO CyM-
Me MapuuagbHBIX AaBJAEHUH CYXOro BO3JAYXd pPep M BOAAHOIO Mapa pn:

Ps:pcB+pH. (11 3)

Bapomerpuueckoe aB/leHHe Haj YPOBHEM MOpPSi B  cpelHeM CO-
craBasgetr 101,3 nlla. C uaMenenueM BBICOTBI HAJ YpOBHeM MOPH pac-
yeTHoe OapoMETpHUECkOe [AaBJEHHe H3MEeHSeTCs W MoXKeT ObiTh Of-
pelle/leHO Ha OCHOBAHHM KJIUMATQJIOTMYECKUX MAHHBIX. Tekyllue 3Ha-
uennst 0ApOMeTPHYECKOro MAABJEHHS MOIYT UMeTh CHCTeMaTudeCKHe
KoJsebauusi B mnpefenax npubausureapno =59%.

YpaBHeHue COCTOSHUSI BJIAXKHOrO BO3AYXa YAOGHO 3aMKCATh NOJb-
3YACh MJIQTHOCTBIO s, Kr/M3:

0, = M;JV (I1.4)
¥ y/IeJbHOH ra30BOd NMOCTOSIHHOH R; cyXOro Bo3fyXa W BOASIHOIO mapa

Has cyxoro Bosfyxa npH atmocgepuom aasienud (1 ¢usuueckas
armocepa ==101,325 xIla), naoTHocTh pew, KU/M3, To dopmysam
(11.2) n (I1.4)

De s Mo p 101 32529 353
Pe p = RT T 831410°T T

HpI/IOCTaHILapTHbIX yeaouax (aasgenue 101,325 klla u temmnepa-
Typa 20°C) muoTHocTs pS™@A pasua 1,2 kr/m3. Ilpu apyrux nasie-
HUsIX pe», 11a, u Temneparypax, K, nioruocts cyxoro Bosnyxa

(11.6)
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293 p p
P ® 1,2 — o753 ~ 0,35 1072 % (11.7)

Honst Bnard B Bo3jyXe OOGBIUHO HEBEJHKa H IJIOTHOCTH BJIAXKHOTO
BO3/lyXa MaJjo OTJIHYaeTcs OT IJIOTHOCTH CyXOro BO3AyXa.
IlnorrOCTE BMaxkHOro BO3Ayxa onpeaensercd mo Gopmyde

ps ~ 353/T — 0,97 1073 py/T. (11.8)

W3 dopmyns (I1.8) ciedyer Ba)kKHBEI BBIBOA O TOM, YTO MJOT-
HOCTH BAAXKHOFO BO3AyXa MEHbIIE NJOTHOCTH CYXOroO
B03ayxa. [Ipn oGBIYHEIX yCI0OBHAX B MOMELIEHHH A0JsI BTOPOrO YJe-
Ha B opmyae (11.8), onpenensioulero pasHuly p BJAAXKHOIO H CyXOro
BO31yXa, [IPH IIPOYHX PABHBEIX yCJOBHSIX COCTABHT BCEro JIHIIb OKOJO
0,759% BeNHUYHHEL p¢ 5, © B HHXKEHEPHBIX PacyeTax 0OBIUHO CUHTAIOT

szpC.B' (119)

[Ipu 06paboTke M H3MEHEHHH CBOUCTB BJAXKHOrO BO3/AyXa B IpO-
Lecce KOHAMUHOHUPOBAHHUS KOJHYECTBO €ro CyXOH YacTH OCTaeTCsl He-
H3MEHHHM, [03TOMy NPHHSTO NPH PAaCCMOTpPEHHH Telm:
JOBJNAaXHOCTHOTO COCTOSIHHSA BO3JAyXa BCe ero MNOKa-
34TeJH OTHOCHTH K | KT CyXOH YacTH BJAAXHOTO BO3AV-
xa.

BaaXHOCTH BO31yxa XapakKTepPH3YeTCsi KOJHUECTBOM COJLEpIKALLero-
Cs B HeM BOJSsIHOTO mapa, KonndecTBO BOAAHOrO mapa, KT, IpHXoasiiee-
¢ Ha 1 Kr cyXOH yacTH BJIaXKHOIO BO3AYXd, Ha3bIBAIOT 84a20C00epxa-
HHeM Bo3ayxa d’, KI/Kr:

Pn R. 4 P Pn
4 = = =0,628 ——— . (11 10)
Pe & Ry pe s Ps—pn

UucsenHble 3HayeHHs1 d’ OOBIYHO SBJASIOTCS MajoHd Apobbio, MmO3-
TOMY B pacueTax yao0Hee MOJAb30BATbCS BJaarocoaepzxkanueM d (B T
BJarM Ha | Kr cyxoH 4acTH BJIaXKHOTO BO3AyXa), ajs KoToporo ¢op-
myaa (I11.10) npuoGperaer BHA:

d=1000d’ = 623 py/(Pg — pu) .- (I 11)

BaaroconepxkaHue BO3AyxXa MOMKeT GBITb pasJIHUHbIM, OJHAKO €ro
MakcUMaJibHasl BeJIMUNHA [PH 3aJaHHOM TeMrnepaType cTPOTro Onpeede-
Ha HACBHILEHHBIM COCTOSIHMEM BOJASIHEIX MapoB. B CBfI3H ¢ 3THM JJsi
XapaKTePHCTHKH CTelleHd YBJaXXHEHHOCTH BO3AyXa yJA00HO MOJIb30Ba-
ThCSl TOKA3aTeJleM OTHOCUTEAbHOLI 8AQMCHOCTI 8030Yyxa ¢, KOTODHIl
MOKa3bBaeT CTelleHb HACHIINEHHOCTH BO3AyXa BOASIHBIM mapoM B 9
HJH B J0J19X €JIMHHIB MOJHOIO HACBIIEHHs NPH OJMHAKOBBIX TeMIle-
patype U JaBJIeHHH.

[Tpu orHocHTenbHO# BiaxuoctH 1009 BO3AYX NOJHOCTBIO HACH-
IIeH BOASIHBIMH IapaMH ¥ ero Ha3wBalT HAcHUEHHBM. [lpu ¢<<
<C100% BoAsiHBIE Mapbl HAXOJAATCH B IEePErpPeTOM COCTOSIHHH H BJaK-
HEIA BO3AYX HA3BIBAIOT HEHACHLIUEHHbiM. BellHUHHA ¢ paBHA OTHOINe-
HHIO NTapUNa/bHOTO AABJEHHs BOJASIHOTO Mapa py BO BJ2XHOM BO3-
AyXe JAHHOTO COCTOSIHMSI K NMapLUHAJbHOMY [AaBJEHHIO HACHIIIEHHOTO
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BOISHOTO [APa Py B HACHILIEHHOM BJIAXKHOM BO31yXe IpH TOH ke
TemIepaType:

¢ == "— 100, (11.12)
pﬂ.H

JlaBjeHHe HACHLIIEHHOIO BOJAHOTO napa 3aBHCHT TOJBKO OT
Temneparypsl. ET0 3HaueHHe ONpeAe/sioT 3KCIEPHMEHTAJbHBHIM NyTeM
U NPHUBOAAT B CHENHUAJbHBIX rabaunax [28]. Kpome Ttoro, umeercs
psig (pOpMyJl, ANNpPOKCHMHPYIOIIMX 3aBHCHMOCTD Pnw OT f. Hanpuwmep,
AJ1si OBJACTH NOJIOXKHTE/bHLIX TeMIlepaTyp IPH OINpEeNeHdH pgy OT
t, °C, MOXKHO INPHOJH3HTEJBHO CUHTATH:

Py o = 4794 (11,52 4 1,62£)% (11.13)

o ’

[Mosb3ysich MOHSITHEM OTHOCHTEJNLHOH BJIAXKHOCTH BO3AyXa ¢,

Bjlarocojep:Kanne Bosnyxa [cM. dopmyay (I1.11)] moxer Guith ompe-
HdeseHO QopMyJion

d=623 @' py o/ (P — @ Ppy.u)e (11.14)

YeJbHble TENJOEMKOCTH! CyXOTO BO3JAyXa Ccr M BOASHOTO mapa
Cn B OGBLIYHOM JIJISI BEHTHJISIMOHHOTO IIpollecca AHala30OHe TeMIIeparyp
MOXKHO CUHTATh NMOCTOSIHHBIMH H PaBHBIMH Cos= 1,005 xJIx /(kr-°C),
cn=1,8 ]I/ (kr-°C).

Yaensuyno sHrasbnuio cyxoro Boaayxal e npv f=0°C npunuma-
10T paBHOH HyJ/IO. [IpH NpOH3BOJLHOM 3HAYEHHH TeMIEPaTyphl

Ton=cpt (11.15)

B
Tennora napooGpasoBanus nas Boasl npu t==0°C paBHa r=
=2500 kJ[K/KT, MOTOMY 3HTAJbIHsA napa Ip BO BJAKHOM BO3JyXe
IpH 3TOH TeMuleparype paBHa r. Ilpm npoOM3BOJILHOH Temmeparype

Iy = 25600 4+ 1,8 ¢. (11.16)
DHTaJAbIHS BJAXKHOTO Bo3/yXa / CKJAAALIBAETCS M3 SHTAJBIHH CY-
XOH ero YacTH W SHTAJBLIHH BOJAHLIX NAPOB. DHTAJBIHSA BJAXKHOTO

BO31yXa, OTHeCeHHas K 1 KT CyXOH 4yacTH BJIAXKHOIO BO3JyXa, IIpH
NPOH3BOJMLHON TeMmIepaType ! H BJaroCOAepKaHHH d

C.B

I =1,005¢ + (2500 4+ 1,8¢) d/1000. (11.17)
Ecsin BBeCTH XapakTepHCTHKY TENIOEMKOCTH BJAXKHOTO BO3AyXa
¢y = 1,005 4 1,84/1000, (11.18)
TOT/1a
I = ¢yt 4 rd/1000. (I11.19)

B pe3ysibTaTe KOHBeKTHBHOTO TelsI0o0OMEHa BO3AYXy Nepenaercs
A6HOe TenA0, TeMnepatypad BO3/AyXa IOBHILAETCH M COOTBETCTBEHHO
H3MeHsieTcst ero autaqaenud. Ilpu moctynsenun BomstHoro mapa  (IpH
Iojaue mapa OT BHeIIHHX MCTOUHHKOB) B BO3AyX Ilepepaercsi T€NnAO0Ta
napoobpasosanus W 3HTAJbLIMS BO3JyXa BO3pacTaeT. B gaHHOM cay-

1 Jlanee IJsi COKpallleHHsl YIEJbHYIO TemnoeMkocTh, XJxk/(xr-°C), n yAaeJbHYIO
SHTAJBIHIO, KJIXK/Kr, 6y/eM HA3HIBATb COOTBETCTBEHHO TEMJIOEMKOCTbIO H JHTAJbIHE.
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yae 3TO NPOHMCXOJMT BCJEACTBHE H3MeHeHHsl SHTAJbNHH BOASHOrO Ia-
pa, Macca KOTOpOro yBeslHuHBaerTcs. TeMuepaTypa e Bo3ayXxa OCTa-
eTcsd HeHM3MEHHOH.

KpoMe XapaKTeDHCTHK TeIJIOBJAXKHOCTHOIO COCTOSIHHS CBOHCTBA
BO3/lyXa, KaK OblJI0 CKA3aHO BbIlle, ONPe/ie/sdI0TCs COnepKAHNEM B HEM
BpeJHBIX Ta30B H napoB. KOJHueCTBO 3THX BpeAHOCTEH B JHTpax
06b1uHO OTHOCAT K 1 M3 Bozgyxa. CosepikaHHe IBLIM B BO3JyXe OOBIY-
HO H3MepsloT B Mr/M3 MM B T/KT.

Ilpn pacuere COBpeMeHHbIX CHCTEM KOHAMLUMOHHPOBAHHS IIpeiCTaB-
JIeT HHTepecC COAepKaHHe B BO3JAyXe IOJOXKHTENLHO H OTPHILATEJ]bHD
3apsKeHHBX HOHOB (cM. § 23). Mmeer 3nauenune TakKe HajHMuMe Iax-
HYIHX NpHMecel, CTeNeHb O30HHPOBaHHS Bosayxa M np. Ocsellenue
3THX BOIIPOCOB JdeTcsl B CIleNHaJ/JbHOH JHTEpaType.

§ 10. [/ —d-amarpamMma BJIaXKHOTO BO3AYyXa

Ha ocmoBe cHcTeMpl  ypaBHeHuf,  BKJOuawomiefl 3aBHCHMOC-
tn (11.11), (11.12), (I1.17), a Takke (YHKIHOHAJILHYIO CBS3b
puu=f(f), JI. K. Pam3unsim B 1918 r. Obl1a cocraBieHa Tak Ha3bl-
Baemas [——d-puarpammal’, IIHPOKO HCIOJb3yeMasi B pacueTax BeHTH-
JSALMH, KOHIMIHOHUPOBAHUSA BO3AyXa, CyWIKe H  JpPyTuX IIpolleccax,
CBSI3AHHKIX ¢ H3MeHeHHeM COCTOSIHHs ~BJIA)KHOrO Bo3jpyxa. B
[ —d-punarpamme (puc, I1.1) rpaduuecks cBsi3aHE BCe I1apaMeTphl,
OnNpe/leqIIONIHe TEIVIOBIAXKHOCTHOE COCTOSIHHE BO3AYXa, 910 [, d, t, ¢,
Py. [ —d-gmarpaMmMa nocTpoena B KOCOYTOJNbHOH cHCTeMe KOOpAHHAT.
Takas cucTema mo3BoJsieT pacUIMPHTH Ha AMarpamme o6JacTs HeHa-
CHIIEHHOro BJAXKHOTO BO3AyXd, UTO AeJaeT ee yAOOHOA aast rpadu-
ueckHX noctpoenni. Ilo ocH opaHHAT OTNOXKEHH 3HAUEHHST SHTAJb-
nu#t I, x1K/KT cyX. BO3[., Mo ocH abuuce, HANpPaBJIeHHOH NOL YIJIOM
135° ¥ ocu [, — 3Hauenus Bjaarocomepxkaumil d, r/kr cyx. Bosxa. Iloge
IHarpaMMsul pa3bUToO JIMHMAMH  IIOCTOSIHHBIX 9HTAJABNHMN [=const u
BaarocofepxkaHuit d=const. Ha guarpammy naneceHn Takxe JHHHH
NOCTOSIHHLIX TeMIlepaTyp f=const.

Ecnn xako#t-mu6o touke I (puc. II2), mexamed Ha H30TepMe
fy==const, cooTBeTCTByeT suTambnus [, rpadudeckn Ha [ —d-xu-
arpaMMe 3Ta 3HTAJLINSA paBHA CyMMe TpeX OTpe3koB. Pasmeph OT-
PesKoB onpejensioresa no ypasHenuwo (I11.17), xoropoe MOKHO 3amu-
cathb ImocJe INpeo0pa3oBaHus B BHAe

Iy = 2,5d; + 1,006¢ + 1,8 1072 # d;. (11 20)

U3z ypasrenus (I11.20) u puc. 11.2 MoxHO chesarts BHIBOA, YTO B
[ — d-puarpaMMe H30TepMbl He NapaJyielbHbl MeXay coboli H uem
Bbillle TeMIlepaTypa BJAXKHOTO BO3JAyxd, TeM 00Jblle OTKJIOHSIIOTCS
BBEDX €ro H30TEpMHL

KpoMe juuMA NocTosiHHBIX [, d B { HA IOJe AMArpaMMbl HaHeCe-

! Mssectna rtakxe [ — x-guarpaMMa Moabe (rpe ¥ — BIarocomepikaHue BO3IY-
Xa, BHP&XKEHHOE B KI/KT), KOTOpas OGHUHO NPHMeHsercss B CTpakax EBponsl

— 34 —
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Puc. 11.2. Tpaduvueckoe usoGpaxeHue 9H- Puc. 11.3. K onpepeaeuuro uHa [ — d-gmar-
Taablldd, COOTRETCTBYIOMEH Touke /, JNema- paMme TeMilepaTyp MOXpOro TEpPMOMETPS.

fya ¥ TOYKH POCHI f,, . COOTBETCTSYOUIMX

mell Ha AgHEM f,=coust
, cocTosHu0 TOuKH A

HBl JIHHHH IMOCTOSIHHBHIX OTHOCHTEJILHBIX BJaxKHocTed Bo3AyXxa ¢. Ecan
[OJOKeHHe H30TepM f=const u Haosutanenuii [=const B [—d-au-
arpamMMe NpakTHYeCKH He 3aBHCHT OT 6apoMeTpHYecKOro JAaBJeHUst
Ps, TO mosOXKeHHe KPHBBIX ¢=CONSt MeHsleTCsl C ero H3MeHeHHEM.
I — d-nunarpamma, npuBegenHasi Ha puc. 11.1, nocTpoena mssi craHAapr-
HOTO AaBJgernusi, paproro 101,3 klla.

HM3MmeHenue OTHOCHTEJBHON BJAXHOCTH COOTBETCTBEHHO KoJe6a-
HHSM 0apOMeTPHYeCKOrO [aBJeHHST MOMKHO IpOCHeJHTb IOJb3YsICh
dopmynamu (I1.11) m (I1.12), xoTtopsle 3amumieM B BHJE:

(9/Ps) Py q

d — 623 : (I1.21)
1—(CP/P6) Pu.m

3HaueHHe Pp,u, KaK OBLIO CKA3aHO paHee, 3aBHCHT  TOJBKO OT
TeMIIepaTypel, II03TOMY, eCJIH IIPH IOCTOSIHHLIX ! M d M3MEHHTHb AaBJe-
une P, TO OTHOCHTeNbHAS BJAXKHOCTb ¢ OyneT H3MEHSATbCA  IIPSIMO
nponopruoHaibHo Ps. Takum 00pas3oM, INpH HM3MEHeHMHM JAaBJEHHS
oTHOIeHHe /P OCTaeTcsi MOCTOSHHBIM. DTO IIOJNOXKeHHE I[O3BOJsET
HCIIONb30BaTh [ — d-AnarpaMmy, IOCTPOEHHYIO AJS OJHOIO aBJeHUS
Pgs, nanpumep B 101,3 kIla (cm. puc. I1.1), npu apyrux GapoMmeTpH-
YeCKHX AaBjenusax Pgi. 3HaueHHs ¢, KOTOPBIM IIPH 3TOM OyAyT co-

OTBETCTBOBATBL JIMHUH = cONst, onpefensiercsi ypaBHeHHEM
¢1/Pe1 = @/Ps. (11.22)
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B mmxkueit yacta (cMm. puc. II.1) /—d-auarpaMMsl pacrnoJoxena
KpUBAsi, HMEIOIast CaMOCTOSITENLHYI0 OChb OPJAHMHAT. DTa KPHBAs CBs-
3BIBAET BJAATOCOAEepKAHHE d ¢ MaplluaJbHBIM JaBJeHHeM (yIPYyrocThio)
BOJSIHBIX IapoB pn, klla. Ock opaurar 3roro rpaduka siBjsercs IMKa-
J0H  NapuMa’bHOrOo  JAaBjeHdsi BOAsHOro mnapa pn. Ilo xoHrypy
! —d-nuarpaMmbl MOCTpPOeHA IKajga yrJOBHIX KO3()GHUHEHTOB Jaydeh
IPOIECCOB H3MEHEHHSI COCTOSIHMSI Bo3ayXa (WKaja TemJoB/aaKHOCT-
HHX OTHOLIeHHH).

Bce mose puarpamusl guunei ¢=100% pasaeneno ra aBe 4acTH.
Buiile 270 JUHHM pacnojoxkena 06aaCTb HEHACHIIEHHOIO BJAXKHOTIO
Bozayxa. JIuuus ¢=100% cooTBeTCTBYeT COCTOSIHHIO BO3/yXa, HACH-
UIeHHOr0 BOASIHBIMH mapamy. Huke 3TOf JHHHH — pacrogoxkesa 06-
JIACTh IEPEHACHINEHHOrO COCTOSIHUA BO3AyXxa (MeracTalH/bHOE COCTO-
SIHMe HJIH COCTOsIHHe TyMama). B 2Tofi ofiacTu HaHOCAT JUHUHW IPO-
[[ECCOB H3MEHEHHS COCTOSIHHSI BO3AYXd, CBA3AHHBIX C pacueTaMH BO3-
JYLHOTO XOJOJAHJABHOrO IHKJaa (B Typbojeraniepe), a Takxe NpH
HCIIOJB30BAHHK BO3JyXa B COCTOSHHH TyMaHa.

Kaxnas Touka Ha moje auarpaMMsl COOTBETCTBYeT OIpeflesIeHHO-
MYy TeNJIOBJAXKHOCTHOMY cocrosuuio Bozayxa. Ilosoxenne TOUKH OI-
pemensiercst JawObiME  aByMs u3 nsitd (I, d, f, ¢, po)™ napamerpamu
cocrosinusi. OcrasnbHple TPH mapaMerpa MoOryr OBbIThb ONpele/eHs HO
[—d-puarpamMme kak npousBogusie. Jmarpamma yao6Ha He TOJABKO
JUJIsL OIIpefieJleHHsl NapaMeTpoB COCTOSIHMA BO3/JyXa, HO H AJs NMOCTpoe-
HUfi H3MEHEHHsI ero COCTOSIHAS [PH HarpeBaHHH, OXJaXKJAEHHH,
VBJAXKHEHHH, OCYLIeHHH, CMelleHHH, IPH INIPOH3BOJBLHOA TOCJEL0Ba-
TEJBHOCTH H COUYETAHHH 3THX IIPOIECCOR.

KpoMe OCHOBHBIX IapaMeTPOB BO3/yXa, KOTODBbIE HCIOIb30BAJHCDH
[IPH NOCTPOEHHUH, C NOMOIULI | — d-TuarpaMMsl MOKHO HafTH elle 1Ba
napaMerpa, KOTOPble LIHPOKO HCHOJB3YIOTCS B pacdyeTax BeHTHJSALIHH
M KOHIMOHOHHDOBAHHS BO3JyXa: TeMIepaTypy TOYKH POCH fy H TeM-
mepatypy MOKpPOTo Tepmomerpa fy (pue. IL.3).

Temneparypod Touxku pocst 803dyxa 1, HA3BIBAETCS TeMIepaTy-
pa, 10 KOTOpPOH HYXKHO OXJIAJUTh HEHACHILEHHBLIH BO3AYyX, HUTOGH OH
CTa/J HACBHIEHHBIM IIPH COXPAHEHHH NOCTOSHHOTO BJArOCOAEPIKAHHSL
B cOOTBeTCTBHH C ONpeJeeHHeM JJist OTHICKAHHUSI TEMIEPATypBl TOUKH
POCHl BO3JyXa H3BECTHOIO COCTOSIHHSI ¢ MOMOMNbI [—d-guarpaMMal
uepe3 TOUKY, XaPAKTEDH3YIONIVIO €r0 COCTOSIHHE, TDPOBOJIST JIHHHIO
d=const no mnepeceuenns ¢ kpusoit ¢==100%. Wsorepma, mpoxois-
1dss yepes TOUKy NepeceueHusi, COOTBETCTBYET 3HAUEHHIO TEMIepary-
PB TOUKH pOCH BO3AyXa.

Temnepatypoi moxpozo repmomerpa Bo3fyXa Iy SABASETCS Takas
TeMIeparypa, KOTOPYIO NPHHUMAeT BJaKHbIA BO3AYX NPH AOCTHIKEHUH
HACBIIIEHHOTO COCTOSHMS U COXPAHEHHH NOCTOSIHHOW 3HTAJLIIHH BO3JY-
Xa, paBHOH HayanbHOH. Uepes TOuKy, COOTBETCTBYIOIIYIO COCTOSIHHIO

* 3a uCKJIOUeHHEM COYETaHHs NapaMeTPoB py M d, KOTOphle HMEIOT OJHO3HAUHYIO
B3aHMOCBA3D,
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BJIAJKHOIO BO3[yXa, NPOBOAST JIHHHIO MOCTOSHHOH SHTAJBIHU 10 Iepe
ceuenus: ¢ kpuBoH ¢=100%. M3orepma, npoxoasiuiasi Yepe3 TOUKY Ie-
peceueHHsi, COOTBETCTBYeT 3HAUEHHIO TeMIIEPATYPHl BO3AyXa IO MOKPO-
MY TEpMOMETpY.

§ 11. OnpeneneHue BJAXKHOCTH BO3AYXA

B/1axHOCTb BO3/yXa sIBASETCS OJHHM H3 BaXKHEHIIHX mapaMeTpoB,
XapaKTePU3YIOUIHX COCTOSIHHe BO3AYIIHOH cpeidl. Ilas ee ompelede-
HHS HCTIO/Ib3YeTCsl Psif croco6oB [2, 28], H3 KOTOPHIX MOXKHO BBHIAENHTDH
CeyIOIHE XHMHUYeCKHH cmoco6, cnocob nab/ilofeHust TOYKH —POCH,
Cocof BOJIOCSIHOIO THTPOMETPA, MCHXpoMeTpHuecKui cnocob. [locaen-
uud uMeeT HauGoJiee MIHPOKOe NMpPHUMEHEHHE B TEXHHKe KOHIHIHOHHPO-
BaHHs1 BO3ayXa. [ssi ero peanusanuu npUMeHSIOTCS NPUGOPHI, HA3bI-
BaeMble mcuxpoMerpaMu. IIpHHUHIHANIbHAS cXeMa HMX YCTpOHCTBA IO-
kaszaHa Ha puc 114, a.

IlcuxpomeTp mpencraBaseT coGOi coueTaHHe JBYX TEDPMOMETDOB:
cyxoro u Mokporo (cMmouensoro). Illapuk Mokporo tepmomerpa 006-
BEPHYT THIPOCKONMHYECKOH TKAHBIO AJS yAep:KaHHUS [JGHKH BOAH H
MOANUTKH ee M3 cocyaa. IlJas cMauuBaHHs LIApPHKa TepMOMeTpa Hc-
OJIb3yeTCsl JUCTHIHPOBAHHAs Boaa, Ecau Bo3AyX He HACHIEH, TO
Ha TOBEPXHOCTH IMIAPHKA MOKPOTO TepPMOMETpPa NPOUCXOAHT MPOIece
Temwio- M maccooOmerna. Ilockonbky Hajg NMOBepPXHOCTBIO BOAH YIIPYy-
rocTh NMapoB Bhllle, yeM B OKPYXKalOIleM BO3jyXe, BOJa HCIApsieTcs,
BHOCSI B BO3JyX BMecTe ¢ coBOil CKPHTyIO TemsaoTy, [ast nmpoTekaHHs
nponecca MCMapeHuss JAOJXKHA NOABOJAUTBCA TEIJIOTa OKPY:KAIOUIEro
B0O3]1yXa, 4TO U OyJeT IPOHUCXOLHTb, €C/IM TEMIEPATypa HA I[OBEPX-
HOCTH WIaDUKAa OKAXKeTCd HHUIKe TeMIepaTypbl Bo3ayxa f=1f; (puc.
11 4,6), u cocTaBUT o=ty

[Ipu n3sMepeHHsIX NCHXPOMETPHUECKHM CNOCOGOM HEH3BEXHO Mpo-
HCXOASIT TOTPelIHOCTH, NPHBOASAIHE K 3aBHIIEHHIO NOJyYaeMBIX HaH-
HEIX TID CPABHEHHIO C (pakTHUeCKHMH, OCHOBHBIMH I[PHUYHHAMH MO-
TPEUTHOCTeHd SIBJASIOTCSA CJAEAYIOIHe: MOABOJ TENJOTH K IIAPHKY uepes
BLHICTVIIAIOUIMA BBEPX KANUJJAADHBIN KaHaJl; JYYHCTHE TenIo0OMeH c
OKpPYXaWIIUMH MOBEDXHOCTSMH M NpeJAMeTaMH; HaJWUHe TEmJIOBOro H
AH(G QY 3MOHHOTO MOrpaHHYELIX CJAOEB BOKPYT lIapHKa Bce 3TO CHHKA-
g eT HHTEHCHBHOCTb OOMeHa TemioM

4 M BJArOH ¢ OKPYKAlOIUM BO3AY-
to | Wil xom. Jlas cHHIKeHHs TOTpEIIHO-
cTefl HMCNOJB3YIOT AacNHpAnHOHHLIE
, ¢ MCHXPOMETPH], B KOTOPHIX MIAPHKH

T4 Tyd, ~ TepMOMETPOB 3al[HIIeHbl OT MOTO-

qp t te L tw KOB JYYHCTOrO TenJja W nojaBepra-
w1y 2, I0TCS IPHHYAHTENbHOMY 00IyBy ¢
UOMOI[bI0 OCEBBIX BEHTHJISITOPOB.

Puc 114 Hcuxpomerp TeoperHueckne  npeANOCHIJIKH

a — npuHuUOHaldbHas cxeMa O — Telo H LI 06OCHOBaHI/IH 3TOrO cnoco6a

MaccoOOMeH Ha NOBePXHOCTH LIapHKa MOKPO
ro TepMoMeTpa H3MEpeHHs 34aKJIUalTcss B CACLY-

38 —

OnexTporHas Gubnuorexa http://tgv khstu.ru/



ouem [Ipeano/ioxum, 4TO NMOBEPXHOCTh LIADHKA MOKDPOrO TePMOMET-
pa (puc II4,6), monHocThIO cMOueHa. Torga KOJHYeCTBO HCHAPAIO-
nieficsi BJar MOKHO OIPEJEJHTb IO BHIPAXKEHHIO
Wy == B (pux — pro) 101,3F/Pg, (I1 23)

riie P’ — xosdpdunuent MmaccoobMena, xr/(c-m? Ila), pni— ynpyrocTb HachIIEHHBIX
BOJSHBLIX IaPOB HENOCPEJCTBEHHO Haj IOBEPXHOCTHIO LIapHKa MOKPOro TePMOMeTPa
npu 3aMEPEeHHOH TeMIeparype t;d , I1a, pue— ynpyrocrb BOASIHLIX TIaPOB B OKpY-
xawpoulem sosnyxe, [Ta, Ps-— nabmogaeMoe GapoMerpudeckoe AasjeHde, xlia, F—
IJIONL4/(b LIAPUKA MOKPOro TepMoMerpa, M2

KosuuecTBo TemsoTsl, NepeJaHHOH OT BO3JyXa K ILIAPHKy MOKpO-
ro TepMOMETPa, MOXKHO ONpeJCJUTL IO (QopMyJe

Qu=a (fe—1ty) F, (11 24)
rje ¢ — xoapdunuenr remaoobmena, Br/(m?-°C)

HpI/I YCTAHOBHUBIIECMCH TEeMIEpATYyPHO-BJAKHOCTHOM DPEXKHME KOJH-
4eCTBO OTBOAHUMOH OT IIOBEPXHOCTH CKprTOﬁ TEIJIOTHl COCTABHUT:

Qexp = Wu r. (11 25)

[Mosarast Qa==Qcxp ¥ ucmoap3ysi Boipaxenus (I11.23) — (11.25),
MOXKHO 3aIHCATH!

o (fe—ty) = 7 B (pm — pue) 101,3/Ps,
OTKyJIa
pui — pnz = A (tc— 1) Ps, (I1 26)
roe A=uq/(rp’ 101,3 10%) — ncuxpoMeTpHUCCKUH Ko3pPHUHEHT

Jnsi onpesnenedus 3HadeHust kodddullnenra A HCnoab3yoT ¢op-
Myny Peknareas:

6,75
A = 0,00001 (65—|— —;—-) R (11 27)

r/le U — CKOPOCTh BO3/yXd, OMBIBAIONIErO WIADHK MOKPOro TepMOMerpa, M/c
Ha ocnoBanuu 3aBucumocredt (I1.26) u (I1.27) MOXHO nOJAyYHTH

dopMyqy AJs OnpefeseHHs] 3HAUEHHS] OTHOCHTEHbHOH BJIaXKHOCTH BO3-
Jyxa N0 MOKa3aHUSIM CYXOTO H MOKPOTO TEPMOMETpPOB’
@ = [pm — A Ps ({c — 1y} 1/prza, (1T 28)
rlle puos — YIPYrocTh HachillenHoro napa, Ila, mpu Temmneparype Bo3fyxa fc
Ha mnpakTuke HepeIKO BO3HHKaeT HeEOOXOAHMMOCTL OTpefleseHus
OTHOCHTEJIbHOH BJIa3KHOCTH BO31yXa, HMEIOILEro OTPHLLATEJbHYIO TEM-
nepatypy. HemocpenctBeHHOe u3MepeHue BJaXXKHOCTH € IIOMOLIBIO
IICHXDOMETDPOB He IPeJCTABJACTCS BO3MOKHHIM, NMO3TOMY INIDHMEHSIOT
MeTOJ, KOCBeHHOro omnpejeneHust Jlasi 3TOH Ieln BO3AyX H3 IIOMeLle-
HHSI HJIM BO3JyXOBOJa OTCACHIBAeTcsl BEHTHJSITOPOM uepe3 npobooT-
Gopryio Tpy6ky (puc II5) u mocrymaer B HarpeBaTelib, Tle IIOJOT-
peBaerCsl IIPH IOCTOSIHHOM BJjarocojepxkanuu. V3 HarpeBatesst BO3AyX
IIOCTyNIaeT B U3MEDHTEJNbHYI0 KaMepy, B KOTODOH yCTAaHOBJIEHB cyXOH
¥ MOKDBI TepMOMeTpnl. B momenleHuH (BO3AYXOBOJAE) TeMIepatypy
BO3/lyXa HM3MepsIOT IO cyXoMy TepMmoMmerpy. [lo naHHbIM H3MepeHHH
MOZKHO OIIPe/le/INT, OTHOCHTEJBHYIO BJIaXKHOCTb BO3JyXa B IOMelle-
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npoboorGopiass Tpy6Kka 4 — HarpeBaTte’ab
5 — u3MepHTEeNbHAA Kamepa 6 — MOKpbIit
TepMoMeTp 7 — BeHTHAATOD

o
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| | ]
0p0/2508,
[IEDEMEH b1l [TITK Pac I1 6 DaeKTPONHTHUECKHH rUrpoMeTrp

HME (BO31yA0BOJE) IIPH OTPHIATEJBbHOH TeMIlepaType HCIIONb3Ys Qop-
myay (I128)

@ = [Pan — APs (¢, y— tu )1/ Proms (I 28 )

TJ€ poix— YIPYIOCTh HACHIIEHHOrO BOJASHOTO Iapa Ha [OBEPXHOCTH WIdDH:a
4 Y
MOKPOTO TepMOMEeTpa Ipu 3ajauHoil Temmeparype £, , B H3MepuTesbHOH KaMepe, Ila

Hapsaay ¢ paccMOTpeHHBIMH BBliie CIOCOGAMH ONpeJeseHHs BJax-
HOCTH BO3/lyXa NPHMEHSIOT 3JeKTPHUeCKHH MeTO[ ¢ HCIOJb30BaHHEM
3JIEKTPOJIHTHUECKHX NATYHKOB B 3TOM cayuae IPeiCcTaBJHeTCd  BO3-
MOJKHBM OCYHIeCTBJAATL He TOJABKO HAGJIOAEHHE H 3aIHCh 3JIEKTPOH
HEIMH TOKa3HBAIOMIUMH W PETHCTPHUPYIOIIHMH npHOOPAMH, HO M pe-
TYJIHPOBaHHe DeKHMOB DabOTHl CHCTEMBl KOHIMIMOHHDOBAHHS BO3MY-
xa PaccMorpuM MeTO[, ONlpefesieHHst BIAXKHOCTH BO3/AyXa ¢ IIOMOIIbIO
DJIEKTPOJHTHUECKOTO THIPOMETPA, IIO3BOJSIOLIETO H3MepATb BJaXK-
HOCTL BO3AyAd KakK IIPH IOAOXKHTENbHOH, TaK M IIPH OTPHILATENbHOH
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TeMmepaTtype. B KOHCTPYKIHMH 3J1€KTPOJUTHUECKOrO THTPOMETPA HCIIOJb-
30BAH NPUHIUI ONPee/ieHs OTHOCH TeJIbHOH BJIAXKHOCTH IO 3/IEKTPHUYe-
CKOMy CONPOTHBJIEHHIO NIJIEHKH DAacTBOPA COJIM, HAHECEHHOH HAa MOBEpX-
HOCTb IJACTHHBL, Ha KOHUBI CTEKJSSHHOrO NUJIHHADPA HJIH [NaCTHHKH
HAJeBAIOT ABA OSICKA U3 [JATHHEL, 4 TOBEPXHOCTh MEXKAY HUMH HOKPHI-
BAIOT NJIEHKOH pacTBopa coqu xJjopucroro autusg LiCl Daexrpuueckoe
CONpPOTHBJICHHE TJICHKH 3aBHCHT OT OTHOCHTENbHOH BJIAXKHOCTH BO3Ay-
xa. Jlast ycTpaHeHus TNOJSAPU3ANMH HA [OBEPXHOCTH 3JEKTDOJOB K HHUM
NOJBOMUTCA HANpPSiKEHHe [EepeMeHHOTo Toka ¢ uactoroil f. Baaumo-
CBfI3b MEXKJy AeACTBHTENBHEIM H KaXKYLIUMCS CONPOTHBJICHHEM IJIEHKH
pacTBOpa Ha MOBEPXHOCTH CTEKJA M YACTOTON IepeMeHHOTO TOka, IOA-
BeJICHHOr0 K 3JeKTpojaM, omnpefensercs BblpaXkKeHHeM

Ry = R, — AJP%, (I1.29)

rie A —mocroanunil Ko3Qduuuent; R, ¥ R — ACHCTBHTENbHOE M KaxkKylleecs
CONPOTHBJIEHHS.

B HEKOTOpPBIX 2JeKTPOJHUTHUECKUX THTPOMETPAaX 4yBCTBUTeNbHAsA K
BJlare MOBEPXHOCTL NPeACTaBJsieT cO0OH HHTb U3 CTEKJOBOJOKHA, Ha-
MOTaHHYIO B Buje cnupaju ¢ HeGOJbIIHM 1IAaroM BOKPYT mapassiesbHO
PACIOJIOKeHHEIX NVIaTHHHPOBAHHBIX NPOBOJIOK. [Js JMIOOHX 3HaueHukH
OTHOCHTE/IbHOH BJIAXHOCTH M TEMIepaTypnl JEeKTPHUYECKOe CONpPOTHB-
JeHHue THrpoMeTpa MOZXKeT OBITh H3MEpeHO MOCTOM NI€peMeHHOro TOKa.
3aBHCHMOCTD CONPOTHBJIEHHSI THUTPOMETPa OT OTHOCHTEJBLHOH BJaXK-
HOCTH WUMeeT CcJeAyIONUl BHA:

R=oag ™, (11.30)
rae o 4 M — BeJHYHHLI, 3aBHCAIIME OT TeMIEepATypPbl H CTEICHH HIPOMUTKH HHATH

Ha puc. I1.6 cxemaTuueckd NOKa3aH MNPOCTEHIINHA 3JEKTPOJIUTH-
YeCKHH THTPOMETp, COCTOSINHH H3 MHKpoamIlepMeTpa, YYBCTBHTEJBHO-
TO K BJjare 3/jeMeHTa ¥ HCTOYHMKA HalpHKeHHs NCPeMeHHOrO TOKa ¢
gacToToit 50—200 T'u. I'urpoMerp rpanyupyercs ¢ NOMOLIbIO PacTBO-
POB cEPHOH KucCJIOTH PA3JIMUHBIX KOHIEHTPAanHui, 17 KOTOPLIX H3BECTHO
3HAYEHHE OTHOCHTE/bHOH BJIAXKHOCTH IIPH AAHHOH TemiepaType. DTOT

THII THTPOMeTpa 06JalaeT BHCOKOH YYBCTBHTENLHOCTLIO K M3MEeHeHHIO
OTHOCHTEJIbHOH BJIaXKHOCTH.

§ 12. NocTpoenne Ha /—d-anarpamMme NPOLECCOB H3MEHEHHA COCTOSHUR
BJAXKHOrO0 BO3ayXa

ITpr KOHIAMIHOHMPOBAHMH BO31yXa IPOHCKOASIT H3MEHEHHS  erc
TEIJIOBAAKHOCTHOIO  COCTORHHS, KOTOPble YAOOHO MpPOC/Ae®HBATL o
PAaCCUUTHIBATH ¢ NMOMOIbI0 [—d-nuarpammbl. Hanecem Ha /—d-auar-
pammy TOuky I, COOTBETCTBYIONIYIO HAaua/bHOMY COCTOSIHHIO BO3AYXa, H
TOYKY 2, COOTBETCTBYIONIYIO €T0 U3MEHeHHOMy coctosHHio (puc I11.7).
JIuHue, coeluHAI0IAs 3TH ABE TOYKH, XapaKTepPH3YeT H3MeHEeHHe Tell-
JIOBNA¥KHOCTHONO COCTOSIHMS BO3/yXa H Ha3BIBAETCH AYUOM npoyecca.
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7 [Mosoxenne syya mnpoiuecca B

[—d-puarpaMme ONpenessiioT yeAo-
goiMm  Koa(puyuentom e. Ecam
BJIAXKHBEIH BO3AYX H3MEHHJ CBOE CO-
CTOSIHHE OT HayaJbHBIX 3HAUeHHH
I, v d| 10 KOHeUHHIX 3HaueHuy [y U
ds, TO MOKHO 3aNnucaTbh OTHOLIEHHE

Ih— I, A,
g = —— 1000 = —— 1000.
dy — dy Ad,_,

(11.31)

Koaddunuent ¢ wusmepsiercs B
kJK/Kr BJard. ToT napamerp Ha-
3BIBAIOT TAK3Ke TelNJOBAAXKHOCTHHM
OTHOIUIEHHEM, IOCKOJbKY OH IOKa-
3BIBAET BEJHUHHY IPHPalleHHs KO-
JHYecTBA TeIJOTH Ha 1 Kr moay-
geHHOH (MJHM OTAAHHOH) BO3ZYXOM
Bjaard. Eciau wavaabHble nmapamer-

Puc. IL.7. K onpeme/eHHi0 HanpaBleHHs JH- pBl BO3AYXa pas3JHYHBl, a 3HAUeHHA
#HHH H3MeHe —
N PosAyXa ma [ e ONMHAKOBBL, TO JHHHH, Xapakre-

d-gnarpaMme
pH3YIOL[HE H3MEHEeHHe COCTOSHHS
BO3AyXa, NapajJeibHbl MeXAy cOOOH.
Brpaxeune (I1.31) MOxkHO mpeoGpas’soBaTb YMHOMKHB YHCJAHTENb
H 3HaMeHaTelb Ha pacXoi BoszayXa @, Kr/d, yuacTBYIOILEro B IpOIec-
ce: -

JUC Rk 1V SR B (11.32)
(de—d1) G Wise
rae Qn—HOTOK MOJIHOH TEIIOTHI, oOMeHeHHOH B Iponecce HU3MEHEHHA COCTOAHHA
Bo3Ayxa, KIx/u; Wiaas— pacxol BJard, OGMEHEHHOH B I[polecce H3MEHEHHS Co-
CTOSIHUA BO3/yXa, Krf4.

Jlunuw npouecca Hanocarcss Ha [—d-gHarpaMMy HeCKOJbKHMH
crnocofaMu: HeNoCpelCTBeHHHIM HAHECEHHeM ¢ BBHIINOJHEHHeM BBIUHC-
JIEHHH; C UCIOJb30BaHHEM yII0BOrO MacumTaba wa [—d-auarpamme; c
HCIIONB30BAHMEM TpaHCIOPTHPA VYIVIOBOrO Macuitada.

IlepBbiii cnoco6 TpeGyeT BHINOAHEHHsI BHUHCAHTEALHEIX ONepaluit
H NpUMeHsleTcsl IPU HEBO3MOXKHOCTH HCIOJb30BaHHS APYTHX crocoboB.
JlonycTuM, 4TO B NOMeIleHHH Bhieasercs TenaoTa Qp, K xk/4, U Bja-
ra W, xr/4, IpH HauadbHHX [NapaMeTpax Bo3ayxa [, u d; (rouxa I,
cM. puc. 11.7). Hcnoassys seipaxenue (11.32), BhiuHc/asieM 3HaueHHe
e u no ¢opmyae (II.31) moayuaem:

Iy — Iy =& (d, — dy) 1073, (11.33)

rae Im, dm — SHTAJBIHA H BJIaroco/lepX aHue BO3AyXa B BCIIOMOTATeNbHOH TOYKe

3anaBasich KakKOH-IMOO BEJHUHHOH NPHpPAILIEHHS BJIArocojepKa-
HH Ad==dy-—d;, MOXKHO BBHIUMCJIHTL BEJIHUHHY NPHPAIeHHs] SHTAJb-
nun Al=1I,—I,. 3navenus d, u [, COOTBETCTBEHHO COCTABJSIOT!
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dm=di+Ad n Im=I;+Al TlpoBegem ma [—d-juarpaMme JHHUH
dm=const u Im=const 0 HX B3aHMHOIO IlepeceyeHHsl BO BCIOMOra-
Teabno# Touke m. [lpsimas, nmpoBelenHass yepe3 Touku I M m, onpe-
JIeJIUT HanpaB/eHHe H3MeHeHHsl COCTOSIHHS BO3JyXa B COOTBETCTBHH C
3aJaHHBIMHU yCJIOBHSAMH,

Bropoii cnoco6 wnanmeceHus JHHHI H3MEHEHHS COCTOSIHHS BO3JyXa
OCHOBAH HAa TOM, YTO JIHHHH, YIJOBHe KO3(DOHIHEHTH KOTOPHX OJHHA-
KOBBHI, HAa [—d-fnarpaMMe napaJsenbHbl MeXay co0oH, MO3TOMY AJd
HX noctpoeHus Ha [ — d-puarpaMmy OOBIYHO HAHOCAT YIJIOBOH Mac-
mraé. B 6GonpmiMHCTBE cayuaeB macuitTa® pasMemiaeTcss Ha pPaMke
I—d-punarpaMMBl, Ho uHorja OwIBaeT mpejicTaBjieH B BHJIe Kpyra c
JHHHAMH MacliTaba, HCXOAALIMMH H3 ero ueHrpa. JJast HaHeceHHs
yraosoro macmraba na paMmky /—d-guarpaMMHb 3ajaeMcsl HAYaJbHH-
mu 3Hadenuamu I, =0; d;=0 (Toyka nayama xoopamHatr B [—d-
auarpaMmMe) u no BHpaxenuio (11.33) noayuaewm:

Iy =€ dpy 1072, (11.34)

IlpuHumas xakoe-nubo 3navenue dp, (Hanpumep, 10 r/xr cyx.
BO3J.), /15l PAa3iuuHBIX 3HAUEHHH ¢ BHUHCJAAIOT BeJHUHHH [n. Uepes
TOYKy Hayajga KOOpJAHHAT (HyJAb) M TOYKH, COOTBETCTBYIOIIHE 3HAUe-
HUAM dm U Im, TPOBOAMM JHHHH € M Ha paMKe jJaeM HX o0o3Hauye-
HUSI.

ITpaktuyeckoe mojb3oBaHue yIJIOBHM MacmTabom cBOAHTCA K cie-
aywomemy. Hanpuwmep, uepes Touxky I tpebyercs NpoOBECTH JHHHIO H3Me-
HeHHsI COCTOSIHHSI BO3JyXa C YIVIOBHM Ko3(pdpuuuentom e. [asa 310r0
Ha [—d-auarpamme onpejensieTcsl HanpapjeHHe JUHHAM mpoliecca (OT
Touku 0 g0 TpebyeMoro 3sHaueHusl KoadduiHeHta g), a 3arem c Io-
MOIIBIO JBYX TPeyroJbHHKOB Yepe3 TOuky [ IpOBOJAMTCH JAHHHA, Ia-
panjeabHas HalJleHHON BHIIIE.

Tperuii cnoco6 COCTOMT B HAHECEHHH JIHHHH NPOIECCOB C MOMOIIBIO
TpaHcnoprupa yrioBoro Macimraba (puc. 11.8). Ilasi nmposeneHHs ye-
pe3 Touyky ! JHHHM IIpollecca ¢ YIJOBHM Ko3($HuMenToM ¢ Tpaucrop-
THp paclnojaramT Ha node [—d-guarpaMMB Tak, uTOOB BepXHSAS
KpoMka 0a3b TpaHcIOpTHpA coBmajana c auHHed [ =const, a ero
mentp cosnaznaa ¢ toukoit I (puc. 11.9), Haéins ma ayre Tpancnoprtu-
pa sajnanHoe 3Hayenue ¢ (Hanpumep, e= *+400), na /—d-guarpammy
HAHOCSIT BCHOOMOTaTeAbHYI0 TOUKY m, JIuHHA, NpOXOLAMmas yepe3 Tou-
Ku I u m, cooTBeTCTByeT 3aJaHHOMY Ipolleccy M3MeHEHHs! COCTOSIHH
BO3/yXa.

B 3aBucumoctu oT cootHoulenusi Al u Ad yraosoit kosdpdunuent
e [cMm. dopmyay (I1.33)] MozKeT M3MEHATL CBOIX BEJMUHHY M 3HAK OT
0 no #oo. Ha puc. 11.10 mokasaHH Jy4u IPOUECCOB, COOTBETCTBYIOLLHE
BO3MOXHHIM H3MeHeHHsM ¢, PaccMoTpum xapakTepHBe CAyyaH H3Me-
HeHHs COCTOSIHUS BJ&KHOIO BO3AyXa C HCIOJb30BaHMEM YIJOBOrO KO-
sdunuenta ayua npouecca na [—d-puarpamme (cm. puc. 11.10).

1. Baaxuolii Bo3iyX € HayaJdbHeIMH napamerpamu la, da (TOUKa
A) npH HeH3MEHHOM BJaroCOJEPXKAaHHHM H3MEHHT CBO€ COCTOsIHHE 10
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I

Puc, 11.9. TlpAMeHeHHe TPAHCMOPTHPA Yrio-

BOTO MacCmTaba gasi HaHecewuda ua [ — d-nu-

arpaMMy JHHHH H3MeHEHUS COCTOSIHASl BAAK-
HOT'O BO3AYXa

«—

r'd Puc, 11.10, XapakxTepHble H3MEHeHHs COCTOAHHS
BJaXKHOTO BO3JAyXa

HEKOTOPOTO COCTOSIHHS I. DHTAJbIHs KOHEYHOrO COCTOSIHHS BhIIIE H-
TAJBbIHH HAYAJALHOrO COCTOSIHUSA, T, €, [, >>14. Toraa snauyenue yriopo-
ro xoadpulHenTa JHHHE H3MEHEHHsI COCTOSIHHA Bo3jayXa Oyjer:
g =[(Jy—14)/ (dy —dy)] 183=[+ A [/0] 10® =+ oo. (IT 35)
2. MaMeHeHHe COCTOSIHMS BO3AyXa NPOUCXOAUT IO JHUHHH MOCTOSIH-
Holl auTanbnuu ly==1,==const (auuua A—2). YrioBo#i kosduunent
JHHHH 3TOro IIpolecca

o= [([s— 14)/(dy —dg)] 103 = [0/(+Ad)} 163=0.  (I.36)
3. TapaMeTpbl BO3jyXxa H3MeHsIOTCs OT cocrosiHus A Jo coc-

tostuusi 3(I3, d3). B atom cayuae I3>14 u ds>da. Hanpasienne
JAUHMH Tpolecca OINpPeJeJHTC BBHIPaKeHHEM

gs = [(Is— 1)/ (ds —dyg)] 103 = [+ AT/(+Ad)] 103>0. (II.37)

Orpaunvennyno JauHUsIMH da=const (g =-4o00) u Ja=const
(e2=0) wacts noas [—d-guarpaMmbl, Ha KOTOpPOH 3HaueHHe
YIJIOBHX KO3 GhHUIHEHTOB H3MEHEHHs COCTOSIHHS BO3JyXa es Xapakre-
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pusyercsi Boipaxenuem (I11.37), mpumsito o0o3HayaTe KaK CEKTOD
I (or=135%.

4, Bnaxuueiit Bo3AyX NOHHXKAeT 3HTaAbnui ([4</4) Tpu HeHs-
MeHHOM Baarocofiepxabun (dy=d,). Tlpouecc usMeHeHHs COCTOs-
HUsL BO3JyXa NPOMCXOAHT Mo JauHun d,s=const BHE3 oT Toukn A.
Yrnosoit ko3pdUUMEHT JHHHH H3MeHeHHsl COCTOSIHHS —BO3JAyXa:

ea = [(Is — 1) [(ds — dy)] 108 = [—A1/0] 10°=—oo.  (IL.38)

5. TlonuxKenue sHraAbnuu Bo3ayxa ([5<Cl4) ¢ ojHOBpEMEHHHM
yBeJduyeHHeM BJaarocofepxkauus (ds>da) omnpenenasiercs yIJIOBBIM
Koa(h duiineHToM

65 = [(Is — 14)/(ds—dg)] 103 = [—A I/(4+ A d)] 10°<<0. (I1.39)

Orpaunyennyio sunusimu [, =const (e2=0) u da=const (gy=—00)
dacth noas / — d-guarpaMMbl, Ha KOTOpPOH 3HadeHHs yIJIOBHX K03¢-
dHIHeHTOB g5 xapakTepusylorcss Boipaxenuem (I1.39), npunsato obo-
sHayath Kak cektop I/ (arr=45°).

6. TTonuKenue Bjarocojepxanust Bo3ayXa (de< da) NMpPH HEH3-
MenHoli surtanabnuum (lg=/a4) Xxapakrepuayercs YIJOBHM Ko3bdu-
IIHEHTOM

es = [(ls — 14)/(ds — dg)] 103 = [0/(— A d)] 103<<0. (11.40)

7. Tloumxkenue suranpnuu (l7<7/a) ¢ OJHOBPEeMEeHHBIM yMeHb-
menuem BAarocojepxanus (d;<<da) Bo31yxa ONpEEsieTCsl YIIOBHM
KoapdunuenToM

& = [(I: — 1 4)/(dy — dg)] 103 = [—A I/(—Ad)] 103>0. (IL.41)

Orpanuyenuyio JauHusiMH dja=const (e4=-—o0) u [4=const
(e6=0) uvactp nosst / — d-guarpamMmbi, Ha KOTOPOH 3HAUYEHHs YIJIOBHX
ko> ¢HIHEHTOB XapakTepu3ylorcsa peipaxenueMm (I1.41), o6GosHayaror
xax cekrop [l (a=135°).

8. YBenuyenue sHTasnbNuH Bo3ayxa ([s>>/4) ¢ oOJHOBpeMeHHHM
MOHHzKeHHeM BJarocojepxkanus (dg<<da) onpejedsieT yrioBoH Ko3d-
(uHeHT

g5 = [([s— [4)/(dg — dg)] 103 = [+ A I/(—Ad)] 10°<0. (I1.42)

Orpanuuennas JuuuAMH [a=const  (eg=0) " da=const
(ey=—+e0) wuacte noas [ —d-nuarpaMmu SIBJIETCH  CEKTOPOM
IV (o1v=45°).

Taxum o6pazoM, paccMOTPeHH BCe BO3MOXKHEIE NPOIECCH H3MeHe-

HUSl COCTOSIHMA BJ1AXKHOTO BO3JlyXa Ha [ — d-juarpaMme ¢ HCIOJAb30BA-
HHeM yrJioBOro Koaddunuenra .

§ 13. Npouecchl Harpesa u OXJAXKIEHHS

[Tpocrefimium sBJAsieTcA NPOILleCC HAZPEBA, NMPH KOTOPOM BO3AYX
nojyyaer sfBHOe TelljJO B De3yjibrare KOHBEKTHBHOrO Temsioo6MeHa
¢ CyXOH Harpetoi moBePXHOCTLIO. B 3TOM mpomecce BaarocopepxKa- -
HHe BO3JlyXa  OCTaercsi HeH3MeHHHM, M032TOMYy B [—d-juarpaMme
Ipolece WarpeBa IPOCAeXRHBaeTCsl CHH3Y BBepX NO JHHHH d=const.
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Puc. ILI1l, I~ d-pparpaMma ¢ peXHUMaMH Ha- Puc. 11.12, | — d-pmarpaMMa ¢ pexuMaMn
rpeBa M OXJaXKJEHHs BO3AyXa H309HTANLMNIHOIO H HM30TEPMHYECKOro yB-
NaXKHeWHS BO3AYXa

Ecam Bosayx ¢ mapamerpaMu Toukd I (f;, ¢;; puc. I1.11) marpeBath
B KaJjopudepe, TO 3TOT Npouecc H300pasHuTcs NPsAMOH, NPOBeeHHOMH
BEPTHKANbHO BBEpX U3 Toukd [ mno junuu dy=const. Yem Gosblie
TEIMJIOTH MepefaeTcss BO3JyXy, TeM CHJbHee OH HarpeBaeTcsa U TeM
BHIlle N0 JHHUHU d;=const OyjeT pacrnosoxKeHa TOYKa, COOTBETCTBYIO-
mas CocTosinMio Harperoro Bo3nyxa. Ha puc. I1.11 ona 6yaer coorBer-
CTBOBATH TOUKe 2, €C/AH KaxKaAoMy 1 Kr cyXol yacTu Bo3ayxa Oyjier me-
penano Al; KJIK TENAOTHL.

B npomecce oxsaxueHuss BO3AYX OTAAeT TOJBKO sIBHOe TeILIO B
pe3yJsbTaTe KOHBEKTHBHOTO TemooOMeHa ¢ XOJOAHOH CyXo# MOBepX-
HocTbl0. B /—d-mumarpamme 3TOT mpouecc COOTBETCTBYeT —HampabJe-
HHIO CBEPXYy BHH3 MO JUHHAM d=const; HanpuMep, NpH OXJaxKJeHHH
Bo3jlyxa coctosiuus I jo cocrosinus 3 (cm. puc. II.11) 1 kr cyxo#t wactu
Bo3jyxa Oyjer otnano Aly k] TemioTH.

[lpouecc oxmraxkieHHss BO3Ayxa NpU TemiooOMeHe, KOrja OTjAder-
Csi TOJBKO sIBHOE TEIIO, MOXKET IpoTeKaTh A0 Touku 4 (CM. pHC.
I1.11) nepeceuenuns ayua d,=const ¢ Jaunueis ¢=100%. 3Sra Touka
COOTBETCTBYeT TeMIlepaType TOUKH pOcH Bo3nyxa. [Ipu AajbHeitinem
OXJlaXK[eHHH BOJSIHBle Naphl, cojiepxkKamuecs B BO3JAyxe, OYAyT
KOHJI€EHCHPOBATBLCS W H3MeHEHHe TeIJIOBJAAXKHOCTHOTO  COCTOSHHSA
Bos/yXa OymeT IpPOC/JeKHBATbCA BHH3 HaAeBO 10 JHHHK ¢=100%,
Hanpumep Ao Toukd §. Oxnaaxjenue mo aunun = 1009 cessano ¢
oTAauedl He TOABLKO SIBHOTO, HO H CKPHITOLO TeIJia KOHJEHCAIMH, H
3TOT Ipouecc OTHOCHTCS K GoJiee CAOKHOMY MpPOLecCy Tenao- U BJAAro-
ob6MeHa Bo3jyxa.

— 46 —

OnexrpoHHas 6ubmorexa http://tgv. khstu.ru/



§ 14. Mpounecchl aauabaTHOro (HM309HTAJLIHIAHOTO) YBJIAXKHEHHS

Touxkuil cn0f BOABL MM €e KalOJH IIPH KOHTaKT€ C BO3/yXOM
npuoGperaer TeMIepaTypy, PaBHY0 TeMIepaTtype MOKDOro TepMo-
merpa. IIpu xoHTakTe BO3AyXa ¢ BOAOH, HMEIOIIEH TaKylO TeMIepa-
TYPY, IPOHCXOAHMT IpoLecc aJuabaTHoro (M303HTA/IBIHIHHOIO) YB/IAK-
HEHMsl BO3/yXa, T. €. YHTAJDLIHNA BO3JYyXd OCTAETCs MPAKTHUECKH HEH3-
MeHHOH. B I — d-auarpamme 3TOT Ipolece MOXKHO MPOCAENUTh MO JH-
yuaM [=const (cneBa Buu3 wHampaso). Ecaum BO3AyX cOCTOsAHHA [
(puc. 11.12) HaxoAWTCsi B KOHTAKTe C BOJOH, HMeEIOIeH TeMIepaTypy
MOKPOro TepMOMeTpa fyj, TO €ro COCTOSIHHE M3MEeHHTCS MO JHHHH [=
=const, HanpuMep, 10 ToukH 2 ¢ accuMuasuued Ad; r Baaru Ha | Kr
cyxoil uactu poaayxa. [IpegenbHoe COCTOsIHHE BO3/iyXa B 3TOM Ipoliecce
COOTBETCTBYET €ro HACHIEHHIO BJArOH B TOUKe 3 IepecedeHus Jyda
npoiecca ¢ kKpupoit p=100%.

[Ipu KOHAMIIMOHHPOBAHHHM YACTO HCIIOJb3YIOT ainabaTHOe yBJaXK-
HeHHE BO3/yXa PElUPKYJIAIMHOHHON Bog0oH. [las 9TOro B OpOCHTENbHOI
KaMepe pasOpBI3rUBAaIOT BOAY, KOTOPYIO 3a0HPalOT HACOCOM H3 MNOJ-
JIOHA ITOH Ke KaMephl. Boja, HelPEepPHIBHO HAXOJsICh B KOHTAaKTe ¢
BO3/IyXOM, HMeeT TeMNepatypy, 6/1H3KyI K TeMIepaType MOKPOTo Tep-
mMomerpa, ¥ B HebGoabioil wactu (10 1—39%) ucnapsietcsi u yBJaax-
HsleT BO3JYyX, MPOXOASINMIl uepe3 kamepy. PeasbHHi npoiece HeCKOMb-
KO OTKJIOHSIeTCSl BBEPX OT JHHHM [=const B pesysbrare yBeJHUeHHS
TeM10BOH €MKOCTH J0JH BOJASHOIO Napa BO BJAMKHOM BO3JyX€, HO 3TO
OTKJIOHEHHE MPAKTHYECKH He3HATHTENbLHO,

Pacemorpum agmabaTHbll Nponecc, NPOMCXOASAMMUA Ha MOBEPXHOC-
TH LIapHKa MOKPOro TepMomerpa (cM. puc. 11.4,6):

Iy =1 + (Wy/G) tyoy wmm Iy — Iy = (Wy/G) £, o (11.43)

de /1000 = dy/1000 + Wy/G mam  (dy — dy) /1000 = Wy/G. (11.44)

Ilpu nenewnu soipaxkenusn (11. 43) wa dopmyay (II. 44) noayuum:
e = [(Iy — I1)/(dy — d1)] 1000 = #, ¢y = ty Cp. (11.45)

Takum oOpasom, nporecc xa MOBEPXHOCTH LIAPHKA MOKPOTO Tep-
MOMeTpa MPOUCXOAHT NPH 3HAUEHHH YIJ0BOr0 KOadpduuHenTa &=ty Cw.
Orcrona caenyer, uro ajgHabGaTHHEM (M303HTANBNUITHEIM) TIpOIIECC MO-
#eT OMTb TONBKO NpH 3xHauewnu fy=0°C. Bo Bcex ocrasbHbIX cayuasx
Ha6J/110/1a10TCS OTKJIOHEHHS OT H303HTAALIHH.

§ 15. H3sorepmuueckuii npomecc yBJIaKHEHHS

Ecin B BO3AyxX mojath nap, HMEOIMUI Ty Ke TEMIepaTypy, uro
H BO3AYX IO CYXOMY TE€PMOMETPY, TO BO3AYX OYAET yBJAAMKHATLCS He
H3MeHssl cBoefl remmeparyphl. M3orepMuyeckuit mpolece yBiaaxKHEHHs
BO3Jlyxa mnapoM B /—d-JuarpaMMe MOKHO MPOCHEIUTD IO JHHHAM
t=const. [Ipu nogaye mapa B BO3AyX C mapamerpamH, ONpeaeJeHHbIMH
Toukoit / (cm. puc. II. 12), cocrostune Bo3jyxa M3MeHsieTCs1 M0 JHHWH
ti=const (cneBa wanpaso). [locie yBaaxuenus cocrosinue BO3AyXa
MO2KeT COOTBETCTBOBATL NPOU3BOJILHON TOUKe HA 9TOH W30TepMe, HA-
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npumep Touke 4 npu accumuasuuu Ad, Bnaru. [lpefenpnoe cocrosnne
BO3ZyXa B 3TOM I[pOllecCe COOTBETCTBYeT TOUKe & MepeceyeHHs JiH-
guu t, ¢ Jgunued ¢=100%.

TIpH KOHAMIIMOHHPOBAHMWM BO3JyXa HCIO/B3YIOT IPOuECC yBJaxKHe-
HUSL BO3/lyXa OCTPHM MapoM, KOTOPBHIH OOHYHO HMeeT TeMNeparypy
GoJee 100°C, T. e. 3HAUYHTEJNBHO OTJAHYAIOULYIOCS OT TeMIEPaTyprl BO3-
ayxa. Ojgnako B CBSI3H C TeM, UTO COAeP¥KaHHMe SIBHOro Telja B Tape,
aCCUMMINPYEMOM BO3JYXOM, HEe3HAUMTeJbHO, JYU Ipolecca HieT C
HeGoAbUINM OTKJAOHEHHeM BBepX OT M30TepMBl. M3Menenue 3HTAABIHH
BO3/lyXa B OCHOBHOM OMpeJe/sieTcs TemJoTol NnapoobpasoBaHHA BOAS-
HOrO Napa, TeMmIuepatypa Bo3jyXa INPH 3TOM MOBHIIAETCH HEMHO-
ro.

B mexax TeKCTUIBbHHX MPOH3BOJACTB, I'Ae NPOHCXOAUT BO.IbIIOE BH-
JleJledie SIBHOFO Temja ¥ OJHOBPeMEHHO HeOOXONMMO NOJIepXKaHHe
BBICOKHX 3HAYEHHH OTHOCUTEJBHOH BJaXKHOCTH BO3/YyXa, Ip HMEHSIOT Me-
TOJI MECTHOrO JIOyBJjaxKHeuus. B Bo3jyxe NoMelneHHA NHeBMaTHyec-
KUMH (DOPCYHKAMH DACHBLIAIOT BOAY, MeJKHe Kamjiu KOTOPOH IoJ-
HOCTBIO HCMAapAITCA HAXOJsCh BO B3BEIIEHHOM COCTOSIHHH B BO3JyXe.
[Tonnoe ucnapenue pa3bpH3rHBaeMoil BOJABI NPOHCXOJIHT 32 CUeT Tell-
Ja BO3JyXa NoMelnexus. SIBHOe Temso Bo3jAyXa 3aTpayuBaeTca Ha HC-
napexdye M B BHJe CKPHITOrO TemJa BOASHOIO Mapa BO3Bpallaercs B
BosayX. Ilo cymecTBy 3To siBJsieTC H30IHTANBIYHHBIM MPOIECCOM YB-
JaXKHEHHs BO3/lyXd, KOTOPHEH AOMXKeH OblA OB NPOUCXOAUTH NP
I=rconst. OnHaKko B MoMeleHNH TIOHHKEHUA TeMIepPaTyphl He NPOHCXO-
IMT, TaK KaK 3aTpaTH Temja Ha AOYBJaXKHEHHE B KaXKABH MOMEHT
BpeMeHH MOKPHIBAIOTCA TenJou30bTKaMu, TOCTYNAKIUMHU B BO3AYX
noMemenusa, Ecan 3T0T mponecc pasbur, na GeCKOHEYHEie OTPe3KH, B
npejenax KOTOPHX MaJjoOMy TellJIOBH/IEJEHHI0 COOTBETCTBYET CTOJbL 3Ke
Manoe H309HTANBLNUHHOE [JOyBJaXKHEHHe, TO B PEe3yJbTaTe NOJYUYHM,
4TO TEOPEeTHUYeCKH NPOIlecC MECTHOrO JIOYBJAXKHEHHS HAeT N0 H30Tep-
Me, COOTBEeTCTBYWOLIeH TeMmiepaTrype NoMewiexus, u B [—d-guarpam-
Me Jy4y Mpoiecca COOTBETCTBYeT JIMHHH = const.

§ 16. IloauTponuyeckue NPOHECCH TEMA0- M BJIArooOMeHa

Mtuorue npouecch M3MeHEHHS] COCTOSIHMS BO3JyXa MPH KOHHIIHO-
HUDOBAHHH CBA3aHB C OJHOBPEMEHHHIM BHeCeHHemM B BO3AyX WM
OTBeJleHHEM M3 Hero Teln/a H BJaru. Takoe HM3MeHeHMe COCTOSHHS BO3-
AyXa MPONCXOJHUT, HanpuMep, B NMOMelleHUAX, Il OJHOBPEMEHHO BHI-
JesisieTcss M SIBHOE TelJo M BOAAHOH map, HAH rje BO3JyX OJHOBpe-
MEHHO OXJaxK/J1aeTcs H ocymaeTcs. IIpM mpou3BOJBHOM COOTHOLIEHHU
KOJTHYECTB ACCHMWJIMPDOBAHHEIX BO3JyXOM TelJa W BJark H3MeHeHue
COCTOSIHMsSI BO3JyXa MOXKHO H300pasuth na [ — d-auarpamMe JUHHS-
MH, UMEOIHMH pas/HyHLe HanpabjeHusi. Eclu MOTOKY Bo3ayXa, cy-
Xas yacTb KOTOporo cocrabiaseT G xr/u, mepemaTb Q kIXK/4 Temaa w
W kr/u Biary, To ero suraabnus usMenurtcs na Al xJLx/Kr:

Q=GA I, (11.46)
a Bjarocogepxkanve — na Ad’ xr/xr:
W=GAd. (11.47)
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OTHolleHHe NpaBLIX U JeBHX dyacreil ypabHenmit (I1.46) n (1L
47) ecTh NMoKasaTesb HANpaBJeHHs Jyya [pouecca H3MeHeHHs COCTOs-
Hus Bo3jayxa B | — d-gjuarpaMMe H COOTBETCTBYeT yIJOoBOMYy Ko3¢-
bunueHTy

e=Q/W=A[/Ad. (I1.48)

H3MeneHnHe COCTOSIHHMs BO3JyXa B NOMeleHHH NpH ero obpaboTke
B Kamepax CBOJHTCS K H3MEHEHHIO ero 3HTaJblHH M BJAroCoAepxa-
HUsl. 3HAs HayaJdbHOe COCTOsIHHe M KoJudecTBo G, Kr, BO3AyXa, BeJH-
YHHY MOJHBIX TelJonocTyiienuit @ u Baaromoctymienuit W B Bos3ayx,
MOKHO, MOJAB3YsCh MoKazareaeM & U [ — d-puarpamMmoi, oNpefeauTb
KOHeuHLIe MapaMeTphl Bo3gyXa. B apyroM cayuae HeH3BeCTHHIMH, IIPH
NPOYNX M3BECTHHX JaHHBIX, MOTYT OBITb: PAacXoABl Bosiyxa G, Temaa
Q uBaaru W.

[TosuTponuyeckuil mporece ¢ MPOU3BOABHBIM IoOKazaTesleM & BKJAIO-
yaer B cels1 o CyLIECTBY BCe BO3MOXKHBIE INPONECCH W3MeHEHHA Tel-
JIOBJAAXKHOCTHOIO cocTostHusl Bo3gyxa (oM. puc. 1. 10).

§ 17. IpomeccH cMelieHus

[Ipu KoHAMUHOHHPOBAHHMH B psifie CJAyuaeB HapyKHBIH BO3AYX, MO-
JaBaeMbill B IOMelleHHe, cCMEIIHBAIOT C BHYTPEHHHM BO3gyXoM (pe-
LHUPKYJSAIHS BHYTPeHHEro Bo3AyXa). BO3MOXKHLI W JApyrHe cJayuad,
CBA3aHHBIE C IepeMelIMBAHHEM Macc BO3JyXa PAasHOr0 COCTOSIHHS,
[lpouecc cMemenuss Bo3Ayxa Mpu noctpoenuu Ha [ — d-puarpamme
n3obpaxaercs NPSIMOH, COeAMHSIOINEH TOUKH COCTOSIHHS BO3JyXa cMe-
muBaeMbX Macc. Touka cMecH Bcerga pacrnoJsiaraercsi Ha 3ToH NPsMoil
H JIeJUT ee Ha OTPe3KH, 00PaTHO MPONOPIHOHANbHHE CMEHIHBAEMHBIM
KoJHyecTBaM Bozjayxa. Ecad cmemath Bo3ayx cocrosuus I (puc. [1.13)
B KoJsuyectBe (G ¢ BO3JAYXOM COCTOsiHMS 2 B KoJauyectBe #G, 10
TOoYKa cMecu 3 pasdenuT oTpe3ok I[—2 wuju ero npoekuuu Al u
Adi_» na vactu I1—3, 83—2 uan Al,—3, Als 3 m Ad,_3, Ads_s:

1—3 AT, Ad_, G 1

— fpownay p— = ., .4
3—2 Al , Ad , naG n (I1.49)

Takum o6pasoM, uToObl HaHTH TOUKy CMecH, HYXKHO Npsmyio [ —2
UM ee MPOEKIUH pa3neduTb Ha n-4-1 "acTedr U OTJAOKHTH OT TOUKH
I opgHy uacTb, OCTABHB 1 yacTeH j0 Toukd 2. Takoe mocTpoeHHe oIl-
penenHT IONOXKEHHe TOUKH cMecH. DBoamoxeH cayuail, Korga TOu-
Ka cMecu 4’ okaxercst B oOjacTH HHxKe JuHHH @=100%. D10 3HA-
YHT, YTO NPH cMelIMBaHuH OyaeT 06pa3oBBIBATLCA TyMaH (KOHAEHcA-
uus, obpasoBaHHe Kamelb H3 BOASHOrO Napa, CoAepIKAIErocs B
Bo3ayxe). EciM NPHHATL TeMIlepaTypy Bhiajalomeil BAarH, GAH3KOMk
K TeMIepaType MOKDPOro TepMomeTrpa, cooTBeTcTByMomel (/3 =const)
Touke cmecu 4° (puc. 11.14), To neficTBUTe/bHEIE MapaMeTPhl TOYKH
cMecH 3 OyAyT COOTBETCTBOBAThH NepecevyeHuio JuHHE [sr=const u
9=100%. ChHuxkenuwe BJArocofepaHus BO3AYXa 34 CUET KOHIEH-
caluu Baaru OyneT:

Ad = dy— dye (11.50)
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Puc. II,13. I — d-puarpaMmMa ¢  peXHMOM Puc. I11.14, I — d-aHarpamMMa ¢  pexRHMOM
CcMelleHHsl ABYX MAacc BO3AyXa DasauyHoro CMeLIEeHHS] BO3AYXA NpH PACHOJOMEHHH TOY-
COCTOAHHSA KH CMeCH HHXe JHHHH ¢=100%,

§ 18. IlpuéamKeuubiii aHAJNTHYECKAH METOJ pacyeTa H3MEHEeHHd
TEMJIOBJAKHOCTHOTO COCTOSHHS BO3AYyXa
B TIpounecce ero KOHIHUHOHHPOBAHHASA

[Tpu TpOEKTHPOBAHMM CHCTeM KOHAHMIIMOHUDOBAHHS BO3AYXa, a
TakkKe INPH UX HCHBITAHHH, PErYJAHPOBAaHMH H T. K. HEOOXOJUMO HMETb
BO3MOKHOCTH PACCYHTHIBATE NPOIECCH W3MEHEHHs TEIJIOBJAAXKHOCTHOIO
COCTOSIHHSL BO3JyXa AaHAJUTHYECKH H YHUCJAEHHO (B TOM UHcje ¢ HC-
rnonb3oBanneM IBM). Ocofenno 6osblioe 3HaueHHE 3TO HUMeeT HJIA
pacuera IpoleccoB H cHCTeM C nomolbio 9BM npu ucnosnb3oBaHHH
cucteMbl aBToMaTHyeckoro mpoekrHpoBanus CAIIP.

[IpsiMoe HcHosb30BaHHWEe MOAHBIX 3apucuMoctell  Buma (II.11),
(IL12), (I1.17), a Takxke QYHKUHH Pra=[(!) 3HAUHTESBHO YCIOKHSI-
eT pacueT; IIpUMeHeHHe TPaAHIHOHHOro rpaduyeckoro meropa pac-
yera ¢ noMolnel0 /—d-gnarpamMmbl cy:xaer BO3MOMKHOCTH, OTpaHH-
yuBaeT BapHaHTHOCTL CpaBHeHHs M aHAJH3 PeXUMOB M (haKTHUECKH
HCKJIOyaeT HCIosib3oBaHne DBM W aHaauTHYecKHX METOJ0B pellle-
HUs. B cBSI3W C 3TUM BO3HHKAeT HeOOGXOJHMOCTL B IPUOAHKEHHOM
(B mpemenax Heo6XOAHMOI TOUHOCTH U m3BecTHOM st CKB orpanu-
YeHHOM JHanasoHe IlapaMeTpoB) MeTOAe OINpefeJeHHss COCTOSHHUS
BJAQXKHOTO BO3AYyXa H IIPOLECCOB el0 H3IMeHEHHS.

[lisi aHanUTHYECKOTO pellleHHsi 3agay TemaIo- W BJAaronepeHoca
TpebyloTcsi MpocTHeE 3aBHCHMOCTH, OINHCHBAKOMHE COCTOSIHHE BJax-
Horo Bosayxa. Ilofo6Horo popma 3aBHCHMOCTH NOJAYYeHH B paboTre [5].

Braxublit Bo3ayx, Kak 6wulo ckasaHo B § 9, MOxHO paccMaTpH-
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BAThb KaK CMeCh HAEAaJbHHIX rasoB, COCTOSIIYIO M3 CYXOro BosayXa H
neperperoro (HeHachI{eHHBIA BO3AyX) HJIH HACHIIEHHOro (HAachilleH-
HBll BO3Jyx) napa. DHTaJblMs BJA4XKHOro BO3AyXa ONpelensiercs B
COOTBETCTBHH C MAccOBOH KOHIEHTpaiHel mapa B Bo3gyxe (BJaaroco-
JepxanueM dy):

Io=1, ¢+ dgIn=csta+ du (r + cn ts), (I11.51)
rae r -— TelyoTa KOHAEHCAun BOAAHOTO Ilapa.

B orpanuuennom aas CKB aunanasoHe mapamMeTpoB B KayecTBe
OCHOBHEIX ypaBHeHHH NpH INpHO/HKEeHHHX aHaJUTHYECKHX Dacuerax
MOryT OHITh HCIOJAB3OBAHHl CJAeaylonpde GOPMyJaHl AJS SHTAJbIHH
BO3JlyXa H ee MpHpAaIeHHUs:

Iy ~ 1,024 ¢, - 2,53 dy; (I1.52)
Algm 1,024 Aty + 2,53 A dy. (11.53)

@opmyan (I11.52) n (I1.53) MOXKHO HCTOJAB30BATH M JIETKO Npeol-
pazoBaTh INPUMEHHTEJBHO K PacCMOTPEHHBIM BHIIIE OCHOBHBIM IIpo-
eccaM H3MeHEeHHs TeIJIOBJAaXKHOCTHOIO COCTOSIHMS BO3AYXa INpH ero
KOHAHIIHOHHDOBAaHHUMN.

W30BnakHOCTHBIA IpoHecc HarpeBa HJH OXJaXAeHHs BO3AYyXa,
npoTeKaomWui 1o AuHuM d=const, Moxker OBITH paccuuTaH mno Mpuod-
JUXKEeHHOH  dopMmyJe

AtJA T =0,98, (11.54)
raie Af— u3MeHeHMe TeMIlepAaTyPhl BO3AYyXa, COOTBETCTBYWOIIEE H3MEHEHUIO  ero
SHTaNBNHK Ha Al

Ilponecc u302HTANBIMAHOrO yBJAAXKHEHHs, NPOTEKAOIWHUHE MO JH-
HHM [=const, paccUuTEHBaercss O ypaBHEHHIO

At/A d ~ 2,45, (11.55)
rie Af — H3MeHeHHe TeMIEpaTypH BO3[yXa, COOTBETCTBYIOLLEE H3MEHEHHIO BJArQCco-
JepxK aHud Ha Ad.

WsorepMmuueckuil mpouecc, NPOTEKAOMHUA Mo JUHHAM f{=const,
BLIpaxkaeTcsl  3aBHCHMOCTLIO:

A1/A d = 2,53, (11.56)
rie Al — U3MeHEHHE 3SHTAJLIHM, COOTBETCTBYIOLIEe H3MEHEHHMIO BJArOCOJAEPXKAHHA
Ha Ad.

CobupaTesbHBIA NOIUTPONHUECKHH NpoNecC, CBA3AHHBIA C INPOH3-
BOJILHBIM HalpaBJeHHeM Jyua Iporecca e=var, NIpUOAHKEHHO MOXK-
HO paccuuTaTh IOJb3yAch (opmyoh:

At/A ] =0,98—2 45/e. (11.57)

ITpn pacuere mapaMeTpop BO3AyXa OKOJO NMOBEPXHOCTH, Ha KOTO-
poll BHNajaeT KoHJeHcaT, HJIH IPH HEMOCPeACTBEHHOM KOHTAaKTe BO3-
JAyXa C BOJOH HaJ INOBEPXHOCTBIO (GOPMHUDYETCs MOTPaHUUHHIA CJIOH,
3anoJHeHHBI HacHIEHHBIM BosjgyxoM. Ilpu pacuere B Takux cayuasx
He00X0/JMMO 3HATh NapaMeTPhl BO3jiyXxa Ha JUHHH @=const BO6aU3H
¢=100%. 15 3TOro Hy»KHO onHMcaTb NpPHOJHKEHHEIM YpPaBHEHHEM
KpuBYIO p=const. Y100HO H MOXKHO LOCTAaTOYHO TOUHO 3Ty KPHBYIO B
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pa6oqeu AJIs1 KORAMIHOHHMPOBAIIHS BO3AyXa AHAaNa3oHe 3HaYeHHH 3a-
MEHHTDb JIOMAHOH JHIIHEH, COCTOSIIeHd H3 HECKOJbKHX OTpE3KOB IIps-
MBIX, ypaBHEHI/IH STHX TIPAMBIX HMET BHA:

lp=A+ Bty; (IL58) Io=C+Dd,. (11 59)
Muorza HeoGX0AMMO HMETh 32 BUCHMOCTH BHAA:
dy=(I,—C)/D;  (11.60) ty= (I,— A)/B, (11.61)
Tie IW' ty dg — SHTANLINSA, TEMUEPATYPA H BJArOCOAEPKAHHE, COOTBETCTBYIOIRHE

CBOMM 3HaUEHHAM Ha 3ajarHOH JHHMH @=const; A, B, C, D — uucnennnle KO-
$uunenth (Taba. II 2)
Ta6anuma 11.2. 3nauenus xospduumentos A, B, C, D (upu Gapomerpuueckom
nasaedun 101,3 xila)

3HauenHa Ko>(PDHUUCHTOB Kpu TeMAeparype, °C
o % Kosbduuuent
0—10 1920 ' 2030
A 8,6 1,4 —24,4
B 1,88 2,60 3,89
90 C —9,66 —1.3 7,11
D 5,37 4,16 3,62
A 9,1 1.5 —25,5
B 1,94 2,7 4,05
— 95 C —9.77 —1,32 6,29
D 5,17 4,03 3,49
A 9,6 1,3 —281
B 1,98 2.8 427
160 C —9,8 —1,27 7,15
D 5,08 .97 3,4

[Ipu pacdere yBIaXKHeHHs, OCYWIKH H OXJaXKJAEHHA BO3AyXa HyHK-
HO YMeTb ONpPEAe/iATh MapaMeTphl BO3LAYXa IIOC/]E €r0 KOHTAKTa ¢ BO-
LOI HJIM TeMItepaTypPy BOABI, KOTOpas 0GeCNeYHT 3alaHHO€ HanpasJe-
HUe Jyda Tpoliecca H3MCHEHHS COCTOAHMA Bosjyxa. Koueunpie napa-
METpH BO3AyXa OGBIYHO YCJOBHO OTPEAeNsiOT TOUKOH mepecedenHs Jay-
Ya npoLecca H3MeHCHHs COCTOSIHHS BO3fyXa ¢ JuHHeH ¢=90--959%,
a TeMNepaTypy BOJABl — TOUKOH Nepecedelldss TOro Jyda C JHHHEH
@==100%. [Tapamerppl Touex nepeceuenus c @p==const Moxuo pac-
CYHTATh MO NpHGJHKEHIBM aHaJHTHYECKHM QopMynam. Had ux no-
JAyUeHus: HEOOXOJHMO COBMECTHO PEWHTh CHCTEMY YDaBHEHHIl, HANDH-
Mep, B BHIE!

Iy — 1) /{dy— dy) = &13 (11.62)
»=C+Ddy, (11.63)

VYpasuenne (I1.62) xapaxrepusyer Jiyu ey H3MEHEHHS COCTOSIHHA
BO3JlyXa, HMEWLIEro HadaabHHe IapaMerpsl [y u di, a ypaBHeHne
(I1.63) — oTpesok TNpsIMOfl, aMMPOKCHMHPYIOIEH  COOTBETCTBYIOLLYIO
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JIMHHIO TOCTOSMHON OTHOCHTEJNBbHOH BJAAKHOCTH (=CoNsl B ompele-
JIEHHOM JlMalia30He TeMIepaTyp.

Ioxcrapasis pelpaxenne Aas dy u3 ypasuenus (1160) B ypasne-
nue (11.62), noayuum Qopmyay s olpeAeseHus IHTAnbIMH [ ROR-
Jlyxa B TOUKe HCPECEYeHHH Jydya Tpouecca ¢ JWHHeld ¢=const:

I, —(C/D—dy) &
o= t—ey/D :

3nas s3uauenne [y, N0 aHAJTUTHUECKHM 3aBHCUMOCTSM MOXKHO oilpe-
JENHTb OCTadbHble NIapaMelpbl TOYKH Tepecevenus: dy no Qopmy-
e (11.60), fp no popmyse (I1.61). CaexycT umCTb B BHAY, UTO MpH
IPOH3BOJBHOM §apoMeTpHYecKoM faBJeHUH Pg; UHC/IEHHOE 3HaueHHe
@1 Ha Juuun @=const / — d-guarpammbl, nocTpoenHoli npu  Gapo-
METPHUYECKOM JaBJeHHH Pg, U3MeHdeTcsl TPOTNOPUHMOHAJDHO H3MEIIC-
nnio GapoMerpudeckoro pasaenust [cm. dopmyay (11.22)].

[onpasounbift  kosppuunent Kp,, KOTOPbIH IPH STOM HOJKeEH
GBITb YYTeH, HANIPHMEDP TNPU ONPeAGNCHHH  BHTAAbIUM 1O (pepMyse

oy =Kegl, (11 65)
34BMCHT OT OTHOCHTeJbioro 3uavends Pgi/Ps. Ynciaennvle siauenns
ko3 punnentos Kp;, COOTBETCTBYIOUIHE BeJudunaM GapoMmerpHuec-
Koro Aapjenus Pg,, oliuuawmerocs oT Ps=101,3 xI[la, npunuma-
0TS CIEeAYIOWIHMH:

Pey, xIla . . . . . 91,2 95 98,8 101,3 103
e e 0.9 0.94 0,98 1 1.0t

1 (11 64)

re

Heo6x01HM0 OTMETHTDB, YTO NOZOGHOTrO Ke pOAZ TpeoGpa3oBaHKS
MOXKET ObiTb HCIOJAL30CAND AJISl pacdera NponeccoB o6paBoTKH  Bo3-
ayxa copGedramu (cM. § 21). Toabko B 5TOM ciyuae UHCJEHHBIE
3Mauenns ¢ Ha JHHAM @==const GyAyT H3MeEHATbCs IPONOPLHONANb-
HO H3MEHCHHI) A2BJEHHs HACHIIEUHA BOASHBIX NaPOB Haj PACTBOPOM
N0 CpaBHEHHIO C €r0 HACBIEHHBIM COCTOSHHCM Hal IOBEPXIOCTbIO
BOZHL.

Tlpu MCTIOAB3OBAHHH TIPHONHKEIHOrO AHAJAUTHYECKOrO METOAA AJf
pacyera TemaoMaccooGmena ynoOHBIM OKAa3biBAeTCs  HCIOJb30BAHHE
YCIOBHOTO TIOKA3aTeJsl — YAEALHOH TelOeMKOCTH HACBIIENHOTO BO3-
AyXa €y Ha JHHHA nacenus ¢=100%. Benuunna cy noxassiBaer,
KaK H3MeHAeTCS 3HTANDbIHA HACBILEHHOIO BO3IyXa ¢ H3MeHEHHEM
€ro TeMNeparTyphl, ecJH  BO3AYX NPH ITOM OCTAETCH  HACHIIEHHBIM.
YRenblyio TENVIOEMKOCTs €; MOXKIO ONPeReJuTh 1o (opMyse
Oyt O pmiin.
at i EE:

Cy =

(11.66)

=100 =100

Lle Cn — TCIIOEMKOCTh BJAXKHOIO BO3AYXa, onpenciseMan no dopsyae (I118);

OBLIUHO Oila OYeHb 6JM3KAa K TEIJI0eMKOCTH CYXOro BO3/l3Xa H MOXKET NPUHHMATHCH
pasuolt el

[TpousBognas dyiop O TeMIEparype fp—io0 B 3aBHcHMOCTH (I1.66)
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MOXeT ObITh NOJYyYeHa CJeAyImHM 006pasoM. 3aBHCHMOCTb dg OT
tp onpenenum noacraHoBkol Qopmyant (11.68) B ypaBnenume (I11.60):

I,—C A+Bt,—C A—C B

dq, = B = D = D -+ ¥l t‘p, (11.67)
0dq, B

OTKyAa =—. (I1.68)
0tq, D

3uauennsd B u D npu pacuere no ¢popmyae (I11.68) mosxHbl GHITH
B3sATH H3 Taba. 11.2 npu ¢=1009% Aag cOOTBETCTBYyIOILEr0 AHANIA30HA
TeMueparyp. °

Ians pacyera no npubaHKEeHHOMY aHAJHTHUECKOMY METORY JOGHIX
MPOLEeCCOB H3MEHEHHS TelJOB/IAXXHOCTHOTO COCTOSHHS BO3AyXa H HX
NPOH3BOJILHEIX COYETAHHA AOCTaTOYHO MNpHBeAeHHBIX ¢opmya. Ilo-
TPEIIHOCTb PAacyeToB MO HHM (IpH TeMnepaTypax Bozayxa oT —40 mo
+40°C u BaaxHocTsAx oT 1 A0 25 r/Kr) He BHIXOAHT 3a npefess 3%.
PesyJabraTel 4HC/ACHHBIX pacueTos no (popMmynaam oKaseBawTcs OoJee
TOYHBIMH, YeM MOJyYyeHHble rpa@HyecKAM nocrpoeHHeMm Ha | — d-pn-
arpaMmme.

§ 19. IcuxpoMeTrpnyeckas auarpamMma

B oranyme or I —d-anarpaMumbl, ¢ B OCHOBE MOCTPOEHHS MpPH-
HATH rpaguyecKHe B3aHMOCBSI3H MeXAy napaMeTpaMH BJaXKHOrO BO3-
AyXa, KOTOpHe HaHeceHH Ha KOODJAHHATHYW  ceTKy I, d, B 1cHxpo-
MeTPHUYECKOH AHarpaMMme HCHOJb30BAHA CHCTeMa KOOPAHHAT fo— X.
OCHOBHBIMH NapaMeTpaMH BJAXKHOro BO3AyXa, MeXAY KOTOPHIMH OII-
pejeJsieTcsi  B3aHMOCBA3b Ha fc — X-Amarpamme, sABasoTcs fe. X, I,
tw, tp, ¢ B Pg. OcHOBOM  rpa¢uyeckoro MOCTPOEHHS SIBASETCS PABHO-
MepHas ceTKa napaJjijenbHbIX H30MHHHH f, U BAarocojiep:xkaHuf x. Xa-
paKTepHas 0COGeHHOCTh NMCHXPOMETpPHUecKOil Amarpammel (puc. 11.15)
3aKJjioyaercs B mapaJsJesbHOCTH (B peanbHom fJasi CKB anamnasone)
HaHeceHHs] H30JHHHE TeMmneparyp fe, tw, H fp W 3HTaapnnu I. Kpome
TOro, Ha AHarpaMme HaHECEHB! JIMHAH OTHOCHTEJNbHOH BJIZXKHOCTH W
yAeabHoro obbema 1/p. B psfe cayuaes IO oCH OpJHHAT HAHOCHTCSH
LIKaJja YIPYTroCTH BOASHOIO mapa pg. JIHHHH I==const pacnojoxeHnl
napaj/eabHo JHHHAM fy==const, 4TO BHIOJHEHO ¢ oONlpeJeeHHbIM
jponyuienneM (cum. § 14), nosTomy Ha moJie  AUArpaMMbl  HAHeCEHH
H30JIHHAH TONPAaBOK K 3HaueHUsiM 1.

Ecau B KauecTBe XapaxkTepHCTHKH pOlecca H3MEHEHHS COCTOA-
HHA BO3AyXa Ha [ — d-iinarpamMMme OpHHST YIJA0BOA KO3(hOHIHEHT B
(Ten/I0BNIAXKHOCTHOE OTHOMIEHHE), TO NPH HCMOJb30BAHHH MCHXPOMET-
pHUYecKOH AHAarpaMMBl IJsi 3TOH ULedH NPHMEHAIOT Tak Ha3plBaeMHIf
nokaszareab (paxrtop) sBHOH Temnorel W=Qu/Qu. Illkana sHauennii
W p nuanmasoHe NPaKTHYeCKH HaGJIOAAIOWIEFOCS U3MEHEHHS COCTOSHHS
BJIa’KHOTO BO3AYXa B KOHAHLUHOHHPYeMBIX NMOMEINEHHAX HaHeCeHa IO
KOHTypy AHarpamMBbl. YCJOBHasi Touka (ajs yAo6cTBa MOJB30BaHHS
IIKaJ0H), H3 KOTOPOH HCXOAAT JIHHHH Hampas/jeHHH NpoleccoB MOKa-
sarens W, HaXOANTCs Ha nepeceveHuH amuuil {,=24°C n ¢=50%.
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PaccmorpuM  H300paKeHHe XapakTepHBIX [POLECCOB H3MEHEHHs!
TEIVIOBJAXKHOCTHOTO COCTOSIHMA BO3AyXa B NCHUXPOMETPHYECKOH AH-
arpamMe (puc. 11.16):

OXJaXK/IeHHe Bo3Lyxa Ge3 H3MEHEHHA BJATOCOAEPKAHHA — O JHT
HHUM ¢, = const, Ho oT Toukn A ¥ Touke /| (¥=-+41);

HarpeBaHHEe BO3JyXa 6e3 H3MeHeHHS BJAATOCOAEPKAHHA 1O JHHHH
tp=const (x=const) or Toukn A ¥ Touke 2 (F=-+1);

NOJIUTPOITHYECKHE NPONECCH HATPEBAaHHS W YBJAhHEHHs, OXAakK/Ie-
HHS 1 ocywlkH (A —3) u Ap. — B npou3BoJbHOM HanpasseHuu (W=
=Vvar) Ha AHarpaMme;

annabaTHoe (HM303HTAAbIIHAHOE) oxJaxienne (A —4) — no JUHHH
tu=const (V=-Fo0);

H303HTaNAbNHAHOE HarpeBaHHe! — TakXKe MO JUHHH ty=const (¥=
=o00);

H30TePMHYECKHE IPOLECCH YBAAXKHEHHS H OCYIIKH MO JIHHHY fo=
=const (¥=0).

Mpumep 111, dano #,=20°C; ¢=50%. Onpepennts ¢ NOMOLILK) NCHXPOMET-
PHUECKOMH LuarpaMmbl OCTaJbHbIE aPaMeTphl BJIaXKHOr0 BO3LyXa

Pewenue Ha puarpamume (puc. 11 15) Haxopum nosoxeHne toukd I Yepes Tou-
Ky ! NpOBOAMM JIHHHIO, MapajienbHyo ocH abcuuce CrieBa Ha MepeCedeHHH 3TOH JH-
HHE ¢ KpuBoH @=100% naxonmMm 3Hauenue f{p==9°C, a cnpaBa Ha OCH OpAHHAT —
anauenue x==0,0073 kr/kr. IlpoBeast sunui0 fy==const, Ha mepeceveduu ¢ @==100%
HaxXOIHM fy==13,6°C, a Ha JOMOJHHUTENbHON wWKane-— 3HaueHde /=385 KIx/Kr.
ITonpaska k 3mauenuio I cocraBasier — 0,15. Torga daxtuueckoe s3navende /=38 5—
—0,15=38,35 x[x/kr. IlyTeM uHTepIONSUYH RAaXOLUM 3HaueHHe 1/p=0,84 M3/kr,
oTKyna p==1,19 kr/M3,

Ha puc 1115 aunusimu H — O — I’ — II — B — ¥ u306pakeH HpollecC H3MeHe-
HHA COCTOSIHHSI BO3JyXa, pacCMarpuBaeMblfl fajee B npumepe [V 2

§ 20. [Mpoueccs Teno- U BJAroo0OMeHa MeXAY BO3YXOM H BOROW

B nponecce yBiaKHEHHS HJIH OCYIIKH, a YaCTO H IIPH OXJaKAeHUH
H Harpese BO3JAYyX BBOASIT B KOHTAKT C BoZoH. s storo ero npomy-
CKaIOT Yepe3 KaMmephl, B KOTOPHX pasOphi3THBAaETCS BOAA, HJIH NPOAY-
BAIOT uepe3 MOPHCTHE CAOH AHOO0 OopeOpeHHBEE OBEPXHOCTH, OpOLIde-
MBle€ BOJOH.

OO6blYHO NpexanoJaraloT, YTo TOHKHE cjaofi Bo3dyxa Ha IOBepXHO-
CTH BOJAB OKa3BIBA€TCS MOJHOCTbIO HACHIUEHHBIM BOASHBIMH IapaMi.
a ero TeMmnepatypa paBHa TemnepaType Boabl. CocTosHHe BO34yXa B
3TOM CJIO€ MOJKHO ONPefeJHTh II0 TeMnepaTrype BOAbLL, CUATAS €ro OT-
HOCHTEJbHYIO BJAXKHOCTh ¢, paBHO# 100%. IIpu rakom mpeanooxe-
HHH TIpolecc TemJao- H BJAarcof6MeHa MeXAy BO3AyXOM H BOAOH MOXKHO
paccmMaTpHBaTh KaK Iponecc CMelIeHHs OCHOBHOIO IOTOK& BO3-
AyXa C HAaCHIIEHHHIM BO3JYXOM B TOHKOM CJIO€, KOHTAKTHDYIOWEM C
Bojo#. Ilpu reniomaccoo6mMene TeMiepatypa BOAH HECKOJAbKO H3MEH:-
eTCqd W AJfA NOCTPOEHHs Npolecca MPHHAMAETCS HEKOTOpas NMpPOMEXKY-

t TIpH HCIONb3OBAHHH NCHXPOMETDHYECKO) jauarpammsl (B oviawure or [ — d-pu-
arpaMmbl) B pesyabTaTe HaHeCeHHsi JHHHI W303HTAJLIMAHBIX [POLECCOB IOJY4aioTCs
HeHCTBHTE/bHEIE 3HAUEHHS] NAPaMeTPOB BO3NYXA KOHEUHOrO0 COCTOSNHHA.
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TouHas Temmeparypa llapamerpnl cMeCH Ha NPSAMOH, COeRHHAIOMEH
TOUKY COCTOSIHHS BO3AYyXa C TOUKOH, ONpeAe/eHHOH TeMIlepaTypoH BO-
Abl Ha aunHn @=100%, 3aBHCAT OT IJIOLIZAH NOBEPXHOCTH TENJ0006-
MeHa, TMPOJAO/JKHTEJbHOCTH KOHTAKTa, a TakxKe IapaMeTpoB BO3AYXa
H BOAHEL. B pacuerax HCIOAB3YIOT TaK HAasHBaeMbHl KOI((PHIHEHT Opo-
wieHns: B, KOTOpbI paBeH KOJIHUeCTBY (B KI) pa3OpBI3THBAeMOH BOAH
na | nr Bo3ayxa, a Tak:Ke YUHTHIBAIOT HallpaBAeHHe Jyua IIponecca H
KOHCTPYKTHBHEIE OCODEeHHOCTH KaMepbl. OOBIYHO NPHHHMAeTCd, 4TO
TOYKa CMeCH, ompejessdiolllas ITapaMeTPLl BO3AyXa IMOCHAE ODOIUIEHHS,
YCTOUUHBO MOXKeT HAXOAHTbCA Ha JHHHH @=90--95%. M3 atux ycijo-
BHIl H PacCUHTHIBAIOT PEXKHM ODOLIEHH.

PaccMoTpuM HeCKOJBKO HaunOoJiee XapakKTepHBIX CAYUaeB H3MeHe-
HHSI COCTOSHHA BO3AyXa IPH KOHTaKTe C BOAOH.

Ilycth HauanbHOE COCTOSIHHE BO3JlyXa COOTBETCTBYeT TOukKe A Ha
{—d-gnarpamme, npexcraBiensoii na pHce. 11.17. Tlpr rtemmepatype
BOJBI, COOTBeTCTBYWOLIEH Touke I (fw>ta) Oymer NMPOHCXOAHTDL YBJIAXK-
HeHHe W HarpeB Bo3Ayxa. McmapeHne BOABI OCYLIECTBJISETCA LEJHKOM
3a cueT ee COGCTBeHHON 3HTAJBIHH. [IpH TeMIlepaType BOAH B Touxe 2
(tw=1t4) BO3LYX yBJaXKHSETCS He H3MEHSS CBoefl TeMIlepaTypn. Ha
HCIIapeHHe pacxoAyeTcs Temyo BOoAH. IIpH TeMIepaType BOAB B TOUKE
3 (fm a<<tw<<Cfa) NPOHCXOAHT YBJIAXKHEHHe H HEKOTOPOE OXJaXKAECHHE
BogAyxa Temyo F1 HCNAapeHHE NMOCTYIIaeT OT BO3AYXA H YACTHUYHO OT
Boas. Ecnm Boga HMMeeT TeMIlepaTypy MOKpPOrO  TepMoMeTpa
(tw=1ty 4, TOuKa 4) TPOHCXOAHT H303HTAMBIHAHOE YBJaXKHEHHE BO3-
Ayxa Temio Ajs UcNapeHHs IOCTYNAET TOJBKO OT BO3AYXa H eMy xKe
BO3BpalllaeTcs B BHAC TeIJIOTHI Ilapoo6pasoBaHud. B Touke 5 teMe-
paTypa BOJABI COOTBETCTBYET VYCJHOBHIO [fpa<<lyw<{fya. Boaayx ne-
CROJLLO YBJIAJKHAETCH H 3aMETHO oXJaxjaaercs Telao BO3ayxa HIeT
Ha uCnapeHHe H Ha Harpes BoAbl B Touke 6 (fyy={fpa) NMPOHCXOAHT
OXJlaxJIeHHE BO3AYXa IIPH HEH3MEHHOM BJalroCOAepKaHHH (Cyxoe OX-
jgaxaenne). [Ipn tw<tpa (TOuKa 7) BO3/YyX HHTEHCHBHO OXJaKAA€TCHA
H ocymaercs. Boga oxaaxkjpaeT BO3AYX H OTOHpaeT TeIJIO, BH-
JdenuBlieecs IPH kOHAEHCALHH BOJASHBIX IIapPOB Ha ee IOBEPXHOCTH

®agTHIECKH NPOLECC H3MEHEHHS COCTOSIHHS BO3AYyXa IIPH KOHTaKTe
C BOJIOH B OPOCHTEJNbHOM NPOCTPAHCTBE IPOHCXOAHT Ha [ — d-aHarpam-
Me He 1o IpsAvoi, a Mo CMoXHOH KpHBoOi. Ecsu passrTHe 3T10r0 IpO-
Lecca BO BpeveHH pa3OHTb Ha KOHeuHble OTPE3KH, TO MOMKHO mpocJe-
JIHUTH €10 BEPOSTHHIH Xapakrep. PaccMOTpHM ciyyail, KOrga TemIepa-
Typa pas3OpLI3THBaeMON BORB HHMKE TEMIIEPATYPH TOYKH POCH IIOCTY-
NawIlero B KaMepy BO3AYXa, H KOrAa INOTOKH BO3[yXa H BOAH ABU-
KyTes IapaJueabHo (pac. 11.18).

B nepsblii pacueTHLIH HHTEPBAJ BpeMEHH MaJas 4aCTb OpPOLIAeMOTo
BO3/lyXa BOHAeT B KOHTAKT C IIOBEPXHOCTbIO Kallellb H NpHOGpeTeT Ha-
YaJbHYIO TeMIlepaTypy Boabl T H ¢=100%. dra vacts Bo3ayxa cMe-
HIMBAETCSA C OCTAaJbHOM MAacCOH BO3/JyXa, UMEIOiell 1apaMeTphsl TOUYKH
1, v Toyka cMecH 2 GyAeT HAXOAHTbCS Ha NPAMOH JIHHHH, COENHHSIO-
el TOUKy BO3JyXa HauaJbHOTO COCTOAHHA [ H TOYKY Ha JIHHHH @=
=100%, coOTBeTCTBYIOLIYIO HAYaAbHOH TeMIlepaType BOAH Ti. B Ha-
yaje BTOPOTO pacyeTHOTO HHTepBaJja B pe3yJbTaTe TellJI00OMeHa ¢
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d
Puc, IL17. [ — d-pmarpamMa  XxXapagTepHbX Pruc, 11.18. U3smenenne B
npouec;os TenA0- ¥ BaarooGMena mo3ayxa © BO3AyXa B TOYKe | npnoel;gef(%:ﬁacl(oT%TO: "nl::
BOJOW NPH Da3NHYHBIX €e TemmepaTypax nol, umeiomefl wuayaney
<t yio TeMnepaTypy
I 7l

ad

Puc. 1119. H BO Bp €oCTO Puc, [1.20, H3meueuHe BO BpeMedHH COCTO-

AuHd BO3AYXa B TOYKe | NPH ero KOHTaKTe AHUS BO3JyXa B TOYKe | NPH ero KOHTaKTe

¢ Bopo#l, UMeloleli HAYAALHYIO TEMNePaTypy ¢ Bomol, umemwoiliefl yavanbuyo TeMmeparypy
T,>>1 ) (NpH napanaeaLuom TOKe)

tp1<1:‘<’m (npy napanaeabuoMm TOKe)
BO3AYXOM TeMmMnepaTtypa BOAH IMOBBICHTCSA A0 Tg, & BO3AVX 6y11eT HUMETh

napaMerpbl ToukH cmecH 2. 3a BTOpoH HHTepBajJ BpeMeHH 4YacTb
Bo3fyxa npHofperaeT mapaMeTpH T, H ¢=100%. OOpasyercs HOBas
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cMech BO3/yXa, COCTOSTHHE KOTOPOH ompenessercss TOYKOH 3, a Bola
HOBBHICHT CBOIO TEMIIEPATYDY A0 T3 H T. 1.

B mepBoM nHTepBajie BpeMeHH (B HauaJje [polieccd) Temnoo6MeH
MeXAy BOAOH H BO3AYXOM OyjeT NpOTeKaTh HHTEHCHBHO 3a CYET 5B-
HOTO H CKPHITOr0 o6MeHa TellsioM NpH OOJbLIOM Ilepellafe TEMIIepaTyp.
Ecnn temmepatypa BoAbl [IOAHHMAeTC BbIlle TEMIEPATYPHl TOUYKH
pPOCHl BO3AYyXd, HHTEHCHBHOCTb TellIoo6MeHa pe3Ko YMEHbIIHTCH:
[IPEKPAaTHTCS 0TJa4a CKPBITOTO TellJla KOHJAEHCAUHH H [0 Mepe MOBH-
LIeHHs] TeMIIepaTypPhl BOJAB HAUHETCS HCIapeHue, yBJd:KHEHHE BO3AYyXa
H mepenaua emy Telnsa napoo6GpasoBanHd. Bosayx GyieT  oTAaBaTth
sIBHOe TelJIOo BOJE, HO YACTHUYHO OHO OYJ€T BO3BpAILATHCS BO3AYXy B
BHJIE CKPBITOrO Tellja BojsHOro napa. MiaMeHneHHe TeMilepaTyphl BOABI
H Bo3ayxa Gyaer MpOHCXOAHTb MexjenHee. [locrenenHo temiepaTypa
BoJAbl OyjaeT IpoA0JXKarb IIOBHIIIATHCH, PHTAJBIHH BO3AyXa Ha IO-
BEPXHOCTH BOABI H OUepejHOfl CMEeCH ABHXKyLIerocst Bo3ayxa OyayT
nprGaHKaTbC APYT K APYry. B KoHIle KOHIOB BoAa NpHOGpETET TeM-
nepatypy MOKpOro TepMoMeTpa TekylleH CMECH BO3/1yXa, SHTaJbIIHS KO-
TOpo#t OyJeT paBHZ 2HTAJIBIIHH BO3/yXa Ha IIOBEDXHOCTH KOHTAKTa C
BoAofi. HaunHasg ¢ aToro MoMeHTa IpoliecC yBiaXKHeHHs BO3Ayxa 6y-
JeT aauabaTHUECKHM: TeMIlepaTypa Bo3AyXa 6yAeT I[OHHMKATbCS, He
H3MeHssl HTAJBIHIO, & TeMieparypa BoAbl OyAeT O0CTaBaThCAd HEH3-
MEeHHOH u paBHOM TeMIlepaType MOKPOTO TepMoMeTpa BosjayXxa (cM.
puc. 11.18 Touku 4, 5 H 6).

[Toao6roro posa paccy:kiaeHHsI OCTAIOTCS CIPAaBEAJHBHIMH H JI5
YCJOBHH, KOTJa HayajbHasg TeMIepaTypa BOJAH Bbllle TEMIIepary-
pbl TOUKH pOCHl H HHIKe TeMilepa-
TYPBl MOKDOTO TEepMOMETpa BO3AY-
xa. Xoa  TaxKoro  H3MEHEHHS
COCTOSIHHS BO3JyXa II0Ka3aH Ha
puc. I1I. 19. HecxosnbKo HHauye pas-
BHBAeTCs IIpOLleCcC IIPH TeMilepary-
pe Bozxw, OoJblledl TeMmepartyphl
MOKDOro TepMOMeTpa BO3AyXa, IIo-
cTynamuero B Kamepy. Pasnuna
COCTOHT B TOM, YTO TeMIlepartypa
BoAH OYyAeT I[OHHXKATbCSI H CTpe-
MHTbCH JIOCTUTHYTH TeMIIEpPaTyphl
MOKDOTO TE€pMOMETPa CMeCH BO3-
AyXa HEKOTODOTO TeKylero CoCTo-
AHAs. Pa3BHTHE 3TOTO mpollecca
nokasano Ha pHc. 11.20. Ha pac.
11.21 nokasaH mpuMep moA0GHOTO
MOCTPOeHHst AJs MpOTHBOTOKA [5].

B IpakTHYCCKHX pacderax 3a-
Jauy yIpoLIA0T H CUHTAKOT, UTO d
H3MEHEHHE  COCTOsSIHHA BO34VXa,

Puc. 11.21, U3meuenue BO BPEMEHH COCTO-
KaK BbpIll€ CKd3aHO, ollpeaensgercs Auud BO3AyXa B TOYKE | NPH €ro KOWUTAKTe

. . . ¢ BOAOH, HMmeroinell HAYANBHYIO TEMMEPATYDY
IpsAMOH JIHHHEH, COC€IHHAKIEeH T <t pl (ap¥ NpOTHBOTOKE)
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TOUKY HAYAJBLHOTO COCTOSIHHSI BO3AYXa H HEKOTOPYIO MPOMEXKYTOYHYIO
TOUKY COCTOSIHHSI BOAH. [IpH pacuerax OOBIYHO HYZKHO 3HATHL mapame-
TPl BO3AYXA [0CJIE €r0 KOHTAKTa C BCAOH 71 TeMiepartypy Boxml, obec-
[IeYHBAIOLIYIO 3aAaHHOE HallpaBJIeHHe Jydya npouecca. Koneynnle napa-
MeTPHl BO3AYXd ONPEAENSIOT TOUKOH 2 MepecedeHust J1yda e H3MEHEeHHs
COCTOSHHSI BO3AYyXa, XapaKTepH3yeMOro HayaJbHLIMH INapaMeTpa-
MH [, di ¢ nuunelt =90-+-95%. Temneparypa BoAbl T (IPOMexyTOU-
Hasl, YCJOBHAS) OMNpEAENHTCH TOUYKOH NepecedeHHs 3TOro Jydya C JH-
uneit ¢=100%. [TapameTpbl TOUKH [lepeceueHHss Jierko OIPEeAEIHTh
rpabHYeCKHM MOCTpoeHHeM Ha [ — d-gmarpaMme, Kak 3TO IOKa3aHO
wa puc. 11.21. Onu MoryT GHITb TaKikKe PacCYMTAHBl aHAJHTHYECKH II0
NpHOGIHKEHHHM dopMyaam (cMm. § 18).

§ 21. Tenao- 1 MaccoofGMeH MEKAY BJAAKHBIM BO3AYXOM
H DPACTBOPAMH COJeH

Temno- H MaccooOMEH MeKAy BO3AYXOM H KHAKOCTBIO SBISAETCS
KOMIIJIEKCHBIM MpPOLECCOM, IpH KOTOPOM OAHOBPEMEHHO IPOHCXOLHT
[IepeHoC TemI0Th H MacCCh BelleCTBa. MHTEHCHBLOCTL NOTOKOB TEIIa
H Macchl BellleCTBa KaK B TOJINE JKHIKOCTH, TaK M HajJ €¢ M0BepX-
HOCTBIO 3aBHCHT OT I'pajHEHTOB IIOTEHIHAJOB IepeHoca. [Ipn 3ToM 110-
TOK TeIVIOTH 3aBHCHT OT I'pajHEHTa TEMIIepaTyphl, 8 IOTOK MacChl — OT
TpajHeHTa, HallpHMEp, KOHUEHTPAlHH BelecTBa. BMecTe ¢ TeM rpaau-
€HT KOHIEHTpAIHH OKA3LBAET BJAHSIHHE HA HHTEHCHBHOCTBb IIOTOKA Tell-
JIOTHI, a TPafHEHT TEMICPATYPH B CBOK Ouepenb —Ha HHTCHCHBHOCTDL
noToka macco (cm. § 20).

Ilpu paccMOTpEHHH TENJIO- H MacCoOOMeHa NPHMEHHTEJIBHO K mpo-
neccaM KOHAHUHOHHPOBAHHS BO3AYXa OCOOBI HHTEpec NpeacTaBJserl
TEIlJIOBJIAXKHOCTHOE COCIOSTHHE Cpel Ha TpaHHIEe pasjgesa «BO3AYX —
KHAKOCTb». OT pa3HOCTH NOTEHUHAJOB MepeHoCa MeKay Maccoll BO3-
AyXa H MOBEPXHOCTBIO, 4 TaKike MEKAY IOBEPXHGCTBIO H Maccofl KM (-
KOCTH 3aBHCHT HHTEHCHBHOCTb TEIJIO- H MacCOOOMEH4, H COOTBETC1BEH-
HO HHTEHCHBHOCTb IIpOLeCcCa H3MEHCHHS COCTOANUS BO3NYXA.

B § 9 ormeuasoch, 4TO HapuHaJbHOe ZaBJEHHE NMAapoB HaJ BO-
107 3aBHCHT OT TEMINEPATYpPHl ee MOBEPXHOCTH. JTO CBA3AHO C TEM, UTO
CHJIbI NOBEPXHOCTHOTO HATAKEHHS YAEPKHBAIOT OTHE/JIbHEIE MOJEKYJIH
B MacCe XHAKOCTH. B 70 ;e BpeMs HEKOTOpHE MOJIEKYJ/bl NpHOGpeTa-
IOT 2HEPTHIO, TIPEBLIMAIOIIYIO HX CPEAHHH 3HEPLeTHUYECKHH YPOBEHh, U
[IOKHAAOT [OBEPXHOCTh. Hekoropule MOMeKYNH, HAXOAAUIHECA HAX TIO-
BEPXHOCTBIO H 06J1afalollHe SHePTHER HHKE CPEAHEro Aas AAHION TeM-
repaTypsl YPOBHS, MOTJIOWAIOTCS [IOBEPXHOCThIO. TakHM 06pa3oM ycTa-
HABJIHBAETCs DPABHOBECHOE cocTostHHe. ECJNH B CHCTEeMe «4HCTas KHJ-
KOCTb — BO3AYX» BCE MOJEKYJbl XHAKOCTH 00JaZal0T OJHHAKOBOH
BO3MOXHOCTbIO MOKHHYTb HOBepxHOCTb (puc. 11.22), To B cHcreme
«pacTBOpP COJIH — BO3AYX» CHTyalHsA HeCKOJbKO HHast (puc. 11.23).
Mounekyssl pacTBOPHTe/ISt 06/1a1al0T BO3MOMKHOCTBIO IOKHAATh NOBEPA-
HOCTb H MOIJIONIATHCS €10, a4 MOJIEKYJB PacCTBOPEHHOTO BelkecTBa (He
JeTyYHe COJH) He 00JiafgaloT Takoll crnocobHocTbio. IToCKOJBLKY B pa-
CTBOPE MOJIEKYJIH PaCTBOPHTEJNsI HCIBITHIBAIOT MPHTSKEHHE HE TOJbKO
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Puc, 11.23. OGmen MoneKynaMu Ha MOBEPXHOCTH DAcTBODA COAH
I — MoJeKyaa coau, 2 -— MoJieKyJa PacTBOPHTeas

MeKAY CO00#, HO H C MOJIEKY/JaMH PaCTBOPEHHOT'O BEIECTBA, KOTOPHIE
He 00/121a10T CIOCOGHOCTLIO IOKHAATh IIOBEPXHOCTD, TO OHH B GOJbIIEH
CTEIEHH yAEePKHBAIOTCS B XKHAKOM DACTBOPE, YEM B YHCTOH XKAAKOCTH
[PH OAHHAKOBEIX TeMIIePATYPHHX VCaoBHAX. CJiel0BATENBLHO, HAA IIO-
BEPXHOCTBIO PACTBOPA HAXOAHTCS MEHDIIE MOJIEKYJ PACTBOPUTEJIS H 14 D-
[HaJAbHOE JaBJIEHHe [aPOB COOTBETCTBeHHO HHKe. OUeBHAHO, ueM BhHI-
uie CO/Jep:KaHHE MOJIEKYJ PaCTBODEHHOTO BEIeCTBA B KHAKOCTH, TEM
MeHbllle NAPIHAJbHOEe AaBJEHHE NapOB DACTBODHTEJS HAl €€ IOBEpPX-
HOCTBIO.
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Conep:KaHue pacTBOPEHHOTO
BeliectBa, Y%, oleHHUBAIOT €ro

AOHUEHTpauuel
G
Kp = —"— 100, (11.69)
W+G;S.B

rje Gp 5 — KOJMYECTBO PACTBOPEHHOrO
BeIIeCTBA, W — KoJiuecTBO pactBo-
purens (Bogw).

IlapunanbHoe paBJjeHHe MNa-
POB KUAKOCTH (BOABI) HaA IO-
| BEPXHOCTBIO pacTBOpa 3aBUCHT

N - OT TeMIepaTypul ¢ U KOHIIEHTpa-

0 2 4 6 8 k0 12 # Ky umn Kp.
B TmnpakTHYeCKHX pacyeTax
IIPOLECCOB TEIJO- U Maccoobme-

Puc. 1124, J-'luarpamm;.’a?::gggro COCTOSIHUSA Ha HCIONb3YIOT TaéJIHU.bI, CBS-

I —xunxas dasa; I — dasa o6pasosanus 3pIBaloliUe MapamMeTPBl P, tu

avaa; Il — dbasa BeINaleHHa COJH Kp st paCTBOpOB PA3NMUHBIX

coneli. Haubosblilee pacnpoct-

paHeHHe B TeXHHKe KOHIHIHO-
HHPOBaHHS BO34yXa HAXOMSAT PacTBOpH XxJopucroro kKaawnud CaCls,
xnopucroro autus LiCl m HexoTophble apyrue. Bribupas passiuunbie
COueTaHHs mapaMeTpos ! U Kp, MOXKHO OCYIIECTBHTb NPAKTUUECKH JIIO-
Oble TpollecChl H3MeHEHUs COCTOsIHUS Bo3ayxa (cm. § 12).

ITonoKUTeNEHBIM CBOACTBOM PaCTBOPOB  COJIEH SIBJASETCH HX CIO-
COOHOCTL HaXOAMTLCS B XHAKOH (hase NMPH OTPHUATEJNbHHIX TeMIepa-
Typax. DT0 CBOHCTBO NO3BOJSET HCIOJb30BATL UX JJst 06paGOTKU HpH-
TOYHOro BO3AYyXa C OYeHb HH3KHMH HAyaJbHBIMH TeMIepaTypaMHu IIpH
HeOOXOAHMOCTH IOJNy4eHHUs] BO3AYXa ¢ HA3KHMU TEMIepaTypol U BJaro-
ColleprKaHHeM, a TaKKe aeT BO3MOKHOCTb 3(h(PEeKTHBHO YTHJIH3UPOBATh
TEIJIOTY BBLITSIXKHOTO BO3/yXa 3MaHHUH U COOPYMKEHUH, HAXOMSIIUXCS B
paoHax c cypoBBIM KJUMAaTOM, H T. A. IIpH pacyerax MOpOLECCOB,
IPOUCXOASIUX NPH OTPHLATEJbHHX TeMIepaTypaxX, UCIOJb3YIOT JHA-
rpaMMul (Pa30BOTrO COCTOSIHHS PacTBOPOB.

Ha puc. 11.24 nokasana gunarpamMma (a30BOr0O COCTOSIHHsi PACTBODA
XJODHCTOTO KaJjblHsg B KoopauHaTaX ! — Ky. KoHueHTpauus, BeIpaxeH-
Hasi B MOJISIX PaCTBOPEHHOro BellecTBa, CBsSI3aHa ¢ Kp 3aBHCHMOCTBIO

. 10K,
Re=—ma—oork,y -

rae M -— MoJeKyJsipHAsS Macca pacTBOPEHHOH COJH,

TemnepaTypa 3amepsaHust pacTBOpa 3aBHCHT OT KOHUEHTDaLHUu
pacTBopeHHoOro BeulecTBa. Ilpu 3Toli TeMmepaType B pacTBope HauH-
HalOT 06pa30BHIBATLCS KDPHUCTAJJIH JbAa. TaKoe COCTOSIHHE pacTBopa
Ha3LBaeTcss KPMOCKOIMYECKHM, a [IOHHKeHUe TeMIepaTyphl 3aMep3a-
HHSI DacTBOpa IO CPABHEHHIO C TeMIlepaTypoH 3aMep3aHusi pPacTBODH-
TeJsl (BOJAH) HOCHT Ha3BaHHe KPHOCKONMUecKoH TeMmepatypbl. Ecan
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pacTBOp B HAYaJbHOM COCTOSIHUUM A 0oXJslaxKAaThb, TO BHayajle 4O COCTOS-
HUus 5 oxsaxkAeHHe TPOHCXOAHNT no JAuHUH Ky=const, B Touke 5 pa-
CTBOp MEPEeXOAHT B KPHOCKONHYECKOe COCTOsiHHe, COXpaHAd IPH 3ITOM
XKUAKY0 (asy. JaabHefiliee oxJaxAeHue OyieT NPOHCXOAHTL IO
Kpusoit 5B m compoBoxnaThci 00pa3oBaHHEM KpPHCTAJdAOB JbAa,
B pe3ysbTaTe Yero KOHUEHTPaUHst pacTBopa OyaeT moBHIIAaThesi. I1pH
OXJMaXAeHHH PacTBOpa A0 TeMIepaTypH HHXKe {5 o00pa3yeTcs Jel H
TBepablfi pacTBop. Eciin Haya/bHOE COCTOSIHHE pacTBOpa XapaKTepusy-
eTcs Toukod I', To mpu oxJaxKAeHHH A0 TOUKH D HayuHaeT BHNAAAThb
coJb, @ TpH JajJbHeAlleM NOHHXKeHHH TeMIleDaTypH Ipolecc NpoTe-
KaeT no KpuBo#i D — B 1m0 AOCTHKEHHsi 3BTEKTHYeCKOH KOHIeHTPaUHH
K; B Touke B. Ilpu pasbHelilieM oOXJaXKIeHHH BeChb PacTBOD mepexo-
AUT B TBepnoe cocrosinne. ONHCaHHBiE SBJCHHS HEOOXOAHMO YUHTH-
BaTh IPH pacueTax npoueccoB o6paGOTKH BO3AYyXa pacTBopaMHu coJefl.

IMapuuanbHoe JAaB/jeHHe BOASIHOTO Iapa Haj pacTBOpPOM COJIH 3a-
BHCHT TOJBKO OT TeMIepaTypH €ro 3aMep3aHMsi ¥ [PaKTHUECKH OJH-
HAaKOBO Haj pacTBOpPaMH Da3JHYHHX coJjel. OnHaKo cielyeT HMeTh B
BHAY, YTO NPH 3TOM KOHIEHTpanusi pacTsopa LoJXKHa OHTb MeHblIe
3BTEKTHYECKOH, a TemjoTa PacTBOPEHUst COJH NOJKHa OLIThb He3Ha-
YHTeJbHOH 10 CPaBHEHHIO ¢ TeIJIOTOH MCmapeHHsi Bojh. TakuM obpa-
30M, €CJIH Y pasjiHuHHX coJelf TeMIlepaTypa 3aMep3aHHs, OAHHAKOBa,
TO BO3AYX HaJl NOBePXHOCTSMH PacTBOPOB IPH PABHHX ero TeMIepa-
Typax 6yAeT UMeTb OAMHAKOBLIE 3HAYEHHUsi OTHOCHUTENbHOH BJIaKHOCTH.

Ilpu pacuerax mpoueccoB Temjo- H MaccoofMeHa B annapatax He-
MOCPEACTBEHHOTO KOHTAaKTa CHCTeM KOHAHUHMOHHMDOBAHHA BO3AYyXa H
YTU/AM3ALHUH Telllla, [Ae NPHMEHAIOT B KauyecTBe paboued cuabl pac-
TBOPH coJiell (HanpuMep, XJIOPHCTHH JUTHH), BO3HHKaeT HeoOGXomu-
MOCTb ONIPeJeJICHUst IOTOKOB TEIJIa H MacCHl.

Ecanu pacyer HOTOKOB Telsia OT TOJILM pacTBopa K BO3AYXY (UJH
Hao60pOT) He BGLI3EIBaeT OCOOEIX  OCJOKHEHHI, TaK KaK IOTO-
KH TelJa B TOJIle pacTBOPA H B BO3AYXE 3aBUCST OT COOTBETCTBYIOMIMX
rpajHeHTOB TeMIepaTyp, TO pacyeT NOTOKOB MacChl BCTpeYaeT 3HAYH-
TeJabHHe TPyAHOCTH. OOLIYHO B pacTBOpe NMOTEHUNHAJOM NepeHoca BJja-
TH NPDHHHMaeTcsi KOHUEHTPALHsl BelecTBa, a B BO3AyXe — NapuHaIbHoe
paBJeHHe. {715 onucanus mponecca nepeHoca BJATH H3 TOJILH PacTBO-
pa K ero NOBEPXHOCTH H OT IOBEPXHOCTH B BO3AYLIHHIH NOTOK MOXKHO
HCIOJh30BaTh €IMHEIH NOTeHNHWAaJ COCTOSHHS BJ4ATH BO BJAasKHOM BO3-
LyXe H B KHIKOCTH — INOTEHIHAaJ BJaKHOCTH [3].

Ilo cBoeMy TepMOZMHAMHUYECKOMY CMBICJIY NOTEHUHAJ BJAaKHOCTH
SIBJIACTCA «IOJHBIM IOTEHIHAJOM» BJarun BO BceX ee (asax H ycJo-
BHSIX, IIPH PAa3JHYHHX TeMllepaTypax W APYTHX NapaMeTpax Cpen, a
TaKKe IPH PasHHX KOHIEHTPaUHsiX pacTBopa. IIpuMeHeHHe MOTEHIHA-
Ja BJaKHOCTH IO3BOJISIeT ONHCATL NepeHOC MAacChHl BelecTBa KaK B
ToJlle KUAKOCTH, TAK H B KOHTaKTHPYIOIUEM C Hell BO3JAYXE.

st pacueToB mnpoumeccoB 06pabOoTKH BO3AYXa pacTBOPaAMH XJIO-
pucroro autusi Ha [ —d-guarpamMmy (puc. 11.25) maHeceHH KpHUBHe
NOCTOSIHHBEIX 3HAUEHHH KOHileHTpauH#i pacTBopoB Kp.
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§ 22. Tenno- n MaccooOMeH MeXIY BJAXKHbIM BO3LYXOM
M TBepAbiMH COpPOEHTaMH

9lBnenne agcopOUMH 3aKIIOYaeTCs B IOLJIOUIEHHH NapoB, TIa30B,
MJH PACTBOPEHHBIX BELIECTB MOBEPXHOCTbIO TBEPALIX MNOLJIOTHTEJel
(ancopbenToB). TakKMMH TUOTJOTHTRJIAMH MOTYT ObITh akTHBUPOBAHHBIH
yroJib, CHJIHKAreJb, ajioMoreJb, ry6uaTaf IlaTHHa K Ap. Bce sTH
BeleCTBA XaPaKTEPH3YIOTCH KANU/IISIPHO-IOPUCTOH CTPYKTYPOHi, BCael-
CTBHE 4Yero OHH 006Jafal0T BeCbMa pa3BHTOH BHYTpPeHHeH MOBepX-
HOCTLIO KaNHJJIAPOB, AOCTHraiomell HeCKOJbKHX COT H Jda)e TBICAY
KBaJApaTHLIX METPOB Ha 1 KT MacChl BEIeCTBA.

MexaHusm npouecca OCylueHHs BO3AyXa NIPU MPOXOXKIECHHH Yepes
caoli agcoGeHTa ([28] 3akiiouyaeTcst B caepyiomeM. MssecTHo, uTo,
KOTJa CMauyHBAIONIAs XKHAKOCTb YACTHYHO 3aTOJHSET KaMNHJJISPHBI
KaHaJl, MEHUCK XHJAKOCTH B KanUWaApe npuobperaer BOTHYTYIO GopMy.
[TapunasbHoe aaBJeHHe NMapOB Ha BOTHYTOH MOBEPXHOCTH MEHHCKA
MeHblle NaPIHaJbHOIO JaBJEHUS MAPOB HaJ IIOCKOH MOBEPXHOCThLIO
xuakocrtu. [lockosbKy mnNapUHaJbHOE [aBJeHHe BOASHOrO Hapa B
BO3JyXE, OKPYXKAIOUEM KalWI,JIPHOE TEJO, BHILE, YeM Ha BOTHYTOI
[OBEDPXHOCTH MEHHCKA, TO 06pa3yiomafcsi pPa3sHOCTb TOTEHUHAJOB BLI-
3BIBAET MEPEHOC Mapa M3 OKPYyXKalomero BO3AyXa B Kamuiaasp. B
KaTWIIApHOM KaHale Nap TIpeTepmeBacT ¢as3oBoe MpeBpallieHHe o
fepexonuT M3 ra3006pa3HOro COCTOSIHHSL B KHAKOe. Takum o6pasoM,
fIpH TNPOXOXKJCHUU OCYLIaeMOro BO3AyXa yepe3 cjaoi apcopbeHTa mpo-
UCXOAUT siBJIeHHe KANMIJsSPHON KOHAEHCALHH, O6YCJOBJCHHOE HAJH-
YyHeM HEKOTOPOro KOJHMUEeCTBA KHUAKOCTH B KalHJAJAsipax, HEOOXOIH-
MOTO JJist 06pa30BaHHsi BOTHYTOTO MEHHCKA,

B TexHuKe KOHJHIMOHHPOBAHUs BO3JyXa IUHPOKO NPHMEHSETCH
cuinkareap SiQ,, npejacTaBasiionUil co60ll 3epHHCTOE CTEKJOBUHOE
BEIEeCTBO, NOJyyaeMoe NyTeM 00pabOTKH KHUJIKOrO CTeKJa MHHepaJb-
Hol kucyortoil. s ocyllieHHust BO3AyXa OOBLIYHO NPHMEHSIIOT CHJIHKA-
resb ¢ pa3MepaMu 3epeH oT | no 3 mm. Cunukarear Mapku KCM
HMeeT CJAeAYIOMHHA TPaHYJOMeTPUUECKHH COCTaB: 3epeH KPYMHOCTHIO
o 2 mm—0,8%; 2—3 um —8,2%; 3—5 mMmM—88%; 5—7 MM —
2,6%. Ilromaab NOBePXHOCTH KaNHJJSPOB B | Kr CHJIMKaresas KOCTH-
raeT 400000 M2 npu maotHoctu crekaa 2000—2500 kr/m3; mioTHOCTDL
cyxoro cuapkaress pasHa 640—700 kr/m3. Cuankaresnb o6aagaeT Bbl-
COKOH THAPOPHUIBHOCTHIO. AJNcopOUpYIOMAst CHOCOOHOCTL CHJIUKATENR
3aBHCHUT OT TEMIIEPATYPHl OCYILIAEMOr0O BO3JyXa: C NOBLIIUCHUEM TEMIIe-
paTyphl BO3AyXa CIOCOGHOCTH HOTJIONIEHHS BJATH CHJIHKATEJeM YMeHDb-
maeTcs.

[Ipe pnutenbHoM npeGbIBAHUH B BO3JAyXe, O0JafarOIEM HEH3M:-
HAIOMUMACS NapaMeTPAMH, CHIMKAreib NpHOOpETAaeT pPaBHOBECHOE C
HHM COCTOsiHHE, XapaKTepH3yIoueecsi ONpeaeIeHHbIM 3HaUeHHEM BJ1aro-
COAEpAAHUSA g, BLIDAKEHHBIM B I'/KL CYXOrO CHJIHKATEJs.

M3 puc. 11.26 BijgHO, 4TO NPH ONPENESEHHOM BJArOCOAEPKAHHH
B0O3/lyXa PaBHOBECHOE COCTOSIHHE CHJIMKATEJsi TE€M HHUZKe, YEM Bl
TeMIepaTypa BO3AyXa, IO3TOMY NPHMEHsSTb CHJIHKareJb AJS OCyLie-
#H51 BO3AyXa NIPH TeMnepaTypax Bhiure 35°C HenesnecoofpasHo.
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HOrO BJIArOCOAEpPKAHHA  CHJIMKAreJss
OT TeMnepaTypbl H BJArocojaepxanus
BO3yXa

B ycnoBHsx npakTHYeCKOro nmpHMeHEHHS CHAHKATENS HJH Apyroro
aACOPOEHTA BJIAIKHOCTL HE CJEAYET AOBOAHTH 40 MPEAECJNbHBIX COCTOSi-
Huit, nokasauuwix Ha puc. 11.26. Tlocieanee oGbacHgeTces TEM, 4TO B
npouecce OCyMIKM BO3AyXa HACHIEHHE aACOpGEHTa NPOHCXOAHT OT-
ACNbHBIMA CIOAMH IO XOAY BO3JAyXa. PacCMOTpHM 3TOT mpouecc He-
CKOJIBKO noapoGHee. Ecan uyepes caofi agcopbenta Toamunot A — I
(puc. I1.27) mpoxoaut ocyuiaemblii BO3AyX, TO OTHOLICHHE x/a B
KaKOli-TO MOMEHT BpeMeHH OymeT BBIpaxaTh CTeNeHb HAaChlleHHS
aacopOeHTa Baarofi (31eCh X — BJAXKHOCTh aACODOEHTA B JAHHBIR
MOMEHT; @ — IIPeJe/ibHOe KOJUYECTBO BJACH, HAChIaoliel aacopbeHnT,
parnoe 0,08—0,1 MaccH CyXOro cuiuKaress).

Ha puc. 11.27 macmra6 atoro otHoweHus ot 0 1o 1 HaueceH Ha
ocu opauHart. [lo ucrevennn BpeMeHn Z, HEKOTOPAS Y4aCTh CJIOS TOJLLH-
HOit A — b OKa3pBaeTCst MOJIHOCTbIO HACHINEHHON. B npegesax Tou-
WHHLL CJI051 5 — B B 9TOT MOMEHT CTeNeHb HACHIEHHS afcopOeHTa H3-
mensercst o1 0 go 1. B nocieaneit wactu ciios B — I' oTHOWIeHKE x/a—>0.
Criep0BaTeqbHO, BO3AYX NPHOGPETAET KOHEYHYIO BJAXKHOCTD [0 BHIXOAE
u3 cnos b — B. Tlo ucreuenuu BpeMeHH, PaBHOro Zs, 4, BO3LYX yKe
HEBO3MOXKHO OCYLIHTbL A0 3aJ4aHHOTO YPOBHS, TaK KaK C 3TOTO MO-
MEHTa CTENEHb HCNOJIb30BaHUs ajicopbeHTa 6yaeT HENPEepPLIBHO CHH-
xatbesd. Takum 06pa3oM, ocyuieHHe BO3AyXa HOJKHO NPEKPATHTbCH
elie A0 AOCTHXKEHUS BCeM CJioeM aacopOeHTa paBHOBECHON BJIAXKHOCTH
xla=1,

HMsoxeHHOE NOKA3BIBAET, YTO 4eM MeHbLie TOJIIMHA caosi AT,
TEM MEHblie Ipeje/bHAS BEJHYHHA CTelleHH HachleHus x/a. Cie-
JA0BATENbHO, C STOH TOUKH 3peHUs ajs 6GoJiee [OJHOTO HCHOJB30BA-
HHA aACOPOEHTa TOJIHHA €ro CJ0fg A0JKHAa OHITh 110, BO3MOKHOCTH
Goabuiedl. OQHAKO € yBEJHUEHHEM TOJIMHEL CJOf MOBLILIAETCS €ro
CONPOTHBJICHHE NpOXOXaeHHio Bosayxa. Ilpu pasmepe 3epen cuuau-
Karess oT 1 10 3 MM CONpOTHBJIEHHE CJIOsi, [1a, MOJKHO NPUGJIHIKEHHO
HaliTH 1o QopMmy.e

h = (35 = 40) & 2, (11.70)
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raAe 6——TOJII.U,PIHa CJI0f CHAMKarenas, MM; U — CKODOCTb BO3]yXa, OTHeceHHas K
N060BOMY CeUeHHIO CJI0si CHAMKarens, M/c.

JJasi ocyiieHHst Bo3fyXa TaKiKe MOMKHO HCIOJb30BaTh aJIOMOTeJb
Al,0;. Ob6bem KanuAJMSPOB aJIOMOTeJsi COCTaBJseT npumepHo 30%
oflero o6bemMa, NJIOWAAb NOBEPXHOCTH Kanuinspos | Kr aJgmoMore-
Jast — npumepHo 250 000 M? npu NJOTHOCTH CTPYKTYpH 3250 Kr/m3;
WIOTHOCTh Cyxoro aJomorens 800 kr/m®. AmioMoren pPeKoOMeHIYeTcs
TIPAMEHsITb JJIsi OCVIIEHHs BO3JAyXa C TeMnepaTypo#i He Bbuue 25°C.
[IpuBeneHHEIe XapaKTepHCTHYECKUE JAaHHBIE CBUJAETENbCTBYIOT 0 OoJee
HH3KOH MNOIJIOTUTEJNbHOH CHOCOOHOCTH aJioMorens Kak ajpcopbeHTa
fI0 CPABHEHUIO C CHJIHKareJeM.

ITIpenencHoe KOJMHYeCTBO BJArd, HachHmalomed aJoOMoresb, a=
=(,04--0,1 Beca cyxoro BemecTsa. BmecTe ¢ TeMm cTeneHb OCyLIEeHUs
803/yXa NPH NPHMEHEHHH aJIOMOTeJs BHIie, YeM NPH HCHOJAb30Ba-
HUHM CUJIHKaressi. PaszMepnl 3epeH aJioMoress KogebJiorTces oT 1 jo
3 mM. B cBsizu ¢ pe3KUM CHUKEHUEM ajcopOiiHOHHON! COCOGHOCTH aJ1I0-
MoOreJisi ¢ NOBBLIIEHHEM TEMIepaTypbl B TOJILE €ro CJOsi HHOTJAA Npo-
KJaJAbIBalOT 3MEeeBHKH, NO KOTOPBIM NPONYCKAaIOT XOJOAHYIO BO#Y,
OXJIAXKAAIOMYIO a/dloMoresb. JTO MEpOIPUATHE CHOCOOCTBYET IOBHI-
{IICHHIO TOTJOTHTEJbHON CNOCOOHOCTH cJIosi ajcopbeHTa B mpouecce
€ro HCHOJb30BaHHUS.

ITpu ajpcopOGuuy KOHAEHCAUMsi BJATH B KaNHJIJsipaX CONPOBOKAA-
€TCsi BbIeIEHUeM YAeJbHOH TenjJ0Thl HCIADEHUS U YAEJbHOH TENJOTHI
cMauyuBaHusA. IlosHast yaedpHast TemjoTa aacopbuuM  COCTABJSET
2930 xJx/kr, u3 KoTopbix okosao 420 kJIx/Kr cocraBjser yjesbHas
TelJIoTa CMauyuBaHHA. Bplaessiomascs 1emmoTa ajcopOulH HOBBIHIAET
TeMnepaTypy Kak cjaos aicopOeHTa, TaK M OCYLHae€MOro BO3JyXa.
Hau6ouabiiee nosbineHue rtemnepaTypsl ajcopbeHTa HabJIOaeTCss B
TOH €ro 4acTH, B KOTOPOH B JaHHBI MOMEHT NPOUCXOAHUT HOTIOIHCHHE
sjaaru. [Ipu aToM no Mepe cMeuleHusi 30HLl aJCOPOUUH B TOM XK€ HA-
fIPaBJieHUH NPOUCXOJUT H CMelleHNe 30HB HauWOoJee BLICOKOH TeMIle-
paTyphL

[TpuMeHeHHe TBepALIX BJATONONJIOMIAMIAX BEIIECTB HNO3BOJSNET
fIOJMYYUTh NOUTH abCOJIOTHO CyXOoH BosayX. lcnosbzoBaHme Takux
BEHIEeCTB [AJsi OCYIiEHHs BO3AYXa MOMHO DEKOMEHJ0BaTh B TE€X CAYy-
qasgx, Korja menblo 06paboTKU Bo3jyXa SIBASETCS €ro OCyLIeHHe H
HarpeBaHHe.

PaccmoTpuM noctpoeHue npouecca Ha [ — d-puarpamme. 1as BbI-
BOJla BbIpaKeHHUS YrJioBoro KosthduuueHTa Jydya npomecca agcopbuuu
3anuieM GasaHCOBble YPaBHEHHsI 10 TeIJIy U MO BJare:

Gu Iy = Gy Iy — Wy Cy by — qa Wy -+ 420 Wy; (I1.71)
Gy da/1000 = Gy d, /1000 — Wy, (11.72)

cae Wy — KoinuecTBO BOJSHOIo Tapa, I, CKOHJEHCHpoBaBlerocs B ancopbepe B
Teuenne | u; g, — pacxoj TelJia HA HArpeBanue ajacopGeHTa M KOHCTPYKIHH a1cop-
Gepa (mpunuMaercs okoso 420 kIk/kr ancopbupoannoil Baarn); 420 — yaeabnas
Telsiora cMaunBanusd, kJIXK/Kr agcop6HPOBAHHON BJary.

Pasnenus seipaxenne (11.71) na (11.72), nocie COOTBETCTBYIOLINX
npeo6pa3oBaHuil NOJYIUM:
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e = [(I2—11)/(dy—d1)] 1000 = (—co Wi £, — qa Wy -+ 420 W) /(— W) =

= Cy by -+ q — 420 = cy 5. (I1.73)
B npouecce amcop6uuu TeMmepaTypa BO3JyXa INOBbIiaeTcss Ha
At =1[(—ra— qa— Cwits) (d1 — dp)/1000]/cs, (11.74)

rlle ra — ynesabHas Temjaota ajgcopbuuu, kJIx/kr.

CrenoBaTesbHO, KOHCYHAS TeMIlepaTypa BO3AyXa )

o =1 - AL, (11.76)

[Toncrasus B Boipamenue (I1.75) 3uaueHume Af W pewins ero ofT-
HOCHUTE/IbHO HCKOMOH BEJIHYHHBI f9, HOJYUHM:

&R Cyly = [Coly+ (ra—qa) (di —d2)/(1000 c5)]/[1 -+
-+ (dy — dqg) /(1000 cy) 1. (11.76)

Ecan touxa I (puc. 11.28) cooTBeTcTByeT HayaJbHOMY COCTOSHHIO
BO3Ayxa, TO, IPOBEAS uepes Hee Jyd Npolecca aacopOLUH 10 mepece-
YeHHS C JHHHEH dp==const (3a4aHHOr0 KOHEYHOrO BJIATOCOAEPIKAHUSN),
NOJYYUM TOUYKY, NAapaAMETPLl KOTOPOH OnpenessioT KOHEYHOE COCTOsi-
HUE BO3AYyXa, BHIXOAAWEro U3 ancopbepa.

Csiof1 agcop6CcHTA MO AOCTHMRKEHUM NPEAesbHOM BJAXKHOCTH Iepe-
craeT morJomaTh BJAATY U3 BO3ayXd. I1ist BOCCTAHOBJIEHHST aacOpOH-
pytomell crnocoGHOCTH aacopbeHT NOABeprairdT aKTUBAUUM, KOTOpas
3aKJI04aeTcs B IPOAYBKE 4Yepe3 Hero Bo3ayxa (ujau oTQUILTPOBAH-
HBIX ABIMOBBLIX 'a30B), HATPeTOro o TeMnepaTypsl 180—240°C.

[Ton Bo3xeficTBUEM BLICOKO# TeMmepaTyphl BJara, COoepiKaliasacs
B KANHAJAPAX, UCNAPAETCH M OTBOAMTCH BMeCTe £ ra3oM HWJIH BO3AY-
xoM. B npouecce akTuBauuH CJ0OH ajcopbeHTa HATpeBaeTcss A0 TeM-
nepatypsl 100—110°C, BcieacTBUe yero Mepes NOBTOPHBIM HCIOJb30-
BAHHEM ero OXx.JaxAaI0T NPOAYBKOH XOJoaHOro Bosayxa., [Iponyska
Cnoco0CTBYeT TaKuKe NMOJAEPXKAHUW B ajgcopOeHTe MHUHHMAJLHOrO Ko-
JHYecTBa BOALI, 00eCHeYHBAWMEro 0Opa30BaHWe B KaNHJAJApPAX BO-
THYTOTO MEHHUCK4, NPU HAJUYUH KOTOPOrO TBEPABIH NOTJOTHTCJb NPH-

obperaeT cnocobHOCTL aacopOH-
I poBaTb BOASHOH map.

§ 23. AspouoHHbIi peXuM
BO3JYINHOH Cpelbl

Kak OvJIO YKazaHO BHIEe
(§ 1), xoMpOPTHOCTL COCTOSAHHSE
BO3AYLIHON cpeabl onpejeasercs
He TOJIbKO €€ TeMITepaTypoii, BJa-
sKHOCTBIO, NOJBHKHOCTBIO Il YHC-
10TOH, HO H KOHUEHTpALieHR U co-
CTABOM a3POIIOHOB, TAK Ha3biBae-
MbIM  23DOHOHHBIM  pEXHMOM.
Bosayuinas cpena obaagaeT mpo-
y a, J BOJMMOCTbIO, KOTOpas onpeiend-
eTcd HaulliueM B Hell 1I0.10xu-

Puc. 1128, [ -~ d-guarpamMma ¢ pexumo -
A by [ORMOM 0 TeIbHBIX M OTPHUATEIbHLIX HOHOR
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rasa -— a’pPOHOHOB, T, e, KOMIIJIEKCOB MOJIEKYJI, HECYUIMX 3aPsijl, KpATHBIA
3JeMeHTapHOMY 3apsily. A3pOHOHBI 006DPa3yIoTCst NpH NOJNSPU3ALUHHK Ta-
30B, BXOASIIIUX B COCTAB BO3AYyXa, KOTAA NOJ AEHCTBHEM BHeEUIHeTo (hak-
Topa (MOHH3aTODPa) HeHTPAJbHOH MoJeKyJe WiH aToMy coobllaeTcs
SHEPrus, AOCTATOYHAs AJS YAaJEHHsi OJHOIO U3 HADPYKHLIX BaJeHTHBIX
3JEKTPOHOB U3 Cheprl AelcTBUs sifpa. B pe3yabraTe nepsoHayaabHO Hefl~
TpaJbHbLIE ATOM H MOJIEKYJia CTAHOBSATCS MOJOXKUTEJbHO 3aPsizKeHHH MH,
a o0pasoBaBLIMACA CBOOOAHBLIH 3/EKTPOH NPHCOCAMHSIETCS K OLHOMY
13 HeliTpaJbHBIX aTOMOB M o0pasyeT OTpULlATENbHHIH aspouoH. Tak
NONapHO 00pPa3yloTCst OTPHUIATENbHBIH U MOJOXKHTEAbHLIH a’DOHOHBL.
Iloa nmeiicTBHEM NOJIAPH3ALUHOHHBIX CHJI K NMEPBHYHBIM MOJIEKYJIADHLIM
A5DOHOHAM TIPHCOEHHSICTCS HEKOTOPOe YHCJIO HEHTPAJbHBIX MOJEeKYJ
BO3/1yXa, B pe3y/bTaTe uero o0pasyeTcsi KOMILIEKC MOJIEKYJ, MOJYUHB-
UIHX Ha3BaHHE JIETKUX a3POHOHOB. JIeTKHe a3pPOMOHBI, NPHUCOEANHAACH
K IPHUCYTCTBYIOLUM B BO3AyXe siAPaM KOHIAEHCALHH, CTAHOBATCA GoJjee
KPYOHBIMH — CPEJAHHMHE, TSHKEJBHMH U AP.

- OOCblyHO a%POHOHBl KJACCH(HUUPYIOT HAa TpyINbl MO0 3HAYEHHUIO
noKasaTens noaBuxHocTH K, cm?/(c-B), KOTOpBI{f COOTBETCTBYET CKO-
POCTH JIBHAEHHA, CM/C, B OJHOPOAHOM 3JEKTPHIECCKOM IOJe ¢ Halps-
KeHNocTbio, pasHoil 1 B/cm. ChoekTp aspOHOHOB YCJIOBHO HAeJAT Ha
NsiTh JHATIA30HOB:

Jerke . . . . . . . . Ce e K>=1 cm?/ (c-B)
CPEHHHE . . . . . . e e e e e e e I[>K>001»
TAKEIEI® . . . . v . ow . . . . e s v 0,01 >K>0,001»
voHHl JlaueseHa . . . . . x . . « . = s + 0,001>K>0,0002»
CBEPXTAKENBI® . . . . & + w « =« o« 4+ 2 + K <<0,0002»

PaaMepbl (anamerpbl) aspoOHOHOB cocTaBJsOT oT d= (1,4--2)10-7
CM JI1s1 JIeTKuX 10 d>=1-1075 cM aJisi CBEPXTHAKENDBIX.

Ilpn uonm3zaumu rasos, BXOASAILHMX B COCTaB BO3/1yXa, 0ObIYHO 00-
pasylTcd OAHOKPATHO 3aPSiKeHHLI® a9POUOHH: TaK, JIeFKHE a9POHOHL
HECYT, KaK NpaBHJO, OJHH INOJNOXKHUTEAbHLIR HIH OJUH OTpUllaTeabHLIR
3apsan. Ilo Mepe yBenuueHHsT a3POHMOHOB IOBBLIUIACTCS BEPOATHOCTh
00pa30BaHUs a3POHOHOB C JABYMsI 3JieMEHTApHBIMH 3apsiAaMHu.

[TopBUKHOCTL JIETKHX A3POHOHOB 3aBHCHT OT Ta30BOrO COCTaBa,
IJIOTHOCTH, AABJEHHS H TeMIepaTypbl Bo3Ayxa. I[Ipu onpepeseHHo
TeMIepaType NOABHXKHOCTb a3ponoHOB K 06paTHO NpOMOpuHOHAaIbHA
nasnenuo P. Ilpu uaMeHeHun OTHOCHUTEJNBHOH BJjaxKHocTH oT 0 10
1009, nOABHMKHOCTL OTPHUATEJNLHBIX A3POHOHOB YMeEHbIAeTCs INPHU-
Mepno Ha 18%, a NOABHXKHOCTb MOJIOXKUTEJbHBIX HPAKTHYECKH OCTa-
eTCsi HeHM3MeHHOH.

OCHOBHBIM TIOKasaTejieM, XapaKTepu3yIOIHM CTeNeHb HOHHU3aluH
BO3AYLIHOH cCpejbl, $IBJAeTCA YHCJIO a3DOHOHOB OIlpejeseHHOR Io-
IBHKHOCTH M 3HaKa, cojepzKamiuxcs B eauHuue obvema (1 cm?),—
KOHIlelITpallHsi a3pOHOHOB. B npuseMHoM cJoe BO3AyXa KOHUEHTpa-
s NOJOAKHUTENbHEIX a3POHOHOB KaK JerkuX, TaK U TAXKeJblX, HeCKOJb-
Ko GoJbliie KOHUEHTpAUMH OTpHUaTenbHbiX. KoHueHTpauus JerkHx
a3ponoHoB o0eHx NOJsipHOCTel coCTaBasieT OObLIYHO [JIst  CeJbCKHX
paitonos 500—1000 aspouoHos B 1 cm® goxoms no 2000—2500 B
YHCTOM TOPHOM BO31yXe M B psaie kypopTHbix mecT. Ha ymauuax 6o.ib-
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WHX FOPOAOB KOHUEHTPallusi a3pOHOHOB He mpesbimaer 200—400 B
I cM3. CymecTsyeT IpeinosokeHHe, 4YTO OTPHUATENbHHIE JEerKHe aspo-
HOHBI O00pPa3yfoTCs 3a CYeT KHCJIOpPOJA U O30HA, IOJOKHTEJbHbIE — 32
CYeT YrJAeKHcJaoro rasza u asora {9].

HeToynukaMu ecTecTBEHHOH HOHHM3aUMH, O0YC/JOBJIHBAIONIEH MpH-
CYTCTBHE a3POHOHOB B aTMOC(EpPHOM BO3AyXe, SABJSIOTCA: PaAHOAKTHB-
Hbie BelecTBa, Haxojsiiuecs B 3eMHOH Kope, BojJe, BO3JyX€; KOCMH-
YyecKHe Jy4YH; HCHTDOHHLIE NOTOKM H yJbTpadHOJETOBOE H3JIY4EHHe
COJMHIa; 3JEeKTpHUYEeCKHe paspsiabl B aTtMocdepe; 6asiosgekTpHUUecKu
3pdexr (mpobieHue W pacmblIeHHEe BOJBL); TPUOOSJEKTPHYCCKUH 3(-
ekt (B3aHMHOE TpeHHE NECYHHOK, YACTHL MbLIH, CHera u T. IL).

[lonuxeHne naBJjeHusi, YMEHbUICHHE  BJIAXKHOCTH U NOBLILIEHHE
TEMIECPATYPH CONMPOBOXKAAIOTCS YBEJHYCHHEM YHC/IA JETKHX aspod-
OHOB. BoJiplioe 3HaYeHHEe B HOHHU3AUHHU BO3AYXa HMCIOT HANPABJEHHE
H cuja Betpa. lamepeHus moxasniBaloT, YTO CpejHHE KOHLEHTpALHU
JIEFKHX 33DOUOHOB H3MEHSIIOTCS B T€YCHHE rojla C MAaKCHMYMOM BECHOM
H JeToM (Mafi — HIOHbB) U ¢ MUHHUMyMOM 3HMOH (sHBapb— MapT). B
TeYeHHEe CYTOK MAaKCHMYM CPEIHHX KOHUCHTDAUHH JErKUX a’spOUOHOB
Habamopaercest ¢ 20 10 4 4, Koraa Bo3ayX HauboJiee YuCT, 2 MHHHMYM —
¢ 6 g0 15 yacoB. CyTOuHBI! H TOAOBOH XOJ H3MEHEHHS! KOHLEHTPAL UM
JIEFKHX a3POMOHOB IIPOTHBOMOJIOXKEH KOHUEHTPALUH TAKENBIX a3POHD-
HoB. B 3aBuCHMOCTH OT UHCTOTH BO3jyXa CpejHee BPEMs <IKHU3HHU»
JIETKHX a5pPOHMOHOB H3MeEHsieTcsi OT 5 ¢ (A7 CHJBHO 3aMBUICHHOrO
Boaznyxa) ao 1000 c. Bpemst «xKH3HM» JIeTKHX 23POMOHOB B IPUTOPOJIE
coctaBjsier 256—39 ¢, Torna kak B ueHtpe ropoga 12—14 c. Ilpu stom
BpeMsi «XKH3HH» 115 OTPHUUATEJNbHLIX a3DOMOHOB HECKOJBKO MEHbLIZ,
4YeM AJIS TOJOXKHTEJbHBIX, BCJICACTBHE UX GOJBIICH NOJBHMKHOCTH.

A3DOHOHHLIA PeKHM BO3AYIIHOH Cpejbl NOMelieHHH B 3HAUHTENo-
HOfl Mepe 3aBHCHT OT CTENEHHM HOHH3AUHMH HAPYXKHOIO BO3/AyXa H HH-
TEHCHBHOCTH Bo3ayxoo0meHa, Ilpu Gonbuinx KPaTHOCTAX BO3AYyX000ME-
Ha CYTOYHEHIfl H TOJI0BOH XOjJ HOHM3alHH KOMHATHOI'O BO31yXa B JeT-
Hee BpeMsi B OCHOBHOM COBNAfaeT ¢ XOJOM H3MCHEHHS KOHUCHTPAIHH
JIETKHX a5POHOHOB B HapY:KHOM Bo3lyxe. KoHUEHTpauHs JErKux aspo-
HWOHOB B HapyXHOM BO3JyXe B JeTHee BpeMs OblBaeT 0oJblie, 4eM B
BO3JlyXe NOMEIUCHHI, a B XOJOJHOE BPEMs rojla OTHOCHTEJNbHO 60Jb-
H1asi KOHNEHTpanus JIETKMX aspoHOHOB HabuiopaeTcss B BO3ayXe oTal-
JHBAa€MHX NOMeLIeHHH.

Bausiipe CYTOYHOTO H TOJOBOrO XOja aTMOC(EpPHOH HOHH3AUHH
NpH HAJHYHK JIOJeH B NOMEIIEHHH CTAHOBUTCA MaJO3aMETHBIM: B IIO-
MeleHHnH HaOJI0MaeTCsl CaMOCTOATENbHBIA XOjJ H3MEHEHHS  YPOBHH
HOHH3alUH Bo3ayxa. OCHOBHble U3MEHEHHS B YPOBHE HOHU3AILUH KOM-
HATHOTO B0O3AyXa B NMPUCYTCTBUH JIOAEH COCTOAT B yMEHbUIEHUH YHCJA
JETKHX Aa3POHOHOB H B YBEJHMYCHHH YHCJa TaxKeJablXx. Oco6eHHO Oblct-
poe yOhiBaline KONLCHTPAIMH JETrKHX aspOHOHOB HalJiofaeTcs B mep-
Bhe 3040 MuH npe0blBaHus Jogell B NOMCLICHHH: KOHUCHTPAIHA
JETKHX a3pouoHoB o0eHx nossipHocTefi nonumxkaercs c¢ 100—200 1o
30—50 aspowonon B 1 M% TIpu 3TOM 4HCJIO OTPHUATEJBHEIX a3POHO-
HOB yMEHbLIAETCH HECKOJBKO ObICTpee, yeM MOJOKHTeNbHBIX. OCHOB-
HOH IPHYMHOH YMEHHIICHHUS KOHUCHTPAUUH JETKHX a3POHOHOB SBJSA-
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eTCsi NOTJIOLIeHHe HX JIOABMHU B mpouecce AbixaHHsa. CyuecTBeHHOE
3HaueHHe UMeeT M KOHTAKT C TEJOM, OCE€laHHe HA 4YaCTHLAX, B3Beled-
HHIX B BO3JyXe, HaJuyue TaBayHOro AbiMa U T. I

[loxazaTeseM a3poHOHHOTO pexuMa P SBJASETCsi OTHOWEHHE KOoH-
LeHTPAaLUHU THAKEJbIX a3POHOHOB N* K YHCIY JIETKHX nt:

= (NP NT)/(nF 4-n7). (11.77)

UeM MeHbLie 3HaueHHe 1P, TeM 6JaronpHsATHee a3POHOHHBIR PeKHM.
YMeHblIIeHHe KOHIIEHTpaUHH JeTKUX a3POHOHOB U YBeJHueHHe Ko3hou-
UHeHTa 1 HaxXoAdTCd B HPAMOH 3aBHCHUMOCTH OT UHCJA JIOAEA B NO-
MellleHHH H ero odbema.

CucTeMbl BEHTHJSUHH W KOHAHUMOHHPOBAHHS BO31YyXa OKa3bIBaIOT
BeCbMa CYUIeCTBEHHOE BJHAHHE HAa KOHUEHTPALHIO JErKHX a3pOHOHOB
B BO3/yXe. YCTaHOBJEHO, UTO BO3/1YyX, NPOX0Js 4epe3 (uJIbTPpH OUYH-
CTKH, MeTaJ/JHYyecKIie BO3JyXOBOJAb H JPYrHe 3JeMEHTH BEHTHJISIHOH-
HbIX cHcTeM, TepseT no 909% merkux aspoHoHoB. B nentpanbHBIX CH-
cTeMax KOHJAHUHMOHHMPOBAHHS NOCJe INPOXOXKJIEHHH BO3jAyXa ueped
Kajsopugepn IHepBOHaya/JbHasa KOHUEHTpauHs Jerkux a3pPOHOHOB
NPAKTHYCCKH HE MEHAeTCd, KOHUEHTpalHsi TAXKEJHX ad>pOHCHOB CHH-
JKaeTCs B HECKOJBKO pas. B xamepe opolueHHs KOHUEHTPaUUs JErKHX
a3POHOHOB HOBbIaeTcss B 5—10 pa3 3a cueT 3/JeKTpH3alMH KaleJb
BOAbl npH pasbpbisruBaHuH. [Ipu 3ToM H3MeHAeTCs] COOTHOMIEHHE BH-
JIOB JIETKHX a3POHOHOB: 3HAUMTEJbHO YBEJHUYHBAETCH YHCJIO a3pOHO-
HOB, 00pa30BaHHLIX BCJI€/(CTBHE DPaCHBLLIEHHS BOJbLl, H OJHOBPEMEHHO
CHHXKAeTCH YHUCJO JErKHX adpOHOHOB, B OCHOBE KOTODHIX JI€KAT MO-
JIeKYJbl KHCJIODPOJa M 030Ha. [lpu NpoxoKiaeHHH Bo3nyXa uyepe3 cd-
CTeéMy BO34YXOBOJOB KOHLEHTpAlHa JeTrKUX aspPOHOHOB CHHIKaeTcd,
BO3Bpalllasicb K HCXOJHOMY ypoBHIO [9].

I'irueHHCTbl U (PU3HOJOTH OTMEUAIOT, UTO NOHHKEHHE KOHUEHTpa-
LU JerKHX a3POHOHOB W KOJHUECTBEHHOE H3MeHeHHe HX BHJIOB MOTYT
ObITb HCTOYHHKAMH JHCKOM$OpPTa U BO3HHKHOBEHHSA Y Jioj€li HEraTHB-
HBIX (QaKTOPOB (yTOMJeHHe, roJioBHAast 00Jb, HEPBO3ZHOCTL H T. I.),
yTo HabJiojaeTCss HHOTJA B NOMEUEHHSX C KOH/HI{HOHHPOBAHHEM
BO3/1yXa, ONTHMAJbHLIM IO BCEM OCTaJbHHM NapaMeTpaM. JKcneps-
MEHTAaJbHO YCTAHOBJIEHO, YTO JeTKHe a3pPOHOHbI YCKOPSMOT XOJ BOC-
CTAHOBHTEJBLHBLIX INPOLECCOB Y Jiojell, HaXOASILUXCA B COCTOSIHHH
YTOMJIEHHS, U NOBLIIAIOT YCTOMYHBOCTh OPraHU3Ma K pas3jiu4yHbBIM He-
OMaronpusATHLIM Bo3nefcTBUAM BHeluHel cpejbl. MckyccTBenHast wo-
HH3aUHA CIOCOOCTBYET YBEJNHUEHHIO CKOPOCTH 3DHTENbHBIX H CIYXO-
BLIX peaKuHH, NOBHILIEHHIO YMCTBEHHOH M (u3nueckofi paboTocnocoH-
HOCTH, yJyulieHHi0 o0imero H CyGbeKTHBHOTO COCTOSMMSI 9eJOBEKA.
B 1980 r. ytBepskaeHbl «CaHUTapHO-TUTHEHUYECKHE HODMB AONMYCTH-
MbIX YpOBHe# HOHH3aUHUH BO3AYXa MPOU3BOJCTBEHHLIX M O6IUECTBE:l-
HbIX NoMeleHuit» [35], pacnpocTpaHsionecs Ha NOMeIleHHs, BO3AYIL-
Haf cpena KOTODHIX HojBepraercs obpaboTke B cucTeMax KOHAMIHO-
HHPOBaHHA.

Js yayuuieHHs a3poHOHHOrO pexkHMa HeoOXOiHMO NPHMEHATH HC-
KYCCTBEHHYIO HOHM3AIIHI0 BO3/1yXd, OCYIIECTBJASEMYI0 a3DOHOHHM3aTO-
pamHu. B 3aBHCHMOCTH OT (PH3HUECKOrO SIBJICHHS, HCIOJb3yeMOro B
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TOH MJIM MHOH KOHCTPYKLHH a3pOHOHH3ATOPOB, PA3JHYAIOT CJAeAYIOLIHe
THIbl 3THX YCTPOHCTB: 3J€KTPHUECKHE, PaJHOAKTHBHBIE, T'MAPOJAHHA-
MUYECKHE,

[Tpunumnn peficTBus 5/1EKTPHUECKHX a3DOHOHH3ATOPOB OCHOBAH Ha
AIBJIEHHH aBTO3JIEKTDOHHOH 3MHCCHH, BO3HHKaloOllell nIpu omnpeaeneH-
HOM TpajHeHTe 3.1€KTPHYECKOro MNOJIA Y 3a0CTPEHHOTO H3JyuaTesd.
DJIeKTPHYECKHE a5POHOHU3ATOPH! NOJAYYHAH 6OJbLIIOE pacIpOCTpaHEH e
B Halled cTpaHe H 3a pyGexcoM. B HacToslllee Bpemsi HPOMBIILIEH-
HOCTBIO BBHITYCKAIOTCH adpOHOHH3ATOpH «Puras u «Psizaub». Beaeger-
BHe HHU3KOH reHepupymwlieil cnocoGHOCTH 3TH anmapaThl 0G6JaAalor
MaJIBM paHycoM JeHCTBHS M IO3TOMY HCHOJB3YIOTCS Kak IpHGOPHI
HHAUBHAYaJ/JLHOIO NOJb30BAHHSI H B HEOOJNLUWIHX NOMElleHHAX. Jlas
HOHH3AUHH BO3/lyXa B 0OJbWIHX N0 0ObEMY MOMELIeHHsIX paspaloTaH
3JeKTPHUECKHH Ma/iorabapuTHHIH aspoHoHH3aTop DMA, usayuatessb
KOTOPOTO KOHCTPYKTHBHO BLINOJIHEH B BHAe MaJjolraapHTHOrO mpomne/-
Jaepa. ABTO3JIEKTPOHHAsT 3MHCCHSI C 3a0CTPEHHBIX KPaeB H3JydyaTess-
poleslepa BEI3BIBAET €ro BpallleHHe, u4To OfCIeUHBAeT paBHOMEPHOE
pacnpejesenue aspoHonoB B oGbeMme nomemenusi. OnHH Takol a’spo-
HOHH3aTOp, PacrnoJOXKeHHBEIH Y HOToJKa, ofecneulBaeT KOHUEHTPAIHIO
JIETKHX 43pPOHOHOB HAa ypOBHe AbixaHHA He MeHee 3000 B 1 cm® Ha
miaoniaaun okosao 60 m? [24]. JleiicTBHe paAHOAaFKTHBHBIX a3DOHOHH3a-
TOPOB OCHOBAHO Ha CBOHCTBE &-, -, y-JIyuell PalHOAKTUBHLIX 3J€MEHTOB
MOHH3HPOBATbL B03AYX. OCHOBHBIM [OCTOHHCTBOM 3THX A3POHOHM3ATO-
pPOB siBJsIeTCH HMCKJIOYEHHe MNOABJEHHs] moGOuHBIX HpoayKToB. Koner-
PYKIHsl paJHOAKTHBHOTO a3DPOHOHH3aTOpa BKJIOYaeT pajgHOU30TOlN,
NMOMelIEeHHLIH B KOPIYC, uepe3 KOTOPLIA IIPOIycKaeTesl HOTOK BO3/AyX4.
Y uac B cTpaHe u 3a pyGexxom 3TH HpHOOPH HCHOJbL3YIOTCA B OCHOB-
HOM /1151 [POBeJeHHs MeLHKO-GHOJIOTHYeCKHX HalJI01eHHI.

[TpuHuMN AeficTBHs THAPOAHHAMHYECKHX a3POHOHH3ATOPOB OCHOBAH
Ha GaJssosjekTpHueckoM 3¢ deKTe, 3akga0yaOIleMcsl B 3JeKTPH3aUHH
Kanejb OpH ApOGJeHHH H pacHblieHHH BOAH. K aspomoHH3aTOpam
TAaKOro THMA OTHOCHTCH YyBJaxHuTeap «Komdopt». I'mapoanHamuuec-
KHE a’pOHOHH3aTOpLl BLIPAGATHIBAIOT GOJbIIOE YHCJAO CPEAHHX H Ts-
JKeJBIX a’DOHOHOB, IVIOXO YHDPAaBJATCHA, TPeOyIOT HaJHYHs JHCTH.I-
JIHPOBAHHOH BOJbI, CO3Aal0T OLIYHIEHHE XOJOAA, OCOGEHHO B 3HMHee
Bpemsi.

M3 Bcex H3BECTHBIX THIIOB 43POHOHH3ATOPOB NPEANOYTEHHE IPH
UX MPUMEHEHUH B NOMEIlEeHHSX XHJBbIX, OOLECTBEHHBIX H MPOMBILIIEH-
HBIX 3JaHHH OTA4eTCH 3JeKTPHUECKHM aspoHoHHzaTopaM. OHH HMeEoT
Jyyilile TeXHHYECKHe XapPakTePHCTHKH, AaiOliHe BO3MOXKHOCTb MOJY-
YaTL pa3JHYHblE KOHLUEHTPAUHH a3POMOHOB, a TaKKe HECOMHEHHBIe
apXHUTEKTYpHblE ¥ KOHCTPYKTHBHBIE JOCTOMHCTBA, [03BoJglomye ¢
YCIEeXOM MPHMEHSATh HX NPH Pa3/JHUHOM DElleHHH HHTepbepa — BCTpa-
BaTb B MPHUTOUHbIE OTBEPCTHS CHCTEM BEHTHJALHH H KOHAHIHOHHDOBA-
HHsl, pacroJaraTh HemoCpelACTBEHHO Ha pabOUYHX MecTax.

[To TexHHUECKHM XapaKTepPUCTHKaM a3pPOHOHH3ATOPHI HOJPa3ie.s-
1oTcs Ha npu6opbl o0Iero H HHAHBHAYAJLHOTO MOJb30BaHHs, HO KOU-
CTPYKTHBHOMY HCIOJHEHHIO — Ha CTalHOHApHble H NEPEHOCHLIE. Cra-
LHMOHapHBle a3POHOHH3ATOPH Pa3MCILAIOT B BepXxHeH 30He NoMelleHHd
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y MOTOJKA HJH PACHOJAraloT B IJIOCKOCTH MPHMTOYHLIX OTBEPCTHH BO3-
Ayxopacnpejeuresel, npeiycMaTpHBass OpH 3TOM aBTOMaTHUYECKO®
WM JHCTAHIIHOHHOE OTKJ/IOUEHHE HX NPH NMpeKpalieHHH NofauH BO3-
Ayxa ¥ BKJAKYeHue npu ero nojaue. Pacnpenesnenne KOHUeHTpaunuh
a3pouoHoB B 00beMe NMOMenieHusl [PH PacHoJOXKEHHH a3POHOHH3aTO-
pPOB B Bo3JyXopaclpeleNHTeIbHOM YCTpoficTe oGecmeyHBaeTCs paBb-
HOVEDHOCTbIO paclpefeseHns 1oJsi CKOpocTefl DPHTOYHOTO BO3AyXa.

3ajaHHble YPOBHH KOHIIEHTPAIHH a2POHOHOB, KaK MPaBHNAO, yCTd-
HABAUBAIOT A5 30HBH Ablxauusi (1,0—1,6 m or nosa). OnTHMAaJbHBIH
YPOBEHb KOHUEHTPAIHH a3POHOHOB OOBUHO Bapwnupyercs oT 1500 no
5000 aspouonoB B I cm® IlpoH3BOAHTEJBHOCTE H 3ajJaHHHIl ypOBEHb
43DOHOHH3ATOPOB ONpeNe/sioT 30HY HX AeHCTBHs, KOTOpas, B CBOIO
ouepeb, XapakTepuayercs NJOIAALIO, B Mpejenax KOTOPOH KOHLEHT-
pauysi a3pOHOHOB Ha YPOBHE ABIXaHHS He MEHbIIE 3a1aHHOTO YPOBHS.
3Hasi pa3Mephl BCEero MOMEMieHHs WJIH TOH ero uYacTH, B Ipejesax
KOTOpO#l HeoOXOAHMO OINTHMH3HPOBATbL A2DOHOHHBIH DexKHM, onpeje-
JSIIOT YHCJI0 a3PDOUCHH3ATOPOB.

Faasa I11. COCTOAHUE PABOUYHNX CPEJ M NPOLECCHI
TENJO- U MACCOOBMEHA B AIINTAPATAX
KOHAUUHOHHUPOBAHHSA BO3AYXA

§ 24. O6mas nNoCTaHOBKA 3aJaux

Paccmorpenne IpolueccoB TenJOBJAXKHOCTHOW 06paGOTKH BO3AyXa
B annapaTax yCTAHOBOK KOHAHIHOHHpoBaHus Bo3ayxa (YKB) scrpe-
yaeT 3HAYUTEJIbHbIE TPYAHOCTH, UTO 34cTaBJ/isieT BBOAUTL B OMHCAHHE
KapTHHBl [POIECCOB YNPOIAIOIHE I[IPEANOCLIIKH H 4acTO OrpaHHyH-
BAaTbCA TOJBKO 3KCHEPHMEHTAJbHLIMH pe3yabTaTaM4u. OJKCHepHMeH-
TaJbHble JaHHDLIE MOJYYeHBl AJSl PA3JHYHBIX annapaToB, B KOTODHIX
B031yXx o6pabaThiBaeTcsl NyTeM KOHTAKTA C HATPETbIMH HJH OXJa¥/1eH-
HbIMH TBEPALIMH NOBEPXHOCTAMH BOJOH, pacTBOpamMH H T. A. B oaHux
anmaparax BO3AYX HPOXOJHT uepe3 HEMOABUKHBIE HJIH ABHKYIHECH
ope6GpeHHbIe NOBEPXHOCTH HJH HACAjAKH, B APYTHX — Uepe3 OpPOCHTEJb-
HOe MpOCTPAHCTBO C KaIVIAMH Pa3JHUYHOH JAHCHEPCHOCTH. B TpeTbux
Bojga (pacTBOp) CTeKaeT mo IIJeHKOHecyulell MOBepXHOCTH, 0Gpasyer
BCHEHEHHDIH C/10H, BOJHHCTYIO WIH 3Kyl CBOGOJAHYIO MOBEPXHOCTb
kourakra. HanpabjenHe NOTOKOB OGMEHHBAIOULHXCH Cpeq H MPOAOJ-
JKHTEJbHOCTL KOHTAKTA MEX/Y HHMH TaKiKe MOTYT OBITh pa3JHYHBIMH.

Paccmorpum o6uiyio” GH3HKO-MaTeMaTHYECKYI0 KapTHHY [pouecca
H B3aUMOBJIHSIHHE OT/AeJNbHHIX SIBACHHH H (akiopoB B  JIOTHYECKOH
NocJe10BaTeJbHOCTH, OOBIYHO IPHHATOH B TEOPHH TemAO- H Maccoob-
meHa. [Ipexne Bcero cieayer onpefejauTb TepMOHHAMHUECKHE MOTEH-
LHalLl H ADYTHE XapaKTePHCTHKH COCTOSIHHS TellloMaccooOMeHHBalo-
niuxes cpej, jgaJjee yCTAHOBHTh Npeje/bHbie paBHOBECHLie COCTOSAHWA
O6GMeHHUBAOIIHXCS CPejl B CHCTEMe MpPH PasjHYHLIX HX KOJHUECTBEHHBIX
COOTHC.IeHUsX U mapaMerpaX. [Ipu pacuerax YKB neo6xoauMo 3HaTh
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H NPOMeXYTOYHble COCTOSIHHS BJAXHOTO BO3[yXa, BOABl, pacTBopa
OpH nepexoje OT NPOH3BOJBHOIO HAYaJbHOIO K NpeledbHOMY paBHO-
BECHOMY COCTOSIHHIO. [l PaccMOTpeHHsi AHHAMHKH TAKHX NEPeXOA-
HHX HeCTAlMOHAPHLIX NPOHECCOB HeOOXOAHMO ONMpeAesIHTh CHJH, Bbl-
3WBAKOLINE NePEeHOC TemJa W MacCh, H XapaKTepDHCTHKH NepeHoca,
COCTABHTL ypaBHEHHs TemJo- M MaccoobfMeHa H  COOTBETCTBYIOLLHE
GaNaHCOBHIE YPaBHeHHs] OOMEHHBAIOUIHXCA Cpe.

Takum oOpaszoM, obmasi (QH3HKO-MaTeMaTHUeCKass MOCTaHOBKA
3ajauy BKJOYaeT B ceOA: TepMOAHHAMHUECKHe YDaBHEHHSI COCTOSIHH#
OOMEHHBAIOILHUXCA cpel M YyPaBHEHHS HX NpeAebHOr0 pPaBHOBECHOTO
cocTogHus;, Tenjo(pH3HYeCKHE yDABHEHHS! TemjaoMaccooOMeHa Mex1y
ABHXKYWHMHCA CPeJaMH H HMX TelJoBble H MaccOBble GaslaHCOBbBIC
ypaBHenusi. O6mwas cHCTeMa ypaBHeHHH MOXeT ObITb 3amHCcaHa B
andpdepennnassnol (popMme, HIH B ABHOM BHJe, HJH B BHJAE CMEIlaH-
HOil cHCTeMH YpaBHeHHH, NpHYeM HeKOTOpDble YpaBHEHHA YacTo yIal-
ercs o0beAUHUTDL Mexay COOOH.

§ 25. TepmoanHamMuKa cocTosiHusi paGounx cpej TenJo-
M MacCOOGMEHHLIX ANNapaToB KOHAMIHOHHPOBAHHSA

Pacuer YKB 3akjwouaercs B onpeleseHHH MapaMeTpOB COCTOSIHUSA
obMeHnBaOHXcss pabOYHX Cpej M MOTOKOB Temsa H MacChl MeXAy
HUMH,

PaGoune cpeant B OOMEHHBIX annapaTax MpPeACTaB/sOT CoGOl ro-
MOreHHHe JIHOO TreTeporeHHbie CHCTeMbl. [ OMOreHHOH Ha3bIBAIOT
TAKyi0 CUCTeMy, XHMHUYeCKHH COCTaB H (PH3HUeCKHe CBOHCTBA KOTOPOH
BO BCexX 7acTAX OJAHHAKOBH M H3MEHSIOTCst HenmpepolBHO 6e3 cKayka OT
OXHO! TOYKH CHCTeMBbI K Apyroil. I'eTeporenHofi HasblBaercsl cHcTema,
cocrosiuias M3 ABYX H OoJjee pasJIMYHBIX FOMOreHHHX ofgacred. [omo-
FeHHBle 00JIACTH B TeTepOTeHHON CHCTeMe SIBJAIOTCS KOMIOHEHTaMH
Hau ¢asamu DaA3THUYHBIX KOMIOHEHTOB CHCTEMBI,

Ilocne pasgeneHHs] reTepOreHHOH CHCTeMbl Ha KOMMNOHEHTH H (a-
36 ee MOXHO NMOJHOCTbI) TepMOJAHHAMHYECKH omHcaTh. B Tepmonuna-
MHKe OPUHAT DSAJ XapakTepHCTHYECKHX (DYHKUHH, ONpesesslOUIAX CO-
CTOSIHHE OTHEJbHHX KOMNOHeHTOB H (pa3. C noMoubio 3THX (DYHKUHHA
MOryT OMWTHL B sIBHOH (opme  BbipaxKeHn Bce TepMOAMHAMHYECKHe
CBOHCTBA COCTOfIHHSI KOMIOHEHTOB. BbIGOp Tex HJAH HHBIX (YHKUHA
AN pacyeTOB ONPENeNIsieTCHd KOHKPETHbIMH  YCJOBHSIMH 3ajayud H
NPYHIMNAANLHOrO 3HAUEHHS HE HMEeT.

YpaBHeHHe COCTOSIHHSI OTHOCHMTENbHO H3MeHeHHsi CBOGOJIHOH 3Hep-
rud F; 3anaceiBaeTcs 'B BHAE 3dBHCHMOCTH:

dF, = —8;dTy —p;dV; +p, ¢ My, (I11.1)
TRe S — yaenpHas auTponds ¢ask; p, — AaBJeHue, AefiCTBYIOLIEe CO CTOPOHH (hasbl;

Mi — xaMHveckui morenunan dasu, Ii, Vi M, — npunsatbie He3aBHCHMHE TNepeMeH-
ane (Tremnepatypa, o0beM H Macca -t ¢asn HJIM KOMIOHEHTA)

Ypaeuenne (II1.1) sABasierca oanofi M3 (opM 3amHCH OCHOBHOTO
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TepPMOAHHAMHUYECKOTO ypaBHeHHs] [HG6ca A/ OTKPHTOA CHCTEMH
IPH HPHHATHIX He3aBHCHMBIX IE€PEMEHHBIX.

[Ipu pacuere Ten10MaccOOGMEHHBIX anmapaTos HeoGXOAHMO Olpe-
JCnATh HEPeHOC TemJa H BJard OoT OAHOro pabouero Teja K APYromy,
T. €. pacCMaTpPHBAThH HPOUECCH], CBA3aHHble C HEPABHOBECHBIM €OCTOA-
HHEM OTKPbIThIX rereporeHHbix cucreM. OcHOBHOe mpeinoJioXeHue, H3
KOTOpPOro HCXOIST B TepMOAHHAMHKE HeOODaTHMbIX IpoueceoB,  CO-
CTOHT B TOM, uTO cooTHouienue (III.1), xapakTepusywliee paBHOBeC-
110 COCTOSIHHE — CTAaTHKY, MOXET OblThb pacHpOCTpaHeHo B Ha ONHCa-
HHEe HepaBHOBECHBIX COCTOSIHHil, T. €. HA COCTOSHHSt paboynx TeaA B
IHHAMHYECKOM pexcuMe, Takoe npelnosoxeHHe CNpaBeijnBO  MNpPH
HeGOMbIUHX (B TEPMOAHHAMHUECKOM CMbICJe) OTKJIOHEHHAX CHCTEM OT
PABHOBECHOI'O COCTOSIHHS, UTO XapakKTePHO AJISl NPOLECcCOB TenJjioMac-
coo0MeHa B anmapaTax KOHAHUHOHHDOBaHHS BO31yXa, MO3TOMY [pH
HX pacueTe MOXKHO  nOJb30BaThCH TEOPETHUECKMMHR HNOCTPOCHHAMH
TepMOHHAMHKH HeoGpaTHMBIX HPOIECCOB.

Crieysl BbIBOAY NMOJHOTO TEPMOAHHAMHUYECKOro IIOTEHIHAaNa BAAXK-
HocTH [6], ypaBHeHHe COCTOSIHHA /51 paGouero BElLeCTBa MOMKHO 3a-
nucath B BHJe

dF=—S8dT+4+06dM, (111.2)

rle S — yjenbHas SHTPONHs BCell rereporeHHofi cHcTembl (paGodero BemecTsBa):
T — TeMHepaTypa CHCTeMH; © — IOTEHIHAJ COOTBETCTBYIOUlero KoMmnoHenta; dM —
npupameHne Macchl KOMIIOHeHTa (HalpHMep, BJArH B BO3JyXe HJE PacTBOPHTEIS B
pactBope u T. 1)

Ypabuenue (II1.2) yno6uo asas onpejesieHHs cOCTOSTHUA pabounx
BEIIEeCTB B ammapaTax Tem1o- H MaccooOMeHa TeM, YyTO B HeM BHJeJe-
HEl B caMOCTOsATe/bHble cjaaraeMmble (akTOpbl, Ofpelessionipe Macco-
oOMen (BTOpoOe cjaraeMoe) H TemjJooOMeH  (IepBoe cjaraeMoe).
Pacemorpennoe TepMOAHHAMHYECKOE MOCTPOEHHE $BJSIETCH TEOpeTH-
YECKOH OCHOBOF, KauecTBEHHO OHpejefslolled cocTosiHue pabouux
BelleCTB B anmapaTax TemjioMaccooOMeHa.

O6meil TemToM H Maccoil MeXy paGouHMH BellecTBAMH B amla-
parax GyJ1eT mPOHCXOAHTL B HANpPaBJeHHH BBHIPABHUBAHHS TEPMOXMHA-
MHUECKHX NOTEHLHAJOB BEILECTB 3a CUET U3MeHeHHS EeMKOCTHHX TIio-
kazatcneid. Takume npouecch sp/aswTes nepexoHbMH. Ecam pasHocTu
MOTeHIHAJIOB palounx cpea MoAAep:KUBAIOTCA Ha 33jJaHHOM YPOBHE
HJIM ONpejeseHHbIM 00pa3oM H3MEeHSIOTCS 34 CueT BHEHIHHX BospeficT-
BHH, TO Ha rpaHuile DPaboOyHX cpej HPOHCXOAMT OOMEH 3HepruHed H
Maccoi, a caMH cpeibl H3MEHSIOT TepMOAHHAMHYeCKHe IHOTEHIIHAJH
H eMKOCTIible NIoKasaTesH, T. e. B O6lleM cJlyyae HNPOHCXCANT CJOXK-
HBIA Mpoliecc HeCTAlHOHAPHOrO TEmJIO- H MaccooGMeHa.

IIpu ananuse ha3oBbix paBHOBecHH B mponeccoB Ha3oBHX mepe-
x010B pabouux BemecTs GoJbIIOe 3HaueHue HMeeT npaBmAo I'u66ca,
KOTOpOe yCTaHaBJHBAET 3aBHCHMOCTb MeXAY YHCJOM HE3aBHCHMBIX
nepeMeHHbIX (CcTeneHsIMH CBOGOABI CHCTEMB), OIpeIe/ SIOMHAX €OCTOs-
HHe TepMOIHHAMHYECKOH CHCTEMB 71, UHC/AOM KOMIOHEHTOB /23 H UHC-
JoMm a3 CHCTEMBl N
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n=1n, —n, + 2, (II1.3)

Jaa KoMmnoHeHTa B 0JHO(A30BOM COCTOSAHHH nA=1—]142=2,

370 o3nauaeT, yTo cHcTeMa (OJHH KOMNOHEHT B BHjAe OIHOH (a-
3bl) Oyner onpeje/eHa, ecjH 3ajaHbl ABe (PYHKUHH COCTOSHHA, Ha-
npuMep nasjeHHe p W Temmepatypa T.

Has asyx ¢asz ogHoro KoMmoHeHTa n=1, T. e. cHcTeMa oGJgajfaer
TOJIbKO OJHOI CTeneHbl0 cBOOOAB. B AaHHOM c/yyae OfHA HE3aBHCH-
Masi nepeMeHHas OllpejlesieT COCTOSHHE CHCTeMbl, Hampumep, p Hau T.

PaccmatpuBass OZHOKOMNOHEHTHYIO CHCTEMY, COCTOSIIIYIO H3 Tpex
¢as, ua dopmyas (I11.3) BHAHO, YTO YHCJAO cremeHel cBOGOALL TakKOH
cCHCTeMbl paBHO HyJi0. CJef0BaTeNbHO, B OJHOKOMIIOHEHTHOH CHCTeMe
TPH (asn MOTryT HAaXOAHTbCS B DABHOBECHH JHIIL NMPH BIOJHE Ompe-
JeJeHHBIX TeMmmeparype, [IaBJeHHH H JIp.

CBsi3b MeX/JAy HaBJEHHEM, TEMNEpPaTypoll H YAEJIbHBIM OGBHEMOM
AJsl HeasJbHBIX Ta30B, yCTAaHABJHBaeT ypaBHEHHE COCTOAHHUS  (CM,
ra. II). s peasnbHBIX ra3oB ypaBHEHHE COCTOSIHHsSI SIBJISIETCS NPHG-
JIUKEHHBIM H TpebGyeT [ONPABOK,

CBsi3b MeX/1y TeMIepaTypoill H JaBJeHHEM Ha JHHHH (DA30BHIX Te-
pexoJIoB ycraHasJsHBaeT ypaBueHHe Kuaneiipona—Kanaysnyca, kotopoe
NPHMEHHTEJIbLHO K CHCTEME, IKHAKOCTL — Nap» HMeeT BHJ

d pa d px r

Va"r ~V=T4r =R (I 4)

rae V, p— ynenbHui ofbeM H JaBJeHHe HAXOASIHXCs B DaBHOpecnu ¢as, M3/kr
n Ila

Oco6uit HHTEpeC NPedCTaBASIOT YCAOBHA cpaaéaoro nepexoaa mpu
HCIApCHHH BOJAH B BO3AyX. B aTom ciyuae paBjeHHe Hajg nOBepX-
HOCTb XHJAKOCTH Py PaBHO CyMMe JaBJeHHH Napa H BO3AyXa, H YCio-
Bus (pazoBoro pasHoBecus HMeT BUA T=Tgx=Tg H pPw=pPstps

W3 ypasuennsa Knanelipona—Kaay3suyca wnmeem:

v, d py d(pnt+p) 1

_ - . I 5
dT Vax dT RT ( )

Tak Kak V>V, a dpy/dT u d(po+ps)/dT sennunnsl ogHOro 10-
psilka, TO NPHXOAUM K 3aBHCHMOCTH

ln—’L:%(—TI———;—). (11l 6)
Po 0

B yacrHocTH Anst BOASHOrO mapa, ecju B KadecTBe penepHOH TOU-
Ku OpHHATL To=Ty,=0°C=273 K, npu xkotopoli r==2500 &]Jx/Kr,
R=0,462 x[x/(kr-K), prn=0610,8 I[1a, To cBA3b Mex1y /JaB.JIelHEM
H TeMIlepaTypoll l1a JIMHHH HACHILLEHHS «NMap—Bojia» GyAeT BHIPaXKaTb-
el npuGJHKEHHOHR [Jsi peasbHBIX YCJIOBHE 3aBHCHMOCTLIO

pa = 610,8 exp [5413,42 (1/273 — 1/T)]. (111.7)

TepmonnHaMuKa BJIAXKHOTO BO3[4yXa, BCE XaPAKTEPHCTHKH €ro Coc-
TOSHUS B TOM YHcJe M B BHIe NPHOJHXKEHHBIX aHaJHTHUECKHX 3a-
BHCHMOCTEH, paccMOTpPeHH oTAeabHo B . II. ITostomy 3nech gonoJ-
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HHATEJBHO PAaCCMOTPHM TEPMOAHHAMHKY COCTOSIHHSI JAPYrHX PpabouyHx
cpell, KOoTophle HCmogb3yioTcss B YKB, a HMeHHO BOAHBIX H ApPYIHX
pacTBOpPOB.

PacTBopHl Cosiefi HCHIOJL3YIOT B KauecTBe pabouero Tejaa B TEIIIO-
oO6MeHHHKax npH TemmepaTypax HHiKe 0°C; pacTBOpPHI  XJaJ0HOB —
AJAS NOBHILIEHHS TEPMOJHHAMHYECKOID COBEPUIEHCTBA UHKJOB KOMII-
PECCOPHBIX TEeNJNOBHX HACOCOB; BOJOAMMHAauHble, GPOMHCTOJHTHEBHIE
# XJOPHCTOJHTHEBHE pacTBOPH — B aOCOPOUHMOHHBIX  XOJIOJHJABHBIX
MaWHHAaX M B TEIJIOBHX HacocaX.

Haj noBepxHOCTBIO KHJIKHX PacTBOPOB HaXoJATCsl HaCHILUIEHHBIE
fiapel KOMIIOHeHTOB, EcC/H pacTBOpEeHHOE BEULeCTBO SIBJSETCS] HeJeTy-
UM, HanpHUMep PacTBOPHI Cojief, TO HACHIUIEHHLIl Hap COCTOHT TOJb-
KO M3 MOJIEKYJ pacTBOpHTess; ecaH 06a KOMIOHEHTa JETyuH, TO Ha-
CBHILICHHBIE nap BKJIOUYaeT MOJEKyJabl 060HX KOMIOHEHTOB,

Jlasi pacueTa mapaMeTpoB COCTOSIHHSL PacTBOPOB HeoOXOAHMO
#IMeTh 3aBHCHMOCTH, CBSI3bIBAlOUIHE KOHLUEHTPAUHH KOMIIOHEHTOB B
KHAKOIT hase Kps H Kpz ¢ KoHuenTpauusmu Kpj H Kpy H NapuHaIbHbI-
MH 1aBJIEHHSMH KOMIOHEHTOB (p1, p2) B mapoBo# ¢dase.

ITo anaJjoruu ¢ TeopHel razoB B TEOPHH PacTBOPOB BBOJAHTCS MO-
#HATHC I11eaJbHOrO pacTBopa. B nmpHpojge OTCyTCTBYeT HAealbHEIH pa-
CTBOp, TaK K€ KaK U HjeajbHbli ra3. Haunbosee 61u3KO TpeGOBaHHSIM
HACAJbHBIX OTBEYAlOT pacTBOPH, B KOTOPHIX KOMHOHEHTH HMET
Oanskue QU3MKO-xUMHueckHe cBolicTBa. [lpn o6pasoBanHH TakHX
PacTBOPOB HE NPOHCXOAHT 3JEKTPOJHTHUeCKOR auccounanun. Cpenn
pacTBopoB, ucnoasdyemux B CKB, 6/1H3kHMH K Hea/bHEIM SIBJISIIOTCS
#eBOHLIE PacTBOPH XJaA0HOB, {151 Haea bHBIX PACTBOPOB CYILECTBYeT
npocCTas CBfI3b MeXAy MOJbHOH KOHHLEHTpAaUHel KOMHOHEHTa B pacT-
Bope Kp; H nmapuHajbHHM JaBJ€HHEM ero HACHUIeHHHX IapoB  Haj
pacTBoOpOM  pi:

L= Kp[ pl,O’ (1118)

gAe py g~ AaBJE€HHE HaCHIEHHOro napa A4dHHOrO0 KOMIIOHEHTa B CBO60}1HOM co-
CTOAHWH

DTa 3aBHCHMOCTbL HOCHT HasBaHHe 3akoHa Payus. U3 atoro 3axo-
Ha, B YACTHOCTH, BHITEKAET, 4TO C NOBHILIEHHEM KOHHEHTPalHH pacTBO-
PEHHOro BeulecTsa B BoJe (T. € ¢ yMeHblIeHHeM KOHUEeHTpaunHu Ky
BOJIbI) mapuHajbHOE [JAaBJCHHE BOASIHLIX NApOB Haj  HOBEPXHOCTLIO
pacTBopa yMenbluaercs. B sToM cayuae, eciH BOAHBIA pacTBOP HCHOMD-
3yercs B KauecTBe pabouyero rteja, BCTyHaloUIero B HENOCpEACTBEH-
abldl KOHTAKT C BO31YXOM, Hajl €ro NOBEPXHOCThI0 ofpasyeTcs CJAOH
BJAXKIIOr0 BO3/1YyXa, PaBHOBECHOIO OTHOCHTEJBHO JAHHOTO pPacTBOpa.
[TapameTpn Bo3ayxa Haj pacTBOPOM GYAYyT OTJIHYATHCS OT mapamer-
POB HACLIIEHHOTO BO3jyXa Haja Bojpo#i. [lapumanbHoe naBrieHHe Bo-
ISIHOTO mapa B BO3JyXe Haj pacTBOPOM, a TaKiKe ero BJjarocojepixka-
HHe I 3HTAJbOHS ONpeeJsloTCsl TeMiepaTypod pacTBopa H TeMIepa-
TYPOH €ero 3aMep3aHHsl.

3aech caeflyeT OTMETHTB, UTO NPHOJHKEHHHe QOPMYJB AJISL pac-
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uera I, W dyp Bo3Ayxa Ha JHHMM @=const, npuBenennble B raase II,
OCTAIOTCS CIIPABEIJHBLIMH W [JsI cJyuasi BJaXKHOTO BO3JyXa Hal pac-
TBopoM. OCOGEHHOCTh HX WCHOJIb30BAHHS COCTOUT VIHIIL B TOM, YTO
OTHOCHTEJIbHAS BJAXKHOCTE ¢1=const naj pacTsopom GyJleT OT.HYaTh-
csl OT (o=const HaJ BOAOH OpPH NPOYHX PaBHBIX ycaoBusx, I1puGau-
JKEHHO 3Ta 3aBHCHUMOCTB, TaK Xe KakK H JJs cjydas pasHHX GapoMeT-
puueckux aapieduit [cm. ¢opmyay (I1.58)], Gyner nponopuHOHadbHA
COOTBETCTBYIOULHM AaBaenusM mnapa [cM. dopmyay (I1.8)], a nmeHHo

P1/P1 = Qo/Py, 0s (111.9)
rile p1, P1o— AaBJeHHe Iapa HeNOCpeACTBeHHO HaJA TNOBEPXHOCTHIO PACTBOPA H BOAH.
K HauGoJee cyliecTBeHHBIM HEIOCTaTKaMm BOJHBIX pPaCTBOPOB CO-
Jell cJeyeT OTHECTH 3HAUHTEJBbHYIO KODPO3HOHHYIO aKTHBHOCTb, Oco-
GeHHO BHICOKOH KOPPO3HOHHOH aKTHBHOCTBIO MO OTHOLIEHHIO K CTajsiM
H CMJaBaM Ha OCHOBe XeJjdesa 06/ajlaiT PacTBOPE GPOMHCTOTO JTHTHS.
[TosToMy B KauecTBe KOHCTPYKTHBHBIX MaTepHaJNOB [IpH HCOOJIb30Ba-
HHH GDOMMCTOJHTHEBBIX pACTBOPOB MNPHMEHSIOT JaTyHb H Melb.
MeHnbilleli KOppPO3INOHHON aKTHBHOCTBIO OGNafaioOT pPAcTBOPHL XJOPHC-
TOFO JIHTHS, @ Tak¥Ke XJOPHCTOTO KaJdblHsl ¥ HaTpHs. Koppo3HOHHYIO
aKTHBHOCTb 3THX PacTBOPOB MOXKHO CBECTH K MHHHMYMY NyTeM IMOA-
JepKaHus 3HaueHds Ko3(h(QUIMEHTa 37AeKTPONHTHYECKOH AHCCOIHANHA
pH=7--85. llas nogpepxkaunss pH pacTBopa Ha AONYCTHMOM YpOB-
He cJjenyer 10GaBJsSTE WHTHOGUTOPHBIE JoGaBkH. KOPPO3HOHHYIO ak-
THBHOCTh XJOPHCTOJHTHEBOTO DAaCTBOpPA MOXKHO YMEHBIUHTb NPHUMEHSs
B KayecTBe HHIHOHTOpOB XpomoBuie coiad NaCrO4 unan KoCr:0,, n0-
6aB/asieMble B kogHyecTBe 1—29% wmacce pacteopa’ Ilasi pacmpoctpa-
HEHHOTO B CHCTEMAax KOHIHIUOHHPOBAHHS € HPOMEXKYTOUHBIM TENJo-
HOCHTE/JeM PacTBOPa XJOPHCTOrO KaJblHg B KauyecTBe HWHIHOHTOP-
HHX 7106aBOK HCNOAb3YIOT XpoMoBylo codb NaxCraO7-2H,0.

Ilpn Temmepatypax paGouux ten Boie 20°C MOKeT NPUMEHATHCS
pacTBOp HHTPHTA HATpusi PacTBOPHI HaTPHTA HATpHs sIBAsIOTCS (HpM
KOHueHTpauud 28%) KOPPO3HOHHO HHEPTHBIMH IO OTHOILEHHIO K CTa-
JSIM W CHJaBaM Ha OCHOBe :xeje3a. HHTPpHT Hatpus Moxapo- n
B3pHIBOGE30NaceH, HO 06JajgaeT HEKOTOPOH SIAOBHTOCTBIO, UTO Tpebyer
omnpejieleHHON OCTOPOXHOCTH NMpH OGPallleHHH ¢ HUM. XapaKTepHCTH-
KH pacTBOPOB coseli npHBefleHs B paGore [6].

§ 26. dusuko-maremaTHieckoe ONMHCAHHe 3aAAuUH TeMJO-
M MaccollepeHOca B pafouux cpenax

Bolime ObIH paccMOTPEHBl METOJBI ONpefeseHHst XapaKTepHCTHK
COCTOsiHUsI paGoOuHX cpeld. Mmes sTu cBeleHHs,, MOXKHO 0GparHTLCS K
paccMOTpeHHIO NMpolUeced TensoMaccoOMeHa B TOJille caMHX palbouux
cpen amnmaparos YKB.

JlioGoe hn3uKO-MaTeMaTHUecKOe onucanue Tpefyer npeaBapHTeb-
HOro ONIpejie/IeHHs] HEKOTODPHIX 3KCNEePHMEHTAJbHBIX BeJHYHH, Xapak-
Tepuaylolux npouecc, Pasjnunoe (GH3IUKO-MATEMATHUECKOE OMHCAHHE
NPOIECCOB TEMJO- ¥ MacconepeHoca HMeeT Pa3HYIO cTefeHb TOUHOCTH.

— 78 —

Onexrponnag Subnuorexa http:/tgv khstu.ry/



Peannzanusi 6onee TOYHHX (PHU3MKO-MaTeMaTHUYECKHX NMOCTAHOBOK Tpe-
6yeT MeHbUIEro KOJAMYECTBA IKCIEPHUMEHTaNbHHX JaHHhX, OCHOBHHMH
(H3NUKO-MaTEMATHUECKHMH ONMHCAHUSIMH MPOLECCOB TemioMaccoobme-
Ha HemoCpejCTBEHHO B ToJlle pabouyux cpel (pacnosioXKeHHBMH B IO-
psilke yOLIBaHHMA TOUHOCTH BOCHPOM3BENEHHS peasibHbIX IIPOLECCOB)
ABJSIIOTCS ciefywowne: 1) Ha ocHoBe ypasHennii Pefinonbaca; 2) Ha
OCHOBe ypaBHeHHH MOrpaHMYHOIo CJosi; 3) Ha OCHOBE ypaBHeHHA OL-
HOMepHoro nepeHoca. Kaxioe (QH3HKO-MaTeMaTHYECKOE OMHCAaHHE
OPHBOANT K MOSIBJEHHIO XapaKTepHHIX AJs Hero moHsTHH. Pacemor-
pHM nx B obuieM BHJe.

Onucanve Ha ocHOBe ypaBHeHuil Peiinoabaca. Paccmorpum onuca-
HHe npOoLeccoB NepeHoca B HauGoJjee obuieM Buae. J[las BA3KOH XKHA-
KOCTH NMPH JaMHHApHOM pexuMe [BHXKEHHA JIo0ble ABJEHHS MOIyT
OBITL 0/HO3HAYHO ONHCAHBI ¢ IOMOUIbIO 3aMKHYTOH cHCTeMEl AuddepeH-
HHaNbHBIX ypaBHEHHH M KpaeBhIX yCJOBHA. ITa cHCTeMa BKJKOYaer
ypaBHenus auxkenuss Hasoe — CTOKca, ypaBHeHHE Hepa3pHIBHOCTH,
ypaBHEeHHE COXPAaHEHHS 3HePruH (TeMIepaTypHOro noJs), ypaBHeHHE
COXpaHeHHs Macchl BellecTBa (MoJie TEPMOJAHHAMHUYECKOro MOTeHHHAaJa
0). KpaeBnle ycnoBHsA BKJIOYAIOT HavaJbHLE (BpeMEHHEIE) H TpaHHY-
HHE (mpocTpaHCcTBeHHbIE). [paHHYHbIe yC/IOBHA HPeAN0JaraioT 3alaHHue
CKOPOCTH H COXpPaHeHHsi TeMnepaTypnl HJH NMOTOKOB TenJaa H Macchl Ha
NMOBEpPXHOCTAX, OrpaHHuHBawuiux paGouyne cpenbl. Ecan cTenka pasge-
JIeT MOBEPXHOCTH ABYX Cpejl, TO JAONOJHHTEJLHO K 3THM ypaBHEHHAM
3ajiaercsl ypaBHeHHE TENAONPOBOJHOCTH H MaCCOMPOBOAHOCTH B pasje-
Jsttoledi creHke. Unc/eHHOe pelieHHe YIOMAHYTHIX ypaBHeHu#l Ha DBM
N03BOJIsIeT HAfiTH [0St TeMIepaTyphl H NOTeHUHaaa 0OMeHHBaloUIHXCS
cpel.

3ajaua CyUIECTBEHHO OCHOKHSIETCS NpH TYypOYAEGHTHOM [ABHIKEHHH
wugkoctH TypOyJeHTHEH NMOTOK XapaKTepH3yeTcs HeynopsaodYeHHO-
CTBIO, KOTOpas NPHBOAHT K CAyyYaHHLIM H3MEHEHHAM BO BpEMEHH H
TIpOCTPAHCTBE MTHOBEHHHX 3HayeHHH CKOPOCTH, TeMmepaTyphl H T. [

Jns maremMaTHYecKOro ONHCAHHS TypOyJeHTHOrO ABHIKEHHS JKHJ-
KOCTH HCHOJbL3YIOT METOM, HPeMJOKeHHBHA PedHoabacoM H  cocTod
{lMfl B TOM, YTO MI'HOBEHHLI€ 3HaY€HHA CKODOCTH H TeMIepaTyphl
UpeACTaBJAAIOT B BHJIE CYMMDBI CPEIHHX H MYyJAbCALHOHHLIX Be/HYHH
B pesysnbrare ypasuenne Hasbe — Crokca agas TypGOyJneHTHOro ABH-
XeHHs XapaKTepH3yeTcs HaJHUYHEeM HEe3aBHCHMHX YJeHOB, 03Hayalo-
{IHX TOSIBJIEHHE JOMOAHHTENAbHO (K JIAMHHADHOH BA3KOCTH H TeM-
1epaTyponpoBOAHOCTH) TypOy/I€HTHOTO TPeHHsI H TYpPOYJEHTHOro Ie-
peHoca B NMOTOKE, BLI3LIBAEMLIX MyJAbCAUHSIMH CKOPOCTH.

OcHOBHLIE CJOXKHOCTH, KOTOpPBie TOPMO3ST IUHPOKOE HCHOAb30Ba-
HHe YKa3aHHOrO METOfa NpH pacyeTe TeMJOOOMEHHHIX alnapaTtos,
CBfI3aHbl C OTCYTCTBHEM HafeXHo oTpaboTaHHBIX OyTeH YHCJEHHOTO
pelleHHst ypaBHeHHi 1Js Gosnbiux uncesn Re, ocoGeHHo B Tpexmep-
HoM cayuyae. HenoCTaToUHO H3yueHLI TaKiKe 3aKOHOMEPHOCTH (BOPMH-
poBaHHs TYpPOyJNEHTHBIX XapaKTE€PHCTHK, 3HaHHE KOTOPHX HeOGXO0AH-
Mo npu pacyerte. B HacTosulee Bpemsi H3BECTHBI DelUEHHS ypaBHEHHIl
PeiiHosbaca Ass npocTeHWHX JABYXMEpHLIX ciydaes [6] .
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Onncanve Ha OCHOBe ypaBHeHuii morpaHumuHoro chod. Bo6nausm
noBepxHocTel B moToKe (GOpMHpyeTcs TOHKHI cjgoH KHAKOCTH C
OOJbIIHMH TpajHeHTaMH CKODOCTH, TeMneparypel u Baaxuoctd. Jlas
OCTaJBHOTO MOTOKA TPajHeHThl HE3HAUHTEJbHH. IJTOT CJAOH KHAKOCTH,
JJIST KOTOpPOrO MOKHO BBIZENHTL OAHO mpeoGhajaloliee HanpabBJjeHHE
JIBUKEHHS, HA3HIBAIOT NOTPAHUYHBIM CJIOeM. Pa3ieneHue XKUAKOCTH Ha
NOrpaHHYHEH CJOH H OCHOBHON MOTOK HOCHT YCJOBHBIA Xapakrep.
Kak 6uu10 nmokasano [Ipanaraem, JJis TeueHHs KMIKOCTH B MOCPaHHY-
HOM c¢JIoe OTAeJbHbie WieHb B YPaBHEHUSIX Mojaedu PeliHoJabaca BBH-
Ay ¥X MaJoCTH MOryT OHTb OTGPOUIeHH.

Mojenb MOrpaHHYHOTO CJ0sl, TaK Ke KakK H MOIeJb, HCHOJb3YIO-
niast ypapHeHHst PeltHogbAca, He MO3BOJSsieT MOJyuYaTh aHAJHTHUECKHE
3aBHCHMOCTH NSl OnpejesieHus napamerpoB oOMeHHBAIOIHXCS Cpel.
B nacrosiiee BpeMsi IUHPOKO HCMNOJbL3YIOTCS YUCJeHIible MeTOALl pac-
yeTa mo MOJeJH norpaHuuHoro cios Ha DBM ([6].

HenocraTok gaHHOH MOAENH COCTOHT B TOM, UTO OHa IMO3BOJSET
pPaccYHTHBATbL MPOLECCH TOJABKO AJsl TemroOOMeHHBIX MOBepXHOCTeR
LOCTATOYHO MPOCTOH r€OMeTpHH.

Onuncanne Ha OCHOBe ypapHeHnss ojxHOMepHOro mepeHoca. Bo
MHOTHX HHMKEHEeDHbIX 3ajayax MHTepeC MpeACTaBiseT He pacnpeje-
JleHHe  mapameTpoB B OOMEHHBAaWMIUXCS Cpegax, a, Hanpumep,
TeJIOBHe NOTOKH Ha T'PaHHLAX H HX CpefHHe TemmepaTypo. [lostomy
ranbosbllee pacnpocTpaHeHHe 1751 PEIIEHHS HHIKEHEPHBIX 3a7a4
MIOJIYYHJIO ONMCAaHHE Ha OCHOBE OJHOMEPHOrO MNepeHoca, KOTOpoe
1acTO Ha3blBalT @-MOAEJabIO. B 3To#l MOCTAHOBKE TeueHHe B KaHalje
paccMaTPHBaeTCA ¢ INOCTOSHHHIMH TO CEYEHHI0 KaHajda CKOPOCTbI»
w, TeMnepaTypoit { W noreHumasoM O, paBHHMH CPEAHEMACCOBHIM
3HAUYEHHSM.

OcHoBHBEIE ypaBHeHHst B OJHOMEPHOM OIMCAHHH BAOAbL OCH X
BO BDEMEHH T MOILYT GOHIThb MOJYYeHH HeNOCPEACTBEHHO H3 ypaBHe-
Huit Pefinompaca [6]:

yDaBHEHHE JBHIKEHHS AJS a-MOJEJH

Ow 9wy 1 9p IR

= (O}
ot dox o 6x+ +6x'

Ile R—rnoTepn NOJHOH 3Hepruu NOTOKA NPH NBHMeHHH B kaname; O — npoekuus
TVIOTHOCTH MacCCOBolX CHJ HAa OCb X;

YPaBHEHHE HePa3PHIBHOCTH

(L1110}

dp o(pw) _
0T Jdx
ypaBHeHue OaJjlaHca MO SIBHOMY TemJay

1 0t at atFYIl
’ZF a1 _l_.-a—;:W (tnos—t)', (11112)

0; (1I1.11)

ypaBHenHue 6ajjanca Maccel

I 08 08  agFy

W or T ox T ogw (Cren O (I11.13)
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rie Fyy — yjledbHas OJOLLAAb [OBEpXHOCTH o6MeHa, MpHXOAdAULAsAcA Ha | M AJnHH,
MZ/M.

CBa3p Mex/1y TOTOKAMH TelJja ¢ H MaccH j uepe3 eIMHHLY
IOBEPXHOCTH M CpPEJHEMAacCOBBHIMH TeMIlepaTypOl H TIOTEHIHAJIOM
YCTaHABJUBAWOT cJaeAylolHe COOTHOWIEHHS:

q =0t (thos — t); j = ag (Onop — 8), (II1.14)

rae Ouos, O, tnon, { — MOTEHNHANH H TeMIepPaTypH COOTBETCTBEHHO B NOrPaKHYHOM
cjoe y NMoBePXHOCTH U CpejHeMacCoBble B IOTOKE KHAKOCTH,

Bwmecrto NOTEHUHAJOB HpH pacuere N0oTOKa BJlaTH B BO3AYyXeE
0OBIYHO HCIIOJbL3YIOTCA BJarocoaepxKaHHue d uau InapyHaabHOE AaBJie-
HHe p, TOrJa:

j =04 (dnop — d), mm j= a, (ppop—p)-. (111.15)

PasmepHble BeTHYHHE O, Ge, Od, Gp HAJLIBAIOTCS Ko3(pdHuHeH-
TaMu TemrooOMeHa H MaccooOMeHa H YUYHTHIBAIOT BO3MOXKHble pas-
JHUHSI peasybHLIX NPOLECCOB B HX OJHOMEPHOH HOCTaHOBKe. OITH
Koz(h(GHUHEHTH CBS3aHB CJOXKHBIMH 3aBHCHMOCTSIMH ¢ peaJIbHHIMH
npoueccamMH, IPOTEKAIOIUHMH B TpexMepHoM TedeHHH. KosbdHuuen-
TH OGMeHa OOBIYHO ONpefelsiOT 3KCIEePHMEHTAJbHO HJAH Ha OCHOBE
pacdetra HO HepBbHIM JBYM MOJeJsiM.

§ 27. B3aumHoe BavsHve ¥ 0COGEHHOCTH TeMJo-
¥ Macconepelaud Mexjay pabGouyHMHM Cpenamu
B annapartax KOHJAWIUOHHPOBaHHSA

Hns crayHoHapHOH OJRHOMEpHOI 3ajauu  Temlonepegauyd  (He-
OCJIOKHEHHOH MaccOIlepeHOcOM) MexJy JAByMs cpelaMH, pasle-
JIEHHBIMH CTEHKOH, MOXHO OHpeleJHTb TeHmJOBOH HOTOK, He mNpHGe-
ras X mnpeABapHTEILHOMY OIpejeJeHHI0O TeMmepatyp [pOMeXyTou-
Helx  cjoeB. JleficTBHTeJNbHO, H3  CTAHOHADHOCTH 3aJayu H
OJIHOMEPHOCTH paclpelelieddsi TeMmMOoepatyp B CTeHKe Henocpej-
CTBEHHO BHITEKaeT, 4YTO

=K (t1 — t), (111.16)

rae
1

lay + 2 (8/A) + 1/ay

Kozdpduunent K HasbiBaeTcss K03¢p@HUIHEHTOM Temwonepenaus,

a caM npouecc TemlooOMmeHa IKHAKOcTed, pasfeNeHHHIX CTEHKOH,

sBJsieTcsl mpoueccom Temnonepefaud. [loguyepkHeMm, uTo MOHsATHe

KO3 HHeHTa TeIsonepeflayd BLITEKaeT H3 ONHOMEPHOH  CTalHO-

HapHOH MOJe/JH NpH OJHOMEDHOM pachpelejeHHH TeMmiepatyp B

pasjensliOlHX CcTeHKaX. BO Bcex Hpyrux cayyasix HCHOJb30OBaHHE

OOHSITHS  KO3(Q¢HuHEeHTa Temlonepelayn TpeGyer cHepHaJbHHX

pagbsicHeHH#l. AHa/JOTHYHEE BHIKJAAIKH MOTYT OHTb cledaHb 4

CTaUHOHAPHOR  3ajjayd MaccomepefayH  (HEOCJOXKHEHHOH#  TemJo-

MepeHocoM) Yepes BJIAaronpOBOISINYI0 pPa3feTHTENbHYI0 CTEHKY 3a
cYeT pasHocTH 6.

(111.17)
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Puc. IIL.1. TpakTOBKH OOMEHHBIX HNpONECCOB MexAy BOjOK / W BO3ayXoM // Ha OcCHOBe 3a-

Kona Hbloroua (@) u auamoruum Peilnoanaca (6)
I — noBepXHOCTb BOABI; 2 — clofi BO3AYXa, HeNOCPeACTBEHHO NpPHJEralOUHA K NOBePXHOCTH

B3zaumuoe BauAHue Temmo- u Maccoo6meHa. B YKB mnpoieccn
Telmoo6MeHa 4YacTo CONPOBOXKAAIOTCS BhINaJeHHeM KOHAeHcara Ha
[ICBEPXHOCTH TelMJOOOMeHHMKA, Ju60 WClIapeHHEM Ha HeH XKHAKOCTH.
s mosyyeHHst COOTHOLUEHHS MeXIy TelsooO6MeHOM H MaccoobMe-
HoM (umcio Jlbioumca) yao6HO BOCNOJB30BATbCS CONOCTABJEHHEM
3akoHa HreioTona c anasnorueiél PeiiHonbaca, xoropas Ovlia npefdso-
XKeHa JJIs OTbICKaHHs NOAOOMS MexAy TenynooOMEHOM W TpeHHeM B
TypOyJEHTHOM TNOTOKe XHIKOCTH.

Ha npumepe temyo- m Maccoo6MeHa BO3AyXa ¢ MOBEPXHOCTbK
soanl (pumc. III.1) pacemoTpum 3TH [ABe TPAKTOBKH IIPOIECCOB oOOME-
ua. JlepBas m3 HHX ocHOBaHa Ha 3akoHe HbloTOHa, COrTacHO KO-
TOpOMYy.

Ga = 0z (t1 — 15); (111.18)
j=ay (dy — dy). . (I11.19)

Bropas TpakroBKa HMCXOZMT M3 aHajsorum PeliHosibica, coOr-
JacHO KOTOpPOH oOMeH TPOHCXOAHT 3a CYeT MOJSPHOTO IiepeHoca
Macc, HalpHMEp BJaXXHOTO Bo3ayxa. Macca Mg BJIaXKHOTO BO3AYyXa,
IIepeHeCCHHAs] M3 MOTPAHHYHOTrO c10st  (f1; di) OKOJO TIOBEPXHOCTH
BOJBl B ALPO NOTOKAa BO3AyXa (f2; d:), B CUJIY CIVIOIIHOCTH H Hepas-
PHIBHOCTH Cpelbl KOMIIEHCHDyeTCs TaKoH e Maccolt My BAaxHOrO
BO3/JyXa, KOTopasg M3 siApa IOTOKAa BO31yxa NEPeHOCHTCS B Iorpa-
HuYHbld caofi. Torpa:

Ga = Mg ¢ ({y — £5); (II1.20)

j= M (dy — dy). (I11.21)

3pech mpenebperaercs pasjHYMeM MaccChl BJAXHOrO BO3JyxXa Y
MOBEPXHOCTH M B siApe IOTOKa (NPUMEHHMTeJbHO K pEXHMaM B

annapatax CKB). IlpupaBunBass npaBule wactu ypaBHenuit (I11.18)
u (I11.20), a taxxke (II1.19) u (II1.21), nonyuum:

a; = M;g cg; (111.22)

ay = M;, (I11.23)
OTKyJLa

a0y = cg. (I11.24)

[TocnenHsig 3anuch ecTtb cooTHoluenune JIbiomca. M3 storo cootHo-
UIeHHS CJelyeT BBLIBOA O TOM, YTO AJs1 cJaydas, Korga oO6MeHHbe
[pPOLECCH NOJHOCTbIO ONPENeNsioOTCs MOJSPHBIM  [epeHocoM Macc
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BJAXKIIOr0 BO3JyXa, COOTHOWeHHE JIbloHCAa CNpaBeJIUBO HE3aBUCUMO
OT NpOYMX yCJoBuil MpoTeKaHust mpoiecca. Pacnpocrpansisi mpuHsiToe
COMOCTaBJCHUE Ha IMOJHBII TeMIOOOMEH, NMOJAYYuUM, ¢ OJHOU CTOPOHbI
(no 3akony Hrworona),

Gn = oy ({y — 1) + 1 ag (d) — ds), (I11.25)
a ¢ jgpyro#i (mo awasoruu Pefinonbaca),
Gn = Ms (I, — I2). (111.26)
YuutwBasi popmyay (111.23), nonyunM 3aBUCHMOCTD —
gn = ag (Iy — 1), (111.27)

Koropas sisaserca ypaBHenneM Mepkens. CrefgoBaresbHO, CHeJaH-
HbIi paHee BBIBOA 00 YCAOBHAX CHPaBEHATUBOCTH  COOTHOIIEHUS
Jlblouca MOMHOCTBIO paclpocTpaHsieTcss M Ha ypasHenne Mepkens.

M3 BBINOJMHEHHOTO aHaJH3a TaKxe CcJeflyeT, uYTO B yCJAOBUSAX
MOJIIPHOTC IIepeHoca, COOTBETCTBYIOULEro MPHMEHHMMOCTH  aHAJOoTUuH
PeiiHosbaca, Bce ¢GopMBl TENJO- u BJAaroo6MeHa MoryT OLITb ompefe-
JleHbl OJIHMM KO3(dullueHTOM nepeHoca o; (MJIH ag) B BHAE:

ga =g A (cgt) = a, At

Gexp = Oy A(rd) = a; A (rd)/cs;
(111.28)
j:adAd=atAd/cB;

n=og A =0a; Al/cg.

Bce ckaszanHoe crnpapelJiMBO, NOJYEepKHEM 3TO emle pa3, TOJIbKO
ecTu IIepeHoC TelJia M BJAru ONpefe/sieTcsl MOJAPHBIM  IIePCHOCOM
U MOJIEKYJSIDHBEIMH OOMeHaMH MOKHO NpeHefpeub. OOBIYHO HMEHHO
Takue pexuMel pabawopamorcs B YKB.

Hast Toro 4toObl AaThb KOJUYECTBEHHYI0 OIIEHKY COBMECTHOTO
MOJIADHOTO U MOJIEKY/ISIPHOTO MepeH0Ca, BOCNONb3yeMCs MpPeJioKe-
nueM IIpaHaTas, KOTOPHIH, KaK W3BECTHO M3 TEOpHU TeIIO-Maccoo6-
mena [25], pasBua awastoruioo Peiinoiibaca BeegeHueM  3dHeKTOB
MOJIEKYJ/ISIDHOTO [M€PEHOCA B MOTPAaHMYHHIX CJOSX.

B Bosiyxe M B BOHe OKOJO TpaHHUBl pa3fena — IOBePXHOCTH
BoJBl (opMUPYIOTCS MOTPAHHYHBIE cJjgou. B Bosoyxe MNOrpaHuuHbIE
9 deKTE NPOSIBISIOTCST CuJbHee, B BOJE OHW BLIPAXKEHH MeHee
ueTko. KapTuha TensomMacconepesoca OKasbiBaeTcsi TaKofl, uTo IO
Mepe yjaajJeHust oT I[OBeDXHOCTH IOCTENeHHO [OPOUCXOAUT  Iepe-
X014 OT MOJEKYyJAapHOro K MoJasipHOoMy, TypOyJenTtHoMy oOMeHy.
B npornsoBec paccMOTPEHHOMY 4YHCTO MOJSIPHOMY MepeHocy pasbe-
peM BTopoH Kpa¥Huil clydafi, Korjga npoilecchl ofMeHa IOJHOCTBIO
ONpeJeNsiioTess TOJAbKO MOJEKYJSIPHBIM HepeHocoM. Takoe TNoJioKeHue
MOKeT HabII01aTbhest MPU MaJbIX CKOPOCTH W HWHTEHCUBHOCTH o0MeHa,
KOrga TeyeHue BHOJb IOBEPXHOCTH SIBJISETCS CTPOro NapaJJesbHo-
cTpyiinbim (Tegenne Kysrra). B aTnx ycaoBusx ofmen omnpejeisercs
IPOBOAMMOCTBIO Temaa At M BJAaru Ag B Npeaeaax INOTPaHUYHBIX
CJIOeB, H ypaBHenust 0OOMeHa MOXHO 3allHCaTb B ABYX BHAAX:

Ga = O (f1 — o) = As (£, — £3) /8y (111.29)
=04 (dy —dg) = Ay (dy — dp)/84. (111.30)
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PasfienuB mnpaBble YacTH ypaBHeHHH, IOJYYHM COOTHOLUEHHE
HHTCHCHBHOCTeH Tem10o- H BjarooOMena (umucio Jlbionca) B 3TOM
B1OpOM KpaliHeM cJaydae B BHJe

o _ M b (111.31)
ag  hg B

Ecau npuHATb, KakK 9TO 4YacTo [eJaioT, PaBeHCTBO TOJLIHH
TemioBoro §; u Maccoo6MeHHOTO §¢ NOTPAHHUYHBEIX CJIOEB, TO HCKOMOE
cooTHolenre Oyjaer MNPONOPLHOHAJIBHO OTHOUIEHHIO TEINJIONPOBOA-
HOCTH BO3JyXa }\.g K IMPOBOAHMOCTH BOASIHOIO 11apa mnoXA BJAusHUEM
Pa3HOCTH BJIAroCOAEpIKaHUI B BO3AYXE Ad:

o¢/ag = A/hg. (111.32)

CuenoBatensHo, uucao Jlpionca (oTHomenue Ko3(hduiunHeHToB
Tem1o- ¥ BJaaroo6MeHa) B ofblieM Ciyuae MOJSPHO-MOJEKYJIsiPHOTO
o6Mena MOMXKET HAaXOAHThCH B HAWAEHHBIX Ipelesnax, OIpeeaseMbix
coorHowenuamH (111.24) u (111.32), 1. €.

Cp << Oy/0y << My/hy. (111.33)

Hast toro yrcObl ycTaHOBUTL IE€PEXOX OT OHOTO IpeeabHOro
3HaYeHUs K APYTOMy, HaJZ0 paccMOTperb CXeMy OOMEHHBIX IIPOLECCOB
C yueroMm mnorpaHuyHoro cjost [5].

CoBmecTHasi Telld0- U Macconepesawa. Bo wmuorux amnmaparax
CKB npomecchl mepeHoca OCYHIECTBAAIOTCS MEXAY BO3AYXOM H CMO-
yeHlof mnosepxHOcThIO. Kak 1nOKasao Boille, TakHe  anmnaparbl
paoraior B ycCa0BusiX NpPUOGAMIKEHIOrO BBHIIOJHEHUST COOTHOLICHHS
Jlbonca. [Ina paccMOTpeHHBIX CJydaeB YpaBHEHHS MepeHoca SBHOTO
Temsa n Baarn  (mepedoca ckperoro temaa) (I11.12) u (I11.13)
MOTyT OBITb 3aMEHEHBl OJHHMM ypaBHeHHeM I[epeHoCa 3HTAaJbIHH
(neperoca nosxoro Ttemsia). JleHCTBUTEIBHO € y4eTOM BbIpaXKeHHUA
(I11.33) anst a-MOZENH MOXKHO 3aNHCaTh:

I o ol o Fy
@ vt ax =wpey Unos—D. (I11.34)

B pesyabrare Bmecro cucrembl ypaBHenu# (I11.12) u (II1.13)
NoJyyeHO OJHO YypaBHeHHe IepeHoca moJadoro Ttemna (I11.34)

PaccmoTpuM Jasee asjeMeHT BO3AYXOXKHAKOCTHOrO — TellsIooOMeH-
HUKA JUUIF YCJOBHH yCTAHOBUBIUETOCS PeXHMa IPU COBMECTHO IpoTe-
KaoMUX Mpoueccax TEINo- M Maccolepefauu, KOrAd Ha IOBePXHOCTH
TCNI000MEHHHKA €O CTOPOHBI BO3xyxa obpasyercst MJEHKAa KOHMEH-
cara (puc. II1.2). 3amumem ypaBHeuusi, onpemesnsiioliue TEIIOBbIE
IIOTOKH:

OT BHYTpPEHHE{l NOBEPXHOCTH CTEHKH K MKHAKOCTH
Q= 0y (tnon1 — tw) F; (I11.35)
OT HApy’HO{l IIOBEDXHOCTH CTE€HKH K BHyTpeHHeH

A
Q=3 (fnons — fuon1) Fi (I11..36)
cT

OT HapyXHOH MOBEPXHOCTH IJIEHKH K BHYTpeHHel
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Puc Il 2 Mepelaya NOJAHOTO Tenaa yYepe3d opeOGPeHHYW NOBEPXHOCT: NMPH COBMECTHO MPOTEKAlO-
meM npomnecce TENA0- H MaccooGMeHa

! — xugkocts, /1 — Bo3nyX; I — creHKa; 2 — pe6po, 3 — nseHrha KOHJIEHcaTa

A
Q="3" (tnoss — tnon 2) £ (111.37)
na
OT BO3JYyXa K [OBEPXHOCTH IJIeHKH (ypaBHeume Mepxesst)
Qg
Q= ¢ (Ig — Inos3) F. (111.38)
B

Bocrosip3oBaBuuCh JUHEHHOH aNNpOKCHMAallue#l 3HTAJbIUH HACHl-
LIeHHOTO BO3ayXa uepes ero Temnepatypy [cm. dpopmyay (11.58)], mpe-
obpasyem ypasHenue (I11.38):

Op Chae Iy A

Q= ( — — ton 3) F. (111.39)

Cp Cuac Chac

CkaagpBass ypasHenus (I111.35) — (I11.39), mocse HecqoKHBIX
anreOpanueckux Mpeo6pasoBaHUl MOJYUHM:

Q= l (l“—A t)F (111.40)
1/ty + 8cr/her + Onalhaa + ¢a/(®s Cuac) Chac “) '
[Tepseifi comHoxuTe b B ypaBHenuu (I11.40) ssasercs koadduun-
€HTOM Ilepeayy MOJHOTO Tela, yYATHBAIOUIUM OAHOBPEMEHHBIH nepe-
HOC SIBHOTO TE€IJid U CKPBITOTO Temjaa (Macch).
Beeast o6osnauyenus

1
1/aw + Ber/Mex + bua/Mun + Ca/(®p Cyac) (111.41)
I = cyac lw + 4,
nosyuuM u3 ypasHenus (I11.40):
Q=K; F (Iy — In)/Cuac. (I11.42)

K1=
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Jlist yCJIOBHA CYXOrO TelJooOMeHa Cyac=Cp, K=K u ypaBHeHHe
(I11.42) mpeoGpasyercs k suay (1I11.16).

Oco0eHHOCTH TENJO- H Macconepeiayd B anmaparax ¢ opeGpen-
HbIMH NOBEPXHOCTAMHM. B cHcTeMax KOHIMIHOHUPOBAHUS IIUPOKO IIPH-
Mensitor opeGpeHHble TenynooOmeHHuKkH. IloBepXHOCTH TeNNOOGMEHHH-
KOB 0pe6pHBAIOT CO CTOPOHBI NOTOKA, rAe Ko3ddHuueHT TensoobMeHa
MeHbllle. B BO3AYXOXHAKOCTHBIX Tensoo6MeHHHKAx opebpeHue, Kak
IPAaBHJO, LeJaloT €O CTOPOHBl BO3AYIIHOrO noroka. Eciu Tennosof mo-
TOK HampasJeH OT pebpa K BO3LyXy, TO TeMIlepaTypa yMeHblIaeTcs OT
OCHOBAaHHUS fpo BHOJbL pebpa fp,>>ip; ecau TEILTOBOY IIOTOK HalpasJel
OT BO3ayxa K pebpy, TO TemmepaTypa fp BO3pacraer BJIOJb pedpa K
€ro OCHOBAHMIO fpo<fr. OfHAKo B 0OOM Cilyuae TENJOBOH MOTOK C
noeepXxHocTH pebpa Qp Oymer MeHblle, UeM TENJAOBOH MOTOK Qpmaxe C
IIOBEpPXHOCTH TOH Ke MJOUIAAM, HMEWeHd  TeMIepaTypy OCHOBAaHHS
pebpa tp.o.

IlokasaTesnem s deKTHBHOCTH OpebpeHns ABASETCS OTHOLIEHHE

Np = QP/Qp,MaKc . (I11.43)

[Tpy TemnonpoBomHOCTH MaTepuana pebpa Ap—>oo [cM. dopmyTy
(I11.43) ] mp cTpeMuTCS K eqHHHUILL.

Teopus rensonpoBoaHocTH pe6pa AOCTATOYHO XOPOIUO paspaboraHa
H H3BeCTHA U3 KypCa CTPOHTEJNbHON TelsodH3uKH I[3], no3TOMY orpaHu-
yHMCSt paccMOTpeHHeM paboThl pebpa B yCJOBHSAX COBMECTHO NPOTEKa-
IOLAX NPOLECCOB TellJIO- H MaccollepeHoca, KOraa Ha HoBEPXHOCTH ped-
pa HMeeTcCs MJIEHKA XKHIKOCTH.

YpasHeHue Tenjonepenaun pebpa B 3TOM CIylae aHAJOTHIHO ypas-
HEHHIO TENJONPOBOAHOCTH pebpa B YCIOBHSX cyXoro remaoobmena. Pas-
JIHYHe COCTOMT JIMIIb B TOM, 4TO (DYHKUHMIO TeMIepaTyphl pebpa BHIIOJ-
usier auTanbnus lp. Kpome toro, mapamerpudeckuii Koadduiuenr my
BKJOUaeT B ce0s OTHOIIEHHe TellJIOEMKOCTH BO3JyXa Ha JHHUU HacHl-
UEHHS Cpac K TEIJIOEMKOCTH BO3JyXa Cz, KOTOPOE HJSl ciayyas CyXoro
Tel1000MeHa OKa3hiBaeTcsl PaBHEIM 1.

Bocnonb3yeMces: JuHeliHOR anmpoKcHMalMell SHTAJbIHH HACHILEH-
HOro BO3iayxa yepe3 TeMneparypy (11.58) u, mpuHsB B KadyectBe mac-
wraba JJIMHBL TOMIIHHY pebpa y OCHOBaHHS Op, NOJTYYHM:

2 4 Cuac )1/2
o [ 2% Cuac \ /e 111.44
™ ( Ap By Cs (H1.44)

[Tosromy npusosumMble B suteparype |[6] 3aBucumocTn 3¢ deKTHB-
HOCTH pebep pasqHYHON reoMeTpHuecKoll KOHQHUIrypanuu OT napaMerpa
m ¥ BbICOTHL pe6pa [ MOryT HCHOJb30BATbCA TAKXKE H /ISt pacyera ad-
tekTHBHOCTH Pebep B YCAOBHAX COBMECTHO IPOTEKAOMIHX IIPOLECCOB
Telo- ¥ Maccollepedoca. [TapaMerp m=rm; npu 3TOM CleIYeT olpese-
aatb no popmyne (111.44). HekoTopbie mauHble 1o 3¢ heKTHBHOCTH pe-
Bep pa3HON reoMeTPHYeCKOH KOH(UTrypalluu B 3aBHCHMOCTH OT #1;l 1pH-
BegeHnl Ha puc. II11.3. Jlns coBMecTHO MpOTEKAIOUIHX IIPOLECCOB
TeIlJIO- H MaccollepeHoca MOTOK MOJHOTO Tenja K Hapy:KHOH NoBepx-
Hoctn pebpa Bo3pacTaeT 3a cueT MaccooOmeHa. ITosromy sddexrus-
HOCTb pebep MpPH COBMECTHO NPOTEKAIONUX IIPONECccax Temyao- H Macco-

OnexrporHas 6ubmiorexa http://tgv. khstu.ru/



a) | 70') B

ng N I l i I ZUP

RN & N |

g8 \\ 08 \\ 51 :

a7 - a7 AN 1

. 2 ’ t

as i NNNE 26 > o ‘

05 <= % '
4

o TR 4 N

05 02 04 08 L6 10 17 14 16 18ml S 04 06 C8 10 12 14 16 18 ;1

Puc. 1113, 3ddexkTusHOCTd NAOCKOTO (@) M Kpyrzoro (6) peGep pasauuuofi reomerpHYeckofl KOH-
duarypanuad, aMeOILAX pasHylo GopMy cedyeHHs
4 — BorHyTas nmapa6oaa; 2 — pITHYTaA napa6oaa, 3 — TPeyroabHHK; 4 — NPAMOYTOJbHHK

NepeHOCA OKA3bIBAETCS HHXKe, 4eM IpH TennoobMene, PopManabHO 3TO
YUYHTHIBAeTcsl TeM OOCTOSITENILCTBOM UYTO Mipf/M=Crac/Cs==1, a ¢ yBeJu-

uyeHHeM m TepMuyeckas 3(QQekTHBHOCTL pefep yMeHbIHAeTCs.
Brmosnyue npeobpas3oBanusi, anajoruynble npeo6pasoBanusam ¢op-
mya (I11.35) —(I11.40), nomyunuM KOJTHYECTBO NePeHOCHMOro Tersa, OT-
HeCeHHOe K NMuowmanu HeopebGpenHo# mosepxHocTH F (cM. puc. I11.2):
Q=K1,ODF (Iw—ls)/cnam (111'45)

rae
1
K, = s (I11.46)
fop ¥ (1/ay + dcr/her) + ¢s (1/05 + 8ua/Aga)/Cuac

3gece W=F/(Fyp+Fp mp), rae Fup, Fp—Niomann Mexniy pe6pamu u pebep
(em. puc I112)

§ 28. Buabl u MoAeAM TelJo- U Macconepenayu
B annapatax KOHAHIHOHUPOBaHHSA

[Tpouecchl, nporekawnise B TENJI006MEHHbIX aNnaparax, MOTyT ObITh
YCTAHOBUBULUMUCS U HECTAYUOHAPHOIMU. YCTAHOBHBIUHMCA HAa3bIBA-
eTcst Ipolece, B KOTOPOM Bce TePMOAHHAMHUECKHe QYHKUHHE COCTOSHHS
B J11000# TOYKe NMPOCTpPaHCTBA TelJooOMeHHHKA BO BPEeMeHHM COXpaHf-
I0TCSl NOCTOSIHHBIMH. HecrannonapHsiM Ha3slBaeTes npoiece, B KOTOPOM
3TH (DYHKIMH COCTOSHHSI B OTJEJNbHBIX TOYKAX  IPOCTPAHCTBA TEIl-
JIOOOMEHHHKA H3MEHSIIOTCSl BO BPEMEHH.

Econ ypaBHeHHst cOXpaHeHHsI SHEPTHH M MAcChi BEIIeCTBA COCTABJIfA-
FOT OTHOCHTEJIbHO 3JIEMEHTOB MpocrpaHcTBa (meTop Disepa), TO cy-
wecTByeT GOpMajbHHN MNPH3HAK, OTJHYAUIMN ONHCAHHe YCTAHOBHB-
IHXCS NPOIECCOB OT HeCTALHOHAPHBIX: B YPABHEHHSX, OMHCHIBAIOIIHX
yCTaHOBMBLINECH NPOLECCH, OTCYTCTBYeT napaMerp Bpemenu. Ecau Ma-
TeMaTHYeCcKOe OIMcdHHe Ipoliecca CTPOHTH paccMaTpHBasi ABHIKEHHE
o0beMoB oOMeHuBaomuxes cpel (meron Jlarpanmxka), To ypaBHeHHs,
OIIMCHIBAKOIIHE YCTAHOBHBIUKHCA Npoliece, 6YAYT copep¥KaTh NapaMerp
BPEMeHH. JTO FOBOPHT O TOM, UTO IPOIleCe, yCTAHOBMBLIMHCA B IPOCTPaH-
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CTBe, ABJAETCS MEPEMEHHBIM BO BPEMeHH OTHOCHTENBHO ABHKYUIMXCS
00beMOB 0OMEHHBAOLHXCA CPeA.

ITH NOJOXKEHHS MOXKHO PaccMOTpeTb Ha Npumepe pabortel Qopcy-
HOYHOH KaMepHl OPOILEHHS, B KOTOPOH TeIIO- H MacCOoNepeHoC IIpoHCcXo-
OHT MeXAY BO3AYXOM H OTAEJbHLIMH NMepeMeniaiollEMuCH B [IpOCTPaH-
CTBe KalyAMH pas6puaruBaemoii Boabl. EC/i B TedeHHe 10CTATOYHO J0JI-
roro BpeMeHH B KaMepy OpOlIeHUs [0AaBaTh NOCTOSHHBIA PacXoj BOAL!
M Bo3lyxa ¢ QUKCHPOBAHHBIMH [apaMeTpaMHu, 7O B KaMepe cTabH/IM3H-
pyercs olpeleseHHbH YCTAHOBUBIUMACS PeXHM, IpH KOTOPoM B m06oi
TOYKe NPOCTPAHCTBA KaMepH TeMraepaTypd H BJIarocoiepKaHue Bo3iyxa
B TeMIepaTypa KaleJab BOAH COXPAHAIOTCA OAHHMH H TeMH xe. B To
e BpeMs eCJH PacCMAaTPHBAaTh JABIJKEHHe OTAe bHBIX KaleJb HJIH Mace
BO3/yXa B 00beMe Kamephl, TO UX [apaMerphl [0 XOAY ABHXKEHHd, a
C1eZ0BATEebHO, ¥ BO BPEMEHH H3MEHAITCHA. JTO OTHOCHTCA KO BCEM
TennooOMeHHBIM afnnaparaMm. Takum o0pasoM, MOHATHE YCTaHOBHBILE-
rocs mporecca sIBJisieTcsl YCIOBHBIM B TOM CMbIC/Ie, YTO B 3TOM Ipolec-
ce KBa3HCTAIHOHAPHOE COCTOSIHME B IPOCTpaHcTBe HabJaofaercd B yc-
JIOBHAX, KOrga caMH oOMeHHBAIOLIHeCs cpelbl M3MEHSIOT CBOH Iapa-
METPHl BO BPEMEHH.

Crporo roeops, yCTaHOBHUBIHETOCS COCTOSIHHA B paboTe Tenioo6Men-
HHKOB He cymecrByer. OfHAKO MHOTHe H3MeHeHHus (M3MeHeHHe mapa-
METPOB HApYKHOrO K/jauMara, pabouHx cpei U T.I.), BJAUAIOLIHE HA
nporecckl TelJIO- H maccollepeHoca B anmaparax CKB, mnporekamoT
06BIYHO cylllecTBeHHO Dosee MeAJIeHO, YEM TPONECCH B CaMHX amnapa-
TaX. VIHepIHOHHOCTL annapaToB OTHOCHTEILHO STHX H3MEeHEeHHH oKasbl-
BaeTcs npene6pexkumo manoi. Tak, Hanpumep, A GoabLUIMHCTBA ope6-
PEHHBIX TeNJI0OOMEHHHKOB NepPeXoi M3 OLHOTO YCTaHOBHBIUETocf Co-
CTOAHHA B JPYroe IOCJe BO3HHKHOBEHHS  BO3MYVIUIEHHS IJHTCsl BCETO
5—20 mun. [TosToMy npu pelleHHH MHOTHX HHXKEHEPHBIX 3a4ay HA OC-
HOBe DAacCMOTPEHHf YCTaHOBHBLIErOCSl PexHMa obecreyuBaeTca Tpe-
Oyemasn ToyHocTb. K Takum 3amauam oOTHocsarcsl noabop Temaoo6MeH-
HHKOB (KOTODHI{l IPOH3BOAAT JJI51 HEKOTOPBIX YCJIOBHO NMOCTOSTHHBIX Pac-
YeTHBIX YCJIOBHH), FOLOBOH H CE30HHBIH SHepPreTHYecKHil aHaaH3 pa-
60ThI Ten0OOMEHHHKOB H T. 11

HecmoTpsi Ha cymecTBeHHOe pasauyHe TeNjo06MEHHHKOB, HCIOJb-
3yeMBLIX B CHCTEMAaX KOHAMIHOHHPOBAHHS, MOXKHO BBIAEJIHTb HECKOJIbKO
OCHOBHEIX DacyeTHHX (H3MKO-MaTeMaTHUeCKHX Mojeseil, oMicHBa0-
X OPOLECCH B TellJ00OMEHHBIX amiaparax.

[To xapakTepy mnpomeccoB TEeNJO- W Maccolepe-
HoCa pasJHyamT claenyomue Tpu modeau (puc. [11.4):

TII-momess — mepenaya IBHOTO TEIA yepes pasjiefiolyio NOTOKH
HellPOHHIaeMYI0 AJIS1 XKHAKOCTH CTEHKY, B TOM uicJje opebpeHHYIo;

TMO-moneab — Tensio-'u mMaccooOMeH Ha  TOBEPXHOCTH pasfiena
IpH HENOCPeACTBeHHOM KOHTAKTe ABYX pabounx cpei (Hampumep, Bos-
AyXa # BOAH);

TMII-momenp — nepenava Temsia yepes pasfensonlyo NOTOKH CTeH-
Ky (B ofweM ciayyae ope6GpeHHYIO) NpM HANHYMH TEIJO- H MAaccool-
MeHad Ha OXHOH MMM HA 06EHX MOBEPXHOCTAX CTEHKH.
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Puc. 111.4. Moaean tTenro- H wmaccomepeHoca 8 aunaparax CKB

a — Tl Monenp (Tensiomepenaua), 6 — TMO-Mogenb (TemnoMaccooGMeH), 8 — TMII-Monenb
(tenmomacconepenaya) [ — KHAKOCTb, [/ — BRAXKHBIA BO3AYX, ! — paspensiiomias  oGMeHHBle
Cpelibf CTeHKa 2 — NOBEPXHOCTb KHAKOCTH; 3 — DAEHKA KoHJeHcaTa Ha CTeHKe

[To xapakTepy B3aMMHOr'O [BHXKeHHs OOMEHHBAIONIMXCS CPel pas-
JHYAT NPSAMOTOYHYIO, NPOTHBOTOYHYIO U IepeKpecTHYIO Mozenu. B
NepeKpecTHOl cxeMe KaxKAasi H3 TeIJo- H MacCooOMeHHBAIONIUXCH Cpel
MOMKeT MepeMEeUIHBATBCS [0 XOAY ABHXKeHHs. DTO 3HAYMT, 4TO Napa-
MeTpPBl KamIoH cpelbl MOTYT H3MEHSIThCS MO ABYM KoopauHaTaM. Bos-
MOJKHA MepeKpecTHasi cxeMa, B KOTOPOH ofHa TellyoobMeHHBAOHIASICS
cpena nepeMelllHBaeTcs, a BTopas He NepeMellUBACTCs HJIH NEpPEMEllH-
Bawres obe.

B YKB no xony IBuxeHuss BO3AyXa, KaK NPaBHJIO, YCTPaHBaeTCs
HECKOJIbKO TCIJIOOOMEHHHKOB, COEJHMHSAeMBIX IO NPAMOTOYHO-NIEpeKpe-
CTHOH, IPOTHBOTOYHO-NIepeKpPecTHOH cxeMaM u ap.

[To bopMe onumcauma TepMOAZHHaMHYEeCKHX CBS-
3efi MexXJAy (QYHKIHSAMH COCTOSHHF cpeld H KO030-
duruHeHTaMH TenJo-uH MaccooOMeHapasauyaioT JHHEHHYIO
H HEJHHEHHYI pacyeTHHe MoiesH. B nuHeiino#i MoZean HCIOMB3YIOT
npocTeHIly0 KycOUHO-JIMHCHNYIO allllPOKCHMALUI0 U He YYHTHIBAIOT 3a-
BHCHMOCTH MEXAy NapaMeTpaMH BJIaXXHOTO BO3[yXa, H3MEHTHBOCTH
K03 HUMEHTOR Tenao- u Maccoo6Mena u T. 4. [Ipu onucanum COBMECTHO
NPOTEK a0 KX IPOIECCOB TEMJIO- H MaccolepeHoca, CTPOro roBops, cJie-
AyeT HCIONB30BAaTh TepMOANHAMHUYECKHE CBSI3H, HalpHMep MeXIy BJja-
rocojlepKaHueM BO3AYyXa H €ro TeMIlepaTypo#, KOTOpHe B 00uIeM cay-
yae ABJISIOTCA HEeNHHEHHBIMH, MOCKOJbKY COOTBETCTBYIOIMHE K0P HILB-
CHTHl H3MCHAIOTCS ¢ H3MeHeHueM TeMIlepatypsl. Koapduunentn tenso-
H MaccooOMeHa 3aBHCSIT OT QH3NYECKHX MapaMeTposB, a CACI0BATEALHO,
1 oT Temneparypsl B pesyabrare Anddepenuuanbible ypaBHEHHS, ONH-
CHIBAIOIIHE MPOLLECCH TEIJIO- H MAccoNepeHoca, OKa3uBAIOTCS HEJTHHEH-
#pIMH. Takast TocTaHOBKA MPHUBOAMT K HEJHHEHHOH MOJEJH.

ITpensioxkeHHoe mesieHHe HAa MOAEJH MOMHMO YHCTO METOLOJOTHYE-
CKHX JOCTOHHCTB HMEET eHle BaXKHOe NMpPeuMylIecTBO — OHO MO3BOJSET
CO30aTh YHHBEDPCAJTbHYIO CHCTEMY  aBTOMaTH3upoBaHHoro (Ha 3BM)
pacuera YKB. Pacyer ocHOBHBIX DH3HKO-MAaTeMAaTHUCCKHX Mojaeneh
BXOJUT B 3TY YHHBEPCAJAbHYIO CHCTEMY B BHJE HEKOTODPBIX CTAHAAPTHHIX
nojanporpamMmm
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§ 29. Ilpefenbuble paBHOBeCHble COCTOSIHUS Pabodyux cpen
B TeWio- H MaccooOMEHHbIX anmnaparax

TensomaccooOMeHHBIe annapathl npeicTaBifOT co60k TepMoanHa-
MHYECKYI0O CHCTEMY, H30JIHPOBAHHYIO OT BHeIUHeH cpenbl, 33 HCKJIOYe-
HHEM BXOBOB u BHIXOZOB paboyux cpel. Uepes BXOAH OCYILIECTBIsETCS
MOABOJ 3HEPTHH M Macchl K AAHHOH cuCTeMme, a yepe3 BHIXOIH — OTBOJ,
9HEPTHH H MaccHl.

ITpomoskurenbHocte  B3auMmogedcTBUs pabounx cpel B CHUCTeMe
[IPONOPHHOHAJNbHA AJHHEe MOBEPXHOCTH paspesia. Ecjn HPOLOIKHTE/b-
HOCTb KOHTaKTa paboyMX CpPex WJH, YTO TO XKe CaMoe, JJHHA [OBEpX-
HOCTH KOHTAKTa'B CHCTeMe CTPeMHTCS K GeCKOHeYHOCTH, To (PYHKIHH
COCTOSIHHSI paboyHX Cpel CTPeMsTCss K HeKOTOPOMY IpeJeTbHOMY DPaB-
HOBECHOMY COCTOSIHHIO.

JTO mpefespbHOe paBHOBECHOE COCTOsTHHE 3aBHCHT OT CBOWCTB, Ha-
YaJpHLIX HAPaMETPOB CpPeX M B3aHMHOTO  DAacCOJOXKEHHS B CHCTEMe
BXOJOB H BBIXOJIOB H He 3aBHCHT OT YCJOBHH, CK/1abIBAION{HXCS BHYTPH
cucreMbl. IToaToMy napaMerpsl pabouynx cpell B NpefeNbHOM paBHOBec-
HOM COCTOSIHMM OfIpefesiiioTC He3aBHCHMO OT TEmJIoMaccooOMeHHBIX
IPOIECCOB, APOTEKAIOUIHX BHYTPH CHCTEMHL

Hnst onpenenennst paBHOBECHBIX COCTOSIHMHE pabodux cpexn Oynev pac-
CMaTpHBaTh MpOIECCH, NPOTEKAIIIHE MexAy BO3AYXOM H BOJOH, Mo-
CKOJIBKY MOJyY4eHHBIE 32aBUCHMOCTH OyayT o6IuMu 4Js BceX cpel.

Tlpu npsAMorouHoM NBUKEHUU padOYUX CPen X BXOJAB! U BHINOJLI B
anmapare pacHoOJOXeHbl C 0JHOH CTOPOHBI H 00e CPeABl cTpeMATcd K
OJHOMY M TOMY 3Ke MpefebHOMY paBHOBeCHOMY coctosHuio (puc. 111.5).

HOuna TII-Mogenn, B TOM ciyvyae ecau MexAy pabOYHMH cpefaMy B
CHCTEME HPOMCXOAHUT TOJBKO TelJooOMeH, HOCTAaTOYHOR XapakrepH-
CTHKOH IIpeJelbHOTO COCTOSIHUA sABJseTcA TeMNeparypa pabouux cpel.
Ilpn nmaMeHeHMH TeMmneparyp Or HayaJbHBIX HA BXOAE B TEIIOOOMeH-
HHK Ip) H tw 1O ApelesbHOH PaBHOBECHOMH fpeo=fww=~{x OOHO pabouce
TeJIO OTHaeT, a APYroe BOCIPUHHMAeT MaKCHMajbHO BO3MOMKHOE KO-
JINYECTBO TEMJAOThI;

Qmake = Gz ¢ (tgl—tm) =Gyty (fm—l‘m)' (I1 47)
Orkyzna cnenyet, 4To
(Pg1 — 15) [t — ty1) = G Cu/(Ga C3), (II 48)

T €. MaKCHMalbHO BO3MOXKHbLE Hepenajgbl TeMmepaTyp paboumx cpem B
TIl-Mozean o6paTHO MPONOPUHOHATBHBI COOTBETCTBYIOIIMM TemIoeM-
KoctsiM cpel. Temneparypa mpene/ibHOTO paBHOBECHOTO COCTOSIHHS Oy-
JeT:

te = (Gy Cw‘tw[ + Gy ¢5 1) /(G €w + Gs €5). (I 49)

Ecnu pacyer npousBomuTcst A5 TeMI0OOMEHHHKA C OZMHAKOBBIMH
cpelaMy, HanmpuaMep BOAO-BOASHOTO HJHM BO3AYXO-BO3AYIIHOTO, TO 3a-
pucumocth (111.49) coortBercTByer mnpaBumay cMemeHus cpea  (cM.
ra. ).

B TMO- u TMII-Mogensx (nanuuue crenku B TMII-Monenn He BJH-
seT Ha PABHOBECHOE COCTOSIHHE) IIPOUCXOAHUT [EPEHOC HE TOJBKO SBHOTC
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Puc. II1.5. HameHeHMe NAPAMETROB COCTO-

f€1 p AHdA paGouyHX cpes B oOMeHHOM ammapare

5751) TpH NPAMOTOYHOM  ABHXERAAM AO HPCALAL-
HOr0 PAaBHOBECHOIO COCTOAHMA

t& {I 2
¢ '\2? ¢ ) fg,oo(fﬁ,oo)
” tW,aO([Wlao} L2
twe(Inz)
bwi
T+ _ -

TemJa, HO H Macc NapoB MexAy BO3AYXOM H NOTPAHHYHBIM CJIOEM Ha-
CHIILIeHHOTO BO3AyXa Haj *HAKOCTBIO, a CJeJOBaTeNbHO, H TeIJIOTH (a-
30BOrO Nepexofa. [Ipy MpsIMOTOYHOM ABH2KEHHH MapaMeTpbl BO3AYXa B
spe MoToKa Ip, dp, {z M B NOTPAHHYHOM CJIO€ HAX XKHIAKOCTBIO lu, duw,
tw B NpefeJbHOM PABHOBECHOM COCTOSIHHH NPHOJHKAIOTCT K ORHUM H
TeM e BeTHUHHAM lw, do, too. [IpuHNMaeM (a NpPaKTHYECKH TaK BCETAA
1 ObiBaeT B TemJMO0OMeHHHKAX), YTO Gy > Gy (dow — day), @ Gz 0 Gy
OCTAaKTCS HEH3MEHHBbIMY B IIpollecce Temao- 0 Maccoobmena (Gp u Gy =
=const).

YpaBHenne GanaHca Tensaa, KOTOPEIM OOMEHMBAIOTCS CPEABI, HMeeT
BHJ

Go (I — 1) = Gu € (I, — tigy) - (111.50)

Ilanee Bocno/b3yemcsi NpHOJHKEHHOH  aHAJMTHYECKOR 3aBHCH-
moctpio (11.53) m ypaBHeHHSMH CBSI3H MeXAy NapamMeTpamMM BO3JayXa
Ha JuHud Hacelmenus npu ¢=100%:

Tyae = 9,2 4+ 1,48 1 40,0485 £2; (111.51)
dige = 3,8 - 0,25 £ - 0,017 £2. (111 52)

[ToacraBasis B ypaBuenue (I111.50) pasHocts 3HTasbmHi 1O BHpa-
)enmwo (11.53) ¢ yuerom zaBucumoctn (111.52), nocie npeo6pasopanuii
H ynpouieHus (B CBSI3N C TeM, 4TO &, B Nponecce OOBLIYHO H3IMEHSeTCS
Ha HeBOJBIIYIO BEJHUHHY), NOJYIHM:

I + 4,18 Gy £, /Gy — 9,65

foo = : 111 53
® 7 1,79 4+ 4,18 Gy/Gy -+ 0,0418 £, (L 59)
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OnpenenuB 3HayeHHe foo, MOXHO PACCYHTATD [ H do 10 pOpMyIIaM
(111.51) u (II1.52).

Mpy npoTHEOTOYHOM JBHIKEHHHM BXOIHI H BBIXOJbI Pa0OYHX CPel pac-
MOJIOXKEHE ¢ NPOTHBOMOJOKHBX CTOPOH TeNs006MeHHHKA, a ciaefoBa-
TEJILHO, IPH CTPEMJIEHHH NPOJAOJIKHTEJbHOCTH KOHTAKTa pabounx cpel
K 00 B KaX/JAOH H3 HHX YCTAHABJHBAeTCS PaBHOBECHOE COCTOSIHHE.

B nporusorouHoii cxeme mjas TII-Mozmenn B otamune ot mpsAMoTou-
HOIl mapameTpbl PaBHOBECHOrO COCTOSIHHS Ha BHIXOJe H3 CHCTEMHl 3a-
BHCAT OT COOTHOLIEHHS TENJOeMKocTel cpel. 3HaueHHe TeMIepaTyphl
cpenbl ¢ MeHbHIEH TemoeMKOCTb0 (OOBIUHO BO3AYX) fpeo CTPEMHTCA K
AOCTHXKEHHIO 3HAYEHHs HAYaJbHOH TeMiepaTypel  cpelbl ¢ (oJbliel
TEMJIOEMKOCTBIO (OGHIUHO KHAKOCTD) fopy:

o=t (111 54)

B 00 wl -
ypaBHeHI/Ie Hananca TelJid HAa BBIXOA€e H3 CHCTEMBI 6yn,eT:
G €p (g — 15 00) = Guw Cto (b oo — L) - (11 55)

Torpa teMneparypa paBHOBECHOTO COCTOSHHS Ajsi paGouero Tesaa ¢
fonbinelt TENI0EMKOCTBIO fwe, C ydeTOM Bbipaxkenus (II1.54) moxer
6bITh onpeneneHa u3 GopmyJini

ty o= tw + Ga Cs (ty — fy)) ] (Guw Cw) (111.56)

AnanoruyHnM o6pa3om Ass nporHBoTouHoi cxemsl TMO- u TMII-
MojeJieit MOrytT OBITh onpejiejieHH 3HTaJbIHH NpenesbHOr0 paBHOBEC-
HOro COCTOSIHHS Ha BHIXOHAX H3 CHCTEMEBL DHTAJbNUA BO3AYXa, HAXOAS-
[erocsi B NpejesbHOM PpaBHOBECHOM COCTOSHHH, HA BBIXOJE H3 CHCTEMEBI
(palcuas cpelia ¢ MeHblIeH TENA0EMKOCTBIO) PaBHa HAYaJbLHOW 2HTAJb-
MUU XKHIKOCTH Ha BXOJAE B CHCTeMy (paGQuas cpejac Oosbliell Temso-
€MKOCTbIO) :

Iy = Tyt = Lwi Cu (11 57)

B 0o

DHTaJbNHS [PEJeJbHOTO PAaBHOBECHOTO COCTOAHHA paGouell cpennt
¢ Gosbllled TellJIOEMKOCTBLIO Ha BBIXOJE H3 CHCTEMBbI ONpeaeasaeTCsa u3
ypaBHeHIs TenioBolo GanaHca:

Gy gy — 1 o) = Gu Cw (L o — L. )- (111.58)
Pemas ypasuenne (II1.58) oTHOCHTENBHO fioo, MOJTYUHM:
ty oo = tg1 + Op (I — I /(G cw). (III 59)

Torpa sHTanbOHA fypew ONPENENHTCH 10 3HAUEHHIO lypeo C HCIIONB3O-
BaHueM 3aBucumocty (I11.51).

§ 30. beapasmepHbie napaMeTpbl # 0000UIeHHbIE XAPAKTEPUCTHKH
Ipouecca Temio- H mMaccolepeaayu B annaparax
KOMJANUHOHHPOBAHHA BO3AYyXa

[lpusencunnie B § 29 3aBHCHMOCTH MO3BONSAIOT ONPeeNsATh NPeieb-
Hble DaBHOBECHbIe COCTOSHHA pabodux cpel B oOMEHHBIX ainaparax.
PacueTHble 3aBHCHMOCTH [J1s1 ONpPeAe/€HHs PABHOBECHBIX COCTOAHHI
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noJyyeHbl H3 6aNaHCOBBIX TEPMOAHHAMHUECKHX COOTHOLIEHHI C HCMOJb-
30BaHUEM TOJbKO YCJAOBHI Ha FPaHHILaX CHCTEMHL.

ITockoJabky anmapaT MMeeT KOHeYHble pasMeprl, To paboune rena
BHIXOJSAT M3 TenaooOMeHHHKa C napaMeTpaMmH, 3aHHMAalOILHMH HEKO-
TOpOe MPOMEXKYTOUHOE MOJIOXKEHHe MeX1Yy napaMeTpaMH Ha BXojge B
TenjaooOMeHHHK W NapaMeTpaMu B NPefesbHOM  DABHOBECHOM COCTO-
aiud. ClefoBaTesbHo, MPOlECC TEMJAO- H MAaccomepeHoca B Temyoob-
MEHHHKAX MOXHO paccMaTpPHBATh KAK mepeXoiHbll 0T HEKOTOPOro He-
PaBHOBECHOI'O HA4aJIbHOIO COCTOSIHUS K MPOMEKYTOUHOMY OTHOCHTE/IbHO
npeaebHOr0 paBHOBECHOTO COCTOSHHA,

B cBfi3H ¢ 3TUM oKaswBaercs, YTO NPH pacyere TemJIOOOMCHHHKOB
yo0OHO noJib30BaThCsd 6€3pa3MepHBIMH lTapaMeTpPaMH TEemJao- H Macco-
o0MeHHBaOIKUXCA cpel H 0600UIeHHBIMH XaPAKTEDHCTUKAMH MePeXo-
HOTO Npolecca, Kak 1o jenaeTcs NpH pacyeTe NePeXxOAHbIX MPOLECCOB
HecTaunoHapHo# rensonepenaus [3]|. OrHocuTebHble H3OLITOUHbIE NTaA-
paMeTphl AJifl NPOH3BOJABHOIO CeueHUs TenmaooOMeHEUKa OynyT:

O = (t —te)/(ti—ty,), Ba= (d—dy)/(dr —dy);
0, =U—1)I(I1— 1), (111 60)

rpe ¢, d, [ — Tekymue napaMerpnl pabouelf cpefbl B NPOH3BOJBHOM cedeHun, fy, dj,
11, te, dow,/o — HAUasibHBIE U MPEefie/bHEIE PABHOBECHEBIE NapaMeTpnl pabouel cpeabl.

3HauenHe 0 na Bxojge pabouHx cpej B TenJooOMeHHHK paBHO 1 (ans
Kaxaofl u3 cpen), a npu GeCKOHEYHOH MPOAOJKHTENBHOCTH KOHT2KTa
HJIM JTHHE NOBEPXHOCTH KOHTaKTa B IipefesibHOM paBHOBECHOM COCTO-
siuun crpeMutcs k 0. O6blyHO MpH pacyerax OMNpejesisieTcsi HEKOTOpOe
NpOMeXKyTouHoe 3HaueHHe napaMerpa 0 Ha BeIXoge H3 anmapara (CM.
puc. I11.5). OrnocuTenbHOe H30BITOUHOE 3HAUEHHE 3TOMO KOHEYHOro na-
pamerpa, Hanpumep, tgs, OyaeT:

0 = (tog— 1)/ (11— 1e) (111 61)
rae fg M feo — TEMIEpPAaTypa B KOHUE annapara M [pPH [OpPe1ebHOM PaBIOBECHOM
COCTOAHUM,

Takas Qopma 3anucu GespasmepHoro napaMerpa 0 panee HasbiBa-
eTCsl BapHAHTOM A,

Wrorpa Gonee ynoGHON okaspiBaeTcs 3anuch Ge3pasMepHOro mapa-
MeTpa 0’ OTHOCHTENbHO PA3HOCTH HAyajbHBIX MapaMerTpoB OOMeHHBa-
IOIUXCS CPe:

0" = (tBl— 132)/”51— twl)'

Dta ¢opMa 3anucH B JajnbHefllleM OyHeT Ha3bBATLCA BAPHAHTOM D.

Hns onpeneneHns xapakrepa M3MeHEHHss  napaMeTpoB pabouux
cpep B TennooOMeHHHKe  HeOOXOAMMO pelldTh auddepeHiinanbHble
VPAaBHEHUs, H3 KOTOPBIX MOKHO MOJAYUYHTb M aApyrue oboblueHHbie Xa-
DaKTEPHCTHKH Opolecca, TaKxKe MOJb3ysaCh METOLaMH, MpUMeHsIeMbIMU
B TEOPHH TeMJoNepegauH.

Ecay teso umeer moctaroudHo GoJibllyio TEMIONPOBOIHOCTb 1f He-
Goabiloil KO3 HUKEHT TemsioobMeHa Ha IpaHHLe C OKpYyXKamwllef ero
cpefoil, TO NpY HArpeBaHUH HJH OXJaXKAEHUM B Tojlle Tesa Habjoma-
eTCsl CPABHHUTEJIbHO PABHOMEDHOE pacnpejgeseHuc remneparypsl. llame-
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Puc, 111 6. K onpeaenennw o7 oduenHofi nPOCTPAaHCTBEHHOH BPeMEHHOH XapaKTEPHUCTHKH — MO-
aubUHPOBAHHOTO KpuTepus Pypre (Fo')

a — B DocTaHoBKe JlarpauxKa; 6 — B nocTaHoBKe Diliepa

HEHHME TeMNepartyphbl Teja 3aBHCHT TOJbKO OT COMPOTHBJEHHS TeNJI0006-
MeHY Ha MOBEPXHOCTH M oT ero TemjtoeMKoctu. IlogoGHoro poma ycio-
BHSI, KaK H3BECTHO, B TEOPHH TEMJonepefayd  OTHOCAT K KaTeropHH
«BHelIHeH 3afaun». Ilo cyuiecTBy TakHe ycs0BHS HCNONb30BAHHL BHILIE
MpH paccMOTPEHHH a-MOMAEJH.
st onpepesens 0606EeHHBIX XapaKTEPHCTHK PpacCMOTPHM focra-
HOBKY M pellledue 3agauu temnoobMena s TII-Momeny B mpocrteiitieM
CAyuae, KOrja ofHa cpefa KOHTAKTHPYET C MOBEPXHOCTLIO, TEMNEpaTypa
Kotopoil 3agana (puc. [11.6). Buayase paccMOTpUM NOCTAHOBKY H pe-
lleHye 3ajayd B BHae Mopaenu Jlarpamxka (cm. puc. I111.6,a) oruocu-
TeJIbHO 3JeMeHta o0beMa Cpeinl, KOoTopblif [ABHXKercss BAOJb MOBEpX-
HOCTH M M3MeHsieT NMPH 3TOM CBOIO TeEMNepartypy Bo BpeMeHH 2. Temjo-
eMKocTb | M Taxoro azneMenra, x/rpag, o6beMoM V, onpenenum 3a-
BHCUMOCTbIO
CL=cpVy, (111.62)

rae V,=fw-1 (3pecy fw» naomanb noNepeuHOro CeueHMsi KaHajza, Ho  KOTOPOMY
ABHXETCS cpefa; | — ANHHA 3AeMEeHTa ABHKYILIEHCS Cpenr, M).
ConporuBjenne TenjJooGMeHy Ha MOBEPXHOCTH 3JeMeHTa oObeMa
cpensl, °C-u/llx, npu ero gaune 1 M
Ry =1/a Fy, (111.63)
rae o — ko3bUUHEHT TemaooGMeHa Ha INOBePXHOCTH; Fi— IVOmAajnb TNOBepPXHOCTH
Temnoo6Meda Ha faude 1 M
Huddepenunanvioe ypaBHenHe H3MEHEHHs TEMNEPATYPH 3JIEMEHTA
o0bema cpeibl BO BPeMEHH T, MO Mepe NPOABHKEHHs BAOJb MOBEPX-
HOCTH TeMJo0OMeHA, MOXKHO 3aMHCATh B BHAE
Cid® =—vdr/R,, (111.64)
rae U={—ftuop — TeKyIas H3OLITOYHAS OTHOCHTENBUO fgom TeEMIEPATyPa CPEANL.
Pewense 3Toro ypaBHEHHS MOXHO 3anucarb [6] B BHAE OTHOCH-
TeJ1bHOH H3OBLITOUHOH TEMMED aTypPHl CPeanl O:

OnexrpoHHas 6ubmiorexa http://tgv. khstu.ru/



& t — tnon ( T )
PSSl . P (S S (111.65)
0, = tuos P G R

rie O =11 — fnos — H3OLITOUHAA OTHOCHTENbHO {nos HauaJbHasg (f;) TeMmneparypa
Cpelbl.

B nocraHoBKe u pelleHHH ZAHHOH 3a4aYd MOXKHO OTMETHTh IOJIHYIO
AHAJIOTHIO C «BHEIIHEH» 3ajauell TEOpUH TeronposoaHocTH [3], B co-
OTBETCTBUM C KOTOpO# nokasarejb crenesu B ¢opmysae (I11.65) ects
kpurepuii ®@ypbe. IefcTBUTEIBHO, U3 TEOPUH NOROOHS H3BECIHO, UTO
0003HAUMB TEMMEPATYPONPOBOAHOCTL MATEpHAJA CHUMBOJOM @, kPHUTE-
puii @ypbe NOJYIUM B BUAE!

AT
Fo=a~x/? wnm Fo=-—""—1—. (111.66)
(cpl?)

Kpurepuii ®@ypbe siBasieTcss NPOCTPAHCTBEHHO-BPEMEHHOH KOOPAH-
HATOM INpollecca TEMJONPOBOAHOCTH. [lis Teja IJIOUIAaAblo CeUeHHS
1 M2, reoeMKocTh C==cpl U TEPMHUYECKOE CONPOTHBJEHHe R;=I{/A Ko-
TOPOTO YCJOBHO COCPEIOTOUYEHEl B 3/1eMeHTapHOM o0beMe, kpurepuil Fo
NpUMET BHA

Fo = 1/(CR,). (111.67)

C npyroit croponsl, kpurepu#i Hyccesnbra, onpenensiomiuil Ten1006-
MeH Ha MOBEPXHOCTH,

Nu = [ ajh (111.68)
MOZKHO MpPeJCTaBUTh, UMes B BUAY, 4T0o Ry=1/a, a Ry =I[/A, crepyionium
obpasom:

I1a BHelIHEH 3axauM TEMJIOMPOBOJKHOCTH B YCAOBHSX a-MOJEJH B
Ten1000MEeHHHKE CONPOTHUBJEHHE TEMNIOOOMEHY, OTHECEHHOE K MJIOLIAAH
noBepxHoctd Fy, Ry=1/(af), a cocpenoToueHnas TemjaoeMKocTb C,=
=cpV,. [loaToMy B cilyyae «BHELIHEH 3agayu» TeMjonepeaayu no ¢op-
myqae (I11.67)

Fo' == v/(C1 Ry) (111.70)
U siBasfercs MoAuduuHpoBaHHbIM KpHTepueM Dypne B paccmarpuBa-

eMoM mpouecce tenjooOMeHa. Takof e pe3y/abTaT MOXKHO MO.JIYyYHTb
no Buipaxenusam (I111.67) u (111.69), npunsis C=C:

T Ry, T
Fo’ = Fo-Nu = = . (IL.71)
Ci Ry, Ry G Ry
Pemenne ypasuenus (111.65) B pesysibrare MoXHO 3anucaTb B BUie
0 = exp [— Fo'], (111.72)

rie Fo’ — NpocTpaHCTBeHHO-BpeMeHHAst KOOPAMHATA Tpollecca B  TeNIOOGMeHHOM
annapare:

T aFi T
Fo' — — 1 . (I11.73)

Ci Ry €pfol
HpH pacuere rtenjoobMeBHOro annapara oObIUHO HHTEpECYET ycTa-
HOBHBLUCECA PACTIPEAE/ICHHE NAapaMEeTPOB CPERH B IIPOCTPAHCTBE BAOJb
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MOBEPXHOCTH TemJooOMeHa M KaK Pe3y/bTaT HX 3HAYEHHA Ha BBIXOAE
13 annapara B KOHLE MOBEPXHOCTH TelsooOMeHa. B rakoif mocTaHoBKe
(puc. 111.6,6), xoropas siBasieTcss Mojesblo Diisepa, pubdepeHiHalb-
Hoe ypasuenne (I11.64) HyXKHO 3anHcaTb HECKONbKO HHaye. FiMes B BH-
Ly, 4TO 3a BPEMSs T cpela NPOJBHHETCS CO CKOPOCTbIO W BIOJb MOBEPX-
HOCTH Ha paccrosiine x=wr, a dt=dx/w, ypasuenue (I11.64) noayuum
B BHUIE
Ciwdd=30dx/R, mwm Cd9¥ = 3dx/Ry, (111.74)
rlie C=C; w=c pw fo=Gc— TeNN0eMKOCTb NOTOKa cpefsl, G=pw f, —ee Mac-
COBBI Pacxof.
B Takoii nocraHoBke pelienne ypaBHenus (II11.74) Gymer caenyto-
UM
B = exp [— x/(CRy)] = exp [—Fo’]. (111.75)

JInst yCOBHE Ha BEIXOJE M3 TelJooOMeHHHKA (NMpH x=I), a Takxe
npu K’'I=KF monuduuuposanuslit Kpurepuit Fo’ 6yner:
l 1/Ry (K’ KF

"= = = = R 111.76
Fo CR, Ge Ge Ge ( )

rae K'=1/R, orHeceno X | M JJHMHH MOBePXHOCTH TerlsoobMena, a K—x 1 M?
oL H NOBEPXHOCTH Tenaoobmena F.

[Tocsepssisi 3anuch MOMHOCTHIO COOTBETCTBYET NpefsioxeHHoMy JIoH-
noHom u Keficom [16] u mmupoko pacnpocTpaHeHHOMY 0003Hau€HHIO
ygcsa eHHHL nepeHoca Tenia:

N = NTU = K F/(Gc). ) (111.77)

TTockoabKy coorHomerue (I11.76) HemocpencTBeHHO BBLIBOLHTCSH Ha
OCHOBE TeOpHH nOAOGHS M MPHHATHIX B Hell KpHTepHeB mnomobus,
NpeacTaBJiseTcsl palHOHAMIbHBIM H JIOTHYHBIM 0003HauaTh H Ha3bIBaTh
3TO COOTHOIIEHHE MOIH(MHAILUPOBAHHBIM KpuTepueMm Pypoe, a HE YUCIOM
eIMHUL IepEeHoCca, KaK 3T0 06bIYHO Jesaercs.

HerpynHo nokasatbh, 4To NOKOOHHIM Xe 06pa3oM MOrYT ObITb MO-
Jyyeubl AJisi annaparoB TemjoMaccooOMeHa COOTBETCTBYIOILHE 3HAaye-
Husg Fo’ pns ycsoBuii Maccoo6MeHa, mJsl YCJIOBHH NEpeNayd TOJIbKO
CKPBITOTO HJIH CKPBITOTO H SIBHOTO, T. €. MOJIHOrO Temya. B nanbHelimem
Mbl 6y1eM MOJMb30BaThCSd MMEHHO 3THM  NOKAa3aTeseM MpH OMHCAHHH
npoiecca Tenjo- 4 Maccoo6MeHa B anmnmaparax  KOHIHIIHOHHPOBAHUS
BO3JYXa.

§ 31. Tenao- u Maccolepefaya B anmaparax
NpH YCTAHOBHBINEMCH PEXKHME

Huddepenunanbible ypaBHEUHSs, OMHCHIBAIONUIHE MPOLECCH TEMIO-
H macconepenoca pas TI1-, TMO- u TMIl-mopenelt nsa ycranoBubiue-
rocs pexuMa, BbiTEKAlOT HeNnocpeAcTBeHHO u3 ypaBHeuuit (I11.10)—
(IT1.15) ¢ yuerov BbiBoga ypasueHus (111.64) npu ycnoBuu 9/dv=0
Pacevorpum pewenne pasa TII-Mopenu npu npsiMOTOYHOM [IBHIKEHHH
TEMJI000MEHHBAIONUXCS CPEMl, PAa3NeJIeHHbIX CTEHKOMl, B ABYX BapHaH-
Tax A u B (cm. puc. I11.5). TennoBo#t noTok Mex1y cpenaMH B npejesax
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3JeMeHTapHOH miomankuy dx MOXeT GLITb OlNipe/iesieH B BHAE

dQ = KF, (ty — ty) dx. (111.78)

I/ISMeHeHHe SHTAJbLIIHHU TeI'IJI006MeHHBa}OLU,I/IXCH cpen. B Hpeneﬂax
nJolAasKH dx

d [y = — ¢y Gy d ty; (111.79)
d Iy = Cp Gy d 1. (111.80)
3HaKk «—» B NEPBOM ypaBHEHHH NOKa3bIBAET, YTO JHTAJBIHS Teln-

JIOBOIo NOTOKa B NOJIOXKUTEJbHOM HalpaBJACHHH KOOPAHHATHI X YMEHb-

giaercs.
[TpupasuuBas npasele yacTd  ypasHenuit (I11.78)—(I11.80), mo-
JYUHM:

—€a Gad ty = KFy (ts — ty) d x; } (11.81)

Cw G d ty = KFy (s — tg) d x.
CucreMa (II1.81) mMoxer GuiTb 3amucana cAeAYIOIHM 00pasoM:
d tg/d Fo, = — (ty — ty); dty/d Fo,= (tg — tu) Ws, (111.82)
HJIH
d tg/d x = — Fo_ (ty — tw);
j (111.83)
dty/d x = —Fo. Wy (ts — tw),
rne FO;ZKF/(GB Cs); FO; =KF./(Gs c3); Ws=G3 s/ (Gu Cu).

Hanee nepefinem B cucreme (I11.83) x orHocHTeNbHBIM Iiepenajgam
TeMnepatyphl 0 no Bapuanry A:

d0,/dx = — Fo_ (8, Wy + 6,); ]

_ i (111.84)
d Oy/dx = — Fo, (0w + 0 Wy),

rie ;:x/l (31ecb [ — gauda TeniooOMeHHUKA).
Bwmecto cucremnl ypasaenuit (I11.84) Moxer GbiTh 3allucaHa 3KBH-
BaJieHTHAs el cucreMa

d8,/dx = Fo, (0p Wy 4 05); d0,/d0y =1, (I11.85)
rae
es = {{y — tB oc)/(tm_‘ fu oc)’ ew = (fw - tw m)/(twl - twoo);
. (111.86)
Fo, = KF/(Gy tw); Wu = Gy ¢p/(Gs ¢g) = 1/Wh,

I'panHyHBIMM 17151 pelleHusl cUCTeMbl AHpdepeHUMANbHBIX ypaBHe-
gui (I11.85) siBaswoorcsa ycaosus:

Ouj—_ =0 =, =1, 0=, _ =04 = 0. (111.87)

A= X =

Pewenne cucremsl puddepenunanpunix ypassenuit (I11.85) wmo-
XeT OBITb MOJyueHo caepyoomlum obpasoM. M3 BToporo ypaBHeHus
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cucreMsl (I11.85) cnemyer, uto Os=0x. C yueToM mNoOayuYEHHOrO pa-
BEHCTBA [EpPBOE ypaBHEHHE NPHHHMAeT BHI:

d 85/dx = — Fo, (8, Wa + 85) = — Fo, 8, (1 - Wy)
HJIu
d0g/8; = — Fo, (1 +W,) d'x.

Hnrerpupys nocnenuee ypasuenue ot 0 g0 x:
In @, 37: — Fo, (1 +Wy) %

H HCIOJB3ys nepBoe rpanuyHoe ycnosue (III. 87), nosayuum:
In 6, = — Fo, (1 +W,) x,
HJH
8 = 6, = exp [— Fo_ (1 + Ws) ¥]. (I11.88)

Y¥papnenne (I11.88) comepxutr npousseseHHe Fo’ H OTHOCHTEJIb-
HOW JIMHBl MOBEPXHOCTH TeIooOMeHa X. B TaKoy 3aMUCH OHO MOKET
HCI0/b30BATBCA 11 ONPELEJNEHHs] NPOMEXYTOUHBIX 3HAueHH# O 1o
AJIHHE 3a71aHHOro Temnoo0MeHHnKa. OOBIUHO HAC MHTEPECYET 3HAUEHHE
0 Ha BBIXOJE M3 TeMJOOOGMEHHHKA, KOTaa Xx= 1. [Tostomy mss1 3HaueHu#H
0 Ha BRIXOZE M3 TemOOOMEHHHKOB pasHoll AauHel B pemennn (I111.88)
B€/HYHHA X [0JIKHa ObiTh onywieHa. MwmeHHO AJjst 3TOro Ciyyas pac-
CMaTpPHBAIOTCA TOCJEeLYIOUHE PElleH s,

I'paduueckn pewenne (I11.88) (nmpu x=1) ans 0 npousBosbHOI
Cpe€nbl Ha BBIXOJAE U3 TEMJOOOMEHHHKA MPEACTABJEHO B BHIE KPHBOM
6=F[Fo’(14-W)] na puc. II1.7. Paccmorpenue 3toro rpaduka mosso-
JSIE€T CReslaTh HEKOTOpHIE BaXKHble NpaKTHUecKHe BuiBoabl. [Ipu Fo’ (14

+ W) >3 3nauenue 0 (kpusas 2)

8 CTAaHOBUTCA OJM3KUM K HyJ0. 3

wm | 3TOr0 CJAERYEeT, YTO OOLIYHO HET

} CMbIC/Ia IDH INPSAMOTOYHOU CXeMe
08 \ l OBHXKE€HUI HMETb TEIJIOOOMEHHHKHU
|

’ ¢ Fo’(14W) >3, rak «kak B xBo-

06 A — CTOBOH YacTH TakKHX TemIoob6MeH-
\ 1 HHKOB HHTEHCHBHOCTb TEMNJI000-

~ o
04 r MeHa Oylaer HesHauuTesbHoil. B

2 \‘N TO K€ BpeMsa Ha yHacTke [0
09 \1 L Fo (1+W)<0,, rae wuHTeHcus-
’ 3 | HOCTb Tel1ooOMeHa OCOGEHHO Be-

, : JIUKA, M0 CYlieCTBy Habgawpaaercs
0

07057 2 3 4 Fi(m+w)  JIHHEHHAs  3aBHCHMOCTDb oT
’ ° Fo’ (14-W) (xpuBas 3 na puc. 111.7)
Puc, FIL7, 3asucumocts O=f[Fo’(1+4W)] H B nHaNasoHe FO/(1+W)<075

1 — cpenHenuTerpansubie no Fo'(1+W) sna- MOXKHO MoJIb30BaThca Oosiee 1po-

4eHHS O, 2 — JoKaJbHBle 3HAYEeHHA 6, 3 — Ky ; ) .
To Ke, Ha HauaibHoM yuactke 0 Fo'(1+ CTOH HpHﬁ.{II/I}{er{HOI/I 3aBHCHMOCTbBIO;
+W)<<0,5 b=1—Fo (I +W)/l,2. (I11.89)
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IoBosibHO yacTo npH pacuyere oOMEHHOro anmapara HeoOXOAMMO
onpeesiaTh CPENHIO TeMmiepaTypy OOMEHHBAIOUIHXCS Cpel IO BCel
IIOBEPXHOCTH TeMJIOOOMEHHHKA, 3Has CpelHHe MapaMeTpn oOMeHHBa-
IOIIMXCS CPel B alliapaTe, MOXKHO PacCYHTaTb €ro MOJHYIO TEMI0OT-
Aayy, pacxoisi cpes # T. n. OTHOCHTENbHYI0 HM30HITOYHYIO CPEAHIO0
TeMIeparypy cpensl 0 B npegesnax 3aflaHHOro 3Ha4€HMs MJOLAAH IIO-
BepxHocTH F, 4To paBHO3HAUHO 3alaHHOMY 3HaueHmio Fo’, onpenennm
B BH[e

Fo’
[ 84 (Fo) ,
5 0 _ 1 — exp [—Fo' (1 + W)l ' (111.90)
Fo’ Fo’ (1 + W)

Ha puc. II1.7 3aBucumocts (111.90) npescraBnena B BuAE KpH-

BOH 1.

B uHXKeHEpHEIX pacyeTax 4acTo NPHXOAHTCS pellaTbh He MPAMYIO
(oTHCKaHHE KOHEUHBIX NMapaMeTPoB MpH MPOUYHX 3aAaHHBIX yCJOBHSX),
a obpaTHy1o 3ajauy (ompenesneHue, Hanpumep, W NpH 3agaHHOM fy H
npouyux AaHHHX). B 3TOM ciyuae moXer okasatbesl YAOOHHIM APYro#
BapuauT (bB) 3anucu ucxomHbIx ypaBHeHuit M pemenuil, ITocraHoBKa
samaun pas TIl-momen, coorBercTBylolias BapHaHTy B, caenpyiomias.
Pemenne umercst oTHocHTenbHO 0e3pa3MepHHX IepenajoB TeMIepa-
Typ, B KOTODBIX TeKyllHle 3HaueHHs f, N3OBITOUHBE OTHOCHTEJbHO Ha-
YasibHBIX #3, OTHOCATCS K HauaJbHOH pasHOCTH TEMIEpaTyp BO3AyXa H
KHIKOCTH (a HE K PasHOCTH f1—lw, KaK OblJ0 B BapuaHte A):

Oy = (ts— £y1) [ (tyy — ta)); By = (fw — b)) (b — ). (11191

Ilpu sTOM OocHOBHHE Ju(depenunasbHbe ypaBHeHHs TeNJI0oo6Mena
IJisT IBYX TeMoOOMEHHBAIONIUXCS CPeA HMEIT BHA, MOAOGHBEIA ypas-
Henuto (I11.85):

d 8,/d x = — Fo, (6, + 8, —1), d0,/de,=1/W,. (111.92)

Ilpnyem rpaHudHBIM 34ech B oTauune oT ypapHenns (II1.87) spus-
€Tcs TOJIBKO yCJOBHE: ,

0

’

B

— =0, =0, (111.93)

x=0 ¥=0

TaK KaK COCTOsIHHE CpeR IIPH X—»0o B IIOCTAHOBKE 3a[ayd [10 BAPHAHTY
b ne yuacrsyer.
Us Broporo ypasuenns cucremn (I11.92) madizem:
8, = 0, Ws.
[lonyuennoe Beipaxkenne nas 0', NOACTaBAsEM B NepBoe ypaBHe-
aue (111.92)
do, ;o : o
o= = — Fo, (8, Wa + 6, — 1) = — Fo, [0, (I + W,) — 1].
[IpeoGpasyem 210 ypaBHeHHe CieAylOmHEM 06pa3oM:
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d (6, (Wa 4 1)—1] [dx = — Fo, (Ws + 1) {6, (Ws + 1) — 1],
HIAH
d [0, (We + 1) — 1]
0, (We + 1) — 1

= — Fo, (Wy + 1) dx.

Wurerpupysa noayuennoe ypaBuenue oT 0 [0 x, HAXOAHM:

In (1 — 6, (Wa+ 1)] |¥= — Fo, (Wa 1) x;

C y4eToM Toro, 4To npu x=0 05’ =0, moayuuM:
I — 8, (Ws + 1) = exp [— Fo, (W, 4 1)],

Rau
1 — exp [— Fo. (Wy -+ 1)1
0 = P Fo, (Wo+ 1) : (111.94)
1 W,
, I — exp [— Fo, (Wy + 1)1
6, = L . (111.95)
B

JLnsi mpoTuBOTOUHOM cXeMul NepBoe aubdepeHlnanbHOe ypaBHeHue,
ONUCHIBaIOllee H3MEHEHHE OTHOCHUTENLHOIO MepeNana TeMAepaTyp BoO3-
Ayxa, HMeeT TaKOH e BHI, KaK U jJs npsiMoroudoit cxeMmsl (I111.92), a
BTOPOE OTJIHYAETCH 3HAKOM:

d 8,/dx = — Fo, (8,406, — 1);. (111.96)
de,/de, =— 1/W,. (111.97)
Hurerpupys Bropoe ypaBHeHue oT 0 10 X, HONYYHUM:
8, = — (8 — 0,y5) /Wp. (111.98)
W3 3Toro ypaBHeHus ompenejiHM
B, = 0,0 — 0, Wy (I11.99)
M noxcraBuM ero B ypaBHenue (111.96)
d 6, . ,
o= = — Fo, [6, (1 — W) + 6, — 11. (111.100)

[MpuBenem nuddepennnansioe ypapuenue (111.100) k cnexyome-
My BHAY:
d [8; (1 — W) + 8 — 1]

- : = —Fo’ (1 — W,) dx.
0, (1 — W,) +0,, — 1 % ( s) dx

Hnrerpupys nociexuee ypasuenue or 0 10 X, HaX04UM:
In [0, (1 — W) 4 0., — 1] v — Fo, (1 — Wy) x,
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wiu, uMes B Buiy, u10 mIpH x=0 0,=0

0, (1 —W 0, — 1 . -
P L O — —Fo, (1 —W,) %  (IIL.101)
0, — 1

3Hauenne 0, Hafinem us dopmyast (II1.99), samucas ero ans
X=1 ¥ UMes B BUAY, 4TO B 3TOH TOUKE B, =0:
0., = Ws 0, . (111.10%)
U3 ypasuenuit (111.101) u (I11.102) nmocne HecJoXHBIX mpeobpa-
30BaHUH HaixeM:
1— 6, (1 — W) — 0, Wy— (1 — 0, Wa) exp [— Fo, (1 — W) x]. (111.183)
OTHocHTeNbHBIH Nepenaj TeMnepaTyp AJIs BCEro TEmJI00GMEeHHOro
annapara O, onpenenuM u3 ypasserus (111.103), npunse x=1:
I — exp [—Fo, (1 — Wy)]
1 — Wy exp [— Fo, (1 — Wy)]

’

059 = (111.104)

Pewennn 0,=0s ¥ Op=0¢» 1Ja Bapuauta b cBsa3aHbl ¢ Oy ¥ Os
JJis BapuanTa A CJeIyIOUIMMH 32BHCHMOCTAMH!

0p = 1 — 0, (1 - 1/Wy); (111.105)
0 = 1 — 0, (1 - Wy). (111.106)

[IpsaMas u Takas npocTas B3aWMOCBA3p pelleHHil MO BapuaHTaM
A u D gBisercd ecTeCTBEHHBIM Pe3y/bTaToM Toro (akra, YTo ypaBs
Henust (I11.85) u (I11.92) onucelBaOT oAMH ¥ TOT Xe Qu3uyecKut
npotecc.

Paccmorpum pewenue gaa TMII-mMonenu npu npsIMOTOUHOM pBHXKE-
Hud, TMIl-Mopens npepHasHaueHa JJia pacyera TENJOOOMEHHUKOB, B
KOTODBIX HapaAy ¢ MepeHOoCOM SIBHOrO Telsia Ha MOBEPXHOCTH TpoHC-
XO/AT Tak¥Xe npoueccel (pa3oBoro nepexona (KOHJAEHCanHs napa UM
ucnapenue xugkoct). Tak ke Kak H B NpeablAylleM ciayuae, GyneMm
paccMaTpuBaTh BO3AYXOXKUIKOCTHBIH TeNm1006MeHHUK., DyIeM CUHTaTh,
YTO TEMIEpPaTypa NOBEDXHOCTH MEHAETCS B Y3KOM /JAHaNa3oHe, H TMO0-
3TOMY B paCyeTaX MOXHO HCIOJb30BaTh JHHEHHYIO anmpoOKcHMAUHI®
SHTANBIHMH BO3AYX2 Ha JIMHUY HacblLEHHA ero Temneparypoll (JuHed-
Has Molesab). B JMHelHON Mojesu MOJHBIA TeNJOBOM MNOTOK MEXKALY
BO3/lyXOM H XHIAKOCTbIO MoxeT OblTh onpepeded 1o gopmyae (I11.45).

O6umas nocranoska sagauu aas TMIT-mopesu (Bapuaut A) npk
NPAMOTOYHOM JBHKEHHH TeNmJ0OOMEHHBAIOUMXCA Cpel CJAedyIouas.
Pemenue uiercss oTHocuTesbHo Ge3pasMepHbIX NMEPeNajgoB 3HTaJblHi

9,7 = (Un — Iy )y —1y0)i Oy y= Uw— Ly )/ (I — Iy ). (111.107)

Huddepennnabuple ypaBHeHHst W TpaHHuHBIE YCIOBHS 3TOH 3a-
Aayy coBnmanaioT ¢ popmynamu (I11.84) u (111.87). Pasiuuue cocrour
B TOM, YTO HEU3BECTHLIMH B JaHHOM CJiyuyae gBJAIOTCA OTHOCHTE/bHbIE
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nepenanw 3HTaJAbNU#A, a onpefeasioline xapakrepuctuku Fo; u W,
BKJI0Yal0T K03(ullueHT Temjonepenayy, yYHThBaowui MaccoobMeH,
K; n rtengoeMkocTh BO34yXa Ha JIMHWHM HACHILEHHS Cy:

Fo, = K, F/(Gy ¢x); W; = Gp ¢4/ (G Co) - (111.108)

EcrectBeHHO, YTO pelieHWe NAHHBIX ypaBHEHUH, HANUCAHHBIX TOJIb-
KO OTHOCHTeNbHO Os; H Oy 1, coBnapgaimor c pemennem (I11.88).

Hns Bapuanta B pemiende 3agauu WIIETCS OTHOCHTEJbHO Ge3pas-
MEpHBbIX IepenajoB JHTAJbNOHM:

0y = (s — ;) /Uy — 151)s O ;= (U — Ip) /Iy — Igy)- (111.109)

Peurenye 3a1a4yu OTHOCHTEJIBHO O5, ; H 6;,’1 COBNAJAeT C aHaJO0rHy-
HpimMu pemrenusamu (111.94) n (I11.95) ana B, U O

Pacuernple cxeMbl Tens000MeHHUKOB NpPH Pa3jHYHOM B3aHMHOM
JBHKeHUH Temno0OMeHUBAIOIUXCA CPel, AH(depeHIUadbHble ypaBHe-
HUA U UX PeLIeHHs LJf 3TUX CXeM, NOJyueHHble aHAJOIMYHO YKa3aHHbIM
BHILIe, npuBefensl B a6, 111.1.

OrHocuTeIbHAs OCOGEHHOCTb TEPEKPeCTHOH CXeMbl ¢ HemepeMe-
HIHBAIOIIHMHUCS TOTOKAaMH COCTOMT B TOM, YTO 3ajaya 0Ka3bBaercs
IBYXMepHOH, TaK KaK XKUAKOCTb U BO3AYX MeHSIOT CBOM NapaMeTphl
N0 NBYM pa3HHIM KOODIMHATAM Xy U Xs. B peayabrare mpoiecc onw-
cbiBaeTcs cucremod AHddepeHUMaNbHbIX ypaBHEHHWH B YaCTHBIX TPO-
H3BOAHBIX (Bapuant bB):

ae, AV :
0% =—Fo, (0, + 0, —1);

96, S
0% m o Ve Ot 6— ).

rpaHHIIHbIMPI IJIs1 PeldeHus CUCTeMbl ABJAAIOTCA yCJa0BHA:
’ =0;0, = 0. (LI1.111)

B wx::o

(111.110)

;1=0

X =0=1 X =0+1

3anaya CylleCTBEHHO YHpOIlaeTcs TPU NepeKPecTHoH CxeMe C

OLHHM IepeMeNINBAIIUMCA (KUAKOCTh), 2 BTOPBIM HeNepeMellu-
BalomumMmcsd (BO3AYyX) nmoTokaMu. B 3Tom ciayyae mapaMerpel XHAKO-

CTH MEHSAITCS TOJbKO BAOJb KOOpPAHHATBHI X3 U HE 3aBHUCAT OT KOOP-

IuHAaThl X;. B pe3yabrare mpolecc OMHMCHIBAeTCH ABYMS HE3aBHCHMBbI-
MH 06BIKHOBEHHBIMY AU depeHIHaJbHBIME YD aBHEHUAMH.

Pewennss auddepeHlinanbHblXx  ypaBHeHuH 1/ Pa3/jHYHBIX CXeM
B3aUMHOIO [BMKEHUS TeNJOOOMEHUBAIIUXCA CpeJ MNpuBeleHH B
taba. I11.] nas BapuantoB A u B, HMuzekcw B Gopmynax onylleHH,
TaK Kak OHM OKa3blBAIOTCA 'CHpaBeLJUBBHIMU [AJA Pa3sHbIX 3a1ad.
DTu peluenus OXBaThiBaloT Tpu pacuerHele Mopenu: TII, TMO u
TMI1. Has TIl-mopeau ¢dopmyas B taba. I11.1 onpenenadior oTHocu-
TeNbHblE TIepenajibl TeMIepaTyp BO3AyXa W JKHUAKOCTH (05=0st;
0,=0y:), a n1as TMO- u TMIl-Moneneii — OTHOCHTeJIbHbBIE NIEepenaibl
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[ [(od—)dxe — 11—} dxo—1] 4 =0 : = —|"
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wEadoLa B (4LOONTHNK) BD
iy * -WHTIOIRE HITOWAdOH WHHYO
0 BWOXO BeHLdAdMAdAI]
a—10d—]dom—1 . oM "
allla—ned—ldw—1) - q
«uw
Ha—ned—ldag—1 #
¢ ="
[ — 1),00—]dxe— ‘ BEHhOLOGHLOA] |
M1 —mg
allla+n ,oa—]de—1} - i 49
. A+ — g
[a+1D,0d—]de—1 w7 71
d
[(4-+1) 04 —] dxo = B9 =g v FeHnoronEell
eriwdog iuendeqg BWAXD BRHL3IhOBJ BHHIWAHAY BWIXD

BHOWQOOI'IL BLOhdRd BrrY MrAwdog "['[][ BTHL QR ],
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sHTaabnuil (0s=05r; 0,=0,;). Bxopduue B 3TH popMyan OGe3pas-
mepHble komniekchl Fo’ u W naa TII-mozenu onpenensorest mo ¢op-
mynam (I11.86), a nas TMO- wu TMII-monenedt, kpome TOrO, U IO
vpaBuenusm (111.108).

Orauuue pemenus 3agauy jaaa TMIL- u TMO-mopenu or TII-mo-
JeJdH COCTOHT B TOM, 4TO AJSl 3THX MOJe/JeH HeoOXOAUMO [ONOJIHH-
TeJbHO K SHTAJbLIUH ONpefeasaTh BTOPOH MapaMeTp, XapaKTepH3Yio-
IHHI COCTOSIHME BO31yXa Ha BBIXOAe M3 TelJOOOMeHHUKa, HalnpuMmep
TeMOeparypy (Tak Kak ¢=var 4 m03TOMy HeT OJHO3HAaYyHOH 3aBu-
cumoctd / ot f). B cBfI3W ¢ 3THM BO3HHKAeT HeOGXOJHMOCTH COB-
MECTHO ¢ gu(depeHlHalbHbIMU ypaBHEHHSIMH H3MEHEHHUs SHTAJbIHU
coCcTaBaATh H peliatb auddepeHnuanbHble ypaBHEHUA HW3IMEHEHHSA
TeMIOeparypsl NpH TemIooOMeHe.

Tax, naa Bapuanta A u TMO-momenu upu nOpsMOTOYHOM IBH-
KEHHW TemJOOOMEHHBAIOIIHUXCA Opej BhIpaxeHue 1J15 OTHOCUTENBHOrO
nepenajga TeMIepaTyp, NOJAYyYEHHOE Ha OCHOBE pelleHHs YKa3aHHEX
LM depeHIHaNbHBIX YPaBHEHUH, HMEET BU]

B = (ts — 1) [ty — 1) = 1 — (1 — 0a3) (8, 5 — 8, o0 0, ) —
— 0 ye By ye (1 —0, /(1 4-W)), (I11.112)

tRe 0 yo = (fgy — lyy) /(Fgy — 13); (111.113)

0 ye = gy — Tu) /[ Ugy — I y)s (111.114)

0an = exp (— Fo,); . (111.115)

0ax — OTHOCHTENLHLIA Tepenajl TeMmepaTyp IpH NOCTOSHHOIl TeMmepaType IOBepx-
HOCTH KOHTaKTa (NIpHMeHHTeJbHO K (DOPCYHOYHOH Kamepe ODOINEHHS IS peKHMa
aauabaTHoOro yBJAXKHEHHS)

Ananoruynast (II1.112) saBucumocts pasi Bapuanrta b umeer Bua

,

B; = (lyy — Log) /(g — ) = 0, — 0, oo (8, — 0, ), (III.116)
rhe 9;., onpegensiercs no ¢dopmyae (I11.109);
8, = 1 — exp (— Fo,). (111.117)

Hesunefinble Monenu UCHOAB3YIOTCA 1AJA pacyera pPOIECCOB
TemI0- U MaccooOMeHa MeXKLy CpeLiaMH, pasfe/eHHbIMH CTEeHKOH
(TI1- u TMII-MOozenu), WJIH [pPU HENOCPEACTBEHHOM HX KOHTaKTe
BAOJIb MOBEPXHOCTH paszfesa (YyacTo YCJOBHOH), KOrga TeMmepary-
pbl B3aHMOAEACTBYWOINUX CpEA MEHAIOTCA B INHPOKHX [ HAala3oHax.

BbptBOJ OCHOBHBIX YpaBHEHHI B 3TOM CJlydyae NOKa3bIBaeT, 4TO UX BUJ
ocTaeTcf TaKUM K€, KaK WU 1/ JuHeHHOH monenn. OcHOBHOe pas-
JUYHE COCTOMT B HCIOJb30BAaHWUHM HEJIMHEHHBIX 3aBUCHMOCTeH BHJA
Ix=[(ty), a cnemoBatensHO, ¥ caMu [updepeHIUaIbHBE YpaBHe-
HUSl OKa3plBalOTCA HeauHeHHbIMH. [loayuurs aHanuTHYECKOE pelleHHe
TAaKO¥ CHCTeMBl B 00llleM C/ydae He yAAercs, H PelllaTb €€ NPUXOIHTCS
YHCJIEHHBIMH METOAaMH, ucnogb3ys DBM. Paszniuune coctour B TOM,
4TO BMECTO KO3(p(HUHeHTOB Tensonepenayd K W K03 (uUlHEHTOB
Hepelauu noJuoro rtenaa K; HCHOb3YIOTCH OTAEABHO KO3((PHILHEHTH
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tenyoo6MeHa W Ko3(duuueHTH MaccooOMeHa, coo6pa3Ho C TeM, Ka-
Kaa cocraBJjsonias obMeHa onpenendercd. Ilo cpaBHeHHIO C JIHMHEH-
HO{ HeJHHefiHas Mofe/lb fABjfAercd OoJiee TOYHOH.

§ 32. HecraumnoHapubiii TEMJIO- ¥ MacconepeHoc
B amnaparax KOHAMUMOHHPOBaHMS BO3AyXa

XapakTepuCTHKH HECTAIl[MOHAPHOTO TeNJO- H MaccoliepeHoca He-
06XOAMMBl NIpH pacueTe CHCTeM aBTOMAaTHYECKOLO peryJHpoBaHUd
(CAP) pexumoB temyomaccoo6Mmeda B anmapatax ¥YKB. Ocrano-
BHUMCAl Ha peLIeHUH 3a1ay HeCTalHOHAPHOTO TemIooOMeHa B pekyme-
PATHBHBIX TEINJOO6MEHHHKAaX. B KavecTBe npuMepa pacCMOTPHUM Ha-
uGosee pacnpocTpaHeHHHH B HHXKEHEPHOH NPaKTHKe BO3AYyXOXHA-
KOCTHHIH pekynepartop. Ilpexpme Bcero omnpefeaudm pacnpefeeHde
NOJIS TEMIEPATYP KHUIKOCTH, CTEHKA W BO3AyXa B pPeKylnepaTHBHOM
TENN00OMEHHUKE [JIA IE€PEKPECTHOH CXeMHB JABHXKEHHA TeNJOOOMeHH-
BAIONIMXCA cpel NpH CKAaykooOpa3HOM H3MEHEHHH pPAacxofa KHIKOCTH
Ha BXOJe B TeMJOOOMeHHUK.

a1 paccMaTpuBaeMOro KJjacca TelJIOOOMEeHHUKOB IIOJIHAA Tel-
JIOEMKOCTb BO37lyXa CYIIECTBEHHO MeHbIUe TeIJIOEMKOCTH XXHAKOCTH
¥ MaTepuasa, U3 KOTOPOro H3TOTOBJEH TEIJOOOMEHHHK, I103TOMY [JIS
ONMUCAHUA HECTAlHOHADHBIX IIPOLECCOB B TaKOM TeNa000MeHHUKe
CJAeNYyeT HCIONB30BaTh ypaBHEHHA HeCTalMOHAPHOro TenyaoobMeHa
IJsl XKUIKOCTH ¥ MaTepHala TelJIOOOMEHHOH IOBEPXHOCTH H ypaB-
HeHHe CTAallMOHAPHOrO TenjooOMeHa 1Jf BO3;yxa.

Jna pewienus 3ajaud  BOCHOJb3yeMmcA 0-MO#eabi0. B paMKax
Q-MOAeJ¥ ypaBHEHHA 1/ HECTAIlMOHADHBIX TEMIIepaTypHLIX MOJel
JKHAKOCTH, CTEHKH H BO31yXa HMEWT BHJ:

0 04/ x -+ 0 04/ Ho = Fo_, (0.r—04);
9 0¢r/d Fogr = 0 — Ogq; (I11.118)
d 05/d x = Fo, (Ocy — 05).

B 3THX ypaBHeHHAX HOpPUHATO:

w F . F ,
Ho—Fo.Pe— 22, Fo— —Srfer g Gl po  Gufu
) Mt Cer Gy cp Gy C
(111.119)
1 = Oy Qg Fp -+ 05 a5 Fp
Gcr Fer= \ ; 0= ’
1/(ag Fp) +1/ (0w Fy) Oy Fo -+ ap Fy

tie Fer, Mcr, Cor —IIOMaAL, Macca H TEIUVIOEMKOCThL MaTepHala CTEHOK Telo-
o6MeHHHK A,

HepBoe ypaBHCHHe nO3BOJAECT paccyuTath H3MECHCHHE TeMuepa-
Typel XKHIKOCTH §,, BO BPEMEHW 2 B JI060M CEueHHWH X 110 nJuHe [
HOBGPXHOCTH TeHJ1006M€Ha. BTopoe ypaBHeHHe onpepeJAaer HeCTalH-
OHaprIfI nporuece HarpeBa HJH OXJaxKICHHUA CTEHKH BO BpEMEHHM,
onpenenseMoM o6bluHbiM KpUTepHeM Pypbe, 10 BAHAHHUEM OCpejpHeH-

HOH FeMIepaTypbl OKpyXawmux cpen (B Ge3pasmepHom Bupe 0).
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Tlo TperbeMy YpaBHEHHIO CHCTEMHbI, KOTOpOe pelliaeTcsi He3aBHCH-
MO OT JABYX MepBHIX, MOXHO BHIYHCIHTb H3MEHEHHEe TeMMepaTypPhl
BO3LyXa (pelleHue 3TOro ypaBHeHHs npubenero B § 30).

B pesynbraTe 3ajaya CBOAMTCA K pelieHUIO ABYX nuddepenuu-
AJIbHBIX ypaBHeHHHi B YACTHHIX IPOU3BOAHBIX H OAHOTO OGHLIKHOBEH-
Horo puddepeninanpioro ypasHenus. Pemienue ypasnenuii (111.118)
TO03BOJIAET PACCUUTATb MePeXOJHYI0 (QYHKIUIO 1A J1060ro CceyeHus
Tenjoo6MeHHHKa. Ecau pacxol XKUAKOCTH Ha BXOJe B TelJoOOMeH-
HUK H3MEHAEeTCH MNPOU3BOJbHHIM 06pa3oM, To pelleHHe TAKUX ypaB-
HeHHH B oflleM cjyyae He MOXKeT OBITH MOJYYEHO AHAJUTHYECKHMH
METOLAaMH U MNPHUXOZHTCS NPHMEHATh YHCJAEHHHE MeTOHHL.

Oauum u3 cnoco60B NMpUGMHIKEHHOrO pelieHHs 3a1a4H  HeCTalHo-
HAapHOro TemJooOMeHa B PeKyNepaTHBHHIX TelJoOOMeHHHKAaX sBJfAET-
Csl npeiCTaB/]€HHe TeNJI000OMeHHHKa B BHAe OOGBEKTa ¢ COCPedOTOYEeH-
HBIMU napamerpaMu. OCHOBHOH OCOGEHHOCTbIO 3TOH pacyeTHOR Moje-
JIM SIBAAETCS TO, YTO B Hell mpeHeGperalor pacnpejefieHueM Napamer.-
POB Tens0O6MeHUBAIOLIUXCA cpeJ MO NMPOCTPAHCTBEHHOH KOOpIHHATE
H MPEANONaraloT, 4To BCA KHAKOCTb B TEMJIOOOMEHHUKE UMeeT OfHHAKO-
BYIO TeMIepaTypy, U3MeHAOULYIOC BO BpeMeHH. AHaJIOruyHoe Npeamno-
JIOXKEHHE [e/aeTCsi U B OTHOIUEHHH CTEHKH TEMJIOOGMEHHOH MOBepX-
HOCTH. B pesysbTare mponecc HecralUOHApHOTO TenJaoo6MeHa OMHCH-
BaeTCsl C INOMOIIBIO CHCTEMb! OGBIKHOBEHHbIX AH(pdepeHIHaNbHEX
ypaBHenudl, {19 TOYeYHOH MOJeNu 3TH YPABHEHHS HMEIOT BHA:

d g‘lﬁ’/d Ho = FO;; (Ber —T)w) ;
d 8¢;/d Focy = 0 — Ber;  d05/d Fo,, = 0p —B,,

T— (6wawpw+6saaps)
The V=T o Fy + 05 Fp)

Os, Ocr, 8, — OTHOCHTE/IbHEIE NMepenajibl OCpPeJHeHHHX To BCeH TIOBEPXHOCTH TEIJIO-
o6MeHa TeMnepaTyp BO3JyXa, CTeHKH, xujkoctd; Ho, Fow, vFoB Focr — cooTBeT-
cryiomue yenoBusiM  (II1119) kpurepun, ompefeseHHBle A BCero TEMJI00OMeH-

HHKAa.
[Tpu cKaykKOOGPa3HOM M3MEHEHUH PACXOAOB KHIKOCTH MOXKeT ObTh

II0JIy4YeHO aHaJJUTHYeCKOe penleHue 3ajpauyn TeHJIOO6MeHa, paccMOTpeH-
Hoe B paGore [6].

HOas cocpepoTOYEHHOH MOJe/u CyWIeCTBYIOT ABa cmocoba BbIGOpa
pacyeTHOH TeMMmepaTtyphl TelsoHociressa. [lo nepBomy cmocofy B Ka-
YyecTBe pAcyeTHON NPHHHMAeTCa CpelHeapHpMeTHYecKoe 3HaueHue
TeMneparyp Ha BXOIe B TemJooOMEHHHK W Ha BHIXOJe H3 HEero, a 1o
BTOPOMY — KOHeUHBle TeMMepaTypHl.

[Ipouecc HecTalMOHAPHOrO Temjgoo6MeHa, pa3BUBAIOIIKACT B  pe-
KynepaTUBHHX TeNJOOGMeHHUKAX, MOXKHO BO BpeMeHH pa3buth Ha
ZABa 3rana. [JnuTeJbHOCTb I€PBOro 3Tana paBHA BPEMEHH MNpPOXOXKie-
HUS YaCTHIBI *KHIAKOCTH MO TpyOKaM H COeJUHAIIUM TPYOKH KoJje-
KTOpaM:

(111.120)

Tan = l1p/Wrp 4 Ixon/Wkon,

rie [rp — CyMMapHas AJHHA TPYGOK TellOOOMeHHHKA; [xox — AJHHA KOJJIEKTOPOB;
Wrp, Wron — CPeHsIsT CKOPOCTb XKHUAKOCTH B TPYOKaX M KOJJIEKTODAX.
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[pu 3HAYEHHSIX BpPEMeHH T<Tsr NpOIECC NMPOTEKaeT MelJeHHee,
YeM MPH T>Tsy. B TEOPHH aBTOMATHYECKOTO PeryJHPOBaHHS MONOGHBIE
ABJEHHsA ONMpPenensloT KaK TPAHCMOPTHOe 3ama3anBaHHe. Pacuerd mo
COCPEJOTOUEHHOH MOJeJH, eCTeCTBEeHHO, He YUHTHIBAIOT 3TOro 06CTosi-
tenbcTBa. B pa6Gote [6] mpensoxen npubaHKEHHBIH Crocol yuera
BJUSIHUA TPAHCNODTHOTO 3aMa3[bIBAHUA B TAaKHX MOJEAAX TeMnaoob-
MEHHUKOB. PacyeT nepexojiHBX (PYHKIMH, BHIIOJHEHHHH II0 COCPEns-
TOYEHHBIM MOAERSIM C YYyeroM TPaHCINOPTHOrO 3amnasjhBaHusd, JaeT pe-
3y/JbTaThl, 6JH3KO COBNAJAIOIIHE C DacyeTOM HO paclpefneseHHOH MO-
JeJH H ¢ 3KCMePHMEeHTAAbHBIMH JAHHBLIMY, MO3TOMY COCPedoTOYeHHHIEe
pacuyeTHble MoJelH Kak Oojee MpPOCTBIE MOTYT HCNOJb30BaTbCH AAf
aHanuza CAP u npu Bh6ope oONTHMaNbHHIX NapaMeTPOB HACTPOHKH
perysasitopos.

[Ipu BosMylleHUAX, CBA3AHHBIX C H3MEHEHHeM PacXofa TelMJOHOCH-
Tesf, HANpaBJeHHe BO3MYILIEHHS OKa3nlBaeT CYIIECTBEHHOE BJMSHHE
Ha HHEPUHOHHOCTp TemnooOMeHHHKA. [Ipu monoKHUTENBHBIX BO3MY-
meHusax (yBeJHUEHHH) Pacxoja TeIJIOHOCHTeJAS HJH BO3AyXa NPogos-
JKHTE/bHOCTb INE€PEXOJHOro MNpouecca MeHblle, yeMm NMPH OTPHHATENb-
HbolX. [loBBIlIeHHe HHEPIHOHHOCTH O6'beKTa NPH OTPHLATENBHBIX BO3MY-
meHusix oObACHAETCA TeM, YTO C yMeHbLIEHHEM pacxoja  TelJIOHO-
CHTEJSl ~ CHHXKaeTcs HHTEHCHBHOCTh TennooGmeHa. B pe3dyabrate mpo-

necc mepedoca Temjaa npoHcxoiut Oojiee MeAJIEHHO, H HHEPIMOHHOCTH
BO3pAacCTaer.

§ 33. Pacyer Tenao- n maccooOMeHHbIX anmaparos Ha IBM

IIpoekTupoBaHHe BO34YXONPHIOTOBHTENbHEIX WEHTPOB TpebyerT, Kak
IpaBHJIO, MPOBEJEHHA TONOBOrO M Ce30HHOro aHaju3a paGoTH Temso-
o6menHHKoB. [Ipu aTOoM NMpHXOAHTCA OJHOBPEMEHHO PACCYHUTBLIBATL H
aApyroe oGopynoBaHHe (JONONHHTE/NbHBIE AOrpeBaTeJH H T. M.). Bhl-
noJiHeHHe MoA00HOro poja pacyeToB BO3MOXKHO TONBKO C NMPHMEHEHHU-
em DBM.

EcrecrsenHo, uto HasmuyHe nporpamM pacyera Ha DBM, npegnas-
HAYEHHBIX J/151 PeIleHHs CJOXKHBIX 3ajay, N03BOJsAeT 0cBOGOAHTL MPO-
eKTHDPOBIWKA TaKXe H OT pelleHHs GoJjee MPOCTHIX 3afay  (pacyeT
OJHMHOUYHBIX TEIJIOOOMEHHHKOB H T. X.). PellieHHe HHXeHEepPHHX 3343y
Ha DOBM umeer cBoro cnepuduky. OcHoBHasg mpobGmeMa, KOTOPYIO B
CBA3H C THM NPHXOJHTCH pellaTh, 3TO HeOOXOAMMOCThL ofecneyeHHS
YHHBEpCaJbHOCTH METOJa, T. €. BO3MOXKHOCTH C MOMOINbI OrpaHUYeH-
HOrO YHCjJa MporpaMm peliaTh MaKCHMaJbHO OoJblliee 4HCJAO 3amad.

PaccMoTpeHHas B mpeAblAYyIIHX pasfenax KJaccHbHUKalHa Mo pac-
YeTHHIM MeroJaM B 3aBHCHMOCTH OT OOIIHOCTH Tenao(pu3HiecKHx
npoueccos, a He OT KOHCTPYKTHBHHX ocofeHHOCTell TenjooOMeHHHKOB
B MaKCHMaJbHOH CTeleHH oTBeyaeT 3THM tpeboBanusim. [IpHBezem
OMHMCAHWE CUCTeMBl aBTOMATH3HDOBAHHOTO pacueTa TelJOoO6MEeHHUKOB
(CAPT) [6], Bxaiouatomueil YeTHpPe NOANPOrPaMMHI.

[lognporpamMma [IT-1 npexmaswauena nas pacuera mnapaMerpoB
TEeMJ0- H MaccoOOMeHUBAIOLUIAXCH cpel B TeNJOOOMEHHHKAX, ONMHCHBA-
embix TII u TMIl-mozensiMu, MpH NPSAMOTOYHOM M NPOTHBOTOYHOM
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ABUKeHUH Temnoo6MeHuBawoluxca cpel. C MOMOLILIO 3TOH MOAMpOT-
PaMMbl MOXHO pacCYHTHIBaTh BO3JAyX0O0XJ/aHTe/IH, BO3LYyXOBO31yILHble
TeNnJ00OMEHHUKH, pereHepaTHBHbIE BO3AYXOBO3AYIIHble TeNJ00GMeH-
HHKH.

[HopnporpamMma IIT-2 cayxut AAA pacyera NapaMeTpoB  TeIJO-
H MaccOOOMEHHBAOUIUXCS Cpej B TellJIOOOMeHHHKAaX, NMpOUeccs B KO-
Topbix onuceiBalorcsl TII- u TMII-MomensiMH, npu mnepexpecTHOH cxe-
Me nBuxKeHHs cpen. O6aacTh MpPHMEHEHHUs NMOAIPOrpaMMbl aHAJOTHY-
Ha IIT-1.

[Topmporpamma IIT-3 npennassmauyena [sisg paCyeta IapaMeTpoB
Tenjo- U MacCOOOMEHUBAIOUIHXCA Cpel B TeMJIOOOMEHHHKaX, mpollec-
Cbl B KOTOPHIX ONHUCHIBalOTCA ¢ momoliplo TMO-Monenn, mpu npsamo-
TOYHOH, NMPOTHBOTOYHOH U MepeKpecTHOH cxeMax. C mnomollsio 3TOH
NOAMPOrPaMMbl PaCCUHMTHIBAIOTCSI KOHTAKTHbIE TelJooOMeHHble amma-
paThl.

[Tonnporpamma IIT-4 nmoMmoraer pacCUHTHIBATL CHUCTEMbI C IpoOMe-
JKYFOYHbIM TEMJIOHOCHTENeM. AJropuTM nporpamm 6asupyercss Ha HC-
noJsb3oBanuu auHelinbix TII- u TMII-Monenei. Mcxopnasa u pe3yab-
TaTuBHasg wuHpopMalHsa anasoruyHa noamporpamme IIT-1.

§ 34. Meroabl pacuera Tefao- H MacCoo6MEHHbIX annapaTos

B nacrosimee BpeMsi B NpakTHke npoektupoBahusg CKB wucnosb-
3yl0TCs pasjHyHble MeTOLbl pacyeTa annapaToB TenJ0BAaXKHOCTHOH
06paboTKu BO3gyxa. DTH MeTOALl MOXHO YC/JIOBHO Da3fe]HTb Ha IBe
OCHOBHbI€ TPYINNbI: METOABl, OCHOBaHHbIE Ha HCMO/Ib30BaHUM KO3(dH-
nHeHToB 3¢ (}eKTHBHOCTH SIBHOTO W INOJHOTO TellJIoOOMeHa; MeTOLbI C
HCII0/1b30BAHHEM YCJOBHBIX KO3 (HIHEHTOB TEIIO- H MacCoOOMeHa

Ha ocHOBe aHaIHTHYECKHX pelleHHH, ONYCaHHbIX B  Hacrosule
rl1aBe, NpeAcTaBHAOCH BO3MOXKHBIM pa3paboTaTh MeTOJL pacuera Ko-
HeYHbIX NapamMeTpOB Cpel, B3auMomedcTByiomux B annaparax YKB.

Meron Ha OCHOBe aHAJHMTHYECKMX pelleHdH

Srtor Meron TNpexnoJaraetT MCIoJdb3oBaHue Ko3(duiHEHTOB mnepe-
HOCa Ha OCHOBE W3BECTHBIX KpHTepHa/lbHbIX 3aBuHcuMocrtef. [as pac-
yera annaparoB, B KOTOPbIX TJIOMIAAL MOBEPXHOCTH TEMJO- H Macco-
o6MeHa OlpefeNUTh 3aTPyNHHUTEJbHO (HANMpUMep, Kamep OpOlieHHs),
Lleseco06pasHo HCIO/b30BaTh 3HayeHHs [OKasaTeJedl HHTEHCHBHOCTH
npoxeccoB nepenoca A=qF. Bce ocrannbHble NapaMeTpbl NpOIeccoB
IepeHoca OIpeesiOTCs aHalHUTHYECKHM pacyeToM.

Has annapatoB YKB, kak yxe roBOPHJOCH, NMPaKTHUECKH BCeria
cobmofaeTCss COOTHOIIeHue JInlouca, yTo mpenornpenensieTr J0CTATOY-
HOCTb 3HAHHs TOJBKO Ko3(hduumenTta TenjoobMeHa. DTO MO3BOJSET
NpY  OTCYTCTBHH HEOOXOQUMBIX MaHHBIX AJd OGOJbIIOr0 AHANa30Ha
THAPOLHHAMHYECKHX H TeMIlepaTypHO-BJAXKHOCTHBIX YCJIOBHI MOJAydYaTh
HX 3KCMepUMeHTaNbHbBIM MyTeM B HamboJee MPOCTHIX [Js BBHIMOJHEHUA
pexuMax. Tak, HallpuMep, Olpele/iCHHe MOKa3aTeasi HHTEHCHBHOCTH
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Ta6anna I11.2 Koahdnunenrsl Ta6auuwa I113. Mpusegenssie

TenooGMeHa KO dUUHENTH  KQHBEKTHBHOIO
Tenaoo6MeHa
3HaueHHA Gy, B1;(M2-C), 3uaueHna a,, Br(mc ()
CkopocTb HPH BHYTDEHHEM AHaMeTpe MaceoBas
ABHXKEeNHUA TPYOOK, MM CKOpOEThb G
pofsl, M/C , s %gumxe:uﬂ ‘J,ﬁlﬂeggﬂi’(ﬂ’;’ - ig?pggzliey;g&
18 : er‘?(]m.zé‘;’ KTIL & KO | KBC u KBb
0,1 945 95?5
0,2 1777 184 -
0.5 4060 4332 2 25,7 26,86
1 7067 7543 4 35,62 35,04
1,5 9770 10 420 6 44,4 40,88
8 50,22 44,38
10 56,1 52,1

npomeccop neperoca of B KaMepax OPOLI€HHs MOXKHO NPOBOAHTb B
yCJ0BUSIX afAHAGaTHOro peXHMa, MOCKOJBKY B APYIHX YEJIOBUSAX OH
Oyner TakKuMm Xe.

Jlnsa pacuera nmokasarels HHTEHCHBHOCTH KaMep OPOLIEHHA MOXKeT
ObITh UCMOAB30BAHA cJeAylollas KpHTEepHaJbHAA 3aBHCHMOCTD:

Nu = 4 Rejj-Rept, (1m1.121)

rie A — xoahduinent, sapucaui oT Anamerpa popcynox: A=520 npH de=3 MM,
A=430 npu de=4 Mm u A=380 npn dp=5 MM; n u ; — NOKA3ATEJH CTENEHN
pasuble cootsercTBeHHo 2 u 1,8

KpurepuajbHbie 3aBHCHMOCTH MOXKHO DacCKpbITh, MOACTABHB B HHX
snavenus ¢usuyeckux Koucraur. Torma sasucumocts (III. 121) mpu-
HHMaeT BUI: !

s dp =95 MM o Flfgp = 478 (w py)?; (111.122)
» dp=4 MM o Flfpp = 650 (w pw)?; (111.123)
» dp=23 MM o Ffpp = 1200 (w pw)?, (111.124)

rae fpp — NJOLWAAL (PPOHTAJIBHOLO CEYEHHS.

Jlig pacdera NOBepXHOCTHBIX BO3JyXOOXJajurejefl 3HaueHHA KO-
3P UIHEHTOB TeNIOO6MeHa TaKkKe MONY4YaloT M3 KPHTEPHANBLHHIX 3a-
pucumocrtef. [Ipu oTCyTCTBHH 3aBUCHUMOCTEH NMPOBOAAT IKCIEPHMEHTH
Mo ONpeleaeHHI0 3THX KO3(PO)HIUHEHTOB B PeRUME «CYXOros» Tema006-
MeHa, B HacTosilllee BpeMfl MPOIECCH «CYXOro» TemnnoobmeHa n0CTa-
TOYHO XOpPOIIO H3YYeHBl M COOTBETCTBYIOU[HE NaHHbLIE INPHBENEHBl B
cnpaBouHoli suteparype. B ta6n. I11.2 u 111.3 paubl 3nauenus koad-
(huIHEeHTOB TeNNOoOOMeHa [IJA BO3AYXOOXJAaluTenell, BBITYCKAEMBIX
MPOMBILIEHHOCTHIO,

Ananoruynsle paHHbie MO Ko3adduUHeHTaM INepeHoca mis APYTHX
TEMJI006MEHHbIX annapaToB (rpajgupeH, IJEHOUHbBIX aNNaparos U T. A.)
WMeloTCA B CreyHajbHOl auTepaType. B MeTone Ha OCHOBE aHAJIHTHYE-
CKHX DelleHHH IMOC/AeA0BaTEJbHOCTh PAaCUETOB NMPHHMMAETCS OfHOH H
To# ke naq Bcex annapatoB YKB. Tak, nas pewenus npaMmof sagauu
NOPALOK PAcyeToB GyAeT CAEAYIOUUM:

onpeneasaoT Ge3pasmMepHble XapaKTEPHCTHKH MpoOIecca Temao- H
Macconepenoca Fo u W; ¢opmyan nns pacuera Fo u W Bhi6upaior
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B 3aBUCHMOCTH OT MOJ&J]IH, K KOTOPOH OTHOCHTCH JaHHHH TenmooOMeH-
HUK;

ONpeRessiOT OTHOCUTeJbHBlE TMepenafbl W KOHeYHHle 3HAUYEHHs
napaMerpoB 0GMeHUBAIOLIUXCS Cpell.

Mpumep I11.1. Pacyer BospyxooxaaanTes, paGoTalollero B peXHMe 0XJaXk AeHHS
H OCYIIKH ¢ KOHJAEHCauHefi nmapa Ha BCel mosepxHoctd. B BO3AyXoOXJaJHTessIX THIA
KTH ¢ rtemsoo6mennoli mosepxuocTblo F=900 M2, paboTaiolHX 10 IPOTHBOTOYHON
cXeme ¢ KOHJeHCallHeji mapa Ha Bceli IOBEPXHOCTH, OXJ1aX AT H ocymwaior 50 000 xr/
Ju (13,9 Kr/c) Bo3AyXa ¢ HayaJbHbIMH HapameTpaMH f5==30°C u [p; =65 xJxk/xr.
MaccoBas cKOpocTbh BO3AyXa B KHBOM CeueHHH BO3lyxooxaapautens 4,8 kr/(m2-c), Pa-
cxof xuaKoctH 57 000 xr/4; CKOPOCTh XKMAKOCTH B Tpy6Rax 1,36 M/c; HadaibHas
TemnepaTypa XKHAKOCTH f,1=10°C, J41=29,53 kJIx/ekr. Koapduuuenr opebpernus
Pp=13. Cnenyer onpeJe/uTh KOHEUHbIE NAPaMeTPhl BO3AYXa U XKHIKOCTH,

Pewente. B cOOTBeTCTBHH C TIPHHSTOH BbIle KJAAcCH(HKANMeEH Mpollecc B BO3LyXO-
oxJlajiuTe/le MPH KOH/EHCAlIHH Tlapa Ha BCefi MOBEPXHOCTH PA3BHBAETCS B COOTBETCTBHH
¢ TMII-monensio, OCHOBHO XapaKTepHCTHKOR COBMECTHOTO Tem/o- H MaccorepeHoca
B JIaHHOM cJyuyae sBJseTCss KO3 dHIHeHT Krop, paccunTbiBaeMmblii 10 (opMmyJe
(I111.46). Tlpenebperas CONPOTHBJIEHWEM CTEHKH M IICHKH KOHIEHCATa, HMeeM:

1 |
P/t + cof (G Cuac)  13/4519,6--1/(34.3,1)

rje 3Ha4eHHs Oy H Op  Olpe/le/iieM 1O KPHTEPHAJBHEIM  3aBHCHMOCTAM JHGO 10
taba. 1112 n 111.3; sHauenHe crac Haxogum 1o dopmyde (I11.66) nupu f== (fu1-+
+£s1) /2= (30-+10)/2=20°C.

Haxonum GespasmepHble mapameTphl:

. K F  78,9-900

Kiop = = 78,9 Br/(m?.°C),

Fo, = G, eme — 1303100 = 175
G .3,1
W, = b Cuac _ _50000-3,1 0.62.
G Cw 57 000- 4, 19
OTHOCHTeJlebIl‘:l nepemnaj 3HTaJ/JbIHH BO3JyXxa B Tenoo6MeHHHKe
, 1 —exp [—Fo; (1 —W))] 1 —exp [—1,7 (1—0,62)]

o 0,7.

20T W, exp [—Fo, (1—W,)] 1—0,62exp[—1,7 (1—0,62)]
OuTadblHs HO3/yXa MOCJe BO3AYX00XJaLHTeENs
Ly=1,—0, (I — Ip) =65—0,7 (65—29,53) = 40,1 wlx/xr.

H HXKeHepHble MeTOAbI pacyera

Mertonu pacuera ¢ npuMeHeHHeM K03 ¢pHUHEHTOB 3¢ (HeKTUBHOCTH
OCHOBAHBl Ha CPABHEHHH JAHHOrO Ipollecca TemIo- H MaccoobMeHa
C MpoileccoM, MpPOTEeKAWUHM B TeX e YCJI0BHAX, HO 3aKaHYHBAIO-
MIUMCSL TIpH TIOJHOM HacCHII[eHWH BO3AyXa, BHIXOASAILEro M3 ammapara.
Ha /—d-puarpaMme mpouleccH yCJI0BHO H300paKawTcs NpamoH Ju-
HHell, coeAnHAOIIE! TOYKY HauyaJbHOTO COCTOSHHMSA BO3AYyXa ¢ TOYKOH,
COOTBETCTBYIOIlEH XapaKTepHOH TeMnepaType NMOBEPXHOCTH KOHTAKTA
TenjoMmaccoobMeHuBaomuxes  cpen, #Ha auadd ¢=100%. Peaabnne
Mpoueccs OTIHYAKTCA OT TaKoTo yCJOBHOIO H306paeHHud (cM. ri.ll)
TeM, YTO KOHEYHOEe COCTOAHHE BO3JAyXa fBJIAETCS He MOJHOCTBIO Ha-
CHIlEHHBIM M HANpaBJ€HHEe IIPOLECCOB OT/IHYAETCH OT NPAMOJHHEH-
Horo. [lpencrasjenus o6 H306pakeHHH YCJOBHOTO NMpOIleCCa BEChMa
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pasauuHbl. B ONHHX CaydYasix CYHTaercs, 4yro Jyd Tpouecca Hampas-
JleH Ha CpeiHiol Temmeparypy Boid [7], B Apyrux — urto TOUKa Ile-
peceuennst Jyda npollecca ¢ Junueii @=100% coorBercTByeT KOHeu-
nofi Temmeparype Boabl [1], Tpuuem B Gojee nosaHux paborax
[13, 17] npunuMaercs HampaBjeHHe Jyda npolecca Ha TeMMeparypy
foJsiee BBICOKYIO, UeM KOHeuHas TeMIieparypa BOJBL.

Merogpl pacueTa € HCNOMb30BaHHEM YCJIOBHHX Ko3(duuuentor
TeNJo- U MacCOOGMEHA OCHOBAHbl HAa 3aBHCHMOCTAX TEOPHH TeIJo-
Maccoofmena. B ofHHX pab0oTax, KOTOPble OTHOCATCA K 3TOH rpymmne,
Ha OCHOBAHHH 3KCIIEPUMEHTAJbHBIX NLAaHHBIX ONpelesNHCh 3HaueHHs
COOTBETCTBYIOLIMX K03(¢HIHEHTOB TemaoMaccooOMerna B (opme 3a-
BHCHMOCTEH OT pasjudHblx (AaKTOpOB: MacCoBOH CKOPOCTH, K03(pdu-
IMEHTA OpOILUEHHst, [AaBJjeHHs BOAM Mepel (OPCYyHKaMH, KOHCTPYK-
THBHBIX XapakTepHCTHK kamepbl M AP. B apyrux pa6orax o6paboTka
ONBITHbIX MAHHbIX ITPOH3BOAM/IACH B KpuUTepHanbHOH (opme, T. e
yCTaHaB/AHBalacCh CBA3b MeX1y ONnpefensieMbIMH kpHTepHamu Hyc.
cenbra (Nu) mau Kupnuuesa (Ki) n onpene/siioliuMH KPUTEPHUAMY
Peitnonbaca (Re) u Ilpamaras (Pr), a takXe K03()dUIHEHTOM OpO-
meHus B u ap.

B npakTHke NMpoekTHpoBaHHA M 3kcNAyaranHd CKB npuxogures
peliaTs 3ajayd ABYX THIOB: NpaAMyio u obpatuyl. Ilpu pelenun nps-
MOH 3afayl 3alaHHBIMH ABJAAIOTCH Hada/bHble MapaMeTpbl BO3AyXa H
BO/Bl, PeXKHM pabOTBl H KOHCTDYKUHSL KaMephl OpOILeHus, cJeloBa-
TeqbHO, Tpebyercs oONpele/uTh KOHEUHble NMapaMeTphl TeMJOMaccoob-
MEHHBAIOUIMXCA CPel H KOJM4YecTBO Telsa. Pemedue o6parHofl 3a-
Layud npefycMaTpuBaer olpefeseHHe DEeXHMHBIX HJIH KOHCTPYKTHUB-
HBIX XapaKTepUCTHK, Hanpumep KoaddHiHenTa opoiienus B uaum xa-
PaKTEPHCTHK HCHOJAb3yeMOro annaparta MPH HU3BECTHBIX HadaJbHbIX
H KOHEUHbIX NapaMeTpax o6pabaThBaeMoro BoO3ayxa.

Hanbonee pacnmpocTpaHeHHBIMH MeTOLAMH pacyeTa SIBJAAIOTCH
meronnt HUH canurapnoii rexuukn, BHUMKounauuuonepa, JI. M. 3y-
cmanosuya U O. 1. Kokopuna. PaccmoTpuM moapoGHee CyTh KaxKaoro
MeTOfa.

Meron HUMH canurapnoit Texuuku (asrop E. E. Kapmue) [1, 37]
UpefnoJaraer AJst paciera HCHOJb30BaHHe KOddpduiHenToB sddek-
THUBHOCTH:

IJas ToJuTpomuyeckoro mnpomecca (puc. I11.8,a)

E=1— (tyg— tyo) |ty — )3 (I11.125)

Inst aguabatHOro (M3o3HTaAbNMHAHOrO) mpomecca (pHe. 8,6)
Ea=(ty— to)|(ty — ty) =1 — (tg— tyo) [ (Fe) — tyy),  (111.126)
a Takxke yHHBepcaJbHOro Koadpduuuenra addexrtusHoctn (puc. I111.8,8)
E =1 — (lg— b o) (te — L) (111.127)

Ha ocHoBaHHM ONbITHHX JAaHHBIX AJS Pa3/JHUHBIX MPOIECCOB H
KOHCTPYKTHBHBIX ~XapaKTePHCTHK Kamep opolienuss B paGore [1]
NpHBELEHbl 3aBHCHMOCTH M Bce HeoOXONHMble JaHHble [Jd pacdera
k03P duunentToB 3hPeKTHBHOCTH B BHIe
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Puc. 111.8. K onpegenennr koaddunuenros addektuBnoctn (no merony HUHUCT)

a — xoapdunuenta sddexTHBHOCTH HosHOTo TenaooOMeHa; 6 — kosddunuenra sddekTHBHOCTH
agnabaTtHoro (M303HTAJBOHHAHOrO) Hpollecca, 8 — yHHBepCalibHOIo KosdduluedTa sddeKTHB-
HOCTH

E(E,, E')=A (v p)™ B", (111.128)

Bennuunel £/ mpakTHuecKw He 3aBHCAT OT BUJaA mpoiecca.
JlomonHuTeNHHO QJist pacyera MpOIECCOB 10 JAHHOMY METO]Y
HCIIONB3yeTcsl ypaBHeHHe TemjaoBoro OagnaHca oOMeHa MeXay BO3JY-

XOM H BOJIOH }
Aly=cyBAty . (111.129)
(rne B=G,/Gs — koadhUuHEHT OpOlIeHHd) M ypaBHEHHe JUHeHHOM
annpokcuManuu Al=f(A?) B Buze
Ii—1, = 2,86 () — tyo) = 4,187 B (tyy — 141)-

CosmectHoe peutende ypaBHenuit (II11.125), (II1.127) u (II1.129)
N03BOJSET TOJYYHTh QOPMYJBl AJS ONpeleleHHst HYXHBIX TeMIlepa-
TYp BO3AyXa H BOJBL

tor = byt — (o — o) /(1 — E); (I11.130)

fyo = (1—E) (tyy — tu)) + g (II.131)
fo= 1y -+ 1,46 B (fpy — 120); (111.132)
fws =ty + B o/ (cw B); (111.133)
tus = g1 + 0,68 (1, — 1,0); (111.134)
fog ==ty + (fy — 1,4) (1—E’). (I1.135)

Meron BHHHKoupuunonepa [33] Obur paspaGoran ins pacyera
npoueccoB 06paboTKH Bo3Ayxa B Kamepax opourenuss OKC u OK®
(cm. panee ra. VI). CymHocTs MeToga 3aKJ04aeTcs B TOM, YTO
HOBOe 000pyA0BaHHE HCOBITBIBAETCS B H303HTAJBIHIAHOM peKHME AU
onpejeneHuss Koapouuventa spopektusHocTH E, KaK (QYHKIHH KO-
a¢duunenta opowenusa. I[loaurponHele Npolecchl PaCCUHTHIBAIOTCS
00 ypaBHEHHIO
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fog— toy = Ea (lgy — 1) +0,33 (1— T
—Eyjay) (Igg— 1), (I11.136)

rie a; — NpHBEIeHHBH KO3 (HLHEHT 3HTA-
AbIHAHON 3¢ QEeKTHBHOCTH:

a1 = (Igg— 1) Iy — Ig) C. (II1.137)
Muoxurens C B popmyae (111.137)
onpeneasgercs 10 BHIPAaKEHHIO
C= 140,239 [0,003 (I, — I ) —
—0,0147 (I, —54)]. (111.138)
Havanwhas temneparypa BOLH

c yzerom (III.136) MoxeT OBITH
onpefeseHa 10 ypaBHEHHIO

tyr = [(feg— to1) — 0,33 (1 —

— Ealay) + Ea £/ Ea, (111.139)

a KOHeyHas 3HTAJBbIHSA BO3AYyXa —
us ypasmenus (II11.137) B Bume o

[2 = [y -+ ([wl — 131) C111- (111-140) Puc. 111.9. lfluTepnpeTa_unn _bacueTHBIX 3aBH-
cuMocTeit Atp, Aty, Al AT . u M, ma I —
Meron Ha ocHOBe OTHOCHTENb- d-gmarpamMme (% Metomy JI. M. 3ycManobuua)

HbIX 3HAYEHUH IHTAJLIIUH U TeMie-

patypsl Bo3nyxa (asrop JI. M. 3ycmanoBny) [13] 6bi1 moayuen B
pesyanTaTe MpeoOpa3oBaHHA cHCTeMbl JHQQepeHIHaNbHBIX YypaBHe-
HHA SBHOTO H HOJHOrO TemjaoobMeHa

dQn=1[a ({c—1tp)+ 7P (Pn—Pnoe)] d F; }
dQy=u0a (f{,—1fy) dF.
B xoze mnpeo6pa3oBaHHi HCIOMB30BAJACH CJAEAYIOUIAE NPHEME

(puc. II1.9):
1) pasnocth rtemnepaTyp ¢c H {y, IpeACTaBJeHAa B BHIE [IBYX
craraeMbx:

(I11.141)

le—ty= Aty + Aty = (te—1p) + (tp —tw), (I11.142)
rae no tepMmuHonoram JI. M. 3ycmaHoBHya nepBoe caaraemoe Afp
NpaBoii 4aCTH ypaBHeHHs HA3LIBAETCS THIPOMETPHYECKOH pPa3HOCTHIO
TeMIeparyp, a Bropoe cjaraemoe Afy — TeMIepaTypHBIM AaHAJIOTOM
ABHKYILIEH CHAB MaccooOmeHa;
2) npuHHMajach NpPHOJHKeHHAS 3aBHCHMOCTb MeKAY pasHOCTS-
MH JaBJeHHS H TeMIepaTypel B BHIE
Pn— Pnos = & ({p — ty); (111.143)
3) nmokasbiBasoch M OBLIO NPHHATO, YTO TIPH H3MeHEHHH JaBje-
HHS BOZABI Nepex ¢opcynkamu ot 200 mo 350 klla mnoBepxuocTh
KOHTAKTa H3MeHseTCsl MPONOPUHOHAJBHO PACXOAY BOJIBI:
F =[Gy, (111.144)

rae ! — ROCTOSIHHBIA KO3 dHUHEHT NPONOPIHOHANBLHOCTH,
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B peaynbraTte npeo6pa3oBaHH# mnoayyeHb! Oe3pasMepHHe 3aBH-
CHMOCTH:

— L —1 t—t rac H,
A13=#=®{[1+ p1— twn <1+ - )] U_ZK};(HI'MS)

Li—1y t— I

b —t ! | H
A&z_&_ﬂq:¢P+ pl_ wl. wK} (111.146)
tr— feg— tp1 pv

rae [, Afy — oTHOCHTENbHOE H3MeHeHHe 3SHTAJbOHH H TeMNepaTypol BO3AyXa; r —
Teniota napoobpasoBanusi; Hy=Gy[Fx — NIOTHOCTb OpOlIeHHs (31eCh Fyx — Nuouaib
nollepeqHoOro ceyeHusi Kamepsl); K — qhCAeHHBIE KOIQGHIHMEHT, YUUTHIBAKOMHE KOHCT-
pPyKTHBHbHE OCOGEHHOCTH Kamephl.

B nanbrefimiux mpeo6pa3oBaHHAX OblJIH BBeleHH 0003HaueHHS

M, = (tpl — b)) [ (8 — tpl) — TeMnepaTyPHHIH CHMILIEKC; (111.147)

R=14racla~141,755-10"2a. (111.148)

Tak xak Hy/vp=DB, Boipaxkennsa (II11.145) nu (III.146) wmoxHO
NpUBECTH K BHAY:

Aly=0® {(14 M R); BK]; (111. 149)

Aty=9 [(l4+M); BK]. (111, 150)

O6paboTKa ONBITHBIX JAHHBIX INO3BOJHJA IOJYYHTb 3aBHCHMOCTH

IJd ompeleneHH KO3(P(UIHEHTOB OpOLIEHHA NpH OCYyLIeCTBJAEHHH
NOJUTPONHYECKoro Ipolecca:
RmAT, /"
B _=[————JL— y (111.151)
AT, A (14 M R)
Aty rk
BAt_B = [ C+ DM, ’
rge n u k—rnokasaTeaH cTenenu, 3aBHCswHe, nmo MHeHrwo JI. M. 3ycmanosmua,
TOJBLKO OT PHFPOMETPHHECKOH Pa3HOCTH Temnepartyp.
PaccmaTprBaeMblii MeToJ pacueTa MpeJIoJaraer oIpefleseHHE B
KayecTBe HCKOMOH BeJHUMHBl KO3QHUHEHTOB opoueHHs B, )7}
B
BA—t; ¢ ucnosn3oBanneMm dopmya (I11.145) u (II1.146), 3apaBadce
HAYaJbHONl TeMIlepaTypoil BOAH fy; N0 TeX IOp, MokKa He GyaeTr BHI-
NOJHEHO YCJIOBHE BA,—B =BATB-
Jlnsg pacyera H303HTAABNHHHBIX TNIPOLECCOB MpejJoKeHa 3aBHUCH-
MOCTh

(111.152)

( A7B 1]n
B Af=\TR® (111.153)

3unauvenna kospdunuentos A, C, D, L unoxkasareselicrenenu n,
k, a Takxe HOMorpamMa, ofJerdamouiass BhHIIOJIHEHHe PacyeToOB, MPH-

BeJeHBl B paGote [13].

MeTtox Ha ocHoBe o6MeHHbIX KOadduuuentos [17] (astop O. fl.
KoxkopuH) ycranaBi@BaeT 3aBHCHMOCTb AJd oOIlpefiesieHHd KO3 H-
[{HEeHTa SIBHOTO Tels0o0MeHa ¢ B BHIE
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a=f[(vp); Bz P], (uLisa) I b

<

o o
rfle 2 — [0Ka3aTelb, YYATHBAMOWUA KOH- \QG\QQ[
CTPYKTHBHbE XapPaKTEePHCTHKH Kamephl OpO- G &W/
menus; P=(p 4 = pa)/(py ==~Pw1} — 1
CAMIITIEKC, YUHTHBAIOWHA BJHAHHE HA-
yalAbHEIX [ApaMeTpoB  B3aMMOjeHCcTBYIO- “E

!

IHX Ccpem; pu—-naB.rleHue HAaCHIUICHHA <
NpH HadajabHOH Temnepatype BO3AyXa fci f
(puc. 11L10). 9 M
BBray HeOIpeneNeHHOCTH TO- to -~ F
BEDXHOCTH KOHTAKTa Ko3(¢HIHEH- twe EREN
THl @ OTHOCHJIMCh K YCJOBHOH T1IO- 1% < o
BEPXHOCTH — ILJIOWIAJX MOIEpeyHo-
ro ceyeHuss KaMmepo (B ONBITax R
Fx=0,306 mM2). Taxk, wnanpumep, &
JUIg [POLecCcOB C NMOHUXKeHHeM 3H-
Ta/JbIUH, NPOTEKAOUHX B [BYX- N D
PAIHBIX KaMepax INpH (OpCyHKax
c ILI’IaMeTPOM BBIXOZHOI'O O'I‘Bel:)CTHH Puc. 111.10. K pacuery npoimecca oxaaxje-

. MM H OCYIDKH BO3/YXa B KAMEDE OpPOMeHHN
D MM, DEKOMEHJyeTcs HCIOJB30 (x merony O, Sl Koxopuua) (f r — ycaosuas

BaTh (1)0pMyJIy tpenHss TeMAEpaTypa MOBEPXHOCTH KOHTAKTA)

N
~ Owr

Pi

On

a =924 (v @)l-* BLOT (Pym, (111.155)

ITokasaTesnb creneHn m A4 Ipollecca OXJajKAEHHA H yBJ/aKHe-
Hust Bo3ayxa (P>1) npuuar paBHbiM 1,54, a mas mporecca oXJax-
deHud u ocyuwlenus (P<1) —pasunm 0,62.

Uucnennble 3HaYeHHA Ko3(h@HUHeHTA MOJHOTO TEmJI0OGMEHa Ha-
XOJATCH MO BbIPAIKEHHIO

o = a/C, (I11.156)

rae C—KosQQHUHEHT, 3aBHCALIMHA OT 3HA4eHHs TeMmmepaTypHOro cHmmnekca Op==
= (tm1 —tw1)/(fc1 — tw1), ONpelesAIOWEr0 COOTHOIIEHHE HAYajbHBIX —NapameTpoB
BO3/lyXa H BOJXHL.

PaCXOIlbI SIBHOIO H IMOJHOTO TeMmJsa OnpeneadloTCa MO BbIpaKeHHAM:
Q=uadt, ;Fg (111.157)
Qu=ocAl Fy, (I11.158)

cp.n

rae Afep.a U Alcp.a— cpefnne JjorapudMugeckHe DasHOCTH TEMNEpPaTyp H 3SHTaJb-
N¥H 0OMeHUBaIOIKXCS CPel,

B Meroge ycraHOBJeHa rpaduuecKas cBS3b MexkKjay 3HAYEHHAMH
HayaJbHOH ¢ H KOHEYHOH @2 OTHOCUTEJBHBIMH BJIAXXHOCTAMH BO3jyXa
H JlaBJeHHeM BOJBI mepex gopcyHKaMu Py B Kamepax OpollUeHHd.

Kpome Toro, pekomeHjpyercsi WCHOJB30BaTh TaGJHYHBbE JAaHHBIE O

KO3 ¢pHuIHeHTe HUCNOJb30BaHUA HaYaJbHOrO Ilepenaja 3HTaJbIHH (CM.
puc. 111.10)

Ep = (I —1)/(I1— 1) (111.159)
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B 3aBHCHMOCTH OT K03((QHUHeHTa OpOlIeHHd B aAasd omnpegesneHHOM
KOHCTPYKUHH KaMephl.

W3 paccMOTpeHHSI HHXKEHEePHBIX METOJOB MOXKHO 3AaKJHYHTh, YTO
METOAbLI SMIIHPHYECKOTO H NOJYIMIHPHYECKOrO Xapakrepa $asupyioTcs
Ha YpaBHeHHSX TenjJo- H MaccooOMeHa M Ha TNPHMeHeHHH OOMeHHBIX
KO05(P&HIHEHTOB, a 5TO 3aTPYAHHTENLHO B CBS3H C HEOOGXOAHMOCTBIO
olpejeseHnsl IJOLAJH TOBEPXHOCTH KOHTAKTA H CKOPOCTH B3aHMHO-
ro JBHKeHHs oOMeHHBawLHXcA cpel. 31ech cjegyeT OTMETHTh pa-
6oty E. B. Credanosa u B. [I. Kopkura [39], B KoTopoii npemnoxe-
HO TeopeTHYeCcKOe OlNpejeseHHe IJOLAAM TOBEPXHOCTH KOHTAKTa, a
TaKKe LAHA OLEHKA BJAHSAHHA CTOJKHOBEHHS Kalledb Mexay co0oii,
CKOPOCTH NOTOKA BO3/yXa H H3MeHEeHHS TeMIepaTypsl OTHEdbHbIX
Kanejb B 3aBHCHMOCTH OT HX aHaMerpa. OJHaKo, KaK OTMeyaloT
E. B. Crepanor u B. JI. KopkuH, pe3y/abTaTsl yKa3aHHOH paGoTul
II0OKA He MOLYT CJYXKHTb OCHOBOH NpHeMJeMOro /s NPAKTHKH pacyer-
HOro Meroja. DTO HalpaB/JeHHe HMeeT cefiyac pa3BHTHE HAa OCHOBE
HcnoJab3oBanud IBM [6].

B saknioueHHe NpHBeJeM NpHMep pacyeTa MNPOLECCOB B KaMepe
OpOLIEHHS PA3JHYHBIMH METOJAaMH B CONOCTABJEHHH C De3y/bTaTaMH
IKCNEPUMEHTATbHBIX HCC/1e10BAHMH.

Tpumep 111.2, Pacuer npamoii 3ajauu npoueccoB o6paGoTku Bo3LyXa B Kamepe
OpolleHHs pa3auuubiMy MeTopamu. Pacxon u HauajpHpie napameTphl Bo3ayxa: Ge=
=0,612 xr/c; [s,=062 wJlx/xr; s, =230°C; ds;=12,5 r/kr; HauanbHble nNapameTpHl
BOAbl [w1=235,2 kJx/kr; ty1=12,1°C; du;=9,3 r/xkr. KoHCTpYKTHBHAs XapaKTepH-
CTHKa KaMepbl — JIBYXpsilHasi ¢ IJHHOH OPOCHTeJbHOro npocrpancrea [=1,15 M,
wupuHoi 0,5 M, sricoroit 0,612 M; miowans nonepedHoro cedeHus fop=0,306 M2 Ou-
amerp GoOpcyHOK dp=>5 MM; NMIOTHOCTb Pa3MellleHHst HOPCYHOK B psAAy n==13 mTt/M2
KoapduuneHt opouwenns B=177; maccoBHji pacxoa BOAH wpP,==0,612-1,77/0,306=
=3,42 xr/(M2-c); pacxog Boabl Gu=wpufep=3,42.0,306=1,05 kr/c.

Pewenue.

MeTo1 Ha OCHOBEe aHaJHTHUYECKHX pelmeHHIL

Ilpouecct 8 dopcyHOUHOA KaMepe OpOLICHHsSI OMHCHBAOTCE ¢ noMoupio TMO-
MozesH, [Tapamerpn paBHOBecHOro cocTosiHus f, M I,  ompeaeasieM no opmynam
(I11.53) u (IIL51):

I, +4,18Bt, —9,65 62 4 4,18.1,77.12,1 — 9,65
t = =
® 1,79 4-4,18 B 0,04184,, 1,79 4 4,18-1,77 4- 0,0418-12, 1

= 14,6 °C;

1,=9,211,48¢_, 10,0485 t%o =9,241,48-14,64-0,0485- 14,6 = 40,9 kIl x/kr.
HnrencusHOCTb Temno- H MaccooGMeHa B KaMepe ODOLIEHHst HAXOIHM 1O GHopMYyJe
(111.122):
a Flfpp = 478 (w py)? = 478 (3,42)2 = 5590 Br/(M%-K);
a F=0,306-5590 = 1710 BT1/K.
OnpejensieM 0600ueHHble XapaKTepUCTHKH Ipomecca:

a F 1710
= = =2,78;
Gy Cx* 0,612-1,005
G 2.2.5
W, = B Chac _ 0,61 ,537 0,353
Gy ¢y 1,05-4,187

(npu § =ty = 12,1°C  cppe = 2,537);

Fo’
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0,612.1,005
W= —onfe 0 = —0,136.
Gy Cy 1,05-4,187
OTueCHTeNbHBE Tepenajbl 3HTANbIOHA H TEMUEePaTyp BbIUHCAfEM N0 dopMynam
aast TMO-Moznean no Bapuanty A (I11.88):
0, ;=exp [—Fo" (I +-W,)] =exp [—2,78 (1 4-0,353)] =0,023.
VenoBHBIH OTHOCHTENAbHBIH mMepenaj ans aauabaTHoro npomecca axy HAXOHHM N0
dopumyae (111.115):
Oan =exp (— Fo’) = exp (—2,78) = 0,062.

Torna
0p=1—(1 _eatl) (et,yc_el,yc ez‘,yc) —el,yc et,yc (1 ——93,,)/(1 + WI) =
=1—(1—0,082) (1,162—0,41-1,162)—0,41.1,162 (1 —0,023)/(14-0,353)=0,013,
rie no ¢opmyae (1I1.113)

8 yo = (fa1 — tui) [ (fa; — tos) = (30— 12,1)/(30 — 14,6) = 1,162;
no dopmyae (II1 114)
0/ ye = (g l)/([Bl,yc—[wl) = (62— 35)/(100 — 35) = 0,4!;
31ecs
IBl,yc:A{-Bz‘n1 = 28,1 4 4,27-30 = 100 xIx/xr;

I, = A4-Biy=4,3124-2,537-12,1 = 35 x/lx/xr.
I1n 3aBucuMOCTSM (III.86) u (I11.107) onpenesnsiem KOHeuHBle mMapaMeTpPbl cpei:
fog= 1o+ (ty — 1) 0= 14,6 (30 — 14,6) 0,013 = 14,8 °C;
Iy=1,+ (I;;—1,) 6, = 40,96 4 (62 — 40,9) 0,023 = 41,44 K[{%/kr.

Bpojum nompaBKy Ha nepenaji TeMnepaTyp H 3HTajbMHA [1asi KaMephl OpOLIeHHS
Knon=0,91, yunTHBaoumy NOMMIHCOEPCHOCTL paclblia KHUAKOCTH [6]. YTouHsieM
KOHeYHble NTapaMeTPhl cpel:

to =ty — Knon (fg —ty0) = 30—0,91 (30 — 14,8) = 16,1 °C;
At=1,—ty,=13,9°C;
Io="14 — Kuon (151“‘1};2) =62 —0,91 (62 —41,44) = 43,29 x[Ix/kr;
Al=1,,— 1, = 18,71 gx/kr.
Metox HHUHCauTexHuKY
Ipu B=1,77 naxogum [l, taba. 5.8]: E'=0,898 u £=0,837, ¢ yyerom monpa-
BogHOro MHoxuTean 0,925 (vp=2) E'=0,83; E= 077

C noMompio [ — d- AMarpaMMbl HaxoguM fy;=21,2° u no ¢opmyne (I11.131) on
pelenisieM:

fyo = (1 —0,77) (21,2 —12,1) 4-t = 2,1 £, .
[loxcrapnsis BHpaeHHe Ins fus B ypaBHenue (111.134), uMeem:
Lo =12,14-0,68 (21,2 —2,1 —1,,), oTkyma f,, == 14.9; tyo = 17 °C.
o dopmyne (II1.135) paccunrnisaem:
too= 174 (30 —21,2) (1 —0,83) = 18,5.

[To I— d-pnarpamme HaxoauM ocrajbHble napamerpsl: [;=485 wxJIx/kr; dy=
==11,75 r/kr.
Ilo [ — d-puarpamme lpo=42 xJx/Kr.
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MaHOBHYA
t,1==12,1°C no dopmyse (I11.148) umeem:

R==141,775-10"2.199,4 = 2,93.
3necy ua dopmyast (111.143)
a= (Pn— Puos1) [ {tp — tw) = (1955 — 1397) /(17,2 —12,1) = 199,4.
ITo ¢opmyae (111.147) Boiqucasiem:

My =(17,2—12,1)/(30—17,2) =0,4 u M; R=0,4.2,93=1,16.
o dopmynam Hn;a HOMOrpamme, npHBeeHHbM B pabote [13], naxoaum:
ATy=0,67 (1 +M R) R3 B"3 —=0,67 (141,16) 2,93~0-3.1,770:5

=0,67-2,93.0,72-1,35 =1,41;

ATy = (0,73 40,49 M) B*® = (0,73 4-0,49.0,4) 1,77%%% =0,93.1,22 = 1, 14.
OnpenensieM Iy H fey:

Io=1,—0,24 A I (t,— tp) = 14,8 —0,24.1,41 (30 —17,2) = 10,5 =
= 43,8 k[lx/xr.

lo=1t,— AT (ty —1p) =80—1,14 (30 —17,2) = 15,4.
Haxopum:
lyp =ty + (I1—13)/B = 12,1 4 (14,8 —10,5)/1,77 = 14,5 °C.

Meton O.8. Kokxopuna
IMpu B==1,77 naxozum [17, ta6a. 1]: E;=0,675. ITo npeoépasosaﬂﬂoﬁ dopmyne
(111.159) onpexnensiem:

Iy, =1, —E, (Is—1,,) = 62— 0,675 (62—35,2) = 43,9,

CorsiacHO KOHCTPYKTHBHBIM XapaKTepHCTHKAM KaMephl OpOLUeHHs, 4HCA0 ¢op-
CYHOK

N=nfpp-2=13-0,306-2 =~ 8 wr.
Pacxos Boabl gepe3 GpOPCYHKY COCTABJseT:
go =Gy B-3600/8 = 0,612-1,77-3600/8 = 3900/8 = 487 xr/u.

Pacxox Bojbl uepez GOPCYHKY MOXKeT ObTh ONpefiesicH H MO BHIpAMeHHIO Zop=
-—385d1 38 P0 8 OTKy/[a naBjieHHe BOABl TMepef (OPCYHKAMH [OAXKHO COCTaBJSTh:

Py =(0,26-dy " "3Bgy) 2% = (0,026.57+38.487)2:08 = (0,026.0,108-487)%-%8 =
=1,36>% = 1,42 am.
Hpu ¢;=46% n Py=1,42 arty naxoaum [17, puc. 21]: @,==95%.
o I — d-pnarpamme npu [;=43,9 xIx/kr u @,=95%, onpenensiem f¢3=15,8°C,

dy=10,9 r/xr.
BriyncnsieM KOHeqHYIO TeMnepaTtypy BOABL

Lys = twt + (Is1— Is2) [ (Cey B) = 12,1 - (62 — 43,9)/(4,187-1,77) = 14,5 °C.
Mo I — d-puarpamme [py=41 xJIx/xr; dwa=10,4 r/kr.

PeaysbTaTel pAcYeTOB NpPOLECCOB B KaMepe OPOLIGHHS Pa3jiHYHBIMH MeTOLAMH
npusesienbl B taba. 111.4.
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Faapa 1V. OCHOBHbBIE NPOWECCH
KOHAHNUHOHHUPOBAHHSI BO34Y¥YXA
B 1LEHTPAJIbHbIX CKB

§ 35. O6umue cBefeHus 0 cnoco0ax TeNJOBJIAKHOCTHON 00paboTKu
KOHJUMIIHOHHPYEMOTO BO31YyXa

Hna obecriedeHdss 3aflaHHBIX 11apaMeTpPOB BO3AyXa B KOHJHUHOHU-
pyeMbIX IOMeHIeHHSX NPHTOUHBIN BO3JYX, MOAABAeMHl B HHX, MOM-
BeprajoT TelJOBJAaXHOCTHOH 06pafoTke B ammapaTax AJf KOHLHUHO-
HHDPOBaHHSA BO3AYXA.

B rtenanli mepuoA roja B 3aBHCHMOCTH OT COOTHOIIEHHsS pacuer-
HBHIX [IapaMeTpPOB HApyXKHON W BHYTpeHHell cpel BO3AYX OOBLIYHO OX-
JaXJA0T U OCYWIAIOT, A4 yero TpebywoTcad HCTOUHHKH Xoaoja. On-
HAKO B HEKOTOPHIX CJAYy4YasiXx OKa3BIBAETCHA JOCTATOUHBIM OXJaXKIEHHE
Ha OCHOBE MCIIOJb30BaHHA afuabaTHOro ( H309HTAJBIHIHOrO) IpoKecca
HCNIAPHTENBHOrO OXJAXAEeHHd, UTQ CHocOGCTBYET CHHIKEHHIO CTOH-
MOCTH COODYXEHHSl M SKCIIyaTallMH CHCTEM KOHAHUHOHHPOBAHHS.
Hanbonee 6naronpusiTHeie ycaoBus AJd HCNOJAb30BAHHSA TAKHX CHCTEM
CYLIeCTBYIOT B paHOHAX C CYXUM H KAPKHM KJHMATOM, a TakKke B
HoMelleHHAX ¢ O6O0JblUMMH H3OBITKAMH SIBHOTO Tellla H ¢ INOBBLILIEH-
HOH BJIAaXKHOCThIO BO3Ayxa. IlomMHMO mpfIMOrO (HEmocpeaCTBEHHOTrO)
H303HTAJbIMAHOTO OXJAXKAEHHS CYIIECTBYIOT TaKxkKe HHBE clocolH,
6a3dpylomiHecss HA €ro OCHOBe: KOCBEHHOE HCIIAPHTEJbHOE OXJaXKie-
HHe, ABYXCTyNeHuUaTOe HCIApHTEJbHOE OXJaxkaeHHe H T. 1. CHCTeMH
KOH/HIIHOHHPOBAHHA BO3/1YyXa, B KOTOPHIX HCIOJLBYETCS B TOM HAHM
MHOM BHJEe H303HTAJBIHAHOE OXJaXKAeHHe, MOKHO MPHMEHATh B TexX
CAyuasix, KOTJa SHTAJDLIHS H BJArocolep:KaHHe BHYTPEHHETO BO3[AyXa
LOINYCKAIOTCA BHIE 3HTAJBIHH H BJATOCOAEPKAHHS HADYKHOIG® BO3-
ayxa. OcylaTe BO3ZYX MOXKHO ¥ 0e3 NMpHMeHeHHSI HCTOYHHKOB X0J10-
3 TyTEM HCIOJIb30BAHHA KHAKHX M TBEPABIX cOpOeHTOB.

B xonoaunit mepuop roja ob6paboTka Bo3ayxa OOBIYHO 3aKJjO4Ya-
ercs B 6ojiee TPOCTHIX PEKHMAX — €r0 HAUPEBE H YBJAXKHEHHH.

CHCTeMBl KOHAHIHOHHPOBAHHA MOTYT ObITh NPAMOTOUHBIMU (6e3
PELHpKYJIAUHA) HIH C peuHpKyasduHed (c IepBOH H BTOPOH DEUHPKY-
JALIHIMH) .

Peuupkyasiiis npAMeHAeTcsl B Tex caAydasix, Korga TpebyeMoe Ko-
JIUECTBO MPHTOYHOTO BO3JYXa NPeBBIIIAET MHHHMAJBLHO HEOOXOHHMOE.

B »Tux ycJoBHAX B TEMJbIH NMEPHOA rofa HCNOJb30BAHHE PEIHDPKY-
JAsUHH  (BMECTO yBeJHYeHHs] KOJHYecTBA HAPY:KHOro BO3JyXa) CiIo-
coOCTBYeT CHHMKEHHIO pacxofia xo/0ja (B psAje clyuaeB 4 Temaa). B
XOJIOAHKH TepHOL PELHPKYJALHH B AHAJOTHYHBIX YCJOBHAX TO3BO-
JsieT CHH3HTh TellaonotpebJeHue,

OpaHako caejgyer UMeThb B BHAY W HEOOXOAMMO CIELLHATBHO OTOBO-
pHTB, UTO caMa Tlo cefe penHpPKYJALHST OJHOTO H TOTO K€ BHyTpeHHefo
BO3[yXa IOMELIeHHsA C OAMHAKOBLIMH TapaMeTpaMH, KOrjia BHYTPeH-
HHH BO3JyX 3aGHPAIOT H3 NMOMEIEHHd M TaK HJaU HHAue ([OAMEUIHBA-
HHEM K HApy:KHOMY BO3JyXy, C NOCJEAYIOLIHM HarpeBaHHEM HJH OX-
JaxkJeHHeM CMeCH H T. [.) BO3BPAIIAIOT B HEro xe, He MOXeT HH-
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Korja AaThb KakKyio Obl TO HuM OBLIO KOHOMHUIO TelJa ¥ xoJojpa. boJgee
TOro, nepeMelienHe OQHOrO H TOTO Ke BO3ayxa 6GyneT Bcerjga CBA3aHO
C JOTIOJHHTENbHBIMH 3aTPATAMH 3JIEKTPOSHEPTHH HA €ro TepeMelleHHe.
ITostoMy Heo6XoauMO 0C060 YUHTBIBATH YCJOBHSI BO3MOMKHOCTH TpH-
MeHEeHHs DeLHPKYJAAlLHNH, K KOTOPbIM OTHOCATCY CJelyloIHe:

I. OrcyrcrBue BpeaHBIX (6aKTepHOJOTHYECKOE 3arpsA3HeHHe, TOK-
CHYeCKKe, axXyyHe # JpP.) HJH N0XKapPOB3PBIBOONACHBIX BeIeCTB.

2. DHranbnug yjajgeMoro Bo3ayxa (B Temaeli mepHon ronaa)
noaxHA OBITh HHKE HTAJABIIHM HAPYXXHoro. B cBA3u ¢ atuMm B cucte-
Max KOHAHIHOHHPOBaHHf, 6a3upYIOIIHXCA HaA HCHOJB30BAHHH H30-
HTANBIHAHOIO OXJAXKJAEHHs, PEUHPKyAdUHI0 He TNpuMeHAOT. B xo-
JOJNHBIA TepHO Trofla SHTAJBIHA YAAJSIEMOTO BO3AYXa MOJKHA OHTH
BbIllle SHTAJIBIIHH HAPYIKHOTO, YyTo 0OBIYHO H HabJamogaercs.

3. CoOTBeTCTBHe apXHTEKTYPHO-NJIAHHPOBOYHBIM H TEXHHKO-IKOHO-
MHYeCKUM TpeOOBaHUAM.

Haubonee cyuiecTBeHHBIM ABJSeTCS TepBOe yCJAOBHE, YYHTBIBAIO-
lllee CAHUTADHO-THIHEHHYeCKHe M TPOTHBONOMKAapHBle TpeboBaHus.
Bropoe ycnoBue siBseTcs oueHKOH 1es1ecoo0PasHOCTH HCIOJb30BAHUA
pPelHPKyAAHOHHOTO BO37yXa C TOUKHM 3DEHHS COKpalleHus mnorpebJe-
HUA Telsa B XoJdojaa Ha o6paboTKy mpHTOwuHoro Bosayxa. llpu pac-
CMOTPEHHH TpeThero yCJOBHA CjelyeT yYHThIBATL TaKHe (aKTophi,
KaK ynajeHHOCTh o0CayXKHBAEMOro IOMELIEHHA OT  BO3JAYXOIpPHIro-
TOBHTEJbHOTO LEeHTPa, 3aTPaThl HA YCTPOHCTBO M 3KCIAyaTalHIO CH-
CTeMbl DEUHPKYJAAlHH, JOCTHraeMblii 3QQeKT cOKpalleHHs TelJ0Xo0-
JononoTpebaeHHd, 3aTPAThl HAa OYHCTKY HAPYKHOIO BO31YXa OT MBILIH
a ap.

Bcenenctsue aTHX NPHYMH B HacTodllee BpeMsl B COBDEMEHHHIX 371a-
HHAX ¢ GOJBIIOH TeXHOJOTHYECKOH HACHILEHHOCThIO 00beMa, BBICOKM-
MH TpeGoBAHHAME K HHTephbepy TOMeLleHHH H BO3MOKHOCTBIO MpHMe-
HeHHS COBpeMeHHBIX aHeMOCTATOB OT PelHPKYJALHH CTPEMATCS OTKa-
3BIBATHLCA.

[Ipu BHIGOpe cmoco6a ob6paboTkd BO3jayxa o0sizaTe/bHBIM SBJfA-
eTcsl NpHUMeHeHHe YTUJAH3AlHH HH3KONOTEHUHAJIbHBIX HCTOYHHKOB BTO-
pPUYHOrO TemJa. 3TO yallie BCero MOXeT OLlTh HCNOJbh30BAHHE TellJa
yranasieMoro H3 noMenieHH# BO3jyXa, peKynepanusi TPAHCMHCCHOHHBIX
NoTepb Telsja 4depe3 orpaxJeHHd (OKHA C TPOHHBIM OCTEKJEHHEM C
BEHTHJHDYEMBIM MEXKCTEKOJbHBIM TPOCTPAHCTBOM, TOPHCTHIE BCTAB-
KH, TelJblll 4yepaaK), YTHIH3ALHA TelJa OCBeTHTehHOH annapatyphl
o JpYrHX BTOpHYHBIX HepropecypcoB (B3P). Haubonee nenecoobpas-
HO HH3KONOTEHIHAJbHOE TEIJIO HCIOJb30BATh HA NepBoil crajuu obpa-
0OTKH HApYXKHOro BO31yxa, Koraa (HampuMep, 3HMOIl) OH HMeeT HH3-
KYI0 TeMnepartypy u 3QQeKTHBHO BOCIPHHHMAET TEMNJO OT HU3KOTeMIle-
PaTypHBIX HCTOYHHKOB B COOTBETCTBYIOIIHX TelJOMaCCOOOMEHHBLIX all-
napaTax-yTHAH3aTOpaX. YTHIH3UPOBATHCS MOXET kaK $BHOE, TaK H
HOJIHOE TeIlJIO BO3AyXa.

CieayeT HMeTb B BHIY, YTO NPHBeJEHHBle HIXKe TOCTDOEHHS H
pacueTsl NMPOLECCOB kOHJAMUHOHHPOBAHHUA BO3/AyXa CHeJaHbl A HAN-
foJsiee HeBBITOAHBIX (MO 3aTparaM X0J04a H Telad) pDacyeTHHX JeT-
HHX H 3UMHHUX ycaoBufl. PakTHYeCKH e YCTAHOBKH KOHJIHIHOHHDO-
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BaHus BO3Ayxa paboTaioT HENPEPHIBHO H YacTO KPYIVIBIH FOA B yCaO-
BHSIX H3MEHEHHUs HArpy30K (M36GBITKOB TellJla M BJarH), napaMeTPoB Ha-
PYXHOrO ¥ BHYTPEHHEr0 BO3AYyXa, MPOH3BOAHTENLHOCTH CHCTEMBI H €€
MolHocTH. AHanus romoBoro pexuma paborsl CKB rmnpuseneH B
ra. XI).

B Hacrosuieii rinaBe paccMaTpUBAIOTCH NPOLECCH KOHAHLHOHUPO-
BaHHsl BO3JAYyXa B LEHTPaAbHBIX OJHO30HAJLHHIX CHCTEMAX, KOTOPHIE,
NPUMEHSIOTCS AJs1 O0CJAYyXKHBAHHSI OJHOTO HJAH HECKONbKHX OTAEJ]hb-
HBIX NOMeLIeHHH ¢ OJH3KHMH IO XapaKTepy TeMIlepaTypHO-BJa K-
HOCTHBIMH DEXKHMAaMH H UHKJIHYHOCTbIO DPaGOTHL

§ 36. KoHaHUHOHHPOBaHHe BO3/yXa Ha OCHOBE NpPHMEHEHHS
agnabarnoro (H303HTANBNHEHOrO) oXaaxkaeHus'

Haubonee mupoko Aasi TemjaoBiaa:KHOCTHOH o6paboTKH BO3ZyXa
HCIOJb3YIOTCSI OPOCHTEJbHBEIE KaMephl. B 3Tux Kamepax oOH4HO HC-
napsiercst CpaBHUTEbHO HebGoablioe KoauuectBo Boant (Ko 3%), a ee
BOCHOJIHEHHE He NPHBOAHT K 3aMETHOMY H3MEHEHHIO TeMIlepaTyph Bo-
Jibl B opocuTeNpHON Kamepe. HekoTopoe H3MeHeHHe TeMIepaTyphl BOAL
NPOHCXOAHUT BCJEACTBHE MOCTYIJIEHHsS Telna OT HHPKYJSIHOHHOIQ Ha-
coca, a TakxKe yepe3 CTeHKH TpyOoNpoBOAOB, TOABOAALIHX BOAY K
(hopCyHKaM H OTBOAALIMX ee u3 NOAJA0HA OpOCHTEeNbHOH Kamepnl. He-
CMOTpsi Ha 3To, TeMInepaTtypy pa36pei3THBaeMoli BOALI C AOCTaTOYHOH
JJIsl IPaKTHUECKUX pPacyeTOB TOYHOCThI HPHHHMAlOT PaBHOH TeMmepa-
Type MOKporo tTepMomerpa. Ilpu ucnonp3oBaHuu 3t1oro crnocoba obpa-
GOTKH BO3/1yX, BLIXOASIKHA H3 OPOCHTENbHOH KaMepbl, 06bIUHO He Ha-
rpeBaioT B BO3/lyXOHarpeBaTeJse BTOPOro NoJOrpesa.

Ha puc. IV.] noxasana npuHuunuaJbHasi cXeMa CHCTeMBI KOHIH-
HHOHHPOBAHHA BO3AYyXa Ha OCHOBE HCHOJIL3OBAHHS APAMO2O UBOIHTANL-
nuiinoeo oxaaxcdenus C TPUMEHEHHEM peryjHpyeMoro upomgecca B
OpOCHTEJbHOH KaMepe. 3ajgaHHast BJAaXKHOCTb BO3AyXa Ha BhIXoAe U3
KaMepsl AOCTHraeTcsi W3MEHeHHWeM KOoJiM4ecTBa BOJABI, NOAaBaeMO# B
OpOCHTENbHOE HPOCTPAHCTBO, H NpHMeHeHHeM (OpPCYHOK, obecmeunBa-
IOIHX HeoGXoAMMoe pacChbljeHHe BOJAbl B IIHPOKOM JHaNa30He H3Me-
HeHHsl AaBJieHus nepeil HuUMU. B remnnili mepuoarona paboTaer TOJb-
KO opocuTennpHas Kamepa OK, a BospyxoHarpesaTenu nepsoit BIII u
BTopoil BIIIl cTyneHe# He (DYHKUHOHHPYIOT M He BJIHSIOT Ha H3MeEHe-
HHe CoCTOosIHHA 06pabaThiBaeMOro Bo3ayxa. :

PaccMoTpuM mocTpoenue npouecca KOHAMUHOHHpOBaHHA Ha | — d-
auarpamme (puc. 1V.2). B KauecTBe HCXOAHBIX AAHHbLIX NMPHHHMAIOT:
pacueTHble mapaMeTphl HADYIKHOTO /g, [y H BHYTPEHHETO {5, Pp BO3AYyXa;
H3GBITKH TNOJHOTO Tenna XQp u Bjaard X W, nosyueHHBle NPH COCTAaB-
JIEHHH TEIJIOBJIAXKHOCTHOrO 6ajlaHCa MOMELeHHs; TeMIepaTypy yaaJsi-
eMoro Bo3jayxa ly.

IIpu noctpoennu npouecca tpebyeTcsi OonpeneJHTh HapaMeTpH Xa-
paKTepHBIX TOYEK H3MEeHEHHs COCTOSIHHSI BO3/yXa, YCTAHOBHTb BO3MOXK-
HOCTh NPHMEHEHHs paccMaTPHBAaeMOro cnoco6a KOHIHIHOHHDOBAaHHS

t Ml30snTaJbnHAHKIN POLECC H3MEHEHHS COCTOSIHHS BO3AYyXa paccMoOTpeH B IV II.
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Prc, IV.1. Cxema CKB ¢ npuMeHEHHeM mps- Puc, IV.2. | —d-guarpaMMa ¢  DeXHMOM
MOr0 H309HTAJBLNHAHOrO OXJaXAeHHs npsAMoOro H303HTaJbRHAHOrO OXJaXKReHAS

BO3AYXA

BO3AyXa AJA AAHHOTO Cjyudas, ONPELEJHTb BO3AYX00OGMEH B MOMeEIe-
HHH H KOJIHUECTBO BOJBI, HCHAPSIOIIEHACS B OPOCHTEJbLHOA  KaMepe.
Ilpu ucnosb3oBaHuu rpadoaHajuTHYECKOTO METOAA IOCTPOEHHS Hpo-
IIECCOB COCTOSIHUSL BO3AyXa Ha [ — d-guarpaMMe B HeoGXOLHMbBIE pacye-
Thl NIPOH3BOJAAT OJfHOBPeMeHHO. IlocTpoeHune mpomecca HAYHHAIOT C
HaHeceuuss Ha [ — d-guarpamMmy Touek H u B, COOTBETCTBYWOILIUX CO-
CTOSIHUSIM HapYXKHOrO M BHyTpeHHero Bo3ayxa (puc. IV.2). Uepes
touky H npooast auuui [g=const. [IpuTounbll BO3AyX H3 KOHAH-
unuonepa (puc. IV.1) ¢ NoMOIIbI0 BEHTHJASTOPA IO CHCTEME BO3JYXOBO-
J0B HallpaBJieTcs B o6Cay:xkuBaeMoe nomellenue. Ilo myTa go npurou-
HOro OTBEPCTHsl TeMIlepaTypa BO3/AyXa NOBHIIAeTCst B pe3y/bTaTe IO-
JOrpeBa ero B BEHTHJsTODE, a TaKiKe B BO3AYXOBOgax (BCJEACTBHE
TPEHHH M TENJONOCTYIJIEHHH Yepe3 HX CTEHKH). DTO HOBLIIIEHHE TEM-
HepaTyps MOXKHO OPHEHTHPOBOUHO OLEHHTbL C MOMOIULIO (DOPMYJIbI

At=0,001 AP, (IV.1)

rie AP —norepu MOJHOTrO JaBjeHHss Mo MNyTH NepeMelleHHsi NPHTOYHOrO TOTOKA
Bosxyxa, Ila.

O6wviuHo Af npunuMaioT paBHbiM 1°C.

B pesyawnTaTte uzosnTanbnuiinoro mnpomecca ob6pabaThiBaeMbil B Ka-
Mepe opoulenusi Bo3gyx (cM. puc. IV.2) ponker HoJyddTh COCTOSI-
Hue, Xxapaktepusyemoe Toukoit Op. [Ipu 3TOoM caeayer umers B BHIY,
YTO COOTBETCTBYIOLIAsi 3TOH TOUKe TeMmepaTypa fcp A0J2KHA OLITL HH-
K€ TeMuepaTypnl NPHUTOYHOTO BO3AyXa Ha BeauuuHy Al as ompeje-
JeHus DoJoXeHus Touku Op Ha nuHuE [ =const Npou3BOAAT BCIOMOTra-
TeJbHOe moctpoenue. CHauaJia OT TOYKH B BHU3 10 JuHHH dy=const B
MacuitaGe TeMIepaTyp OTKJajibiBalOT 0Tpe30oK BB/, cooTBeTCTBYIOIHE
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1—1,5°. Uepes nosyueHHYIO TOUKY B’ mpoBOAfAT Jjiyu mpouecca H3Me-
HCHHUSl COCTOSIHHMS BO34yXa B IOMEMICHHH Enom IO [EPECEUCHHUR C JH-
uueit ln=const B Touke Op. 3aTem uepe3 Touky Op NPOBOAAT JIHHHIO
dop=const, Ha KoTopo#i BBepx oT Touku O, OTKJAALIBAIOT OTPE3OK,
cooTBeTcTBYIOIMH 1—1,5% (Tako# ke, Kak W oTpe3ok BB’), moaydag
npu 3TOM TOouky /I, KOTOpaf XapaKTepH3yeT COCTOSHHE MPHTOUHOIO
BO3/1YXa.

Cocrosinye BO3AyXa IPH HOCTYILICHHH €ro B MOMELIeHHe H3MeHser-
cl OT mapaMeTpoB TOUKH /] B COOTBETCTBHM C BEJHMUHHOH YraoBOro
Kos((HuMeHTa JHHHH NpPOIECCa &mom, ONpPEACJfeMOdl 1O QopMyJe
(11.32). Touxy B, cOOTBETCTBYIOUIYIO COCTOSIEHIO BO3AYyXa B paGouei
30He NOMEUICHHS, HAXOAAT HA NEPECEUCHHH JIUHHH Emom C H30TEPMOH
ty. Touka ¥, xapaktepusyiolias COCTOSIHHE yAa/seMOro BO3AyXa, Ha-
XO/IATCSH HA NepeceueHHMH JHHHUH €xom C M30TEPMOH fy.

Takum oGpasom, npamas I/BY npejactasjseT co60i JHHHIO Ipopec-
€a H3MEHEHHA COCTOSIHHA BO3JyXa B moMeleHuu. Ha 3ToM moctpoenne
Hponecca KOHAHLHOHMPOBAHHUS BO3JyXa 3aKOHUEHO.

Caenyer HMeTb B BHAY, YTO NOCTPOEGHHE, CBSI3aHHOE C OIpeHee-
HHev moJioxenus Touek Op u [I, HOCHT B H3BECTHOH Mepe IpuGJIHKEH-
unlit xapakrtep. ITockoabKy usotepMmbl Ha [ — d-guarpaMme He mapadi-
JedbHbl, oTpesku BB’ u Opll, noayuenuble B Maciitabe, UMEOT pas-
JHYHYIO AAHHY, a auanu B’Op v /1B npu 3ToM 0Ka3bBalOTCS Hemapad-
JejbHBIMH. O/JHAKO 5Ta HellapaJlfie/bHOCThL IPH CPABHHUTEJbLHO HEBOJb-
[IOM H3MEHEHHHM MapaMerpoB BO3AYyXa HeBeJHKa H €10 MpeHe6peraior.

Pacxox mpHTOYHOro BO3ayXa ONPEeAe/sIOT H3 YCJOBHH yaajeHHs H3-
ObITKOB TeIJIa U BJATCH:

Gy =3 Qu/{{y—1In); : (Iv.2)
Gn=3 W-103/(dy — dp). (1V.3)

Pacxoa Boawl A/ BO3MELICHHS HCIapHBIIeiicss B OPOCHTENmHON Ka-

Mepe COCTaBHT:

Wien = Gy (dy , —du) 107°. (1V.4)

[Tocne pacueta HeoGXOAHMO MPOBEPATb COOTBETCTBHE MOJYYEHHO-
ro 3gaudegus Gy tpeGyeMOMY MHHHMAaJbHOMY pacxXoiy HPHTOUHOTO
Bo3ayXa Gy yun=pLymus, YCTaHABJIHBAeMOMY Ha OCHOBaHMM TpeboBa-
HU#l, TpuBEeAeHHBIX B § 0, T. €. Gu=>Gnmus. EcaH OKa3biBaertcs, 4TO
Gu<Guyun, cAeayeT NpUHATb Gn= Gnmus H TPOU3BECTH KOPPEKTHPOB-
Ky B IOCTPOCHHH Hpopecca.

[Toraras mocTOSIHHBIMM 3HAUEHHS [y H fy, Bbmucnﬂ}m Iy npu Gp=
'—GH MHH

y1:1n+EQn/Gn MHH ¢ (IV.5)

Touka ¥;, COOTBeTCTBYIOL[AS MOJYUEHHOMY 3HAuCHHIO ly;, Haxo-
AHTCSl Ha NepecedyeHuu JuHu# fy u Iy; (cM. puc. IV, 2). Uepes Touky
Y| NPOBOAAT JIHHHIO gnom, Ha MEPECEUYCHHH KOTOPOH C H30TEpMO# I3
noayualT Touky Bj, a Ha nepeceueHuu ¢ JjuuHeH Iy — touky [).
Touky Op, HaxXogAT HA mepeceuyeHHH JHHHH dn; ¢ JuHHel [q Pacxon
Hcnapsiollelics BOAH HaxoAaT no ¢opmyae (IV.4).

OCHOBHBEIM [IOCTOHHCTBOM DPacCMOTPEHHOH CHCTEMbl SIBJISIETCS ee
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Puc 1V 3 Cxema CKB c npuMeHeHHeM nps Puc IV4 [—d-puarpamma c pexuMOM Npsi-
MOro H303HTANLUHHHOrO OXNaxJeHHs C Oai MOro H303HFRJIBUHAHOTO OxJaxjaeHus c Oafi-
nacHpoBaHHEM nacupoBaHHeM

POCTOTA H OTCYTCTBHE HEOOXOAHMOCTH B HCTOYHHKAX TellJla H MCKYC-
c1BeHHoro xoj04a K uucay HeZOCTATKOB OTHOCHTCSt 3aBHCHMOCTh
ee paboThl U 3(p(GEKTHBHOCTH OT NapaMeTpoB BHewHe# cpeanl Kpowme
pPAaccMOTPEHHOTO BHIIIE crnocofa HCNO/Ib30BAHHSI NPAMOTO H303HTajb-
OUAHOrO OXJAaXAEHHst BO3JAyXa C NPHMeHEeHHEeM peryJHpyeMoro Inpo-
I€cca B KaMmepe OpOLIEHHS! HCIOJb3YeTCst CHCTeMa € YaCTHYHLIM Gaii-
nacupoBanueM oGpabateiBaeMoro Bosayxa (puc IV 3)  Xapakrtep-
HBIM /1 3TOH CHCTeMBl SBJSETCS TO, UTO HApPYXKHBIH BO3AyX B OIpe-
JeJIeHHOM KOJIHUecTBe NojBepraetcst o6paGoTKe B OPOCHTENbHOH Ka-
Mepe KOHJHMLHOHepa, B TO BPeMsi KaK Apyras ero gacTb IPOXOAUT NG
GantmacHoMmy kKaHaJsy Ge3 o6paboTKu, mocje 4Yero NPOHCXOAUT CMEIllH-
BaHHe

Cornacno 2to#f cxeMe, B OpOCHTeNbHOE NPOCTPAHCTBO [MOjaE€TCst
yacth o6lIero pacxoaa BO3ayXa, paBHast (op Kr/u ITa yacTb BO3AY-
Xa ¢ coctosHueM H nocrynaeT B OpPOCHTEeJbHYIO KaMepy, Ha BBIXOAE
H3 KOTOpOi#l npuoGpetaeT CoOCTOsIHHE, XapakTtepuayeMoe Toukoir O*
Hpyrast yacte Bo3ayxa B KojuuecTBe (g (6Galimacupyemblii BO3ayX)
C COCTOSIHMEM, COOTBETCTBYIOUIMM TOUKe [, NPOXOAHT, MHHYS ODOCH~
TeJbHYIO ~ KaMepy, 1o  oGBOJHOMY BO3AYyXOBOAY, Ha3blBaeMo-
My OafimacoM, u BCTymaeT B CMeCh C BO3AYXOM, IpoueamuM obpa-
G6OTKY B opocuTesbHOH Kamepe B pesyasraTe ofmiasi Macca BO3AyXa
nproGperaer coCTosiHHe, XapakTepusyeMoe Toukofi cmecu € C  3TuM
CocTosinMeM Macca Bo3ayxa Gy HanpapJjsieTcs B KOHAHUHOHHPYeMO2
noMelieHne B BeHTHJATOPe W BO3AYXOBOAE INPOHUCXOAHT TIOAOFPEB

* 3HayeHHe OTHOCHTENbHOH BJaXKHOCTH BO3nyXa npuuato q,=90% B cBA3K ¢
yueToM peaJbHO} 3¢dekTHBHOCTH mpoleccoB 0o6paGOTKH BO3fyXa B OPOCHTENbHBIX
kamepax
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BO3AyXa [0 COCTOsiHHMsi NpHTOKa (Touka IT), ¢ KOTOPHIM OH H IOCTY-
naeT B HOMelleHHe. B moMelleHHH OPOHCXOAHMT H3MeHeHHe Mapame
TPOB BO3[AyXa OT COCTOsiHHSI NpHTOKa (ToukKa [I) mo cocTosiHHst pa
Gogell 30HLl (Touka B), a 3aTeM O COCTOSIHHSI YyHAaJsieMOTo BO3AyXa
(Touka ¥)

IToctpoenue npouecca o6pabOTKH BO3JyXa H H3MEHEHHS ero Co-
ClosiHMst npencraBineno Ha pHC V.4, McxoaubiMp JaHHBIMH — siBJISE-
IOTCst 3aJaHHble pacueTHble MapaMeTPhl HapYXHOrO H BHYTPEHHErO
BO3AyXa, 3HAUYEHHsT TeIlJlo- H BJAAarOH30BLITKOB H COOTBETCTBEHHO YIVIO-
BOro Ko3abhpuuHedTa Jyya npomecca H3MeHEHHs COCTOsIHHS BO3AyXa
B TNOMelleHHH

Hcnonwsys ucxoznble HaHHBIE IJsi PACCMOTPEHHOrO paHee npo-
yecca, NMPOM3BOAAT HOCTpOeHwe mnpouecca ua [ — d-pguarpamme (pHC.
IN 4) TlocTpoesne HauHHAIOT ¢ HaHeceHHsA ToueK H u B. 3arem Ha-
XOAAT MOJOXEHHE BCHOMOTaTeNbHOH ToukKd B/, uepes KoTopyio npo-
BOASAT JHHHIO, NapaJjJ/elbHYI0 NPOLECCYy H3MEHEHHsI COCTOSIHHSI BO3-
AyXa B IOMEIeHHH &pom (BCIOMOTraTeJbHAs JIHHHS), DO TepeceueHHs
¢ gunuell Iy=const. Ilepeceuenne 3THX JHHHH ONpEAENsi€T COCTOSIHHE
Toukn C (TpeGyeMoe COCTOsIHHE BO3AyXa Ha BHIXOAE H3 OPOCHTEJb-
noll kamepsi) Touka O, xapakTepHayiolllast COCTOSIHHE BO3AyXa, Hpo-
LI€AIIEr0 TeMJIOBJaXKHOCTHYI0 00paboTKy B KaMmepe OpPOLIeHHS, HaXo-
IUTCS Ha TepeceyeHHH JUHHA [ B @o=90%. [lasee, anasoruudo no-
CTPOEHHIO DacCMOTPEHHOrO BHILIE npoiecca, HaXOAAT MOJIOXKEHHE TO-
uek 11, B u V.

Pacxon nputounoro Bo3ayxa HaxoadTt no ¢opmyaam  (IV2) n
(IV 3) .

Pacxoa Bosayxa, npoxogsiiero uepes Gaiinac Gs H OPOCHTEJbHYIO
Kamepy Gop, onpefensioT NyTeM COCTaBJEHHsi YpaBHEHHsT MaTepHaJb-
Horo GanaHca, HampuMep, 0O BJaare:

Go dy + Gop do = Gy de, (IV 6)
UMest B BHAY
Gy = G + Gop- (v 7)
Hs ypasuenuit (IV6) u (IV7) noayuaem:
Gg = Gy (do—dc)/(do —du). (1v 8)

Pacxon Bnarm, ucnapsitoliefics B OpOCHTEJNbHOH Kamepe, HaXOIST
no dopmyse (IV4).

PaccmoTpumM npuMep npaKTHYECKOro MOCTPOEHHst Mpoiecca npsi-
MOTO H303HTAJbNHHHOTO OXJaXJEHHs BO3AyXa.

Mpumep 1V.1, Onpenennte pacxoj NPHTOYHOTO BO3AYXA H MPOH3BECTH PacueT KOH-
AMIMOHHPOBAHHA BO3AYXa (M303HTAJLNNHAHOE yBJaXKHeHHe) B TeMJbl NepHOX Toja
JJisl TIOMELIEeHHs, B KOTOPOM NPOHCXOAAT  BhZeJeHMs Temsa ¥ Bjarg 2Qu=
=216 700 xdx/u n ZW=30,96 xr/u VrioBoi Koa¢(1?7nuueﬂr, XapakTepu3yomui

216700

30,96
Ayxa BHyTpHW nomellehus Ip=28°C, @s=055%, ds==13,2 r/kr, ;=62 kJx/kr
Temneparypa yaamsiemoro Bosayxa fy=230°C, PacueTsnle mapameTpsl Hapy’KHOTO
BO3AyXa fy=34°C, Ppn=25%, du=28,2 r/kr, Ix =533 kI K/kr

Pewenue Yepes touky H cOOTBETCTBYOUIYIO COCTOSHWIO HADYMKHOTO BO3AYyXa,
apoBofiMM JuHHIO fzp=const (puc IV 2) 3arem uepe3 Touky B, COOTBETCTBYIOILIYIO

H3MEeHeHHe COCTOSIHHS BO3AYXa B NOMEIIEHHH Epoy = =7000 IlapameTpsl BO3-
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COCTOfIHHIO BHYTPEHHEro BO3JyXa, MPOBOJHM JHHHIO dp==const, Ha KOTOPOH OTK/a-
AmBaeM BHH3 OT TO4KH B orpesok BB, cooTseTcrBywomuHi B MacuitTae Temllepatyp
1°. Uepes TOuky B’ mpoBoaHM Jyu Npollecca H3MeHeHHs COCTOSIHHs BO3AyXa B IO
Meleuuy [0 nepecedends ¢ JunHeldl /x=consl B Touke Op ¢ napamerpaMu fop==
=2923,2°C; I, p==55,3 xAXK/kr; o p==70%; do p==12,6 r/kr cyx BoO3x

Uepes Toyky Op NPOBORHM JIHHHIO do p==cOnst H OTKJajbiBaeM Ha HeH OTPe30K,
COOTBETCTBYIOIIMI 1°, ¥ mosiydaeM Touky {/, MMeOUIYIO c/lelyiollHe NapameTpsl: fn==
==24,2% [x=>56 kJIX/kr; @u="065%; dn==12,61 r/xr. Janee uepes Touxy /I mpo-
BOAUM JIMHHIO gnom=7000 10 nepeceueHus c H3oTepMaMy fp ¥ ly, ONpeaesis MOJNOKe-
Hue Touek B (coBmasmaer ¢ 3agamHoif B ycaoBuu) u ¥: ty=30°C; /y=165 kJIxk/Kr;
dy=13,9 r/kr. Jlunus [IBY cooTBeTCTByeT mpoLecCy H3MEHEHHs COCTOSHHMSA BO3AyXa

B MOMeEIeHHH.
Pacxo/i BeHTHJAIMOHHOTO BO3AYXa B COOTBETCTBHH ¢ dopmyJaamu (IV.2) u (IV 3)

COCTaBHT:
G = 216 720/ (65 — 56) = 30,96-10?/(13,9 — 12,61) = 24000 xr/d.

Pacxoj nnas BO3MellleHHsl HCnapuBiliefics BJary B OPOCHTENbHOH KaMmepe no ¢op-
myae (IV.4) Gyner:

Waen = 24000 (12,61 —8,2) 10~ = 105,8 xr/u.

Ilpy HCno/ib30BAHUM CXeMHB, npuseaeHHOM wa puC IV 3, n ykasaHHHIX BHIIe HC-
XOIHKX JaHHBIX nocTpoenue Ha [ — d-puarpamme (Ha puc, IV 4) naunnaem ¢ Hanece-
His Touek B u H. Yepes Touky H npoBoauM auHHIO Iax=const /0 nepeceyeHHd ¢ KpH-
BOM (o=90% B Touke O, napaMeTphl KOTOpOH COOTBETCTBYIOT COCTOHHIO BO3JyXa
nocJje OpOCHTeNbHOH KaMeph: f,=20°C; @o=90%; [y=>55,3 xJIx/kr; dy=13,9 r/kr
CyX BO3J

Jlanee HaxoaMM MOJOXKeHHe TOYKM B M, NpoBOAS yepe3 Hee JIMHHIO Enom = CONst
Ao mepeceyeHHs C AuHueH [x=-const, onpesensieM noJyoxenue Toukn C (COOTBETCTBYET
Touyke Op npepbayilero noctpoerns). Ha aubnu de=const ompegensem Ttouxy /1,
4yepe3 KOTOPYI0 NPOBOJHM JHHHIO €nom H HAXOAHM TOUKH B U ¥,

Pacxon napyxHoro Bo3nyXa, NpoXoasllero uepesd Gaiinac, HaXoAuM no GopMyJe
(1v.8)-

G = 24000 (13,9—12,6)/(13,9 — 8,2) == 5432 xr/u.

Pacxon Bosjyxa, NpOXOASIIero wepe3 OPOCHTeNbHOE NPOCTPAHCTBO, MO (Gopmyne
(IV.7) 6yner:
Gop = Gn — Gg = 24 000 — 5432 = 18568 kr/u.
Pacxog Baarh, HcnapsoweHcs B OPOCUTE/IBHOH KaMepe, COCTaBHT:
Wen = 18568 (13,9 —8,2) 10~3 = 105,8 xr/x.

OCHOBHBIM HeLOCTATKOM pacCMOTPEHHBIX cxeM 006paboTKH BO3AyXa
Ha OCHOBE NPHMEHEHHUs! NPSIMOTO HCMNApPHTENBHOTO OXJAXKIEHUS SiBJISI-
€TCsi 3aBHCHMOCTb NapaMeTpoB IIPHTOYHOrO BO3AyXa OT BJAAXKHOCTH
HapyXkHOro BO3JyXa. JTO 06CTOSITE]bCTBO CYIECTBEHHO OrpaHUYHBa-
et o61acTh NPUMEHEHHsS] TAKOTO POfia CHCTEM [OMELIeHHSMu C GOJb-
IUMH M30BITKAMH SIBHOTO TeIJa, IIPOW3BOACTBEHHHIMH MOMEIEHHSIMH,
rae tpebyercss nojiiepaHue BHICOKOH BJIaXKHOCTH BHYTPEHHEro BO3-
Ayxa, palloHaMH C CYXHM H XapKuM KJIuMmaToM. B cBsisu ¢ srum pas-
paGoTaHbl M NPHMEHSIIOTCSI CHCTEMBI KOHIMIIMOHHPOBaHHS BO3ZAYyXa,
VCIOJIb3YIOLHe HPHHUMI KOCBEHHO20 HUCNAPUTEALHO20 OXAAMOeHUs,
mpocreflilast cxeMa KOTOPHIX MokasaHa Ha puc. IV.5. Cxema cocrout
u3 cucreMbl 06paGOTKH OCHOBHOTO NOTOKA BO3AyXa / M CHCTeMBI HC-
napuresbHoro oxnaxaenus {f. [Ans oxX/JaxKAeHHsT BOAB MOTYT HCIIOJb-
30BaTbCst OPOCHTEJIbHHIE KaMeDhl KOHIHI[HOHEDOB WJHM JpYrHe KOH-
TE8KTHbI€ annaparthi, GpH3rajibubie GaccefiHbl, rpagupuu u Jp. Boxa,
OXJI2¥A€HHAs HMCIAapeHHeM B IIOTOKE BO3AyXa, C TeMHepatypol fu
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Puc, IV.5, CxeMa KOCBEHHOTO UCNAPHTENAb-
HOro OXJaXJeHHs

 — Tenaoo6MENHNK BO3AYX0OXNANNTENAD, 2 — np
KOHTAKTHBH annapat
Puc, IV.6. | — d-grarpamMma KOCBEHHOro Hc-
NAPHTENLHOTO OXMaXKNeHHSA 7

t

Puc. 1V.7. Cxema ycTpoiticTBa cOBMelieHHOIo or g

annapatra KOCBEHHOr0 MCHAPDHTENLHOIO OX- X
NaXaeHHsS

I, 2—rpynnel XaHalos 3 — BoAopacnpene 2 tﬂ

JUTeAbHOE YCTPOHCTBO, 4 ~— NOAAOH -V

MocTynaeT B  NOBEPXHOCTHHIH j
TenJ00GMEHHHK - BO3AYX0O0XJa- 4
AHTeJb KOHAHIHOHEPA OCHOBHO- M
TO NMOTOKa BO3Ayxa, TA€ BO3AYX
H3MEHSIeT CBOE COCTOsIHHE OT :
3HaueHHit ty, Iy 10 3HaueHHil tn, g
In. Temnepatypa BoALI IIPH 3TOM -
HOBRIAeTCH 10 fyp. Harpes-
mwasic BOja MOCTyNaeT B KOH- b
TAaKTHBIA annapat, [ie OoXJaXAaeTcss INyTeM HCapeHHst J[O TeM-
mepatyphl tyi, H NHMKJ NOBTOpSETCA BHOBb. Bo3ayx, mpoxoasimiuil ue-
pe3 KOHTAKTHHH annapar, H3MEHSeT CBOe COCTOSIHHE OT IapaMeTpoB
tu, Iy no nmapaMetpoB f,r, {or. IIpuTOUHBl BO3ayX, aCCHMUJIHDYSt TeN-
JIO W BJIary, H3MEHsIeT CBOM NMapaMeTpsl A0 cocTosiHusi- B (puc. IV.6),
a sateM u g0 cocrosiuusi ¥. Ha puc. IV.6 i cpaBHeHHs NOKasaHo
fIOCTpOEHHE MpoHecca TelJOB/JAaXKHOCTHOH 06paboTKn BO3AyXa Ha OcC-
HOBE NPUMEHEHUS [PSMOrQ WCNAPUTEJBHOrO OXJAXAEHHS (MYHKTUp-
EBE JIHHHH). P

Eciun B moMellleHHH H3GHITKH TeNJja COCTaBAAOT XQn TO TNpH
KOCBCHHOM HCIapHTEJIbHOM OXJaxIEHHH Pacxof NPHTOYHOrO BO3AyXa
COCTaBHT

Gy = 2Qu/A Iy,
4 NpH NPSIMOM HCIOADHTENbHOM OXJaXKAEHHH
G, = ZQu /A I.
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[Mockonbky Alx>>Alz, 10 Gux<<Gnun.

ComnocrapjeHde INpoLeCCOB NOKashiBaeT, 4To IPH KOCBEHHOM HCIa-
PUTENbHOM OXJAaxJeHHH mpousBoguteabHocTe CKB oxashiBaercs
HHXe, YeM NpH NpsiMOM. KpoMe TOro, mpH KOCBEHHOM OXJaXJeHHH
BJArOCOAePXKaHHe NPHTOYHOrO BO3AyXa Oosee HH3KOe (dpx<dnu),
YTO MO3BOJISIET pPacHIHPHTh 06JacTh BO3MOXHOIO  HCIHOJ1b30BaHHst
DPHHIHIA HCNAPHTEJbHOIO OXJaXAeHHs BO3AyXa.

B orauude oT pasfdenbHOH cXeMbl KOCBEHHOTO HCNApHTENBHOrO
oxJaxiaenHust Bogayxa (cM. puc. IV.5), rie NpHMEHSIIOTCS CaMOCTOs-
TeJdbHble YCTpoiicTBa JAJasi 06pabOTKH OCHOBHOIO H BCIIOMOraTeJjbHOTO
NOTOKOB BO3AYyXa, pa3paboTaHbl allapaThl COBMEWLEHHOro THna (pHC.
1V.7). Takoli anmapaT BKJAwYaeT [ABe IPyINH 4epeAyOLUHXCS KaHa-
JOB, pasiesNeHHbIX creHKaMH. Uepes rpynmy KaHagoB [ TPOXOZUT
BCIIOMOraTe/IbHbIH NOTOK BO3Ayxa. [lo MOBEepXHOCTH CTEHOK 3THX Ka-
HaJIOB CTeKaeT Boja, llogaBaeMmast depe3 BOAOpaclpele/HTe]bHOE
ycrpolictBo. Hekoropoe KOJHYECTBO BOAB HCNAPSIeTCst, a OCTaJbHas
4acTb ee CTeKaeT B MOAJOH, OTKYAa HAcOCOM HalpaB/sieTCst BHOBH K
BOAOpaCIpeneNHTENbHOMY YCTpoHcTBY. [lpu HcIapeHHH Boabl INOHH-
JhaeTcsi TeMmmepaTypa BCIOMOraTeJpbHOrO IOTOKa Bosiayxa (npH
OJHOBDEMEHHOM YBEJHYEHHH €ro BJaroCofepxaHHsl), a TaKkKe OXJax-
Jaercsi cTeHKa KaHana. OCHOBHOH NOTOK  BO3AYyXd, OMBIBAKOLIUH
CTEHKy C ADYTO#l CTOPOHHI, OXJaXJaercsi NpH IOCTOSIHHOM BJAaroco-
JdepxaHuu. Ilpoueccel H3MeHEHHSI COCTOSIHHSI IIOTOKOB BO34yXa aHa-
JIOTHUHBI TOKa3aHHHIM Ha pHC. IV.6.

[Ipumensis OZHOCTYNEHYATYI0O CHCTEMY KOCBEHHOrO HCHApHTE/b-
HOTO OXJa)KAEHHsi, cxeMa KOTopod NokasaHa ua puc. 1V.5, Teoperu-
YeCKH MOXKHO OXJajHTh OCHOBHOH MNOTOK Bo3jAyXa A0 3HAUEHHS TeM-
[epaTypbl MOKPOTO T€PMOMeTpa HadajJbHOrO COCTOSIHHSt BO3AyXa iyi.
[IpakTuHueckn 3HaueHHe TeMnepaTtyphl BO3AyXa Iy Ha BBIXOJE M3 Te-
n1000MeHHHKa Bhllle. DTO CB3aHO C TE€M, uTO IPH OXJAXKACHHH OC-
HOBHOTO IIOTOKa BO3AyXa OTBOAHTCS TeIJo

Qocn = G ¢ (tn— tn), (1V.9)
rie Gg— pacxon BO3AyXa OCHOBHOTO NOTOKA, KI/4

OTBoaMMOE OT OCHOBHOrO IOTOKAa TEIJIO Hepefaercst yepe3 CTEHKH
KaHajla BCNOMOraTeJbHOMY MNOTOKY BO3[AyXa, paCXod KOTOpPOro CO-
craBasier Gpe. B pesynbrarte ero sHranbnHst MOBLIMIAGTCST H AOCTHIra-
eT 3HaueHHs

[o'r=[H+QOCH/GBC' (IV 10)

M3 Beipaxenust (IV.10) caeayer, uto Ior>>/y H COOTBETCTBEHHO
twor>>twi. KpoMe Toro, Heo6xo4HMO YuHTHIBATb CONPOTHBJEHHE Te-
njonepefade pasjeNHTENbHOH CTEHKH ME€XAY OCHOBHEIM H BCHOMOra-
TeNbHBIMH NIOTOKAMH H INIOIaAb NOBEPXHOCTH KOHTAKTa, 4TO BJHSIET
Ha CTEleHb COBeplIEHCTBA IpoIecca, BCJEACTBHE YETo In>>ly.

Hns nmosbillenHst rayGHHbl OXJaXAEHWsST OCHOBHOTO NOTOKA BO3-
Ayxa paspaboTaHBl MHOroCTyNeHuaThle cXeMsl 06paGOTKH OCHOBHOTO
NOTOKA, NPHMEHAS KOTOphle TEOPETHYECKH MOXKHO JOCTHYb TeMIepa-
TYpPbl TOYKH pocel. OfZHAKO 3TO CONpSIKEHO C CYIIECTBEHHBIM yCJOXK-
HEHHeM CHCTeMbl H TpebyeT OGOJbLIMX KaNuMTaJdbHBIX 3aTpaT. Pauuo-

5 3ak 502 — 129 —

Onexrponnag Subnuorexa http:/tgv khstu.ry/



|==
{ NN 5
H H
4
[ 5
R

/ sruvs

twk |

Puc. IV.8. Cxema CKB jByXcTyneHdaroro
MCNADUTENBLHOrO OXJaXKjeHHS

! — NOBEeDXHOCTHBEIH BO3AYXOOANAZHTENB, 2 —

opocuTenbHasi Kamepa, 3 — rpalupHsi, 4 —

Hacoc, § — Gafirrac ¢ BO3JAYLIHBIM KJadllaHoM,
6 — BEHTUJATOP

Puc. IV.9. | — d-puarpaMma ¢  pPeXHMOM
JBYXCTYNEHYaTOT0 MCMAPHTENBHOTO  OXJakK~
aeHust

HaJbHBIM [0 TEXHUKO-3KOHOMHYe-
CKHM [OKasaTejsiM [peacTaBH-
JIOCh CO3j1aHni€ KOMOGHHHDOBAH-
HBbIX CHCTEM o6pa6o$Kn OCHOBHO-
ro TMOTOKa BO3/yXa HA OCHOBE
IPUMEHEHHsS] KOCBEHHOrO M TIps-
MOTO HCIapUTEJbHOr0 OXJaxie-
Hus. [IpaHIANHaALHASA CXeMa of-
HO!l W3 HHX, U3BECTHOH NOJ Ha-
3BaHHEM CHUCTeMbt J8YXCTYnew-
d 4OQTOCO UCNAPUTENbHOZO OXA0C-

denus, moxaszaHa Ha pnc. IV.8.

YcraHoBKa ABYXCTYHNEHUATOTO HCNAPHTEALHOIO OXJaxKACHHS CO-
CTOMT W3 KOHAHLHOHEPA M IPaiHpHH. -B KOHJMIUOHEDE TIPOH3BOLUTCSHE
_KOCBEHHOE # MPSIMOE€ H309HTAJbIHAHOE OXJaXJAEHHe BO3fyxa ofciay-
“JHBaeMblX noMelleHui. B _TPajupHE NPOMCXOMUT HCMapHTEIbHOE OX-
JIaXKJCHHE BOXbI, nUTalIledl MOBEPXHOCTHBIA BO3LYXOOXJIaHTENb KOH-
‘Tinuonepa. C pefiblo yHHGHKauuH 0GOPY0BAHHS [JIst HCIAPHTENBHO-
ro OXJaxKACHHUS BOJBl BMECTO TPAfHPHH MOXKHO HCIOOJB30BaTh OpO-
CHTEeJIbHbIC KaMepbi THIOBHIX HEHTPaJbHbHIX KOHAMIHOHepoB. Hapyx-
Hhil BO3JLyX MOCTYNAeT B KOHAMIHMOHEP M HA IEpPBOH CTYNEHH OXJaX-
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' _t AN J Fvisie Vveno \ /»(:
JICHHSI — B NOBEPXHOCTHOM BO3JAYyXOOXJajHTenre oOXJaxkjaaercs INpH
HEH3MEeHHOM BJarocojep¥aHuH. Bropo#t ¢TyneHbi0 OXJaXKAeHHA
sIBJISIETCst OpoCHTENbHAst KaMepa, paGorawillasi B pexKuMe H303HTallb-
nuiigoro oxaaxaenus. OxJaxaeHHe BOABI, NHTAIOIIEH MOBEPXHOCTHLIH
BO3AYXOOXJagHTeNb, NPOH3BOAHTCS B rpaiupHe. Boja p 3TOM KOH-
TYpe HHPKYJHPYeT C NOMOIIBIO Hacoca. KaMepa OpOIIEHHS KOHAHIH-
oHepa ocHamaerTcss GalinacHbiM KaHajoM C BO3IAYIUHHIM  KJallaHOM
HJIH uHMeeT peryJupyeMeli mpouecc, yto obecmeyuBaer peryJnHpoBa-
HHE NapaMeTpOB BO3AyXa, HampaBJasieMoro B 00CHyKuBaeMmoe IoMe-
IIeHHE BEHTHASITOPOM.

[Ipu nocTtpoeHuu unpoiuecca [JBYXCTYNEHYATOrO HCHAPHTEJILHOTO
oXJaxJeHuss Ha [—d-guarpaMMe HCHOJbL3YIOT CIEAYIONIHE HCXOIAHble
JaHHBIe: TapaMeTphl HAPYXKHOTO Bo3jqyxa iy u Iy HapaMeTpH BHY-
TPEHHEr0 BO3AyXa fp H (s, TEMIEPATypy fy, TeNJIOMSOHTKH XQn H
Blarous6urku = W; sHauenue yryioBoro Koad¢uuHeHTa Jyda mpolec-
Ca H3MEHEHHst COCTOSIHHS BO3AyXa B HOMEIIEHHH &nom=—2Qa/ZW.Ilo-
CTPOEeHHE Tpouecca HAaUHHAIOT C HaHeceHHs Ha | — d-nmarpammy
(puc. 1V.9) touek H u B u HaxXoasiT 3HaueHHe TeMieparypH HapyX-
HOTO BO3[yXa IO MOKPOMY TE€pPMOMETPY fyn. KOHEURY0 TeMneparypy
Boan °C, oxJlaXAeHHOH B rpagupHe, HaxoAsT no dopmyne .

1 =ty o+ AB. (v.11)

3HaueHuss A6 npUHHEMAIOT B 3aBHCHMOCTH OT Pa3HOCTH TeMmillepa-
TYp OXJ1aKaaeMOH B rpagupHe Boanl (AB=2--6.

TemnmepaTtypa Bo3ayXa Ha BBIXOAE H3 HOBEPXHOCTHOIO TeIs006-
MEHHHKa (mepBasi CTYHEHb OXJaxX/eHust) oNpenesieTcss MO 3aBHCH-
MOCTH

Iy = 1) + A g, (IV.12)
rae Afs — mepenaj TeMmepaTyp, IPHHHMaeMblii paBHbIM Alp > 3°.

Touky K, XapaKTepH3YyIOWYI0 COCTOSIHHE BO34yXa Ha BHIXOAE U3
NOBEPXHOCTHOTO BO3AYyXOOXJAa[HTEJS, HAXOAAT Ha HepecedeHHH JIH-
Ui dg=const u fx=const. Janee npoBomsit nuuuio Ix=const wu
HaxoaaT Ha HeH nojoxenue Touku O. BenomoratensHmiM TocTpoe-
HHEeM onpenesstior nonoxende touek B’ u C. Touka [I, cooTBeTcTBY-
I01(as mapamMeTpaM NPHTOUHOrO BO3AyXa, HAXOAHTCS Ha MepeceueHuH
Juunun de=const u usorepmbl fn="f,+(0,5—1°). Ha aunum npouec-
Ca emom, IPOBEEHHON yepe3 T0Uky /1, naxoasat Touku B u ¥.

Pacxon mputounoro Bosayxa onpepeasior mo  gopuyae (IV.2)
Hau (IV.3); pacxoabl Bo3gyxa uepe3 OpPOCHTENbHYIO Kamepy W Oai-
nac —no c¢opmyaam (IV.6) — (IV.8).

Hast onpeneneHust coCTostHHSt BO3AyXa, YXOASAIEro H3 TPafHPHH,
BBIMOJIKSIIOT cJ€AYIolue pacueThl. TemnepaTypy BOAM, HOCTyNaloled
B TPAfHPHIO, ONPENCISIOT MO (GopMyJe

tfw: tfm + Ay, (Iv.13)
rie Af,=C3° — pasHoCTh TeMIepaTyp BOAH B BO31yX0OXJa fHTEIE

Temmepatypy no CyxoMy TePMOMETPY BO34yXd, YXOASIMIETO H3 rpa-
AHDHH, OPHEHTHPOBOUHO MOKHO HaiiTu mo dopmyae [2}
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Puc. IV.10. Cxema OGeckomnpeccopHOl cHCTeMBI KOHAHMMOHHpPOBaHud Bo3ayxa (BCKB)

7 by xty—0,9 (ty—1t5 ) BY?,
(IV.14)

<

< H rje Br —kos¢dunnent opolueHus B rpa-
H AupHe, npunuMaemuj 0,5—0,8 xr/kr
a @-0%  Duransnui BO3AyXa Ha BBEIXOIE
n ¢oe="F,,, U3 TPafHpHH  ONPEAEJSIOT N0
< YPABHEHUIO ] ]
3 ty o= In+cw (thy— o)) Br. (1V.15)

Touka O;, xapakrepuayiollas
< COCTOSIHME BO3AyXa Ha BHIXOJe M3
dy-const rPaA¥pHHU, HAXOAUTCS HA rHepecede-

HUM JUHUH for U Lor.
C 1eJabio AoCTUXKeHHs 6osee HU3-
KOo#  TeMmIepaTtypsl  NpPHTOYHOTO
BO3/lyXa W NOBHIIEHUS 3PHEeKTHB-
HOCTH CHMCTeM KOHAMUMOHHPOBAHMUS,
HCIIOJB3YIOIIMX B TEIUIHH [epHoa
HCnapuTeNbHOe OXJIAXeHne, OBIH
a paspaGoTaHbl pasyiuuHbie MOAMDYU-
Puc. IV.11. | — d-aMarpamma uM3MEHeHHfl CO- Kanuy cCxeM C UCIOJb30BaHUEM IIps-
Cronuus Bosiyxa » BCKB MOTO M KOCBEHHOTO OXJaKeHHs H
T. 1. OH0#H M3 TaKUX pa3paGoOTOK sBJSIETCS OJ8YXCTYnenvaras 6GecKkom-
npeccopras cucrema “KoHaunMoHMpoBaHus Bosayxa (BCKB), cxema
KOTopoli oKa3ana Ha puc. 1V.10.

CucTeMa COCTOMT 3 NPUTOYHOTO A H MCNAPUTENHHOTO B KOHIUIHO-

#epoB. ITpHTOUHEIF KOHAUIHOHED HCNOAB3YETCS AJs1 O6PaGOTKH OCHOB-
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HOro MOTOKa BO3JyXa, M0aBaeMOT0 B O6CJy:KMBaeMOe NOMemeHYe B
TelIBf NepHoA rofa. B 3TOM KOHAMUHOHEPE YCTAHOBJEHH HOCJeN0-
BaTeJNbHO ABe TPyNNnl Bo3Ayxooxuanutenedt (I u II). VcnapHTenpHbii
KOHIWIHOHep MpefHa3HaueH [JIs OXJIaXKAeHHs BOABI, MUT4Ome#d BO3ay-
X00XJafiuTe u B Temlnlil nepuoa. B xONoaHbIH NepHos 3TOT KOHAHLIHO-
Hep CJYXKMT JJI151 IPHTOTOBJIEHHsl BO3/lyXa, 1101aBaeMOro B 06CayXXuBae-
Moe noMemende. [lisi paGOTH B TeNJBHH TNepHOA B HCIADHUTEIbHOM
KOHJHIIMOHEpe YCTAHOBJIEHHl TPYNIElI BO3AyXooxuaauTenen /1] v opocu-
TesbHble KaMepsl I u 2. B opocuTebHOH kKamepe ] NpOH3BOAHUTCS HC-
napuTesbHOe OXJAXKIEHHe BOABI, NMTaomell rpynny BO3AyXOOXJaAH-
Tesel I/ MpUTOYHOTO KOHAHIHOHepa (MaJioe KOJbLO UMPKYJsiIHH). B
opocHTeNbHOH KaMepe 2 OXJa)K[aeTCsl BOAA, HaupasJsieMas B BO3AY-
X00XJaauTe b | TPUTOUHOrO KOHAHIIHOHEpa H B BO3AYXOOXJaAHTeNh
I1] vucnapureJbHOro KOHAHIHOHepa (6O0JbIIOE KOJBLO UPKYJISALHH).

PaccMoTpuM xapaxTep NPOTeKaHHst NPOLECCOB H3MEHEHHs COCTOsl-
Hus BO3Ayxa B cHcreMe Ha [—d-nuarpamme (puc. IV.11). Hapyx-
HBIH BO3AyX C MapaMeTpaMH Touk# [ mocTynaet B KOHAMIIHOHephl A
¥ b u BClIeicTBHe HaTpeBaHHsi B BeHTHJIATOpax npuobpeTaeT COCTOA-
uue H'. B xouauuuoHepe A BO3ayX IO JUHHM dy=const oxJaxagaeTcs
B BO3AYyXOoxJjajaurese | 10 COCTOSIHHUSA @, a B Bo3AyxooxJjanurtene [/ no
COCTOSIHUSI MPUTOUYHOTO BO3xayxa [I, ¢ KOTOPBHIM NOCTynaer B OGCITYXKH-
BaeMOe TOMelleHHe, Te ero COCTOsHHe H3MeHsieTcsl 10 NapaMeTpPoB
tTouex B w ¥. B Bosayxooxsnanutene //I KonnuuuoHepa b mapamerphl
BO3yXa U3MEHSIOTCS OT TOukH 1’ 10 TOukM 6 no JauHuM dy=const (Ha
puc. IV.11 nna warasgrocty qunuv HH’, H'all v H’6 noxasaHsl na-
paJsenbHo). B opocurtesnbHON xaMmepe I MpOUCXOIUT OXJa¥K/AeHHe BOAH
MaJIOTO LMPKYJSIIUOHHOTO KOJbliAa OT TeMNepaTypH fu,; A0 TeMmIepa-
TYPH t1,1, @ PHTAJbNHUS BO3AYyXa NPH 3TOM BO3pacTaeT OT 3HAYEHHA
Is no Iy=I,r1. B opocuresbHO#l kaMepe 2 Bojaa GOJbLIOrO XOJbLA
LUPKYJALUH OXJAXKAAeTCsl OT TeMIepaTypbl fug; LO TeMNepaTyphl
twig. DHTaNBNUS BO3AYyXa M3MeHsleTcst OT [y=1y,; 00 o=/, 9. 3Haye-
Hie NapaMeTpoB BO3/yXa O TpakTaMm KOHAMIHOHepoB A u b ¥ Temie-
paTyp BOALL B GOJBUIOM H MaJOM KOJbLAX HUPKYJSALHUH 3aBUCHT OT
IlapaMeTpOB Hapy:KHOTO BO3Ayxa, ero pacxonoB Gr u G, a Takxke OT
pacxonoB opoulammei BOAHL

§ 37. KoEauuuoHHpOBaHHe BO3JyXa HAa OCHOBE NMPHMEHEHHS] BHEUIHHX
HCTOYHHKOB X0J10Ja B TeNJblii nepuop roaa

B Tex cayuasix, KOTAa ¢ NOMOIIBIO MCNAPUTENBHOTO (NMpPSIMOTO WJIH
KOCBEHHOT0, WJIH MX KOMOVMHALUM) OXJa[eHHsl He ygaeTcs AOCTHYDL
TpeOyeMbIX NTapaMeTPOB BO3AyXa MJIH KOT/Ia HX OTKJOHEHHS B TeUeHHe
neproia pabOTHl CHCTEMB IPEBLILAIOT AONYCTHMbIE 3HAUEHHUS, a TAKXKe
IIpY TeXHUKO-3KOHOMHYECKOH Helesec0006pa3HOCTH, HCIONb3YIOT Cocol
00pabOTK¥ MPHUTOYHOrO BO3/1yXa, OCHOBAHHBIH HAa MpUMEHEHUH BHENIHUX
MCTOYHHKOB X0JI0fia, HampuMep XOJOJHOH BOAHE HU3KOH TeMIepaTypLl
{0oGbturo m0 6°C), mosyyaeMO OT HCTOYHHKOB XOJOAOCHAGKEHUs,

Ha puc. 1V.12 nokasaHa npuHuuNMasbHas cXeMa NPSIMOTOUYHOH cu-
CTeMbl KOHAMUIHOHMPOBAHHS BO3/yXa. YCTAHOBKA KOHJUIMOHWHUPOBA-
H¥sl BO3/yxa, OOC/HyKuBawIlas 3Ty CHCTEMY, BAJIOYAeT BO3MYXONOL0-
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Puc 1V.12 Cxema npamorounofi CKB ¢ uc-
N0/Ib30BAHHEM BOAM OT BHEIUHHX HCTOUHHKOR
XOAOAOCHAOKEHHS

Puc. 1V 13, | — d-pAnarpamMma M3MEHEHHA CO-

CTOSAHWR BO3AYXAa B HPAMOTOYHOK CKB
npH MHEMMANLHOM PACXOJE NPHTOYHOTO BO3-
Ayxa

Puc, IV.14, | — d-pgHarpaMma M3MeHEHHH CO-
€TOAAENA BO3AYXa B npamorouto CKB mnpu

OrPpAHNYCHHOR PAMOCTH TEMIEDATYD  BHYT- 3| l

DEHHEr0 H WPHTOYHOrO BO3AYXA M NpPU Tpe- i

OyEMOM pAaCXOAE HAPYIKHOLO BO3AYXa, GOJMb- q+dy 81 |
IHeM MHHHMAJbHOTO Eﬂ“dza_ﬁgg

dy 108

dy 144 7

rpeBaTteqs mnepBoil crynenn BII/ (B Tensbifi nepuoa He paboraer),
KOHTaKTHbIA anmapar (opocuTenbHyio kaMepy) OK, a Takxke BO3yXO-
nojorpeaTteas BTOpoH crynenu BIII].

IIpu noctpoenun npouecca ua [ — d-guarpamme (puc. IV.13) neoO-
XOJHMO CTPEMHTLCS K JOCTHXEHWI0 MHMHHMAaJBbHOIO KOJUYeCTBa MNpPH-
TO4HOrO Bo3ayXa Gy, KOTOpOe, B CBOIO ouepeb, He JIOJKHO OHTb Me-
Hee Tpe6yemoro (cM. § 6). Ha / — d-puarpaMmy naHocsaT Toukd H u
B. Yepes touxy B npoBonsT JuHHIO dp=const, Ha KOTOPOH OTKJa/lbl-
10T BHH3 OT ToUk¥ B orpe3ok Af=0,5=-1° ¥ noJyyamoT BCIOMOTaTeb-
Hyo Toyky B’. Uepes Touxy B’ npoBoAAT JIHHMIO, [1ADPAIIENLHYIO Erom,
10 nepeceueHus ¢ KpuBoit ¢ = 1009, B Touxe f. Eciu TeMneparypa, cooT
seTCTByloniasi Touke f, He Huxe 8—10°C, To paccmaTpuBaeMbiii mpo-
llecC KOHJAMUMOHUDOBAHHS BO3/yxa Moxer ObTb peannsoBaH. OnHoO-
BPEMEHHO Ha IepeceyeHdy JHHUH enom C KPUBOH ¢=90-95% naxomsr
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Touky O. Toraa Ha nuHud dp=d,=const BBepx oT Toukd O OTKJIaaBI-
galOT  oTpesok  Af=0,5-+-1° ¥ depes nosayueHHyio TOouky [T
fIPOBOMSIT JUHHIO Enon. [1a MEPECEUEHMH JMHUM  &pom C M30TEPMaMHU
{p ¥ ty Haxonsit Toukd B u Y. Pacxoa MPHTOYHOTO BO3/yXa BBHIYUCJIS-
0T 1o ¢popmyne (IV.2) unu (IV.3).

Eciu cyiiecTByIOT OrpaHUyeHHst B BHIOOpE AONYCTHMOH pasHOCTH
TemnepaTtyp Afp=Algon=1; — Iy WIM OHA pacCyyTaHa, TO TeMIepaTy-
Py NPUTOYHOTO BO3[1yXa HAXOASAT 11O HOPMYyJIe

tn=ta— B tron. (1V.16)

B stoM cayuae uepes touky B (puc. IV.14) upoBonsit JuHHIO NpoO-
flecca M3MEHeH¥st BO3AyXa B [OMEILEHUH C YIJIOBBIM KO3(p(hHUINEHTOM
€nom M HA NEpeceyeHyd ee C H30TePMaMM fy U f; HAXOAST TOUKH ¥ M
I1. Bo3nyxoo6MeH, HeOOXOAMMHH MO YCJIOBHSAM yAaJeHHs H30HTKOB
TenJa ¥ BJard, Haxoasat no dopmyae (IV.2) wau (IV.3). Ecam  no-
JiyueHHOe 3HayeHue (; OKa3biBaeTcst OOJIblle MUHMMAJBLHOTO Pacxoja
HapyxHoOro Bo3ayxa Gy, To 3Hauenue (p NpUHUMAeTCH K AaJjbHeliie-
My pacyery. Ecau xe okasmBaercst, uto Gy>> Gy, TO NPUHUMAIOT Be-
JUYHHY BO3nyxoob6MeHa Gy ¥ KOPPEKTHUPYIOT IOCTPOEHHWe, onpeness
$10BOe TOJIOXKEeHWe 1oukd [I* mpu ycjoBuy

[o=1y—2Qn/Gy min dje = dy—Z W 103/Gy.

B stom cayuae touka [1* Oyner HaXONUTLCSI HAa NepeceueHuH Jyua
fIpOUECCA epom C JUHUSAMHU [p» =const unu dgs==const.

JlanbHeiiiiee mOCTpOEHHE BKJIOYaeT HaHECEHWE JIMHUM dp=const

(dqs=comnst), Ha KoTOpO¥#l HaxomsAT NoJoxeHue Touek [T u O (1" 1
Q”), XapaKTepU3yIOUIUX COCTOSIHHE BO3/AyXa COOTBETCTBEHHO Ha BHI-
X0J€ M3 KOHAMIMOHEPa W U3 (OpCYHOUHOH KaMepsl. [Ipu 3TOM TOUKa
{7 (I1") unaxomwicst Ha TePeCEUCHUH M30TEpMH In =Ip— (1—1,5), a
toyuka O (O”) — Ha mepeceueHuH KpuBOH ¢,=90--95% c .uHHei
dp=const (dps =const). Touky H coenussior ¢ toukoit O (O”) nps-
Mol junvedl. Takum ob6pasom, nunust HO (HO”) coorBercTByer npo-
11eCCy OXJIaXKAEHHst U OCYILKM BO3/yXa B KOHTAKTHOM amnmapare, JUHUS
OIl" (0" I1") — narpeBaHui0 Bo3ayxa B annapate BII/I, nunus
' (I11”11*) — nojorpeBy BO3AyXa B BEHTUJISITOPE H NPUTOYHHIX BO3-
ayxosoaax, [1BY (I1*BY) — u3MeHeHMIO COCTOSIHUSI BO3JAyXa B 00Cay-
KVMBAEMOM NOMEIIeHUH.

Pacaop xonona anst oCyumlecTBJIEHUS Tponecca OXJIAXKICHUS U
OCYIIKH BO3JlyXa ompenensiercsi no gopmyse

Qoxa=Gn (In— o). (IvV 17)

Pacxon rtenna B annapare BII/] pns mogorpesa BO3jayXa COCTaB-
JisteT:

Q= Gn (I —15). (1V.18)

JHlast mpouecca H3MeHEHWst COCTOSIHHSL BO3AyXa, NOKA3aHHOTO HA
puc. IV.13, 3nauenue Qu=0.

Pacxon BJjard, hOHAEHCHPYIOMEHCS HA NOBEPXHOCTH Kalejb BOILI
8 (POPCYHOUHOIT KaMepe, COCTABJISET:

Wy = Gq (dy—do) 1073, (1V 19)
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3ajnaHHas TeMIepaTypa BO3[yXa B IIOMEIIEHHH PEryJupyeTcs nat-
YUKOM TeMIEpaTyphl, yCTAHOBJEHHHM B 06C/HyKHBaeMOM NOMEIIEHHH,
NyTeM BO3aefiCTBUS HA KJAlaH TEIJIOHOCHTeJIst, [INTAIOMEro BO3AYXD-
nojorpeBaTesb BTOpPoH cTyneHd. OTHOCHTeNbHAsT BJAXKHOCTb KOHTPO-
JUPYeTCS AaTYHKOM BJIAXKHOCTH BO3]yXa B IIOMEeHIEHHH, UMIYJbC KO-
TOPOTO feHCTBYeT HA HCHOJHMTEJIbHHI MeXaHU3M CMECHTEJbHOr0 KJd-
NaHa nojayy BoJE B (OPCYHOUHYIO KaMeDy (IpsiMoe peryJHpOBaHHe
BJlaxHOCTH). Tak:Ke mpuUMeHsteTCs KOCBEHHOe peryjJMpOBaHHE BJIAXK-
HOCTH (METOA TOYKH POCh), TAE YIPABJSIOIUA HMIYJIbC NOJNYHAIOT
OT AaTYHKa TeMIepaTyphl BO3JyXa Ha BHXoJe M3 (OPCYHOYHOH Xa-
Mepbt, Ju60 TeMiepalypet Boibl B ee NoJAAoHe. Ilojpo6Hee TpUHIH-
Ibl peryJaupoBanusi paboOTHl CHCTEMbl KOHAMUIMOHHPOBAHHWA BO3Jyxa
paccMOTpeHEt B a1, XI.

ITpumep 1V.2. OmpegennTs KOJHMYECTBO HPHTOYHOTO BO3AyXa JJIS NMOMelleHHS
¢ W36bITKAMHM Tema WM BJard ¥ IOCTPOMTh, NPOLECe KOHJIMIMOHMPOBAHMSA S Tel-
Joro MepHoja roja mpH HcmoJb3oBaHMM npsiMotounofi CKB HMa36uiTkM Ttemia B mo-
MEILIEHHH COoCTaBasioT XQx=270000 xJxk/u, u36uiTkn pjarn TW=36 krfu ¥rJo-
BOK KO3(OhUIMEHT NMHMH mpomecca M3MEHEHHs COCTOSIHHS BO3JyXa B COOTBETCTBHM C
dopmynoit (11 32) epom=7500 kI x/kr, nim 7,5 kJxk/r IlapameTpsl Bo3syxa B moMe-
menun £ =25°C; @a==50%, do=9,4 r/kr, /=50 k[ /kr [lapaMeTps HapyKHOrO
Bosyxa ta=31°C, ¢u=53%; Ix="068 kXK /KT, du==14 r/kr

Pewenue Tloctpoenne mpounecca Ha [— d-puarpamme (puc IV 13) npomssopum
B COOTBeTCTBMH C IIpMBejleHHHIM BhIllle omucapveM Haxonum Ha auHMM dp=comnst
ToJIOXKEeHMe ToukM B’, moJsaras mojorpeB BO3ayXa B BeHTHJASTOPe H BO3LYXOBOje
At=1° B oatoit Touke I, ==24°C, @ ==52,2%; [, =49 rlx/xr, d,, =99 r/kr.
TIpu MCIOJBb30BAHHH AHAJMTHYECKOTO METOAA pacueTa NoJaydaeM

At/AT1=0,98 AI=1/0,98= 1,02,

I, =50—1,02 = 48,98 KJIx/xr.
Uepes touky B’ npoBopMM JMHHIO, NMapaelbHYIO Eyom, AO NEpPeceyeHHs] ¢ KPHBOMR

©=90% B Touke O £H=11°C, @o=90%, lo=30 xdx/kr, do=7,7 r/KT
Aunanurnyeckum pacueroM mo opmyie (11 64) Haxomum
48,98 —7,5 (—1,3/4,16 4 9,9)
0 1—7.5/4,16 0,45 xll/xr

Mo ¢opmyre (1160) do=(30,45+1,3)/4,16=7,63 r/kr IIo dopmyne (I161) fo=
= (30,45—1,4)/2,6=11,17°C

Onpepensiem napamerpbl Toukd II ua [ —d nnarpamme, umess B BHLY, YTO
tn=lo+1°

° s= 114 1=12°C

IMapamerpsl Toukn [I tg=12°C, an==7,4 r/kr, @Qu==86%, [ln=31 xIx/kr

C MOMOUIBI0 AHANMTHYECKHX 3ABHCHMOCTEl MOJy4YaeM

ty=11,17+1=12,17°C, dy=7,68 r/xkr,
AT=1/0,98=1,02, [;==30,45- 1,02~ 31,47 xIx/xr.

Yepes Toyky /I NPOBOAMM JIMHMIO Emom [0 IepeceyeHHsl C M30TepMOH fy »
nosyuaem Touky ¥ Ee napamerpn ty=28C, @y=45%, [y=>55 gx/kr, dy=

=10,6 r/kr
Ana/MTHUECKMM pacyeToM YCTaHABJHBAEM
At 28— 12,17
Al = = = 24,24;
0,98 — 2,45 /&0y 0,98 —2,45/7,5

Iy =31 + 24,24 = 55,24 g]x/xr,
Ad = Alfegoy = 24,24/7,5 =3,23 r/kr;
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dy = 7,63+ 3,23 = 10,86 r/xr.
Pacxon npuTouHOro BO3Jyxa COCTaBJsSET.
Gy = 270000/ (55 — 31) = 11 250 kr/u,
WM
Gy = 36.103/(10,6 — 7,4) = 11 250 xr/4
ITo maWHBIM aHAJMTHYECKOTO pacyera
Gp = 270000/ (55,24 — 31,47) = 11 359 kr/u,
MM

Gp = 36-10%/(10,86 — 7,63) = 11 145 kr/u; Gy (op

EclH MMHEMA/BHO HONYCTHMBI} pacxoj BO3LyXa, olpejlesIeHHblf B COOTBETCT-
BUM C TPeGOBAHMSMH CAHUTAPHHX HOpM, Hanpumep Ga= Gupz=9500 xr/4, 10
BesJMyMHa Gy MPHHHMaETCsl K NajbHeHlleMy pacuery

Pacxop Bosgyxa Ha oXJaxIeHHe H OCYLIKY BO3Ayxa

Qoxx = 11250 (68 — 30) = 427 500 xJlx/y4.
ITo maHHHM aHAJMTHYECKOTO pacueTa
Qoxn == 11252 (68 — 30,45) = 422513 xIxk/y.
Pacxop BJiars, KoHjeHCHMpylouleiics M3 BO3AyXa B OPOCHTEJbHOH Kamepe,

Wy = 11250 (14,5—7,4) 107° = 79,9 kr/u,

y = 11 252 kr/q

HJIM

W, = 11252 (14,5 —7,63) 1073 = 77,3 kr/u.

Ecan okasajoch, 4To MMHHMaJbHOE KOJHMYECTBO Bo3Ayxa Gn==15000 kr/u, T e
Gn< (g, TO NMpHHHMaeM Bo3L)X006MeH Gn=G, H TPOH3BOAMM MepecTPoeHHE MPoO-
necca Ha [ — d-puarpamme (cm puc, IV.14).

Boiyncasiem  snayenuss {g H dn. [5==55—270000/15000=37 kIXk/kr H dy=
=10,6—36000/15000=8,2 r/Kr H HAXOIMM IMOJIOXKEHHe TOouYkH [I ¢ mapamerpamu
n=168°C, @u=067%; [x=237 xIx/kr; dnu=28,1 r/kr Hanee onpepeisem moJso-
xkene Touek /I’ w O, KOTOpHE MMEIOT CJAeLylOne MapaMeTpH

ty = 15,8°Cy @, =T72%; [, =36,2 kllx/xr, d ., =8, r/kr;

n
to=12°C; @,=90%; [,=32,8 k/lk/kr; d,=8,1 r/kr.
Anajntvyeckum pacyetoM mo opMmyiae (II54) HaxomHM 3HaueHMe BHTAJIBIUH
ToykH [T,

Al=Ig—1I,, =1/0,98=1,02, [, =37—1,02=235,98 kIx/kr

n

C nomompio hopmya (1160) u (II 61) onpepensieM napameTpH ToukH O°
8,1 = [lo—(—1,3)]/4,16; 1o=252,39 wIDK/Kr: fo=(32,39—1,4)/2,60=11,9°C
Pacxop Tensia B BosayXomogorpesarene II crynenn

Qy; = 15000 (36,2 — 32,8) = 51 000 [lxk/4,
WM
Qp = 15000 (35,98 — 32,39) = 53850 KIxk/u.
Pacxon XoJsoma B opocHTesbHOR KaMepe
Qoxn = 15000 (68 — 32,8) = 528 000 kIxk/u,
HJIH
Qoxn = 15000 (68 — 32,39) = 534 150 x[Ix/u
B ToMm ciayyae, Koraa pasnocTb TEMIEPATYP PeriaMmeHTHpoBaHa croco6oM opi i

Hu3anuu BOSILYXOOéMeHa WJIH TUIIAMH BosnyxopacnpeneJmTeJIeﬁ, TO pellleHHe 3a,4a4K
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UpOH3BOANTCA cheaylouiuM ob6pasom. IlycTe 3ajaHo 3HaveHHe Af{=7°. Torpa npu
MCXOJHBIX JlaHHHX  I[IpHUMepa TOJyyaeM  TeMIepaTypy [pHTOYHOrO  BO3xyXa:
tox =ts—Abgon =25—7=18°C. ITapamerps Touek [I* u V:

le = 18°C; @ue = 659%; d == 8,6 r/kr; [, = 39,4 xIlk/xkr;
ty=28°C; @y=46%; dy=10,6 r/kr; [y=>54,9 x/Ix/xr.
AnanutnyeckuM pacyeroM ¢ nomompbio Qopmynas (I11.64) ycranasauBaem:
I.+=50—7/(0,98—2,45/7,5) = 39,21 kIxk/Kr.
Torna
dos = dg— (In — I x) [€now = 9,9 — (50 — 39,21) /7,5 = 8,46 r/xr,
a Taxkxe
Iy==50-+3/0,98 — (2,45/7,5) = 54,59 kIIK/kr;
dy=9,9+ (54,5—50)/7,5 = 10,51 r/kr.
Pacxoa npuTOYHOro BO3ayXa
G = 270000/(54,9 — 39,4) = 17 429 &r/u,

HJIH
G ==36000/(10,6 — 8,46) = 17 143 xr/u.
AHa IHTHYECKHM MeTOIOM IOJyyaeM:
Gy = 270000/ (54,59 — 39,21) = 17 555 kr/u,
HJin

Gy = 36000/(10,51 —8,46) = 17 560 ®r/u.

Haxogum napamerpsl Tovek 1”7 u 0”: ,

b e=17°C; @ =T70%; I;,=38,4 xllx/xr; d .. =86 r/kr; t,,, =13°C; @, =
=90%; [,,=35 xIx/kr; d .. =8,6 r/kr.

AHajuTHYeCcKHM mnyTeM HaXOllPIM: [,=39,21—1/0,98=38,18 kx/kr; no dop-
wmyne (11.63) [, -—=4,16-846—1,3=33,9 x/lxk/xr; no dopuyne (I1.61) ¢, =
= (33,9—1,4)/2,6=12,5°C.

Pacxon Tena B BoapyxonojorpeBarede II crynenn

Q=17 149 (38,4 — 35) = 59,225 x[lx/xr,

Hau
Q) = 17558 (38,18 —33,9) = 75 148 x[Ix/kr.
Pacxon xonoma B opocuTelsHON KaMepe
Qoxn = 17419 (68 — 35) =574 827 x[Ix/xr,
uJau

Qoxn = 17 558 (68 — 33,9) = 598728 kJIxK/Kr.

BHIOJHAM TOCTPOEHHE MpOllecca KOHIMIHMORMPOBAHHS BO3NyXa Ha NCHXPOMETpA-
wyeckoil pHarpamMme (cM. puc. 11.15), Ha ncuxpomerpHyeckyio JAumarpaMmy HaHOCHM

toykn H u B, BHOCS NONPaBKy Ha 3HadyeHue [u, paBHylo Al=0,35: [, =684-0,35= -
== 68,35 x [1x/kr. [TapamMerpH Touex B u H:
xg =0,01 kr/xr; ft, ,=17,9°C; ¢ p= =13,9°C; [4=505—0,25=>50,25;

tu c=31°C; Iﬂ,c=68,35; (pn=52%, XH=0,0145; tu M=23°C; tu p=19,5°C-
BrluncasiemM 3sHayeHMe [10Ka3aTess sBHOTO Telula:

=32Q/Z2 Q= (2 Qy—r 2W)/Z Q= (270000 — 2500-36) /27 000 = 0,666.
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Uepes Touky B npopomuM JIMHHIO Y O MepeceveHHs] C H30TEpMaMH fy ¢ =18°C u
ty=28°C u nosyuaem Touku [T v ¥ ¢ napamerpamu:

l‘y_c=28°C; gy =45%; [y=055—0,3=054,4; xy=0,0105;

tyw=19,2°C; 1, =14,5°C;
t,.c=18°C; @, =65%; [,=239,56—0,1=39,4; xg=0,0084;
ty w=14°C; 1, ,=11,3°C,

ITpoBomuM JMMHHIO Xn=const po Tepecederus ¢ f =17°C u @o=90%, monyuas
npu stoM /I’ v O ¢ napaMerpamu

ty c=17°C; @, =60%; [,,=38—0,08=237,92; x, =0,0084;
ty = 13,6 °C; tn,p=11,3°C;
ty c=13°C; 9o=90%; [,=234—0,01=233,99; x;=0,0084;
lo wy=12°C; 1, ,=11,3°C.

CoepvnsieM Toukn H u O

OnH¥M U3 HEeIOCTAaTKOB PacCMOTpPeHHO! cxeMbl 06paGoTKi BO3AyXa
MOXKeT SIBASTbCA HeoOXOAHMOCTb OJHOBPEMEHHOTO HCIIOJIb30BAHHS
TelJla H XOJIOAA, YTO B 3HAUMTEJbHOH Mepe CHM3HT ee TellIO3Hepre-
THYECKHe NIOKa3aTesu.

Kax Buano u3 popmya (1V.2) u (IV.3), pacxon NpHTOYHOTO BO3AyXa
G, 3aBHCHMT B 3HAUUTEJbHOH Mepe OT AONYCTHMOTO INepelaja napa-
MeTPOB BHYTpeHHero ¥ IIPHTOYHOTO Bo3ayxa. B peayabTate B 60/b-
LIOM 4YHCJIe cJyyaeB BO3AyXooOMeH, obecleynmBaloIuit yaajeHue WU3-
OBITKOB TellJJa M BJIATH, OKasbiBaeTCs Oo0Jbille MHHUMAJBHOTO pac-
AOla HApYXHOIO BO3[yxa. B CBf3M ¢ 3TUM NpeAcTaB/sieTCs BO3MOXK-
HBIM CHM3UTb 3aTpaThl 3Hepru¥ Ha o6paboTKy NpPHTOYHOTO BO3AYXa,
NPUMEHSST PEUMPKYJISALMIO YAaJdseMOro BO3AyXa, eCJIH e UCNOJIb30Ba-
HHe He NPOTHBOPEUUT TpeGOBAHUAM, H3JOXKeHHHIM B § 35.

Ha puc. IV.15 nokasaHa npuHuMOuWasibHast cXeMa CHUCTeMbl KOH-
JUIHOHMPOBAHUS BO3AyXa C TepBoil peuupkyfstiuueit. OTauude 3ToH
CXeMBl OT NPAMOTOUHOH 3aKJioyaeTcsi B HAJMUYMHM KaHaja penypKyJs-
IIMOHHOrO BosAyxa. [lpy 3TOM penupKyJsiiMOHHBIE BO3AYX MOXKeET
NOAMeMINBATbCH K HapyKHOMy Ju60 mnepej BO3AYXONOAOrpeBaTeseM
I crynenu, qubo nocie Hero. Ha NocTpoeHue npoilecca KOHAHIMOHH-
poBaHHUS BO3AyXa AJs TeIUIOTO IepHoia yKaszaHHoe OO6CTOSTEJNbCTBO
BJIMSIHMSL He OKa3nBaeT.

[Ipu mocTpoeHUM mnpomecca KOHIUIHOHHPOBAHHS BO3AyXa C  HUC-
N0Jb30BAHMEM pEUMPKYJISUMH HeoO6XONHMO YUYHTHLIBATL XapaxTep
CXeMBl OpPraHW3alUHd BO3AyX0ooO6MeHa B NOMeUIeHHH, T. €. PacCloJOxKe-
HUE 30H MOJAayd ¥ yJaaJeHHMsS BO3AyXa, a Takxke MecT 3abopa BO3AyXa,
HanpaBJASiEeMOro Ha peuupKyasuuio. Ha oCHOBaHMH NpHHMMaeMod
CXeMbl OpraHu3anu¥ BO3AYX000MeHa BLIOMpAlOT NapaMeTPhi NPHTOH-
HOrO, YAAJSeMOro W penupKyJsNMOHHOIO Bo3ayXa. Tak, HalpuMep,
pyu TPUMEHEHWM CXeMbl OpPraHHM3am¥M BO3AyXOOOMeHa CHM3Y BBEPX M
3afope PeUMPKYJISALHOHHOTO BO3AYXa U3 BepXHe#l 30HH €ro napamerph!
COOTBETCTBYIOT MapaMeTpaM TOUKM &, a IpH cxXeMe IOJAYH <«CBEpXY
BHU3» — napamMeTpam ToukH B. Ecau Bo3ayX INOAAIOT Mo CXeMe
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Puc. IV.15, Cxema CKB c npumeuedveM nep- Puc. V.16, I — d-nuarpaMMa H3MeHeHHs CO-
=o& pemqEPKYAANHH cTosiHHg Bo3ayxa CKB ¢ mpHmeneHnem mnep-

BOW PEUHDKYJASUHH [Af  PEXHMa Tenjaoro
nepuona

«CHH3Y BBEpX», a2 Ha PEHMPKYJISAUUI0 3a0MpParoT BO3AYX M3 00CIYKH-
BaeMOi 30HBI, €r0 COCTOSTHHE TaK:Ke OYIET COOTBETCTBOBATH TOUKe B.
B paccMaTpuBaeMOM HMXE CJIyyae NPUHMMAEM CXEMY OpraHM3alHu
BO3AYX000MeHa <«CHH3Y BBepX» ¢ 3a00pOM pEenMpKYJISIHOHHOIO BO3-
JyXa N3 BepXHeH 30HHI.

IMactpoenne npouecca Ha [ — d-puarpamme (puc. IV.16) nauu-
HAlOT, 2HAJOTMYHO PacCMOTPCHHOMY BhHIlIE, C HAXOXACHUS HOJOXKe-
uus touek H u B, a 3atem touex &, I1, II', O. 3ateM HaxoAAT NoJO-
JKeHHe TOYKH Y’, xapakTepusywiueil COCTOSIHME pPEHHUPKYJ/IAIHOHHOTO
BO3AYXa mepel erQo CMeillHBaHHeM C HApyXHBIM BO3JYXOM H JEXd-
meik Ha nepeceueHuH JuHHH dy=const ¢ usorepMmoi fy =1y+0,5°C.
Pacxon mputounoro Bosayxa Gy ompexetsiior no ¢opmyaam (IV.2)
u (IV.3). Touku H u ¥’ coenuHsioT npsMoil, Kotopas sfBJseTCH JiI-
HHeli €MEeCH HAapYXXHOTO ¥ PelHPKYJISIMOHHOTO BO3/yXa, PAcXoA KOTO-
pofi cocTaBisier:

Gyp = G — Gu. (IV.20)
Jlna onpeneserust MoJoxkeHust Touku cMecd C Ha 3Toff  mpsiMoil

PICI]OJIb3Yl0T ypaBHeHne TENJOBOI'O UJIU MaTepI/IaJ]b‘HOI‘O 6aJ1cha AAA
3TOR TOYKH:

Gu I + Gy, 1y = Gu I,
mxyna IIOJIy‘IalOT 3HAUYCHUE 3HTAJLNOHU TOYKHU CMECH:

Ie= Gy Iy +Gyp 1y)/Gn. (1V.21)

ABajiorHYHO MOXKHO Ha¥TM M BJIaroCojepiKaHHe TOYKH CMECH:
de =, (Gy dﬂ‘|’G1p dy’)/Grp (1vV.22)
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[TepeceueHne 3THx JNHHHA C JuHHell HY’ onpejenser nonoxenne
Toukd cMecd C. Toukn C u O COeAHHSIOT NPSIMOY, KOTOPAS ABARETCH
JIMHHEeN mpomecca HM3MCHEHHsI COCTOSIHHsI BO3JyXa IIpH ero oxJaxie-
HYM B OCYIIKE B OPOCHTEJLHOK KaMepe. Pacxon Tensa B BO3AYXO-
noaorpesatese BIII] puuncnsiior no dopmyne (IV.18). Pacxoa xo-
JOia AJSl OCYIIECTBJEHHsI NpOUIEcca OXJAaXKACHHS H OCYIIKH BO3/yXa
HaxoasiT no ¢dopMmyJe

Qoxn = Gn (Ic— lo); (IV.23)
KOJMYECTBO CKOHJEHCHPOBaBIieficss M3 BO3JyXa BJard — no dhopMye
Gy = Gy (de —dp) 1073 (1V.23)

Mpumep 1V.3, OnpefesuTh pacxol NMPHTOYHOTO BO3AYXa A MOMEMEHHN € H3-
GBITKAMM TellJla ¥ BJArH H PACCYHTATh NMPOIECC KOHAMIMOHHPOBAHHA BO3AYXa € NpuMe-
HeHHEM PeIUPKYJIAIMH AJs TeIJIOro Meproja roja. YrJoBod KOIPOHIHEHNT Emom=
=270 000/36=7500 kIlx/kr (EQu=270000 x[x/q; EW=36 krju). Klapamerpm
BHyTpeHHero Boaayxa fz—=25°C; @a=50%; /=50 kx/kr; da=99 rfxr. Hapa-
MeTpH HapyXKHOro Boafyxa: ta=31°C; @a=53%; /=68 kIx/kr; da=145 r/kr.
JonyckaeMass pa3HOCTb TeMIEPATyD BHYTPEHHEr0 L IPHTOYHOrO Bozayxa Af=7°C,
TeMnepatypa yAaaseMoro po3ayxa fy=28°C, MuHUMaJbHOe KOJIHYECTBO HAPYIKHOTO
Bo3nyxa Gy=6000 kr/fu

Pewenue., Auanornuygo paccMOTPeHHOMY Boile npumepy Ha I-—d-gmarpamwmy
(puc IV.16) nanocum toyku H w B, a 3arem Haxomum nojoxeuue touex ¥, [, II’, O,
UMEIOLIMX 1apaMeTpPH :

ty =28°C; ¢y = 45%; Iy = 55 klK/kr; dy =10,6 r/xr;
ip = 18°C;, @ =65%; [I; = 39,4 xlIx/kr; dy = 8,6 r/xr;
ty=17°C; @, =T70%; [, = 38,4 gllx/xr; d .= 8,6 r/xkr;
to=14°C; @ = 90%; [, = 35,5 gllx/kr; dy = 8,6 r/xr.
AnanuTHYECKMM NTYTEM MOJIyIaeM:
In=139,21 xIx/kr; dy=8,46 r/kr; [y=>54,59 kJlx/xr;
dy =10,51 r/xr; [, = 38,18 xlIx/xr; [,=233,9 klkfkr; ¢, =12,5°C.
Pacxon npuToyHoro Boaayxa
Gy = 270000/ (55 — 39,4) = 17308 kr/u, wm Gp= 36-103/(10,6 —8,6) =
= 18000 xr/u.
AHa/MTHYECKHM TNyTeM [OJy4YaeM'
Gp = 270000/(54,59 — 39,21) = 17555 xr/y, wm Gn=36-103/(10,51 —8,46) =
= 17 560 xr/u.

Haxonum napamerpu Toukn ¥+ ¢, =29°C; cpy,——-42%; Iy,=55,8 ]k fxr;
dy,= 10,6 r/xr.
AHaMMTHYECKHM DPAaCcyeTOM HAXOLHM® Iy' =554-1/0,98=056,02 kJI:xx/xr.

Pacxon Bosayxa nepsoil pemupkyasmun Gip= 18 000—6000=12 000 xrfa.
AHasnTiyecknuM mytem noayyaem: G p =17 558—6000=11 558 xr/a.
HaxoanM sHTa/bMUI0 M BJAArocoepkanyue Touku cMeck C:

I, = (69.6000 4 55-12 000) /18 000 = 59,33 kIlx/xr;
d. = (14,5-6000 -+ 10,6-12 000) /18 000 = 11,9 r/kr;
tc=29,5°C; @.=459%.
AHanMTHYECKHM DacyeTOM HAXOJMM:
/. = (68-6000 - 56,02-11558) /17 558 = 60, 1:
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d. = (14,5-6000 - 10,51-11558) /17558 = 11,9 r/kr.
Yraoeo#t xos¢huunent ImHrE CMecH (10 aHAJHTHYECKOMY pacuery)
e, = (68—60,1)/(14,5—11,9) = 3,04 x[Ix/r.
Torpa na ocuoraunu dopmyau (11.57) naxopmum:
te =ty + (Ic—1y) (0,98 —2,45/3,04) =29+ (60,1 —56,02) 0,98 —
—2,45/3,04) = 29,54,

CoepunsieM Toskn C 1 O (JIMHHSL OXJIZXK/IEHHS H OCYIIKH BO3AyXa B OPOCHTE/b-
HO#t KaMepe).
Pacxoa tensia B Bosayxonoaorpenatede 11 crynenu

Q;; = 18000 (38,4 — 35,5) = 52500 [T/,

HJIH
Q;; = 17560 (38,18 —33,9) = 75 157 kIx/u.

Pacxon x0/108a B OPOCHTENbHOM KaMepe
Qoxn = 18000 (59,33 — 35,5) = 428 940 k[Ix/u,
AJIH
Qoxn = 17560 (60,1 — 33,9) = 460 072 k/Ix/u.

M3 conocraBnieHusi pe3ysibTaTOB pacyeTa no dopmyiaam (IV.17)
u (IV.23) caenyer BHIBOA, YTO NpHMEHEHHE DELHUDPKYJIANHH NO3BOJAET
COKPaTHTb 3aTpaThl Xo0Joia. Bmecre ¢ Tem paccMoTpeHHOH cHcTeme
B psille cIydaeB ODHCYLI TOT )K€ HEJOCTATOK, YTO W HpPSMOTOYHOH —
OJHOBpEeMEHHO® HCIOJb30BaHHE NPOLECCOB OXJaXKAEHHS W HarpeBaHHs
BO3AyXa.

Jl1s cokpalleHHs pacxoJa TelJa W XOJ0Aa HA [IPHTOTOBJEHHE
BO3LyXa 3alaHHBIX mapaMerpos npumeHsioT CKB c nepmoii u BTOpPOIt
PelHPKyJAAIHAMH, KaK 9TO NOKa3aHo Ha pHc. IV.17. B coorBetcTBHH €O
CXeMOH HapyKHHIH BO3[yX CMELIHBAETCHA C BO3AYXOM IEPBOH peuHpKy-
JASUHH (00 HJAM NOCJe Bo3AyXomojorperartens I cTyneHH, KOTOpHI B
Ten bl nepuos He pa6oraer). ATy cmech 06pabaTHBAIOT B OPOCHTED-
HOI Kamepe, MocCJie 4ero K Hell JONOJHHTEJIbHO NOAMEINHBAIOT BO3AYX
BTOpOH penupkyasnuu. B pesysbrare Mmacca Bosnyxa npuoGperaer
napaMeTphl, COOTBETCTBYIOLIHE COCTOSHHUIO Ha BEIXoje u3 Y KB.

[TocTtpoenue npomnecca Ha [-—d-nuarpamme (puc. IV.18) HauuHalor
C HaHeceHUs Ha Hee ToueK H u B, a Takxke omnpeneseHus NOJOKEHHS
trouek ¥, ¥’, Il1, I’ u pacxona mnpuTouHOro Bo3ayxa Gy mo dopmyse
(IV.2) nau (I1V.3). Kaxk oTMeueHo BHIIE, BO3AYyX C IapaMeTpamu
TouKH [I’ mosyd4amT cMelHMBas BO3AYX BTOPOH PENHPKYJISALHH C Ma-
paMeTpaMH TOYKH &’ H BO3AYX, mpouenlinii o6pa6oTKy B OPOCHTEDL-
HOM KaMepe H HUMeOIUHA HekoTopble mapamerpnl Touku O. Ecau pac-
XOA BO3ayxa, o6palOTaHHOTO B ODOCHTEJLHOH KaMepe, COCTaBAAET
Gop Kr/u, a BO3[yXa BTOPOH penupkyasauuu Ggp Kr/4, Toraa

G = Gop + Gy, - (IV.25)

[Tockonbky Touka I’ ABjsieTcst TOUKOH CMeCH BO3IyXa COCTOSHHH
¥- u O, Bce 3TH TPH TOUYKH JiexkaT Ha onHoH mpsmoi. Ilpu atom or-
HOCHTE/bHAsA BJAXKHOCTb BO3JAyXa Ha BBHIXOA€ H3 OPOCHTEJbHOH Ka-»
MepH @o=90--95%. Toraa, nposeas yepes Toukun ¥’ u JI’ npamyio,
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Puc, 1V.17. Cxema CKB ¢ npumeHeHdeM nep- Puc, 1V.18. ] — d-puarpamMma uM3MeHeHHs cO-
BOH ¥ BTOpPO#H pelMpKyasimdi croauua Bo3ayxa B CKB ¢ pUMEeHeHueM

nepBoil ¥ BTOPOH PEeUMPKYJAALUMH AaA peXuma
TenJaoro mnepyoaa

Ha €€ NepeceueHuH ¢ KPHBOH ¢, Haxoaum Touky O. Mmes B Buay 3a-
BucuMocth (IV.25), MoxHO 3amucath ypaBHEHHe TemI0BOro GasnaHca
CMECH:

Gyy Iyr + (Gn— Gyp) o= Gr s,
OTKyZa HAXOJIHM pacxoj BO3AyXa BTODOH PeLHPKYIAILHH:
Gop = Gr (I — o) /(I — L) (1V.26)
Pacxon BO3nyXa, NpOIIEAIIETO Yepe3 OPOCHUTENbHYIO KaMepy, co-
CTaBJASET:
Gop = Gn— Gy - (IV.27)
Pacxox Bo3AyXa NepBOH pEeLHPKYJdLHH ONpEeAe]sieM HCXOAHd H3

TOrO, 4TO DAacXof BO3AyXa Yepe3 OPOCHTeJbHYIO KaMepy paBHAeTCs
cymme Gy+Gip. Toraa

Gy = Gop — G- (IV.28)
Ouranpnuo Toukd cmecu C Ha Jaubum ¥’ H Haxogar mo dopmyse
Ie= (Gy I+ Gyy 1,1)/Gop. (1V.29)

Touka cmecu C HaxomuTcss Ha nepeceyeHud JHHUH [c=const wu
Y'H.
Pacxoa xoJoaa n/s OXJaXA€HHA ¥ OCYVIIKH BO3AYXa COCTABJSET:
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QOX.H:GOp (Ic_‘lo)~ (IV'BO)
BospyxonomorpeBateau I u II cTynenn B pacyueTHHIX YCJIOBHAX
TCOJIOTO MEepPHOZA roja B 3TOH CHCTEME He HCIOJb3YIOTCHA.
HepocTaTKoM CHCTeMBI fBJASETCS CIOXKHOCTh ofecrnedyeHHss aBTOMa-
THYECKOTo peryJjupoBanus. IlpumeHenne 3Toi#l cHCTeMbl He Bcerja
[peicTaB/seTcss BO3MOMXHBIM, NOCKOJLKY B psAjf€ CJAyYaeB JHHHA,
npoBefieHHasn 4epes Touku ¥’ ® I1/, He mnepecekaeT Kpuyw ¢= 100%
M IlepeceKaeT, HO B 00JAaCTH OTpPHIATENbHBIX H/IM CJHHIIKOM HHM3KHX
TeMnepatyp. MHorpa pacxol Hapy»KHOTO BO3LyXa COCTaBJsSeT 3HAYH-
TeJLHYIO JOJI0 OOILIEro pacxoja, BCIeACTBHE 4Yero pellNpKYJAILHOHHO-
ro BO3/lyXa MOXKeT OKa3aTbCs HEROCTATOYHO A/l OOecneyeHHs nep-
BOH H BTOpPOH peLHPKYJAIHH.

§ 38. KoHnuunoHupoBaHue BO3JyXa B XOJOAHbI{I MEpHOA roja

PaccmoTpuM NOCTpO€HHE XapaKTepHBIX NpPOIECCOB  KOHAHIIHOHH-
pOBaHUA BO3AYyXa B XOJOAHbIH mnepHod. HMcxonHbBIMH NAaHHBIMH  AJd
TIOCTPOEHHUSI NPOLECCOB ABJAAIOTCHA: pacyeTHble MapaMeTPhl HapYXKHOTO
ty, Iy U BHYTPEHHErO !z, @y BO3JyXa; pe3yJbTaThl pacuyera 6ajaHCOB
no ten1y XQp u Biare XW; 3HaueHue yrioBoro Koad@uuueHnra JH-
HUHM Opolecca H3MeHEHHS COCTOSIHHA BO3JyXa B NOMEILEHUH ggom=
=3Qu/XW; npuUHUMIHaNbHAs cXeMa OpraHM3allid BO3AYX00O6MeHa H
CHCTEMBl BO3JAyxopacnpejeneHHs ¢ BbIOOpOM 3HaueHHs TeMIepaTypbl
VAaasaeMOoro Bosfyxa ly; pacXojbl HapyXXHOro BO3AyXa, YCTaHOBJEH-
Fble PAacyeToM [Js TEmJOro mepHoAa roia (B 3aBHCHMOCTH OT OpHHA-
TOH CHCTeMBl KOHIMIHOHHPOBaHHsA) Gy, Gy, Gip, Gop, Gop. Pacxon
NPUTOYHOrO Bo3ayxa Gp NPHHHMAIOT NO pacyeTy JeTHero pexkuma C
1e1b10 ofecHeueHHs yCTOHYHBOCTH paboTH CHCTeMbl BO3AyXOpacmpe-
LeJIeHHs,

[lpunnunuanbuag cxeMa OPAMOTOYHOH CHCTeMBl KOHAHIIMOHHDOBA-
HHUSl BO3AYXa noKasana Ha puc. IV.l. Hapyxnbii B03#yx Harpesa-
eTcs B BosAyxomojorpenatene BJII], aguaGaTtHO YBJAaxkHAETCSH B
opocuTenbHOd Kamepe OK u nojBepraercs OKOHUYATeJbHOMY MO-
IorpeBy B BogayxomnoporpeBateie BII/I, mocie 4ero HampaBasgercs
B obcayxuBaemoe nomellenne. [loporpeB Bosayxa B BeHTHJIATOpE U
BO3AYXOBOAAX B XOJOAHBIA NMEPHOHN roja y4YHTHBaTh He OyAeM.

ITocrpoenue npounecca Ha [—d-nguarpamme (puc. IV.19) nauuna-
10T ¢ HaHecenusa TodeK H u B. Ha aunum nponecca egow, HPOBEACH-
HOH uepe3 TOUKy B, HaxoAdT MOJOXKeHHe TOYKH ¥, Xapakrepuaylouied
COCTOSIHHE yJansdeMoro BO3ayxa. Lciau cocTosHHE YAanseMoro BO3-
LyxXa COOTBETCTBYeT mapameTpaM BHYTpeHHe#l cpeibl (paGouell 30HBI),
TOrna TOUYKH B W ¥ coBmajaior.

3HaueHHs 3HTANBNHE M BJIArocoAepKauus, KOTOPHMH HOJKeH 06-
JIafathb NPHTOYHBIA BO3AYX, COOTBETCTBEHHO MOJKHBEI GBITh:

In=1Iy —3 Qy/Gu; (IV.31)
dy=dy — 2 W-103/Gy. (IV.32)

[Tepeceuenue aunHuft Ip=const uwnm dy=const ¢ auHKHelt mpo-
Lecca U3MeHeHHsI COCTOAHHS BO3AYXa B TNOMEUIEHHH enoy OTpPEHE/IsfeT
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noJIoXKeHHe TOYKH [1, xapakTepHay- I
jolliell COCTOSIHHE TPHTOYHOrO BO3-

nyxa Uepea Touky II TNpPOBOAAT — &7
JHMHHIO dp=const no mnepeceyeHus ttg ?2/

¢ KpuBoil @=90+95% B Touke O P
Jlunus OIT xapakTepu3ayeT NpoIecc ¢ s s
HarpeBaHHA BO3[yXa B BO34yXO-
nogorpesarese Il crynmenn.

Jlunuu Jo=const u dg=const
NPOBOAAT A0 HX B3aHMHOro mnepe
ceyeHHss B Touke K (mapaMeTphl
BO3AyXa NOCJe BO3LyXOmoJOrpeBa-
teqass BII1 na Bxome B opocCHTeJDb-
Hylo Kamepy). Takum oGpa3om, Ju
Hua H K-—HarpeB Bosnyxa B BIII;
auHua KO — u3o3HTaabnuiiHOE YB-
JaXXHeHHe BO3AyXa B OPOCHTE/b-
HOH Kamepe.

Pacxon tenna ua I crynedu mo- <5

Jorpesa BO34yXa puc IV 19 | — d-nuarpaMMa H3MeHeHHs CoO-
cToauds Bo3ayxa B Npamorouuolt CKB nnsa

QI j— Gﬂ (IK —_ IH) (IV 33) pexHuMa XONOAHOro Mepuoia

g5 =

Pacxoa remna na Il crynewu mopgorpeBa BO3ZyXa
Qi = Gu (In—1o) (IV 34)

Pacxox BoAb Ha TMOANHUTKY OPOCHTEIbHOH KaMephl MJsA KOMIEH-
calMM BOALI, HCHapuBuiefics B Tpoliecce H303HTAJBIMAHOIO YBJAXK-
HEeHUs BO3AyXa,

Wao= Gy (do—dy) 1073 (1V 35)

IIpn ncmoJsib3oBaHMM cucTeMbl yTuiausanuu Temia (CYT) yranse-
MOTO BO3JyXa MOXHO TpeJBapHTeJbHO TNOAOTpeBaTh HapyXKHBIH
Bo3ayx Ecim mpumensercs CYT ¢ npoMeXYTOUHBIM TeNJIOHOCHTEJIeM
H Tem1000OMEHHHKAMH TOBEPXHOCTHOIO THIa, YyHajifieMbli BO3AYX,
HamnpuMep, OxJaXjaeTcd OT cOCTOAHHA ¥ no cocrogHua ¥”, a Ha-
PYXHLA nojorpeBaercsi oT cocrosHus H go cocrosuus H”

[Ipu 3TOM OT yAanseMOro Bo3ayxa OTBOAUTCS TEIJIO

Qy =Gy (Iy—Iyn). (IV 36)
Pacxon Temia, BocnpHHHMaeMOro  HapyXHBIM  (TIPHTOYHLIM)

BO31YXOM, COCTaBHT:
Qu=Gn (Iyo — Iy) (IvV 37)

Ecau npeneGpeun pacxomamu Temia, TepsaeMOro WJH BOCHPHHH-
Maemoro sjemedramun C¥T 3a cyer KOHTaKTa € OKpyXamwilueh
CpefAoH H OT HacOcoB, To coOamopaeTcs pPaBeHCTBO Qy=Qn HJIn

Gy (Iy —1y)) = Gy (Iy0—14) (1V 38)
Ilpu ucnosbsoBanuu CYT pacxox Temnia BO3JYXOMOZOrpeBaTesieM

I crymeHd cocTaBur:
Q = Gn(lx — Iy») (1V 39)
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Iipumep 1V.4. Tocrpoutrs ua [ — d-guarpamme (puc. IV.19) npouecc KOHAULHO-
HHDOBAHHs BO3AyXa IO NPSMOTOYHOH cXeMe jJifi XOJIOZHOrO [epHOAa, Olpele/HTE
pacxoa Tensa B Bosjyxonoporpesatensx I u Il crynmenell u pacxoa Boawbl, Hcmaps-
foiiefics B OPOCHTe/IbHON KaMepe. PacueTHble nmapaMeTpel HApPYXXHOFO BO3AyXa: fm==
=—25°C; @a=80%; [e=—24,3 k1 )x/kr; du=0,5 r/kr. PacueTHble NapaMeTpPH BHYT-
peHHero Bosjyxa: f5=20°C; @s=40%; ds=>5,8 r/kr; [3=35 kIlx/kr. TeMneparypa
yraaseMoro Bosnyxa fy=21°,

Pacxoj NPHTOUHOrO Bo3jyXa COr/IacHO pacyeTy JeTHero pexxuMa Gn=18 000 kr/u.
W3buitkn Temwla SQn=18 000 xJ>/u; usbuitku Baaru SW=30 kr/u. Yriosoil Ko3p-
dRuHeHT Jyua npouecca €mom = 180 000/30=6000 kI x/kr, uau 6 kIx/r.

Pewenue, Tlocrpoeune Ha I — d-auarpaMMe HauHHaeM ¢ HaHeceHHsi Toyek H u B,
Ha nuunu npouecea epowm, NPOBEIeHHON Yepe3 TOUKY B, HaXOLUM NoJOXeHHe TOYKH ¥,
XapakTepHayloilieli cocTosiHMe ypanseMoro Bosayxa. Touka Y uMeer mNapaMeTpH:
ty=21°C; py=39Y%; Iy=236,8 kx/kr; dy=6,2 r/kr.

TlapaMerper npHTOuHOro BO3Zyxa  cocraasior: Jn=35—180000/18 000=
=25 gl x/kr; dy==5_8—30-103/18 000=4,1 r/xkr.

Ilepeceyenne guuuu Iy=const (unu dn==const) c JuHHel €4on ONpegessieT Ho-
JoXeHHe TOUKH [, xapakTepHsylomieli COCTOsiHME NPHTOYHOFO BO3ayXa: fn=14,1°C;
I, =25 gIx/xr; 9o=42%; du=4,1 r/kr.

AHanuTHUECKHM pacyeToM onpeje/sieM napaMerps Touek ¥ u II:

Iy =35+4-1/(0,98 —2,45/6) = 36,75 xIx/kr; dy=15,8+ (36,76 —35)/6=
=6,09 r/kr; f¢;=20— (0,98—2,45/6) (35— 25) = 14,28 °C;
dn=5,8— (35 —25)/6 = 4,13 r/kr.

Ha nepeceuennn muuun dn=const ¢ xpusoli ¢=90Y% HaxoLHUM IOJIOXKEHHE TOUKH
O c napaMerpamu fo,=2,6°C; @o=90%; /o=13,1 x[Ix/kr; do=4,13 r/kr. [lo ¢op-
myJe (I11.60) aHanHTHYECKUM pacyeToM ollpeelseM:

I, =4,13.5,37—9,66 = 12,52 xIx/kr,
a no dopmyae (11 61)
to = (12,52 —8,6)/1,88 = 2,09 °C.

Iposogum suumo Io=const po nepeceuenusi ¢ Jauuueli da=const B Toure K,
uMelomeii NapaMerphl: #x=12,5°C; @u=23%; F«=13,1 kIx/kr; dx=0,5 r/kr. 3ua-
yeHHe fx HaXoLHuM 1o dopmyne (11.55):

tx = 2,09 42,45 (4,13 —0,5) = 10,98°,
Pacxon temna B Bo3pyxonoporperatesie 1 crynmeHu (6e3 HCIONbL3OBaHHS TeNJO-
yTHIH3aTOpa) COCTABJSAET:
Q; = 18000 [13,1 — (—24,3)] = 673 200 x[Ix/u.
Tennonorpe6nenne Bozpyxonoporpeatenem I1 cryneun
Qp;==18000 (25 — 13,1) = 214 200 x/Ix/xr.
[Ipu aHaJHTHYECKOM pacyere NONYYaeM:
Q; = 18000 [12,52 — (— 24,3)] = 662 760 kIIx/u;
Q= 18000 (25— 12,52) = 224 640 kKIx/x.

Jna yMeHbuieHHS pacxoja Temyia B mOpoleccax NPHIOTOBJIEHHS
BO3AyXa 3aJaHHBIX TNapaMeTpoB BO3MOMKHO [NPHMEHEHHE CHCTEM
KOHAMLHOHHPOBAHHSA BO3AYXa ¢ NepBoi peuupKy/aauued. [IpuHuunuann-
Has cXeMa Takoi cHCTeMbl nokasaHa Ha puc. IV.15. B stoii cxeme
BO3MOXKHH JIBA BADHAHTA CMEUIMBAHHS HApYKHOLO M  peUHPKyJd-
LIHOHHOI'O BO3[yXa: A0 H WOCJe BO3AyxomojorpeBates | cTyneHH.

[Toctpoenue npoulecca Ha [—d-guarpamme OpH CMemIHBaHWH Ha-
PYXHOTO M pEUHPKYJALHOHHOIO BO3ayxa no | cTymeHH NOAOTpeBa
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dy

dp=d,

d

N

PHc, I1V.20 [ — d-puarpamma H3MeHeHHd coO-

cTogHus Bo3ayxa B CKB ¢ nepBoii peuupKy-

NgauHed ANg peXHMa  XOJOJHOro mnepHoja

IPH NOAMELIHBAHHH PeUHPKYAAUHOHHOrO BO3-

AyXa uepej Bo3jyxomojorpesaTenem I cTy-
neHyd

Puc. 1V.21, | — d-pHarpaMmma H3MeHeHHs CO

ctogHus Bo3ayxa B CKB c¢ nepBoli peuMpKy-

aauvedl Ans peXHMA XOJOAHOrO NEPHOAA NPH

GOAMEUIHBAHHH PelHPKYJISIHOHHOrO BO3-

Ayxa fiocde  BosAyxonojorpesareas 1 cry-
feHH

nokazano Ha puc. IV.20. IlocTpoeHre HaUMHAIOT C HaHECEHHs TOYEK
B u H, mocje yero onpefensior nojoxenue touek ¥, [T m O.3areMm
COenMHAT TOYKH ¥ H H u Ha 3Tofl JuHuM (JHHHS CMECH) yCTaHaB-
JHMBAIOT MOJOXKeHHe TOYKH cMecH C, anasa uero Haxogar [ (mim dc):

Ie=(Gy In+Gyp Iy) [Ga. (1V.40)

Touka cmecn HaxogWTca Ha nepeceyeHuu JuHHd BH u dc=
=const. Uepes touky C mnpoBoasr snuHHI0 dc=const, a uepes
Toyky O — nuHuio [o=const [0 HX B3aUMHOTO [EpECCUYCHHA B
Toyke K, KOTOpasi XapaKTepH3yeT COCTOSIHHE CMEeCH HapyXHOro W
PEelHpKY/IANMOHHOIO BO3AYyXa MOCJAE €ero HarpeBaHHd B BO3AYXO-
noporpesarene I crynenn. Takum o6pasom, HY dBisercs auHuei
CMECH HapyXHOro M peUUPKYJAALHOHHOro Bo3ayxa; CK — auHuel
M303HTAJIbIHHHOIO YBJAXHEHHS BO3JAyXa B OpOCHMTEJbHOH KaMepe;
OIl — nuHuell npouecca HarpeBanus Bosgyxa Ha Il  crymenu mogo-
rpeBa; JIBY — nvHueldl mporecca M3MeHeHHS COCTOSHHS BO3AYyXa B
NOMELIEHHH.

Pacxon tennia Ha | cTymeHn momorpeBa cOCTaBJIAeT:

Q = Gn (Ix—1Ic)- (IV.41)
Pacxoa Ttemaa Ha Il crymenm mogorpeBa ompegeasercs mo ¢op-

myse (IV.34), a pacxom Boam Ha mOANHTKY (OPOCHTENbHOH) KaMe-
py—no dopmyne (IV.35).
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B Tex cayuyasix, Korja ToYKa CMECH HapyXHOTO H DelHDKYASANHOH-
Horo Bosiyxa C oKa3blBaeTcsi HHXke KpuBoli ¢==100%, uTo MoOXer
npuBecTH K 06Gpa3oBaHHIO TyMaHa W BHOAJEHHIO BJard BHYTPH
YCTAHOBKHM KOHAWIMOHHPOBAHHS BO3AyXa, OOLIYHO HCIOJNB3YIOT CXEMY
C TNOAMEINMBAHHWEM pPEIMPKYJIALNMOHHOrO BO3AyXa Mocje BO3AYXO-
nogorpepatesis I crynemnm (Ha puc. [V.15 moKasaHO NyHKTHPOM).

[TocTpoenne  mpoumecca  KOHAMIHOHHPOBaHHS BO3AyXa  Ha
[—d-nunarpamme (puc. 1V.21), KaK ¥ B pacCMOTpPEHHBHIX BHILE CJIy-
yasx, HAYMHAIOT C HaHeceHHd ToyeK H u B u ompejeseHus MNOJIOXKe-
uusi Touek ¥, IT u O. [ocsie 3TOro BBIYHCJAAIOT 3HAYEHHE BJAroco-
JepxkaHus B Touke cMecu C mo dopmyJe

de = (Gy dy + Gy, dy) /Gn. (IV.42)

3ateM npoBoaaT auHME [o=const u d.=const A0 ux B3aWMHOro
nepeceuenus B Touyke C. Yepes Toukn ¥ 1 C TPOBOAAT JIHHHIO N0
nepecedyenuss ¢ JuHmell dg=const B Touke K. TakuMm oGpasom, HK
ABJIAeTCA JIMHWeH Npollecca HarpeBaHus Bo3iayxa Ha I cTyleHH mojo-
rpeBa; K¥ — JnuHHeH cMecH NOAOTpPeTOro HapyXXHOTO M  PelHpKYJs-
IHOHHOTO Bo3Ayxa; CO — yuHHEeH [pouecca H303HTAJbIHHHOTO
yBnaxHenusa; OJ] — nunweit mnporecca HarpeBaHus Boaayxa Ha I
cTyneHu nojorpeBa; IIBY — nuuueil mporecca H3MeHEHHS COCTOSIHHSA
BO3[yXa B OGCJYXHBaeMOM MNOMEUIEHHH.

Pacxoa remna Ha | cTymeHu mojorpeBa HaxoifAT Ho ¢opMyJie:

Q = Gy (Ix—1Iy). (IV.43)

Pacxon Temna wa Il crymenu ompenensioT no ¢opmyte (I1V.34),
4 pacxoi BOAbl Ha NOANHTKY OPOCHTeJbHOH KaMepbl N0 ¢opMmyJie

Wy = Gn (do—dc) 1073, (IV.44)
Hpumep 1V.5. [Ioctpouts na [ — d-gHarpamMme npolecc KOHAHIHOHHPOBAHHS
BO31YyXa AJIS XOJOLHOTO NMepHoga NpH cxeme ero o6paGOTKH ¢ MepBOA peuHpKyJasuHed
(moaMemHBaHHE DPEUHPKYJSALHOHHOrO BO3JAyXa mocjae BO3gyxonogorpesartens ! cry-
neHH). PacueTHble MapaMeTpbl HapyXXHOFO BO3gyXa: ta=—25°C; In=—24,3 k[lx/kr;
9a=280%; dn=0,5 r/kr. PacueTHble napaMerpbl BHYTPeHHEer0 BO3iyXa: fs=20°C;
1:=35 x[Ix/kr; 9:=40%; ds=>5,8 r/kr. O6uufii pacxox NpHTOYROro Bozgyxa Gn=
=18 000 xr/u4. Heo6xopumnlli pacxox HapyxHoro Bosavxa Gg=10000 kr/u, Pacxon
PenHpKYISANHOHHOFO Bo3gyXxa (G p==8000 kr/u, ¥YrioBolk x03dduIHeHT Jyda npouecc
tca B2I;Sédemeﬂﬂﬂ €mom = 18 000/30=6000 k[Ix/xr. Temneparypa yIajsemMoro Bosayxa
y= .
Pewenue. Tlocrpoenne Ha I — d-gnarpamme (puc. IV.21) HaudHaeM ¢ HaHeceHus
Touek H u B. Jlasee aHasNOrMYHO paHee pacCMOTPEHHOMY HpUMepY ONpepenseM NOJo-
xetne Touek ¥, IT u O ¢ napamerpamu:

ty=21°C; @y=399%; [Iy=36,8 kll:k/kr; dy=6,2 r/kr;

In=14,1°C; @n=429%; [;=25 x[Ix/kr; dy=4,13 r/kr;

to =2,6°C; I,=13,1 KJIX/Kr; @o=90%; d,=4,13 r/kr.
AnasmTHYecKHM pacueroM noJyueHo: [Jy=236,75 kx/xr; dy=6,09 r/kr; dy=

=4,13 r/Kkr; ta=14,28°C; [,=12,52 kJIx/kr; t,=2,09°C.
Ilo ¢opmyne (IV.42) naxomum Birarocofepxanne TouKH cMecH C:
10 000-0,5 - 8000.6,2
de. = : — =25 .
c 18000 »9 T/RT
Touka cMecH HaxogHTcs Ha nepeceueHHH juHHE [=const u d;=const u HMeeT
napamerpal: f¢=6,6°C; Ic=13,1 x/Ix/xr; de=2,5 r/kr; gc=40%.
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BHnoauuM TOT e pacueT aHaJWTHUeCKMM MeTtoaoM. Haxoguum:
10 000- 0,5 4 8000-6,09

de = =2,43 .
¢ 18000 /e
YraoBoit Ko3thdhELHEHT JTy4ya NPouecca CMEIIHBAHHUS
36,75 — 12,52
= 6,62 KIX/Kr.

= 76,00—2,43

Toraa fo=21—(36,756—12,52) (0,98—0,21/3,176) =1591°C.

Yepes Toukd ¥, u C NpoBoAEM NPAMYIO JIHHHIO [0 NepecevyeHus ¢ Junueli dy—=
=const B Touke K ¢ nmapamerpamu: £=25°C; @x=7%; Ix=16 k[Ixk/kr; dix=
_O,SO;é};;émeM napaMeTpH TOUKH K aHaNUTHYECKHM NyTeM:

Iy=Ily—e, (dy —dy) = 36,75 —6,62 (6,09 —0,5) = — 0,25 k[Lx/xr;
ty = ty— (Iy—Ix) (0,98 —2,4b/e;) =
= 21 —[36,75— (—0,25)] (0,98 —2,45/6,62) = 1,57 °C.
Pacxog Tensa B BoanyxonogorpeBatensx I u II crynenn cocrabur:
Q; = 10000[ (1,6) — (—24,3)] = 223000 x[1xk/4;
Qq; = 18000 (256 — 13,1) == 241200 r[Ix/4.

COOTBeTCTBeHHO no 2HaJUTHICCKOMY MeTOay HaxoAuM:
Q; = 10000 [(—0,25) — (—24,3)] = 240500 K[lK/u;
Q) = 18000 (25— 12,52) = 224640 k[IK/u.

CaesyeT OTMETHTb, YTO HOPH PaBHBHIX YCJOBHAX pPacXofbl Temsaa
Ha | crynmeHn NojorpeBa OKa3blBAIOTCA OAMHAKOBBIMH HE3ABHCHMO
OT TOrO, 'ie MPOHCXOAMT CMEIUMBAHME HAPYXKHOrO M PEIHPKYJALHOH-
HOTO BO3AyXa: A0 HJH Iocje Bo3gyxonoporpesareas [ crynmesw.

PaccMOTpHM TNOCTPOeHMe Mpoliecca KOHAHLMOHMPOBAHHSA BO3LYyXa
C mepBoii U BTOPOH PEUUPKYJALHMAMH, IpHHIHIHAJbHAA cXeMa Ko-
TOpOro mnoKa3aHa Ha puc. IV.17.

Ha [/ — d-guarpammy (puc. IV.22) mnasocar Ttouku H u B, a
3aTeM onpefessaOT noJoxenne Todek & u [1. IIpu M3BeCTHHIX pacxo-
JaX Hapy>KHOTO H NPHTOYHOTO BO3AYyXa, Bo3gyxa nepsoil G, u BTO-
poii Gy, peuHpKyJsLHH, BO3AYyXa, OGPaGOTAHHOIO B OPOCHTeJ/bHOM
Kamepe Gop, BJarocojepxaHus pPeNUPKY/ISALHOHHOTO BO3Ayxa dy H
cmecH dcy, COOTBETCTBYIOIIHX  COCTOSIHHIO — NPHTOYHOrO BO3AyXa
deg=dp, BBIYHCJIIOT  BJIarOCOJepikaHHe BO3AyXa Ha BBIXOLe H3 OpoO-
CHTE/NBHOH KaMephl:

do = (Gn dn— Gy, dy) /Gop- (1V .45)

Touxka O Haxo;uTca Ha nepeceueHud JuHHH do=const u KpuBO#H
9o=90+-95%. Coenunus Touky O ¢ Toukoi ¥ TpsIMOH JMHHeH, Ha
nepeceyeHud ee C JHHHeHl dyp=const ompenessioT MOJOXKEeHHe TOUKH
cmecn  C.

B 3aBHCHMOCTH OT KOHKpETHHIX YCJIOBHi BO3AYX HEPBOH peLHp-
KYJALHH MOXeT OblTh MOAMeUWIaH K HapyXHOMY KaK INlepel BO3IYXO-
nogorpesatesieM | cTymeHH, Tak u nocie Hero. B 3aBHCHMOCTH OT
3TOTO TIPOHM3BOJHUTCS [aJjbHefiliee NOCTpoeHHe Npouecca (Kak H LA
CHCTeMbl TOJBKO C MepBOH pelupKyJaAanHed).
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[Ipennosioxum, YTO CMeEIIHBa-
HHe HapyXXHOTO M PeLHpPKYJIAILHAOH-
HOTO BO3AYyXa NPOH3BOAHTCA MOCJE
BO3ZyXomojorpenaresis | CTYNeHH.
Toraa  BaarocojepxkaHue CMECH
BO3JyXa NepBOH DEUMPKYJNAUNHM H
HapyXHOro onpefensierca no ¢op-
myJe

dg = (Gyp dy + Gy dy) [Gop-  (IV.46)

Touka cmecu C; HOAOTPETOrO
Hapy>KHOTO BO3AyXa C BO3AYXOM
mepBOfl PENUPKYNAUMH HaXOAHTCA
Ha TepeceyeHHH JHHHH dey u [o.
Ha nepeceueHnH TnpOJAOJXKeHHSA
aupuy ¥C; ¢ auHuedl dy HaxoAAT
noJsioxxedne Touku K. B pesyabrare
nosyuawTr auHuu: HK —nponecc
HarpeBaHHd HApYXXHOI'O BO3AyXa B
Puc, 1V.22, | — d-agHarpaMMa M3MEHEHHMS CO- BO3/lyXONOAOrpesaTedie I CTYNCHH,
croanua Bo3ayxa B CKB ¢ nepsofi H BTopoit K;V— npouecc CMeninBaHHA Ha-
PeUpKy A USMH nn:ep[l)‘%):;‘ma XONOJAHOTO PYXKHOMO BO3/yXa W BO3AYXa mep-

Boit peuupkyasuus; C,0 —npo-
LeCcC M30IHTANBNHUIAHOTO YBJAXKHEHHA B OpOCHTeNbHOH Kamepe; OY —
Ipoltecc CMeIHBaHHA BO3AyXa, Hpollefuiero o6paboTKy B OPOCHTEJb-
HOHl KaMmepe, ¢ BO3AyXOM BTOpO#l peunpky.asauuu; Co/I — npouecc Ha-
rpeBa Bo3ayxa B Bosayxomojorpesareie II crynenw; [IBY — nmpouecc
H3MEeHeHHsl COCTOSIHHA BO3AYXa B HOMeIlleHHH.

Pacxol Temjia B BO3AyXonojorpeBateie | cTymeHH HaxoAAT IO
dopmyne (IV.43). Pacxox Tensna B Bosayxomozorpesatese II cry-
MeH

Q= Gn (In—1I)- (1V.47)
Pacxol BoAbnl Ha NOJANHTKY OpPOCHTEJNLHOH KaMeph!
Wi = G, (do—d,y) 1072, (1V.48)

Paccmorpendbie Ha puc. IV.19—IV.22 npoueccn KOHAMUHOHHPO-
BaHMA BO3JyXa COOTBETCTBYIOT clydadM, KOTAa B of6C/yKuBaeMbIX MO-
MeleHuAX HabJI04aloTca H3OLITKH TeNJ1a | BJIAard. 3ayacTylo, 0co6eHHO
B NMOMCIIEHHAX XKWJBIX ¥ OGUIECTBeHHBIX 3JaHul, HaJinuue H3GHITKOB
Teljia CBA3aHO ¢ PaGoOTOH CHCTEM OTOIIEHHS, KOTOpble Yalle BCEro
Pa6oTaT HeNnpepbiBHO. DTO NPHBOAMT K GECHOJE3HBIM 3aTpaTaM
Telia, a Takke K yBesuueHuto Harpysku Ha CKB. Ilostomy, rorma
3TO BO3MOXKHO, B pabouyl0 4acTh CYTOK NpeiycMaTpHBAETCH OTKJKYe-
HHE CHCTeMHl OTOIIeHHsA, a QYHKIHA obecnedeHus: TpeGyeMbIX napamer-
POB MHKPOKJIHMaTa NOMeleHHH NosHOCTLIO Bo3saraercs Ha CKB. Ten-
JIOBOH 6aJjiaHC MOMEINEHHS B 3TOM CjyYae MOXKeT OKa3aThCs OTPHIA-
TeNbHBIM. COOTBETCTBEHHO MeHSeTCs HANPABJEHHe JHHHH IPOIecca ua-
MeHeHHUs COCTOSHHS BO3AyXa (3HAYEHHH enom CHHIKAIOTCHA), UTO MPHBO-
JHUT K HEOGXOAMMOCTH YBeJHYeHHs MapaMeTPOB NPHUTOYHOrO BO3AYXA H
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Puc, 1V.23, Cxema CKB ¢ Hcnoab3oBaHHEM KOHAHLHOHEDPA cHcTeMbl JABYXCTYNEHYATOro HclapH=-
TEJBHOTO OXJAMNKAEHHN JJIS PexRHMA XOJOAHOTO NMEpPHOAA

1, 10 w 1l —KaanaHm,

2 ~ cmecuTellbHad Kamepa;

3 — ¢uaAbTp, 4 — TEINIOOGMEHHHK, 5 —

Kamepa OpOIUEHHA, § — BeHTHAATOP, 7 H 8 — AAT4HKH; 9 H 12 — KaHaJhl

COOTBETCTBEHHO HArpPy30K Ha BO3-
pyxonoforpebatenp Il cryneHm.
TemnepaTtypy yarajseMoro Bo3lyxa
!y IpHHUMAOT paBHOHU fz. PaccMor-
PHM OJMH M3 BO3MOXKHBIX IPHMEPOB
NOCTPOGHHSA NPONECCAa KOHMAHIHOHH-
poBaHHsA BO3AyXa HJS TaKHX YCJO-
337078

Ha puc. 1V.23 nokasana npuH-
IMIOHAJbHAsA CXeMa NpPHMEHEeHH:
KOHIHIHOHEPA CHCTEMBl ABYXCTY-
NeHYATOr0 HCHAPHTEJNBHOIO OXJaXK-
AeHHus B X0J0AHbIH nepuoa. OcobeH-
HOCTBIO 3TOH CHCTeMbl ABJISETCA TO,
YTO NOBEPXHOCTHHIH TENJI006MEHHHEK,
BLIMOJIHAIOIIME B TENJBIH NepHOA
dYHKIHIO Bo3ayxooXnanurens I cry-
NeHH, HMeeT BecbMa pasBHTYIO
HOBEPXHOCTh. ITO CBSI3aHO C TEM,
YTO Pa3HOCTb TeMIeparyp MeXAY
o0pabaTbiBaeMbIM BO3AYXOM H XO-
JOJOHOCHTE/IEM CPaBHHTEJbHO He-
6onbiasg. B xonodHHE neprox pas-

g

=3

a

Puc. 1V.24. | — d-AnarpaMMa ¢  peXuMoM

KOHJHUHOHHPOBAHHY BO3AYXa JJIS XOJOAHOIO

nepHoja ¢ WCIONb30BAHHEM KOHAHIHOHEpA

ABYXCTyNEH4ATOT0  HMCIOAPHTEJbHOTO OXJaXK~-
JAeHHS
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HOCTb TeMIlepaTyp AOCTHraer GOJMbLINX 3HAYEHHH, YTO MO3BOJSET obec-
NEYHTh ero BBICOKYIO TeIJIONpPoH3BoJHTeNbHOCTb. IIpH 3TOM OKasblBa-
ercsl 1leqecoo6pasHblM BO3JIOKHTh Ha 3TOT TeNJOOOMEHHHK He TOJIbKO
¢yukuuu 1 1 11 cryneHeit nogorpesa, Ho U QYHKIUIO BO3AYIMIHOrO OTO-
IIJIEHHUSI. .

B cooTBercTBHH cO cXeMofi HapyXHbIH BO3AyX 4epe3 IpHEMHHY
Kjaanan | moctymaer B KaMepy 2, I'ie CMeLUHBaeTCsl ¢ PeUHPKYJIALHOH-
HBIM BO3JYXOM, NMOABOAMMBIM MO KaHajy [2. Bosgyx HarpeBaercs B
Tenjoo6GMEHHHKe, H Ha BBEIXOJle U3 Hero pasjessiercss Ha /ABa IOTOKA:
OMHMH IIOTOK NPOXOJHT Yepe3 OpOCHTeJbHYI Kamepy d, a ApYrodl Ham-
paBasietcss B 06X0j ee mo GalimacHoMy KaHaay 9. B opocuTesnbHOH Ka-
Mepe IPOH3BOJHUTCS M303HTAJbIUAHOE YyBJaXKHEHHe BO3AyXa, MOC/e
uero yBJjiaXkKHEHHBIl BO3JAYyX BCTylaeT B CMeCh C BO3AYXOM, NMPOIIEAUIHM
no GafimacHomy KaunaJay. B obcayxkupaeMoe IoMelleHHe BO3AYX Hal-
paBasieTcss IO KaHaJaM C NOMouIblo BeHTHJasTopa. as pery/iauposa-
HHSI TeMmepaTyps B NOMEIUeHHH MHCHOJb3yerTcs AaTudk 8, BosjeHcr-
BYIOIMH Ha HCIOJHHTE/bHBIA MexaHH3M Kjaamasva ]I, ycTaHOBJ/IEHHOTO
Ha TpyGONpOBOAe MOMAYH TelJIOHOCHTEJsl. Bia’kHOCTL peryJupyercs
IO HMIYyJbCY AaTUHKa 7, BO3JAEHCTBYIOLIEIO Ha HCIOJHHTEJNbHBIH Me-
XaHU3M BO3AYyIIHOTO KJaanaHa I0, KOTOpu mo3BOJAseT H3MeHSTh COOT-
HOUIeHHe PacXofloB Bo3jyXa, o6paloTaHHOro B Kamepe H HpOUIeAUIEro
yepe3 Oafimac.

HcxofHBIMH JaHHHIMH SIBJASIOTCSA: IapaMerpbl HapyXKHOro ty, Iy u
BHYTpEHHEro {z, (s BO3/yXa; oOIIUH pacxol NPHTOUHOTO BO3AYXaA,
YCTaHOBJIeHHH# pacueroM AJisi jeTHero pexuma Gyn; pacxoi HapyXHoO-
ro Bosayxa (gm; GajaHc MO MOJHOMY Temay (B AaHHOM caydae OTpH-
HatenpHbill) XQg; 6ananc no Biaare TW; yruosefi KoadduuneHT ayuya
poliecca H3MEHEHHs COCTOSTHHS BO3AyX2a B MOMELIEHMH gnom=2Qu/ZW.

ITocrpoenne mpouecca Ha [ — d-guarpamume (puc. IV.24) HauuHator,
KaK OOBuHO, ¢ HaHeceHHs Touek I 4 B u BHUHCASIOT 3HAUeHHe
JHTAJIbIMH TNPHUTOYHOTO BoO3Ayxa mo QopmyJe

]H:]B+2QH/GH- (IV.49)

Hepes Touky B npoBOASIT JHHHIO mpolecca H3MEHEeHHsl COCTOSHUS
BO3/1yXa &nom A0 HepecevyeHMs ¢ juHHell Ip=const, B peaysbrare uero
HaxolsT noJoxenwe To4kH [I, Toukn H u B coequHSAIOT OpsMOH JH-
HHell, Ha KOTOPO# HAaXOAAT TOuKy cMecH C, jexkallyio Ha HepeceueHHH
3TOit MMHMA C JHHHeH [c=const, onpenesnsiemolr no dopmyie

Ie=(Gy Iy + Gyp 15) /Gn, (1V..50)
rae Gyp — pacxoj Bosflyxa MepBoi PeLUDKyJIAIMH, OIpeAe/sieMblli 1Mo  (opMyie
(IV 20), kr/u.

Hepes Touky C mpoBoxsiT JuHHIO de=const, a uepes Touxy [T —-
JIMHAIO [p=const 10 HX B3aMMHOro nepeceueHusi B Touke K (mapamer-
pBI BO3IyXa mocC/le BO3AYXOMOAOrPeBaTes).

Ha nepeceuennn nunnd Iy=const ¢ kpuBoi go=90-95% Haxozst
nonoxenue Toukd O, Xapakrepusyiomwed COCTOSIHHe acTH RO3ZyXa,
Tpollefller M305HTAMNbINAHOE YBJAXKHEHHe B OPOCHTENbHOH KaMepe.

Pacxon Bosnyxa, npoweauero uepes Gafinac, cocTaBiger:

G = Gn (do — dn)/(do — dy) . (IV.51)
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Pacxop Bosiyxa, o6paGaThiBaeMOTO B OPOCHTeJIbHON Kamepe, Ha-
xoxaT no ¢opmyne (IV.8). Pacxox Temsia Ha HarpeBaHHe BO3LyxXa
onpeflessiercss mo popmyJe

Q = Gn (Ix—1I¢). (1V.52)

§ 39. KoHguuHOHHpOBaHHE BO3/lyXa C NPHMEHEHHEM XHIKHX
afopﬁeﬂros

B § 21 u 25 6blM paccMOTPeHbl MOHATHS O B3aHMOJEHCTBHH BO3-
JlyXa ¢ MOBepXHOCThbIO pacTBOPOB coJell. Bpjio mokasano, 4TO Haj 1O-
BEPXHOCTbIO PaCTBOPOB YIPYrOCTh BOASIHOTO Mapa HHXKe, YeM Haj 4Hd-
cTOf BOXHOH MOBEPXHOCTHIO, IPH OJHHAKOBHIX TeMmepaTypax, H B 00-
meM cayyae sBjsercss (QyHKIHed TeMIepaTypel M KOHLEHTpauuH pac-
TBOpa, T. €.

pn=1 (¢, Kp).

Hcnonp3yst 310 CBOACTBO, B KOHTaKTe C PacTBOPaMH MOXKHO OCY-
INeCTBJISATh NMPAKTHYECKH J100ble NPOUECCH H3MeHeHHsl  COCTOSIHHS
Bosnyxa (cM. puc. 11.10). ITpn 3TOM HEOOXOAMMO JHIIb BHOpPATh TEM-
mepaTypy U KOHUEHTPAIHIO PacTBOpa, /s 4ero yaoGHO MOJb30BATHCSH
I—d-nuarpammoit (cm. puc. I11.25), na Koropofi HaneceHB KpHBHIE
KOHUeHTpauuu Kp.

IMpuMenenne pacTBOPOB coJiel MO3BOJsSEeT B  OXHOCTYIeHYATOM
amnapare IOJyYHTb BO3Ayx TpeCyeMblx mapaMeTpoB (AJs cCpaBHeHHS
namomunm, yto B CKB, rae npuMeHsiercss Bojga, B TeNJbll MepHOX
roia, Kak mpaBujio, 06paboTKa BO3/4yXa HMeeT JBe CTyIeHH, a B XO-
JIOJHBIH—Tpu). KpoMme ToTO, mpejcTaBisiercss BO3MOXKHBIM OCYWIaTh
BO3Ayx 0e3 MpUMeHEeHHs] XOJOAMJIbHBIX YCTAHOBOK, @ TAKXKe HCIOJb30-
BaTh allapaT HeloCPe/JCTBEHHOTO KOHTAKTa pacTBopa H BO3lyxa B
KauecTBe 3JleMeHTa CHCTeMH YTHJIH3aliHH BTOPHUUYHOTO TemJa,

Oco6GeHHOCTh HCIIOJB30BaNHS PaCTBOPOB COJIeH B CHCTEMax C amnmna-
paTaMH HeHmOCPe/JCTBEHHOTO KOHTAKTa 3aKJ/I0UaeTcss B TOM, 4TO B IpO-
Hecce oOpaGOTKH BO3/yXa H3MeHSIeTCS He TOJIbLKO TeMilepatypa, HO H
KOHUEeHTpanusa pactsopa. B cBasu ¢ atum YKB nosxua Briiouats B ce-
0s 1Ba CTPYKTYPHBIX 3JjleMeHTa: y3eJ KOHAHUHOHHPOBaHHUsS BO3Iyxa
M y3eJ IPUTOTOBJIEHHS pacTBOpa.

B Temsbli mepHoa NpH OCyllKe NPHTOYHOTO BO3AyXa BJara M3
HET'O MePeXOJUT B PAcTBOP, B Pe3yJbTaTe Uero KOHHEHTPAUHS PacTBO-
_pa cumxaercs. Jlis BOCCTaHOBJEHHSI KOHHEHTPAILlMH PAacTBOP pereHe-
pUPYIOT. DTO MOXKeT GBITb JOCTHTHYTO BHIIapHBaHHeM H3OBLITOUHOM
BJIard HJIM, YTO NMPUMEHSIeTCs yallle, METONOM aecopGHHH (KOHTAKTOM
NOJOTPeTOTO PAcTBOpa ¢ BO3AYUIHBIM TNIOTOKOM), B xosoanbiit nepuos
«IIPUTOTOBJIEHHE» PacTBOpa 3akJ/IOYaeTcs B ero mojorpeBe H a06as-
JIEHHH BOJBI JIJ1s1 KOMIIEHCA{{HH HClla puBLIeHcs.

Ha puc. IV.25 nokasana onHa u3 Bo3Moxubx cxem CKB ¢ ue-
MO/Ib30BaHHeM HaHOO/iee YacTO MPHMEHSeMOro pacTBOpa XJAOPHCTOro
auThsd. B 3Tol cHCTeMe y3esl KOHAHIHOHHUDOBAHHS BO3AyXa BKJIOUaeT
B ce6st BO3nyxo3abopuoe ycTPOHCTBO I, BOZAYIINBIE QHIBTP, KaMepy
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Puc, 1V.25. Cxema CKB ¢ npuMeHeHHeM DACTBODA XJOPHCTOrO JAHTHS

7 u 8 —Bo3fyxo3aGopHble yCTpoficTBa; 2 — Bo3AyWHEIR &uaeTp; 3 — abGcopbep, 4 — Kamepa

anHAa6aTHOTO OXJaXIeHHSA, 5§ M 9 — BEHTHAATOPH, 6 — OGCHYyKHBAaEMOe MOMelileHHe, 7 — BO3-

JyX0BO, 10 — BO3LYXONMOXOTpeBaTesb, I/ — Kamepa pereHepauus pacTBopa, /2, 14, 19, 20, 22

u 23 — Tpy6GONpoBOAB, 13 — moAorpeBaTeN» pacTBopa, 15— 6ak, 16 18 M 26 — HacoCH, 7 —

{BOLONPOBOA, 21 — TeNN00CGMeHHUK-YTHAU3ATOP, 24 — OXNaAMTeNb, 25 — rpajuprs, [ — BO3ayx,
Il — pactsop, III —Bona; IV — TensoHOCHTEND

06paboTkn Bosdyxa (abcopbep), Kamepy aauabaTHOTO OXJaXkKAeHHS
BO3/AyXa, a TaKXe BEHTHJATOPHYIO YCTaHOBKY &.

Paccmorpum pabory y3na <«OPHTOTOBJEHHS» pacTtBopa. B Temnwii
mepHoJ roja pacTBop, MOHM3UBLIMN CBOIO KOHLEHTpauuio B abcopbepe,
HanpaBsJasieTcss K noporpesarenio. ITo nmyru x Hemy pacTBOp mpejBa-
pHTEJbHO NMOAOTpeBaeTcsd B TellIoOOMeHHHKe-yTHJIH3aTope 3a CyeT
TelnJa, OTBOJMMOTO OT HAarpeToro pereHepHpoBaHHOro pacrsopa. [Tu-
TaHHe MOAOTPEBATeNsl OCYIeCTBJsSETCS HH3KONOTEHHHAJbHHM TeIJo-
HOCHTe/IEM OT MCTOYHHKOB BTOPHYHHIX 3Hepropecypcos (B3OP) mo rtpy-
Gonposoay 12. Tlpu orcyrcrBun BOP uam HeuesnecooGpasHocTH  HX
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NPHMEHEHHs] MOXKHO HCIOJ/b30BaTh
TelJIo H3 TelJoBHX cereft. [l pe-
reHepaiid pacTBopa HCHOJB3YIOT
HapyXHHH BO3AYyX, KOTOPHH IIO-
crymaer yepes 3a6opHOe YCTPOHCT-
Bo 8. B psijie cayuaeB AJs 3TOH ue-
JH MOXKHO TNPHMEHATb BO3AYX,
ypanssieMHii H3 00C/yXKHBaeMOTO
IOMellleHHsI, eCJlH ero BJarocojep-
JXKaHHe HHXKe, 4ueM Yy HapyXHOro
Bo3ayxa. PeredepanHoHHHHA BO3AYX
nepej mocTynjaeHHeM B Kamepy 11
mMoxeT ObiTh MOJOTPeT B BO3AYXO-
nojgorpesartese. PereHepHPOBaHHBIH
pactBop u3 Gaka uepe3 Temaoob-
MeHHHK-YTHJAH3aTOP IOCTymaer B
OXJaLMTED, TAe Hp“06peTaeT Tpe- Puc. 1V.26, / — d-auarpaMma H3MeHEHHS CO-

Oyemyio TeMmepaTtypy, a 3areM Ha-  crosmus Bosayxa B CKB c npuMeHeHHeM pai;
CTBOPA XJODHCTOrO JNHTHS JJs MOMEHICHH
npasJsercs B aGcopGep. Has ox- c l:lepﬁonbmnmn BAArOBLACACHHAMK ANA pe-

JI2XKAEeHHs] BOJHI, IHTAOIed oXJa- KHMA Tenaoro nepHoaa
JIATeNb, HCHOJB3YyeTcsl TPajHpHs.

B XosomHHH NepHOA Toaa PacTBOP, OXJaJHBLIHHACS H IOBBICHBIUHA
CBOI0 KOHIeHTpallMio B abcopbepe, HampaB/sieTcsi B NOAOrpeBaTENb.
JlJist Bo3MelleHHs HCIapHBLIefCs BJarH K pacTBopy A006aBiasfioT BOAY
M3 BOAONPOBOAA, MOCJe Yero pacteop o tpybomposoaam 22 um 23 Ha-
npasJsercss BHOBb B aGcopOep.

IMocrpoenne Ha I—d-pumarpamMme mpouecca KOHIHHMOHHPOBAHHMS
BO3AyXa B TelJIBA MepHOJA roja [Js NoMelleHHH, rae MpeHMYIUecT-
BEHHO HpPOMCXOAAT BEIAEJEHHS SBHOTO TelJsia, BHIOJHANT ChAeAyoUlnM
o6pasoM. Mcxo[HEIMH A2HHBIMH HPH NMOCTPOEHHH Ipolecca sIB/ISIOTCS
mapameTpsl Hapy:KHONO M BHYTPeHHero BO3AyXa, H3OHTKH IOJHOTO
Temna XQy ¥ Baaru X W, 3HaueHHs TemmepaTyp MPHTOYHOrO ¢y H yAa-
JIIEMOTO BO3Ayxa ly, BHIOMpaeMble B 3aBHCHMOCTH OT NPHHSITOH CAe
MBl OPTaHH3alHH BO3AyX0OOMeHa H THIA BO3AyXOpaclpeaessioLLiix
ycrpoicts (cm. § 6). Ha [—d-auarpammy (puc. 1V.26) manocst
TouKH H u B. BbuHCAAIOT 3HaUeHHe YIJOBOTO K03 dHMIHEHTa JHHHH
mpouecca H3MeHeHHs] COCTOsIHMs BO3JyXa B IOMEWIEHHH gpoy. Uepe3
TOUKY B NMPOBOAAT JIHHHIO MPONECCA gnoy AO HEPECEUEHHs! C H30TepMaMHu
tx M ty, B pe3yJbTaTe Yero COOTBETCTBEHHO ONpELelSIOT MOJOXKEHHEe
Touek /] u ¥. Pacxox mpurounoro Bozayxa Gy HaxoasT mno Qopmyde
(IV.2) wmu (IV.3). OmpegensiioT Temmepatypy BO3AyXa, KOTOpPYIO
MOXKHO MOJYYHTb NPH OX/aXKAEHHH pacTBOpa BOJAOH H3 060pOTHOM
CHCTEMBI OXJaXX/leHHus, A/ 4ero Haxoiadar mo dopmyne (IV.11) Temme-

paTypy Boasl twx , a 0 hopMyJe (IV.13) tw,u . Buuncasiior 3HaueHHe
Cpe/lHed TeMIepaTypel BOLHE B OX/aJHTe/ie pacTopa:

iw.cp=0’5 (i;,’K—}— t;,'ﬂ). (IV.53)

B coorBercrum ¢ pekomenaanusmu [1] Temneparypy oxaages-
HOTO pacTBopa MPHHHMAKOT ¢ =ty cp+ (5--7), a TeMmeparypy pacrso-
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pa Ha BHxole u3 abcopbepa f2=¢{; -+ Afpacr. PeKoMeHlyeTcs: NpHHH-
MaTb Afpacr=2°.
KoHeuHyio TeMnepaTypy OCYLIEHHOT'O BO3AYyxa NPHHHMAIOT:
o=ty + (1 = 2). (1V.54)
Torza, npoBoas auuuio /.=comnst 1o mepeceueHus C JUHHAMH fa H
@©o=90%, ompeneasiior mosoxeHue ToueK A H O H COEAHHSIIOT TOUKH
H u A. Takum o6pasoM, aunua HA coorBercTByer mpoleccy
OCyWIKH Bo3jayXa B abcopbepe, a JuHus HO — mpoueccy H30-
SHTAJbIUAHOTO OXJaXAeHHUs.
Pacxoabnl Temsa M BJaTH, OTBefeHHbHIe OT BO3AyXa B Impoiecce
OCYLIKH, COCTaBSIT:
AQ =Gy (Iy—1.); (IvV.55)
AW = Gy (dy — dg) 1073, (IV.56)
[Ipa ompeneseHHH KOHLUEHTPAaLHH pPacTBopa [PHHHMaeTcs, YTO
napuHa/jbHOe JaBjieHHe BOAsfHoro mapa, Ila, Hax NOBepPXHOCTHIO

pacTBopa AJjisi TOUKH 2 JOJKHO ObIThb:
Poo= Py o+ (133 = 266). (IV.57)

Torga Touka 2 HaxoJAMTCS Ha NepeceueHUH JHHHH ppo H f. He-
nonb3ys I—d-nuarpammy, npuBeaeHnyo Ha puc. 11.25, HaxoasT 3Ha-
YeHHe KOHIEHTpalUHH pactBopa Kp, COOTBETCTBYIOUIEE 9STOH TOUKE.
Pacxon pactBopa ompelensioT no ¢GpopMyJe

Gpac'r = A QZ/(Cpac'r A tpac'r)o (IV-58)
rae Z=1,06 — goadpuunent yyera TemJoTh pasbasJeuud.

Ha puc. 1V.26 nokasaH xapakrep H3MeHeHHs NapaMeTpPoOB pac-
TBOPa NMPH HcloJb3oBaHuu ero B YKB. Canenyer ormeTuTb, 4T0 B mpo-
necce copOlUMH KOHIEHTpPalUsl pacTBoPa HU3MeHSeTCs HEe3HaYHTeJbHO
(0,1—0,4%), nmostomy Ha [ — d-auarpaMMe mpolecc H3MeHeHHsl CO-
CTOSIHHSl pacTBOpa MpaKTHYECKH MoxeT ObiTh H300paxeH Mo JHHHH
Ky=const. a5 pekOHIeHTpalUHH (pereHepalHH) pacTBopa MeTOAOM
BO3AYMIHOA aecopOLHMH NMPEANOYTHTEbHO HCIOJAb30BaTh BO3AYX, YAa-
JsieMBbll M3 KOHAHIHOHHPYEMOIo MHoMellleHHsl, MOCKOJBKY ero BJaro-
co/iep:kaHHe HHXKe, ueM Y HapYKHOTO.

KosnuecTBo yrasnsieMoro Bo3ayxa Uy ompejedsiioT B COOTBETCTBHH
¢ ykasanuaMu (§ 6). Torma BJsarocopepxKaHHe BO3AYyXa, YXOASIIEro
Hocjie Kamepbl PEKOHIIEHTPAIHH:

da =dy+ A W-103/Gy. (IV.59)

C nomormpio [ -— d-auarpaMMel HaXOASAT 3HaueHHe MMaplHaJbHOTO
JaBJIeHHs] BOASIHOTO IIapa Pua, COOTBETCTBYIOLlee BBIYHCIEHHOMY 3Ha-
yeHHI0 da. KoHeuHoe mapliMajbHOe AaBJjeHHe BOAsiHOTO mapa, Ila, Han
MOBEPXHOCTBIO PacTBopa (MOCJe pereHepalHy) NPHHHMAIOT PaBHBIM:
Prs=puat+240. Hcmoabsys [ —d-amarpamMmy, HaxXogdaT 3HaueHHe
BJAroCofiepXaHus d4, COOTBETCTBYIOIlee 3HAUEHHIO Pmy, U Ha Iepece-
yeHHH JUHHH d4 U Kp — Touky 4. 3aTeM BBIUHC/SIOT 3HAuEHHE Pg3

u3 popmyast [1] 2 (o )
n.an-_ ¥“n.y

N = , (IV.60)
(Pp3 — Pu.y) + (Png — Pa.n)
rae N’ — nokasaTeab Mepenoca €AMHHI MACCH HJH MOAHGMHUMPOBAHHEIN MaccooGMeH-
uui Fo’:
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N" =P F/(Gpacr a), (Iv.61)

snech B — KosdpduuueHTr maccoobMeHa,
gr/(M2.y.Ila); F — niomanab ImoBepx-
HOCTH TeIOo- H MaccoobMeHa, M2,
Gpacr — pacxol pacrBopa, Krju; a=
=0,65-10—° — K03 bHLHEHT,  CBA3H-
BAOLHI TApuMaJbHOEe AaBJEHHE BOASA-
#Oro Iapa C BJaroCoLepKaHHeM BO3AY-
xa, [Ta-1.

Eciu  OpHHATL  3HaUYeHHe
N'=1, to pgs Gymer onpenens-
TbCsl BbIpaXKeHHeM

Ppz = 3pn.n_pn.y_pn

4
(IV.62)

3nauenne dyz OTNpeAeasioT 10
BeJIHUHHE pgz H HAXOAAT MOJIO-
JKelHe TOUKH 3, xapaKTepH3yio-
mell coCTosiHHe pacTBopa Ha
BXOJle B KaMepy peKOHUEeHTpa-
IHH, Ha NepeceyeHHH JHHHHA pns
H Ko.

TIpocnenum mpouecc H3MeHe-
HHS COCTOSIHHS pacTBopa Ha [ —
d-nuarpamme (CM. PHC. IV.26).  Cloiudn sosnysa nrCKB ¢ aphmencnton  pa-
CocTaBisioMHMMH 3TOro MpOUEC-  CT8oPa RAobeTe B A o an pesama
ca sBasiercsi: [—2 — morionie- Tenforo nepHoAa
HHe TeIljla M BJIAaTH H3 BO3JYyXa B
abcopbepe; 2—6 — HarpeBaHHe B TeN/I00OMeHHHKe-yTHAH3aTOpe; 6—
J — HarpeBaHHe B NojorpeBaresne; 3—4 —— U3MeHeHHe COCTOSIHHs pa-
CTBOpA B KaMepe pereHepaluu; 4—5 — oxJax/eHHe B Tem/1006MeHHH-
Ke-yTHJIu3aTope; 5—J -— oxJlax/eHHe B OXJaJHTede,

Ecin B o6cayxHBaeMOM MOMeLIeHHH TPOHCXOAHT 3HaYHTeNbHOE
BblIeJlerHe BJlarH, TO H303HTAJ/JbIHAHOTO OXJaXKIAeHHs Bo3Ayxa MNpo-
H3BOAUTL He TpeOyeTcs. IlocTpoenue npouecca B 3ToMm cayuyae GyneT
caeayomum (puc. IV.27). Ha [—d-auarpammy HaHocaT ToukH H
H B, BHUHCASIOT 3HaYeHHE €nom M HAXOAST MOJOKeHHe Touek [T H V.
OnpegensitoT pacxon npHToyHoro Bosayxa Gn. Touky A B 3ToM cay-
Yyae HaxoAAT Ha NepeceyeHHH JHHHH dy ¢ H30TepMOH fo=1,—(0,0-=-1).
Jns onpene/ieHHs] KOHUEHTPaIHH pPacTBOpPa HaxOIAT MOJIOXKeHHe TOY-
KH 2 10 3HAYeHHIO f, NPHHHMaeMOMY B COOTBeTCTBHH C (HOpMYJIOH
(IV.54), u pus, ompeneasiemomy mno dopmyae (IV.57). Haapueiiinne
pacueThl H IOCTPOEHHMs! BHINOJHSIOTCS AHAJOTHYHO pPAcCMOTPeHHOMY
BHILIE chayyalo. [{/isi olpeaeseHHst COCTOsTHHsi BO3JyXa Ha BBIXOJE H3
rpagupHu  (Ttouka Or, puc. IV.26) HCnomb3yidT MeTOAHKY, NpHBeIeH-
HyI0 B § 36.

§ 40. KoHaunHoHMpOBaHUE BO3JyXa C NPUMEHEHHEM TBEPHAbIX

aacopbeHToB

XapakTepHoli 0COGEHHOCTBbIO NPHMeHeHHs aJAcOpGepOB  sABJseTCA
TO, 4TO B HHX HEOOXOAHMO INONepeMEHHO OCYUIeCTBJAATb IPOuEcCH aj-
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Puc. 1V.28, MpHHNMOHANBHAA CXE€MA CHCTEMBl KOHAHHHOHHDOBAHHMS BO3AYyXa ¢ MPHUMeHEHHEM ajx-
copOeHToB

1 — xoHANLHORUDYEMOE ToMelleHue, 2 — afcop6epsi, § — cyXoff NOBEPXHOCTHHI BO3AYXO0OXJaAH-
Tesb, 4 — KaMepa OpolUIeHHs

cop6buun M akrtuBauMH. IloaToMy
11 obeclieuyeHHs] HelpephIBHOTO
mpolliecca ocyllleHHs Bo3ayxa af-
copbepbl aybaupyior. B To BpeMs
Kak OJMH ammapar ancopOHpyer
BJIary, ApYroH TOABEpraeTcsi aKTH-
Bauuu. [IpogonxkurenbHocTh mnpo-
Hecca AaKTHBAlHH  [pHHHMaeTcs
paBHOH NPOJOJKHTe/bHOCTH MpO-
necca aacopOuuu. Anmaparsl mepe-
KJI0YaI0TCH aBTOMAaTHYEeCKH ¢ TO-
MOIIbIO peJsie BpeMeHH.

Tlpogoaxure bHOCTD HepHOA2
ajgcopOuuH BHOHpAIOT B 3aBHCHMO-
CTH OT KOHKPeTHBIX YCJOBHA (oT
10 mun g0 8 4). Beime (§ 22) Gui-
JIO CKa3aHO, 4TO B NpOHEcce aKTH-
BalMH BHayaje NPOMCXOAHT Harpe-
BaHHe aacopbeHTa M HcIapeHHe
BJIaTH, a 3aTeM oxJaxjaeHue. I ju-
TeJBHOCTh HarpeBaHHsi H Hcmape-
HHSl BJard COCTaBJseT INpHMEPHO
Puc, 1vV.29 / —d-guarpaMMa ¢  peEumom 70%, a OXJIa}KIleHPIe—30% oT
KOHAHINHOHMHDOBAHHUSA OPH NPHUMEHEeHUU an- o

copGeHTOB AMA Tendoro mepHoaa o0mmei OPOAOCJXKHTENAbHOCTH akK-

THBANHH.

Cxema CKB c npumenennem ancopGeHTOB HpeicTaBieHa Ha pHC.
IV.28. HapyxHbi# BO3AyX mocle cMelleHHs C PENHPKYASTI HHOHHBIM
nocrymaer B ajfcopGep H ocymlaercss B HeM. 3aTeM cMech NOCTYIaer
A7 OXJIAXAEHHs! B CYXOH MOBEPXHOCTHH BO3AYXOOXJaiHTe b (Uepe3
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KOTODHIH OOBIYHO TNPOTYyCcKaeTcsl BOJAa, OXJaxKJAeHHass B TpajHpHE).
ITocne oxsaxkjieHHs cMecb MOCTYNaeT B YBJaXKHHTEJbHYIO KaMmepy C
peryjaupyeMbIM DeKHMOM, B KOTOPOH anHaGaTHUYeCKH YBJAXKHAETCs,
npuobperass napaMmerpbl Op. B BeHTHAATOPEe M BO3AYXOBOAax BO3AYX
Hojorpesaercss A0 COCTOAHHA [ H TmocTynaer B OOC/AyXKHBaeMoe TO-
MelleHHe. PellHPKy/JsSIIHOHHBIH BO3/yX H3MeHsieT CBOM NapaMeTphHl OT
TOYKH ¥ 710 TOuKH ¥’.

Ha puc. IV.29 gaHo mocrpoeHme Ha [ — d-guarpaMMe TIpolecca
KOH/UIHOHHPOBAHHS BO3Ayxa (JIeTHHH pexXHM) N0 cxeMe 0O6paGOTKH
BO3/AyXxa C MepBOH pelHpPKYyJASAIHed H HCNOJb30BAHHEM TBepjAbIX COp-
O6eHToB. MCXOZHBIMHM [AaHHBIMH $SIBJISIOTCS: TIapaMeTpbl HapykKHOrO H
BHYTPeHHero BO37yxa, H3OLITKH TelJsa H BJarH, MHHHMAaJbHHH pacxos
Hapy>XHOTO BO3/yXa, TeMIepaTypsl fy H fy. CTPOAT 3TOT Npolecc cJje-
Aylemum obpasoM. Uepes ToukKy B, COOTBETCTBYIOINYIO COCTOSIHHIO
BHYTpPeHHero BO3AyXa, NPOBOAAT Jyu Ipolecca B NomemeHHH. Ha
HallpaBJEeHHH 3TOTO Jyua HaxOAsT ToJoXeHue 104eK [T u ¥. Pacxox
NPUTOYHOrO Bo3Ayxa onpeaedsior no dopmyne (IV.2) mmm (IV.3).

IHanee HaxomaT moJoxeHHe Touek & H Op. Uepes Touky Op mpo-
BOASIT JTHHHIO [, p=const 1o mepeceueHus c quHHel d=0 B TOuke K,
XapaKTepHuaymlled COCTOSSHHE BO3/yXa Ha BBIXOJE H3 BO3AyX00XJa-
autend. Pacxon Bo3ayxa mepBoH DeLHPKY/ISLHH BHUYHC/AIT N0 POp-
myae (IV.20). Uepea Touky H, COOTBETCTBYIONIYIO COCTOSIHHIO HapyX-
HOTO BO3/1yXa, H uepe3 TOUKY ¥ TMPOBOAAT NpsiMmyio cMecH. IlosoxeHnue
TOYKH CMECH Ha 3TOH NpaAMON HaxOoAST Ha ee nepeceweHHH C JHHHeH
d.=const, onpenenns 3Hauenne d. no ¢opmyae (IV.22). C nomompsio
BelpaxkeHus: (11.74) BuumcasioT yrioBofi Ko3G(QHUHEHT Jyya Npolec-
ca B aigcopbGepe u 3areM yepe3d TouKy C HpOBOJAT Jyy Ipolecca af-
cop6uMH /o TepeceueHHsl ¢ JHHHell d=0. Touka mepeceueHHs m xa-
pakTepH3yeT COCTOsIHHe BO3/AYyXa, BHXOAsuerc H3 aacopbepa. JIuHus
mK cOOTBeTCTBYeT IIpolleccy B CYXOM BO3AYyXOOXJanHTesne (g=-—o0).

Ha ocHOBaHMH 3TOr0 MOCTPOEHHS HMeeM:

pacxol CKOHAEHCHpOBaBIlelics B ajacopbepe BJaru

We =Gy (de —dp) 1078; (1V.63)

pacxoj Temsa, OTBEJIEHHOTO OT BO3[lyxa B CYXOM TOBEepXHOCTHOM
BO3yX00X/1aHTE !
Qc.o=Gn (Im—1y). (1V.64)

[Monyuennsie TakuM nytreM We u Qco, @ TaKXke 3HayeHHs TeMIe-
paTyp, KOTopble MOXKHO B3fiTb HeNOCPeACTBEHHO M3 /—d-AHarpamMMsi,
ABJIAIOTCA HCXOAHBIMH JA2HHBIMH JIJIsl pacyeTa aacopbepa, CyXxoro BO3-
AYX00XJaHTeNs] H OPOCHTE/JbHOH kaMephl.

Ha puc. 1V.30 mpusesena cxema ycrpoiicTBa ancopbepa, COCTOM-
Iero H3 ABYX CHMMeTPHYHO PacCMOJOXKEeHHHX KaMep, BHYTPH KOTOPHIX
Ha ToJKax 6 pacnojoxeHbl cJjoH aacopGeHra OcyumaeMbili BO3AyX
IOCTYNaeT yepes3 TOPLOBOe OTBepCTHE H, NpoHns chaoil aacopbeHra,
OTBOJHTCS uepe3 KaHasa 8. B 3To BpeMs B cocenHelf KaMepe NpOHCXO-
AMT aKTHBauus. [op:aAuMii BO3AyX NOCTynmaeT TakxXe yepe3 TOPLOBOE
OTBEpCTHE H, MpoHas cJ/0ii agcopbeHTa, OTBOAHTCS B KaHasa b,

AKTHBHDYIOIIHH BO3JyX HarpeBaercsl NpH MOMOINM KaJjopH{pepos
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Puc. 1v.30. Cxema aacopbepa nepuoguveckoro peficTeus

7, YCTaHOBJIEHHBIX B KaxJoii 3 Kamep. JlomycTHM, 4To jepast kamepa
paGoTaeT Ha ajACOPONHMIO, @ B MPABON MPOMCXOAUT MPOLECC aKTHBAIHH.
B stom cayuae kaanmaH I 3aKpHT, a Yepe3 Kjamad 2 B JIeBYI0 Kamepy
[IoCTylaeT BO3AYX, HOAJeXamHid OCylieHHIO. Kaamad 3 oTKpHT, KJa-
naH 4 3akpuT. OcylleHHBIH BO3AyX H3 JeBOH KaMephl IOCTYmaer B
KaHaJ 8 M jnaJsee HampaBJiseTcsl IO CBOeMYy HasHaueHHI0. B mpasohk
KaMepe KJjanadel 2’ u 8’ 3akpeiThl, a Kaanasel I’ 1 4" — OTKPHITH.
Harperwii B Kanopudepax (mpaBoii Kamephl) BO3AYX NPOXOJIHT uepes
c/qofl ajgcopGeHTa M 3aTeM OTBOAMTCS yepe3 KaHaJ I,

Pacyer ancopbepa 3akmiouyaercss B oNnpelejeHHH HeoOXx0AHMOR
miomann ($acagHOil MOBEPXHOCTH CJIOA H eT0 TOJUIMHBL [Jjs noro-
UleHHss M3 BO3JAyXa BJarH B KoJudectse W, olpefesieHHOM Mo Qop-
myJe (IV.63), HeoGxoquMbiii 06beM afcopGeHTa 10JKeH OBITh:

VeFo= Ve jo8, (1V..65)
Pa

rae F —mnomand dacagHol NMoBepxHOCTH ciosi agcopbenta, M%, § — TouumuHa cJos,
M; Pa — IJIOTHOCTb aAcopOenTa, Kr/M3; Z — INPOAO/KHTEJNBHOCTb alcopbunH, 4
3HaueHne F MoxeT GBITh OIpeeJNEHO H3 BHIPaXKeHHs
Gn

p-36000 '
rie v -— CKOpPocTb BO34yXa, OTHECeHHAs K ILIomagd ¢(acagHof TOBEPXHOCTH CJIOf
agcop6enrta, mM/c (B CBSI3BM CO 3HAYHTEJLHBHIM COIPOTHBJEHHEM CJOS ajcopbenra v
upuauMaior 0,15—0,5 m/c); p — MIOTHOCT, BO3AyXa, Kr/m®
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W3 coBMecTHoro peuenusi ypaBHeHud (IV.65) n (IV.66) Haxomum
BHIpaxKeHHe JJi ONpelesleHHsl TOMIKHEL cJlos aJcopOeHTa, M:

dy—d
g (=) 020 (g qnny (IV.67)
a pa

§ 41. Ilpouecchl BEHTUAINUH U KOHIHIHOHUPOBAHHSA BO3AYXa
B CMEXKHBIX MOMEMEHHSAX C PA3JNHUYHBIM XAPAKTEPOM BbiJEJEHHUS
BpeaHOCTel

B HexkoTOpBHIX 3MaHHSIX OCYIIECTBJISIETCH 30HHPOBAHHE MOMEIleHHNE
B 3aBHCHMOCTH OT Xapakrtepa NpPOHCXOISINHX B HHX MPOIECCOB, HaJiu-
yusi BPeAHBIX M HENPHUSTHHIX BellecTB B BO3/Ayxe, TpeOOBaHUH K YHC-
Tote. PaccMOTpUM MOCTpOeHHe MPOLEecCOB BEHTHJAIHH H KOHAHIHOHH-
poBaHHs BO3Ayxa AJs CMEeXHHX NOMENIeHHH C pasjIMUHRIM Xapakre-
poM BHJeJsIOmHXCS BpefHocTell. XapaKTepHbIMH B 3TOM OTHOUIEHHE
ABJAIOTCS NPeANpUATHS OO1ecTBeHHOTO MUTAaHHUs, MNPHHIUNHAJbHAS
cXeMa OpraHu3allid BO3AYX000MeHa B KOTOPHIX (oGeleHHBIN 340 —
KyxHs1) mokasaHa Ha puc. IV.31. B obeneHHOM 3aJje npeaycMaTpuBA-
eTcsl YCTPOHUCTBO KOHAHUHOHHPOBAHHS BO3/1yXa, a B KyXHe — BEHTH-
Jasguud. MCXOAHBIMH AaHHBIMU SBJAIOTCS BeJHUYHHBl TeMJIO-H BJIATOU3-
OBITKOB 110 KaXKJOMY IOMEIIeHHIO AJis TelJ/IOr0 H XOJIOAHOTO MepHO/AO0B
rofa, a TaKiKe pacuyeTHble NapaMeTphl HapyXKHOTO H BHYTPEHHErn
BO3JyXa.

Huas neTHero pexuMa Ha [ — d-auarpammy (puc. 1V.32) HaHOCHM
ToukH Hs u B,, COOTBEeTCTBYMOIIHE pacueTHBIM mapamerpaM b Hapyx-
HOTO M BHYTpPeHHero Bo3iyxa (mJus 3aJga). Uepe3 Touky B, mpoBoiuMm
Jy4d mpouecca gz A0 TepeceyeHHsl ¢ H30TepMaMH Iy H fy H HOJydaeM
Toukd I1; B ¥, COOTBETCTBYIOIHE NapaMeTpaM NPHUTOYHOTO H yjaajd-
eMoro Bo3ayxa. IIpHHUMaeM, yTo yepe3 npoeM MexkAy OOGeJeHHHM 3a-
JIOM M KyXHeH nepeTekaeT [oJis @ BO34yXa, yaajseMoro H3 3aJja, ¢
napamMerpaMu B, M3 BepxHeii 30rbl 3aja yaansiercss 1075 BO3AyXa
1 —a c napaMerpamu ¥, Torpa 3anumem:

Qua=aGy , Iy s— 1y 5) + (1—a) Gy, (Iy ,— In),
rie Qn ; — m36LITKH [OJHOrO Telljla B 3ajle
Bosnyxoco0OMmeH B 3ajie COCTABJISET:
Gpo=0Q /l(t—a) Uy ;— 1) +ally ;—1;5));
Gpa=Q o/{laly s+ (1—a) Iy, ]1—1; s}~ (Iv.68)

Uepes Touky [1; npoBoauM JHHHIO dps=const. Ha nepeceuenun
¢ kpuBoit p=90-+959% mnoayuyaem Touky O, a Ha nepecedeHHH C H30-
TepMoil to =tns—(0,56=1) — TOUKY M,. CoenunsieM Toukn H u O
(nuHUS mpoilecca OXJIAXKAEHHS H OCYIIKH BO34yXa).

IIpu nocrtpoeHHH mNpoLECCOB H3MEeHEHHs COCTOSIHHS BO3JAyXa V4YH-
ThIBaeM CJleAYIOIHE TpeNNOChlIKH:

IpH pacueTHbIX IapaMeTpax HapyXKHOro Bo3JAyxa A B moMeineHHH
oGe/IeHHOTO 3aJia COCTOSIHHe BO3/JYIIHOH cpeabl NOAJEPKHBAETCA Ta-
KHM Ke, KaK H IIPH pacyeTHbIX yCJOBHAX B mpH coxpaHeHHH pacyert-
HOM BeJINYHHBI BO3AYX000MeHa;
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Puc. 1V.31. NMpaanunAansHas cXemMa OPraHu3alu¥ BO3AYXoOGMeHa B NMOMelEHHAX ¢ pa3IHYHLIM
XapakTepoM BhifieJqeHus BpefHocTed

B TeNJHH NepPHoJ Tofa HapyHX-
HBf BO3AYX NOCTyIaeT B NoMelle-
HHe KyXHH Yepe3 OKOHHEIE NPOEMHI,
uMes mapamerpbl H,, mocae dero
BCTyIaeT B CMeCb C BO3LyXOM, me-
peTeKaouiuM U3 3aja yepes NpoeM.

Coenunsigs Touku Hy u B, nps-
MO#, YCJIOBHO 3a71aeMCs NOJIOKEHHU-
ey ToukH cmecH C Ha STOH JMHHHM.
JTa TOYKA COOTBETCTBYET YCJOB-
HHIM CPeIHHM INapameTpam MpH-
TOYHOTO BO3Ayxa. Hepes touxky C
NpPOBOAUM Jiyd IIpolecca H3MeHe-
HHSI COCTOSIHHS BO3AyXa B KyXHe
ex IO TIEPECEYeHHs] C H30TepMaMH
tgx Y lyx, B pe3ynbTare yero nojy-

d yaeMm TOYKH By u ¥y Uepes rouky

By nposoauM Jayd npouecca HaMe-

b aTbuN € peRuMANE  ieups COCTORHAS BOSIYXA B MeCT-

noMemenuii C Da3AHMHEIM XapakTepo Bh- HOM OTCOCE gy.o=2Qum.o/2Wuo 10

AeNxeuus Bpenﬂocr;ip:g;a pexHMa Tenaoro nepecedeHus C H30TEpMOf bo=

=42°C B To4ke ¥myo. [lpu sTOM

tensoBugeaeHuss 2Quv, U BaaroBupenedus X Wy, COCTaBAAIOT NpHU-

mepHO 609 CcOOTBeTCTBYIOIIMX BblAeseHHH OT o06OPyIZOBaHHs, pa3Me-
[IEHHOTO IO OTCOCOM. )

Pacxon Bosayxa, yoajseMoro gyepea MeCTHHIH OTCOC, COCTABHUT:

GM.0=QM.0/“y.M.o—IB.x)° \(IV.BQ)
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Pacxon renua, aCCHMHJIHPYEMOro BO3AYXOM MECTHOro 0Tcoca H3
noMeiieHust KYXHH:

Quo=0Cy,o Uy —1c). (IV.70)
Pacxon TenJja, aCCHMHJHPYEMOro BO3AYXOM, VyaaJasdeMbM H3
BEpXHel 30HH KYXHHU:

Qob.x = Qn. _Qm.o' (Iv.71)

Pacxon Bo3ayxa, yoaaseMoro H3 BepXHeHd 30HH KYXHH:
Gn,x = Qoﬁm.x/([y.x_ le). (1v.72)

OO6uiuit pacxon BO3AyXa, YAAJASEMOT0 H3 KYXHU:

Gq = Gy o + Gy - (1v.73)

[TposepsteM mnpaBHABHOCTH BHOOPA INOJOXEHHst TOYKH cMecu C
Ha Jaunuy HB ¢ noMomipio nponopuun HC/HB;=aG,/Gg, oTKyna
HC=HB;(aG,/Gy). Ecan pacxoxneHde He npesnimaer 109 3anaH-
HOTO 3HAUeHWsi, NOCTPOCHHEe MOXHO CYHMTATh 3aKOHUEHHBIM. B HHOM
caydae CcJeayeT TNpPOH3BECTH MNepecTpoeHHe.

Pacxon npuroyHOro BO3AyXa N/ KYXHH COCTABJsALT:

Gy = Gy —aGy ,. (IV.74)

m.K

HOns 3uMHero pexuma, NOCTpOEHHE HAYMHAEM C MPOIECCa KOHAHU-
HHOHHPOBaHUS B obegHeHHoM 3ane. HanocuM rouku Hg u B, Ha [ — d-
nuarpamMmy (puc. IV.33). Uepes Touky B; NpoBoAuM JHHHIO Tpolec-
ca B TNOMEHIEHHH &3 [0 INePeceyeHHss C H30TePMOH fys B TOUKe Vs
. [Ipurumas  pacxon BO3myXa 0O JIeTHEMY PeXHMY, [PH H3BECTHOM
3HAYEHHM JAOJM @ HAXOAMM 3HTAJbIIHI0 DNPUTOYHOrO BO3AYXa A4

3aJja:
Ih=laly g+ (1—a) Iy ] —Q, ,/Gs. (1V.75)

Toyka 1[I, xapakrepusywuias
COCTOSIHHE TPUTOYHOIrO BO3AYXA,
HaXOJIHUTCSH HA NEepeceyeHHH JIH-
Hufl g5 u Ip=const. Ha nepece-
4eHUM JAHHHA dp=const u @=
=90--95% wuaxogum Ttouky O.
Touka K HaxomuTCs Ha nepece-
yeuuu auHUi [p=const u dy=
=const. Tlocrpoenne npouecca
s obelleHHOTO 3aja Ha 3TOM
3aKaHYHBAETCH.

Ha I —d-aunarpamme (cM.
puc. 1V.33) npousBoauM opHeH-
THPOBOYHOE IIOCTPOEGHHE Xapak-
Tepa Inpouecca H3MEHEHHs CO-
CTOSHUA BO31AyXa B  KyXHe:
H3Ks —nonorpeB  Bosayxa B
Bo3ayxounarpesarene;  KgBy — d
CMEIIHBAHHE 1OJOrperoro Ha- Puc, 1V.33. | — d-AMarpaMma ¢ peXXHMaMH KOH-
PYXKHOTO BO3aYXa H BO3AYXAa, JAHNNOHHPOBAKHUA BOSAYXAa M BEHTHJANMH MNOMe-

meundl € pasTHYMBIM XapaKTepOM  BhlaeNeHEs
nocrynaruiero Hs 06eneHHOTr0 BpepnocTel AAA peXHMMa XOJOZHOTO MepHOAD

— 163 —

Onexrponnag Subnuorexa http:/tgv khstu.ry/



sana; I1xByxYwo — U3MeHEHHe COCTOSHHS BO3LyXa B MeCTHOM OTcoce.
U3 suipaxenus e=[(l,—I)/(ds—di)]10° Haxogum:
Ad=dy—dy~ 1,005 (t— t;) 10%(e — 2501). (1V.76)

B 3aBHCHMOCTH OT CXEMHl OpTaHu3aluH Bo3AyxooOMeHa BhIOHpaeM
3HAYEHHS] TeMNneparyp fyx M fnx. [Ipu 3anaHdoM 3Hauvenuu Gy, pac-
XO0J BO3AyXa A/ BeHTHJASUHH KYXHH Gy olpemensercss H3 ypaBHEHHS

Wk =Gy o (dy «—dy ) 1072+ (G —Gy o) (d, —dy ) 1075 (1V.77)

Hcnonb3yss 3aBucumocrs (IV.77), noayuaewm:

Gy = Wy (g4, —2501)/[1,005 (ty.K— ol
_I_GM.O (ty.x'—tn.x)/(ty.x—"tn.x)' (1v.78)

Pacxox npuroudHoro Bo3ayxa HIJf KyXHHM COCTaBJfer:

G, = Gx—aG,. (IV.79)

)38
U3z BuipaxeHus Guxdua+aGades= Gudux HaAXOQUM:

dn.x:(Gn.K dﬂ.a‘l'a,Gs da,s)/GK' (IV.80)

Ha nepeceuenun JuHuit tnx=const u dpx==const HaxoguM TOUKy
Iy, COOTBETCTBYIOMIYIO CpEIHHUM IlapaMeTpaM NPHTOYHOTO BO3AYXa LIS
KyxHu. Uepes Touku B, u Iy TpoBOAMM TPSAMYIO A0 NepeceyeHHs C
auHHeH dya=const B Touke K. [IpoBOAMM JHHHIO gy uepe3 Touky [l
Ha nepeceuesnyn 3TOH JHHUH C H30TEPMAaMH lfey U fy. HOJydaeM co-
oTBeTCcTByIOLiMe TOUKH By u ¥ Uepes touky By npoBoauM JHHHIO
gm0 J0O TiepeceueHus ¢ JUHHeH

[y.M.o:la.K‘l‘ZQM,o/GM.O- (Iv.8n

B pesyJbrare noayyaeM TOUYKY &m.o, COOTBETCTBYIOHIYIO COCTOSi-
HHIO BO3IyXa, yAaAsgeMOTo M3 MectrHoro oTcoca, Ha sroM mocTpoenue
3akoHueHo, Jlajee caenyer mpousBectd nopbop u pacuer o6opynoBa-
HUS.

§ 42. HcxoaHble NONOXKEHHSI 1) BbIOOpA TEXHOJOTHYECKHX CXeM
LEeHTPAJbHbIX CMCTEM KOHIMLHOHHPOBAHHA BO3IYyXa

B npeapiaymiux naparpadax pacCMOTPEHH OCHOBHbIE TEXHOJIOTH-
YeCKHe CXeMbl TeIJIOBJaXHOCTHOH 006paGoTku Bo3nyxa. BMecre ¢ Tem
HeH30eXXHO BO3HMKAeT HeoOXONMMOCTb BBISIBUTb, Kakas M3 pacCMoT-
PEHHBIX HJH JAPYTHX BO3MOXHBIX CXeM JAOJKHA OHITh INpHMEHEeHa B
KOHKDETHOM cJyuae B KayecTse LenecoobpasHofi. B wmacrodmiee Bpe-
Mg CyLIECTBYIOT METOAbl OOOCHOBAHHOTO BHIOOpPA TEXHOJOTHIECKHX
cxem CKB ans nio6bix 3aganabix yeaosuit [34]. B ocHose paccMorpe-
HUS NpUHHMAETCS MaTteMaTHyeckas (TepMOJAMHAMHUYEeCKas) MOAE]b AJs
nedrpaabioii CKB, o6cayxuBaioiiel 0H0 NoMenieH e, B Mogeny He-
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TIOJIb3YIOTCS MaTeMaTHUeCKHe CBS3H HCXOLHBIX YCJIOBHH C 3aTpaTaMH
Temaa, X0J104a, BO3AyXa, 4 TakikKe BOAB! (A/f NPOLECCOB yBJAXKHEHHS).
K onpeaessioluM yCJIOBHAM OTHOCATCS: 3aJaHHbIe TapaMeTphl BO3Ay1l-
HO¥l cpeanl B noMemieHnH (Ha [ — d-gHarpamme, Kak onucano B § 2, stu
CBeJeHHS MPeACTABJSIOTCS ToukoH ¥, nnHuedt Iy q Iy, uin 06/1aCThIO) ;
XapaKTepUCTHKa HaPYKHOTO K/HMATa; BENHYHHA H XapakTep H3MeHe-
HMSI OCTATOYHBIX HA CHCTEMY TENJOBHIX ZQy H BJAaKHOCTHHIX X W warpy-
30K; MHHMMAJbHO HEH30EXHBIH pacXo] HapyXHOro BO3AyXa Ga.us;
XapaKTepPHCTHKH OTAEJbHBIX 3JE€MEHTOB CHCTeM; CHellHalbHBle HJIH
BHIHYXKJIEHHElE OTPaHHYeHHs.

Pemaiomas poJb AAs BHIGOpa TEXHOJOTHYECKHX CXeM ¢ Haubosee
1eJqecoofpa3HLIMKH peXXKHMaMM OPHHANJIEKHT pacueTHhIM NapaMeTpam

JABYX Tpynn:
BeJIMUMHE, XapaKTepH3yloliedl TeNJIOBJAXKHOCTHOE OTHOLIEHHe,

Enom = 2 Qn/2W;

pacueTHO#i pasHOCTH >Tajablmuil Aly=1Iy — Iy IpH MHHHMAJbHOM
¥ MaKCHMAaJbHOM pacxoZaX Hapy:kHOTO0 BO3[AyXa ‘

ALy yun = 2 Qu/Gy A [M.MaKC=2 Qn/Gu.MaKc!

the Grmaxe NPHHHMAETCS B KaKOM-TO COOTHOLIEHHH OT (Fu mum, AOCTHIas pacxoja
{IDUTOYHOI'OC BO31yXa B IIOMEILEHHH.

B 3aBuCHMOCTH OT 3HA4€HHUS Erom, Aly.mun B Aly.vaxc BCE BO3MOXKHbIE
tayyau o600ImaloTCs B YeTHpe Kjiacca HArPy30K, KOTOPHE NOJHOCTHIO
olpeaeldioT TpeOGOBaHHsA K TeXHOJIOTHYECKHM CXeMaM CHCTeM H pexXHu-
mMam ux paborb. I'paduueckoe H3oOpaxkeHHe KJaacCOB HArpy3oK Mo-
X)eT ObITh npeacTaBJaeno Ha [ — d-auarpamme (puc. IV.34).

Ousznyeckull cMbicd JUHAN Mayun Memus 3aKII042€TCS B TOM, UTO
TIpK COCTOSIHMM HapYXKHOTO BO3jayXa, COOTBETCTBYIOLIEM J060# TOU-
Ke Ha 3Tof JIMHHH, He norpebyercss KakKaf-Au60 ero TeIJOBJaXKHOCT-
Hasi 00paboTKa, eCin ero pacXon paBeH Guaum (@HAJOrMUHO AJS JH-
Hul Mayaxe Mp.ane OPH MAKCHMAaJbHOM pPAacCXOf€ HaPy:KHOTO BO3AY-
xa). Ecau nmapamerpbl Hapy:KHOTO BO3AyXa OTJHYAIOTCA OT 3THX 3HA-
yenu#, 06g3aTeNbHO NOTPeOYIOTCS KaKHe-TO TpOIeccH Tena0BJaXK-
HOCTHOH 00paboTKH BO31yXa, HCHOJb3OBaHHE DPENUPKYJIALHH HIH TIe-
PEMEHHOTO Pacxoja Hapy:XKHOTO BO3AyXa.

Hanpumep, npu mnapaMerpax HapyXHOTO Bo3pyxa Touku H, mad
nepBOro KJjacca Harpysok norpefyeTcsl oxJaxAeHHe W OCYIIKa BO3-
AyXa [0 COCTOSIHHMS, XapakTepusyemoro Toukoit Kj, a satem Harpes
A0 TOUKH Maaum (BTOpOfi  momorpes Gyder OTCYTCTBOBATh JIHUIB
NPH  HCHOJMb3OBAHMM  1JiA OCyWIKH BO3AyXa  cOpOeHTOB);  Aas
TPETbero Kjacca Harpy3ok ueusdbexHa nepBast peuupKyasiuusi (moc-
KOJIbKY O0€CIeYHTh COCTOSIHHE BO3AYXa B TOUKe Mgy Tpa HIHOHHEI-
MH CIOCO0aMH HEBO3MOXKHO) H NOCAEAYIOiee OX/NaxKACHHE CMeCH Ha-
PYXHOTO W PENHPKYJAIHOHHOTO Bo3ayxa (Touka C) 10 COCTOSIHHs, CO-
oTBeTcTBYOWero Touke K,. Ilpu napamerpax HapyxHOro Bo3gyxa Tou-
ki Hy nnst mepBoro knacca marpysok morpebyercs Harpes BoO3xyXa [0
SHTAMBIOHH  [vawmmm, 2 33TeM anuabaTHoe yBAaKHEHHE JIO
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Puc, 1V.34, Hcxoauble cXemMbl MOJeJH, ONpeAessloU(He KJIAacChl HAarpy3OK MpU NapaMeTpax Bo3-
AyXa B NOMEImEHwud, 3ajauubix guHuel .Va Y g
—— M = ' —
a -1 Kaacc Harpysok JHHHH Ma.mm Mn.mm H Ma.maxc B.MAKC Bble @=100%; 6
= o .
II xmacc Harpys3ok JHHHSA Ma.mm MBMPm HuXe @==100%; auHua Ma.MaKc Ma.uakc BhILIE
— o, - -— = [
@==100%; 6-—11I K&acc Harpy3oK. JHHUA Ma.mm S nuxe ©=100%;" aunna
= = 0% —_ -
M axcMe waxe PEKe $=100% wau Toukm M, . Haxomarcs ma g=100%; 2 — IV kaacc xa
M =1009
" a.Makc MB.MaKO BbILIE KacaTeabHoH K ¢==100%, nposenenHoli

r K: JuHur M M
PYySOK: JHHHH a.MHH = B.MHH
depes TOYKY ¥ , WaH BbIlle HSOTepMb ty (mebuuHT TENNa B NOMeUleHHHU)
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COCTOSIHUS, XaPAaKTEPH3YEMOTO
TOYKOH Mamua; IANH  TpeTbero I 2
Kjacca Harpys3ok obs3areseH
HarpeB HAapPYXHOTO BO3AYXa 1O »
SHTANBNHH Iyomum H  34TEM tn moxe (77 g=100%
24
CMeleHue ¢ nocjeayonuM tn.puti | 5 <
agnabaTHeIM YBJAAXKHEHHEM HJH 5 ! 3
CMellleHHe HApyXKHOrO W pelup- <
KYJSIIIHOHHOIO BO31YXa, a 3aTeM G
garpeB U anuabaTHOe yBJIaXKHe- %
Hue cMecd. M3 npuMepoB BHAHO,
49TO TEeXHOMOrHYeCKHe CXeMHI Cy-
IUeCTBEHHO OTJIHYAI0TCA A Puc. 1V.35. K BBIGOpY cnmocoGa oGpaGOTKH BO3-
HepBOTO U 1PEThero KJaccoB Ha- ayxa
rPYy30K: JJisi NepBOro Kjacca He
o6s3aTe/bHA TepBasg DPEUMPKYJASAuMs, HO KpOMe NEepBOro NOAOrpeBa
Tpe6yeTcs BTOPOH MOAorpes (TouHee, TpebyeTcs OLHOBPeMeHHOe NOoTpes-
JleHHe XOJI0Aa M TeIJOTH); HJs TpeThero kjaacca He tpebyeTcs BTODOH
NOAOrpeB, HO 00S3aTeSbHO HCNOJNb3OBAHHE NEPBOH PEUUPKYJISUHUH.

BTopoit W weTBepThIHl KJacchl HAarpy3oK N0 pelUeHHI0 TeXHOJIOrH-
YeCKUX CXEM AaHAJOrHYHL NEepBOMY KJacCy, ORHAKO IpH OLHOH H TOH
Ke TEeXHOJOrHYeCKol cxeMe AJS KaXAOro Kjacca Harpysok peXHMB
paboTH CHCTEM NpPH OAHHX W TeX e NapaMeTpax HapyXHOro BO3AY-
Xa "MOTyT CYyLieCTBEHHO pa3J/iHyaTbCe.

PanyoHanbHble peXHMH, ofecneyuBalomiye HaHAYYlIHe TEXHHKO-
3KOHOMHUECKHe INOKa3aTeJid cucTeM BHIOHpaloTcd Ha OCHOBe TepMo-
NHHAMHYecKoH Mojesd. PaccMoTpuM ynpouleHHbIH cliocod BeGopa ue-
JaecoobpasHofi cxeMn o6paboTKu BO3AyXa IHJs paCuUeTHOTC peXuMa
paGorel Ha mpuMepe npamorounoli CKB. YuyuteiBas onperensionide
ycioBusi, HaxoauM Ha [ — d-nuarpamme (puc. 1V.35) obmacre [I,
XapaKTepHU3YIOMIyI0 COCTOSHHE NPHUTOYHOTO Bo3ayxa. [sis ynpomieHHs
pPUCYHKA pacCHoJiOXXeHHe 30HH BHYTPEHHUX NapaMeTpPOB Ha HeM He
nokas3ano. OpHeHTHpPYSACh HAa pacCMOTpPeHHHE paHee TeXHOJOruyec-
KHe CXeMBbl (B NAHHOM CJyyae HMeEIOTCA B BHIY NPAMOTOUYHBIE) H OCY-
LlecTB/ASEeMbIe B HHX NPOIECCH TelJOBAaXKHOCTHOH 06paboTKM BO3AY-
Xa, Ha noje / — d-auarpaMMbl MOXHO BBIIEJHTb OGJACTH HX TIpH-
meneHus. Ecau touka H pacnosioxkena B obsactu I, To uarpesa, oX:
JaxJAeHHs, YBJAAXKHEHHS MJH OCYWIKM NPHTOYHOrO BO3AYXa TMpenyc-
MatpuBaTh He Tpebyercst (pexum BeHTuasuuu). IIpu pacnosnoxennu
Toukd H B 304e ! pas1 nosyueHuss mapameTpoB II JOCTaTOUHO NpHMe-
HEeHHUsT perynupyemoro npsMoro aguaGatHoro oxJaaxiaeHus. Ecan roy-
xa H naxonutcs B 30He 2, 1esecOO6pAa3HO NPUMEHATh KOCBEHHO® HJIH
KOMOHHHDOBAHHOe HCNAPUTENbHOE OXJAaXNEHHe, NpY HAXOXKIeHHH B
30He 3 — CyXOe OxJiaxKAEHHEe C HCIO/Ib30BAHHEM HCKYCCTBEHHOTO XOJIO-
na. Ilis 30Hb 4 XapakTepHO NpuUMeHeHHe OXJAXIEHHS H OCYIIKH C
HCTOb30BAHHEM HCTOYHHMKOB x0J0xa. B caygae, xorma togka H Ha-
XOMUTCS B 30HE 5, NpUMEHsIeTCs TOJbLKO HArPeBAHHE BO3AyXa, B 30He
6 —HarpeBaHWe H YBJaXHeHHe, 4 B 30He / —OCYIIKA H TONOTpEB.

dﬂ MUH 4, 1 MKC d
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Fnasa V. MIPHHUHUNHAJBbHBIE CXEMbl U PEIHEHHS CKB
B 3JAHUAX PA3JIHYHOro HA3HAYEHHSA

§ 43. O6mue nNpPMHUUOBLI peWEHUH

Buibop npuununuanpuoli cxemsl CKB pns koHKpeTHOro obbekTa
NPOH3BOAUTCA C YUETOM Ha3HAYEHHs H apXUTEKTYPHO-CTPOHTEJIbHOTO
pellieHHs] 3ZAHHS H ero INoMelieHHH, oCoOeHHOCTell TeXHOJOTHUECKO-
TO Ipouecca U NPHMEHSIEeMOTO NPOH3BOACTBEHHOTO OOOpYAOBAHHS, MH-
TEeHCHBHOCTH H XapakTepa BBHIAGISIEMBIX BPERHOCTEH, pacHOJOKeHHS
pabounx MecT, KJMMara pafioHa nocrpoitku, Jjsa Bubopa panuoHafb-
HOTO peIneHusl HeoO6XoAUMO NpopaboTaTh W CPABHHTh HECKOJAbKO KOH-
KypHpYIOIIMX BapuaHToB. [Jo HTOraM CpaBHHTEJbHOTO aHaNH3a H CO-
NOCTaBJeHHs TNOKaszaTesael 3(Q(eKTUBHOCTH, B uUHC/Je KOTODHIX, Kak
NpaBHJIO, pPEIIAKOUMH SBJAIOTCA IpHBEAEHHBIE 3aTpaThl, BHIOHUpAIOT
HauboJiee pauHoHAJbHEIH BapuaHT. HacTo Ha OCHOBE CHCTEMHOTO pac-
cMoTpeHHs [ 34] yaaercd HalTH pelueHHe, 6JU3KOE K ONTHMAJbLHOMY.
B Hacrosimiee BpeMs CO3RAIOTCS NPOTPAMMBbI [l IPOBENEHHS CHCTEM-
HBIX PacCMOTPeHHH ¢ momombo IBM.

Bce mHOTOOOpasHe 3MaHMH M COOPYKeHHH ¢ mo3uuuu BuiGopa CKB
MOXKHO Pa3Ae/HTh Ha [ABe OOJbIIHE TPYNNBl: 3MAHUS C HOMeLjeHUsmMU
3HAYUTEeABH020 00DeMA U MHOZOKOMHATHOU nianuposkol. Ias nome-
HICHHHA 3HAUYHTENbHOro oObeMma, KpoMme ToOro, cnenubuuHa paBHOMEp-
HOCTb HJIH HEPaBHOMEPHOCTh paclpelleleHHst BpeRHOCTeH  (OOBIUYHO
TEIJIO- M BJATOBBIZEJNEHHH) mNo mJjomagd U B obbeMe TNOMeLieHHS,
ONHOPORHOCTb HJIM HEONHOPOIZHOCTb pexXHUMOB paboThl u TpebGoBaHui
K napaMeTpaM BHYTPEHHETO BO3AyXa NO OTAEJbHBIM NJAOWAAAM WJIH
B OTAedbHBIX dacTax ob6beMma noMmemgeHds. [ns 3maHHH ¢ MHOTOKOM-
HaTHOH INJaHHPOBKOH# mnepeuHc/enHble crendduueckue (akTopb Tak-
Ke OKaswBaloT Bausade Ha BhOGop CKB, HO Hanuuue CTPOHTE/BHBIX
NeperopofoK MexAy NOMELeHHAMH co3faeT GoJblIHe BO3MOXKHOCTH
auddepeHIIHPOBAHUS NPHHUMACMBIX peIIeHUI.

B 3nanusx ¢ NOMENIEHHAMH OOJBINIMX Da3MepoB NPH paBHOMeD-
HOM pacupenejeHHd H H3MEHEHHH TeNJOBIaXKHOCTHBIX HArpys3oK IpH-
MEHSIIOTCST HauGoJsee NpOCTHE OAHO30HAJbHBE leHTpaidpHEe CKB. C
nomouipio 3Tux CKB MOXHO KOHTPOJIHPOBATH TEMNEPaTypy BHYTpeH-
HEro BO3AYyXa TOJbLKO B ORNHOH TOUuKe oObema NOMEMeHHH, 4TO ROCTH-
raeTcss aBTOMATHUECKHMM peryJHpOBaHHEM H3MEHEHHS TeMIeparyphl
NpHTOYHOro Bo3Ayxa. [Ipu HepaBHOMEpPHOM pacnpefeseHHH No IJIOoIia-
IH H [pH Pa3/JHYHOH HHTCHCHBHOCTH H3MEHEHHUs TelJO- H BJaroBhlfe-
JeHufl TpUMEHSIOT Gosee cjoxKHble MHOrozonanbHeie CKB. Mx orau-
YHTEJbHOH OCODEHHOCTBIO $IBJSIEYCS BO3MOXHOCTb  OLHOBDEMEHHOTO
obecneyeHust TpeOyeMHX NapaMeTpoB BHYTPEHHEIO BO3AyXa B HeC-
KOJBKHX 30HAaX NoMemenus. Oas sTHX uwededl B KaxAoM 00CTy:KHBae-
MO 30He TOMELICHHS TPEeRYCMATPHUBAIOT COOTBETCTBYIOMIHE YCTPOH-
cTBa, obecneunBawlbe TEmJIOBY 0OpabOTKy NPHTOYHOTO BO3AYXa B
COOTBETCTBHHM C OCOOEHHOCTSIMH H3MEHeHHS KOHTpPOJHpYeMOro mapa-
MeTpa BHYTPeHHero BO3AyXa B 3oHe. KonkpeTHasl peajsu3als NpHH-
nunoB 3onHajbiocTH CKB moxer 6biTh BecbMa pasHOOOPasHOM.
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B MHOTOKOMHATHBIX 30aHUSIX MHOTZA MOXHO BBIIEJIHTb H 00bBenH-
HUTL (10 cxeMme cHaOXeHHS KOHIHIHOHWPYEMBIM BO3AYXOM) IOMelle-
HHMA C OJMHAKOBHIMH TpeGOBAaHHSIMH K TapaMmeTrpaM BHYTPEHHETo BO3-
AYyXa H C OAHHAKOBOH MHTEHCHBHOCTbIO H3MEHEHHS TeNJIOBJAXXHOCTHHIX
Harpysok. B aTux cayyasx TakXe BO3MOXKHO NPHMEHEHHE OJHO30HaJb-
HulX nentpanbHslx CKB. Ongnako B GOJBIIMHCTBE cJyyaeB NPH MHO-
roKOMHAaTHOH TJaHHpPOBKe HabJaionaercss pasjuyHash HHTEHCHBHOCTb
H3MEHeHHsl HArpy30K TO BPeMeHH CYTOK H roga. 1o oObACHAETCS Kak
pasJMYHsIMH B ODHEHTAIMH IO CTpPaHaM CBeTa OrpaxAamminx KOHCT-
PYKIH# NOMelleHUH, TaK U HECOBNAJAeHHeM IO BpeMeHH CYTOK YC/IOBHH
¢dopMupoBaHuS BHYTpeHHero pexuma. [JosToMy B COBpPEMEHHBIX MHO-
FOKOMHATHBIX 3JZAHHSIX OCHOBHOE NMpHUMEHEHHe MOJYYHIH MHOTO30HAJb-
upte CKB [18]. KoukperHast peanusands NPHUHIHNA 30HHPOBAHHS 10-
CTHraeTCss Ha OCHOBe PAa3JHYHBIX YCTPOHCTB, 00eCneyHBaloIHX TEMN0-
Byl0 06paGoTKy NPHTOYHOrO BO3AyXa B COOTBETCTBHH C OCOOEHHOCTS-
MH H3MeHEHHs TeIlJOBOro pexuma B nomemenud. Hauboabwmee npu-
MEHEHHe B MHOIOKOMHATHBIX 3JaHHUAX NOJYYHJAH MeCTHO-IEeHTpaJ/bHble
CKB. OrnuuuTeibHOH OCOGEHHOCTBIO #BJASETCS ONHOBpEMEeHHOEe MpH-
MecHenue unentpanbHoli CKB, B Koropoli o6pabarbiBaeTcss KOJHYECTBO
NPUTOYHOTO HAPYKHOIO BO3I4YXd, YCTAHOBJEHHOE CAHHTADHHIMHM HOp-
MaMH, U MECTHBIX arperaToB-IOBOAYHMKOB, B KOTOPBIX TemnoBasg oOpa-
60TKa BHYTPDEHHEr0 PELHPKYJSIHOHHOIO BO3AYyXa TPOHU3BOJLHUTCA B
COOTBETCTBHH C OCOOEHHOCTSIMH H3MEHEHHs TeNJOBOr0 pexuma B 00-
CYKHBAEMOM TIOMELIEHHH,

CKB mOXHO yCcTpauBaTte A5 OGCIAYyKUBAHUS HE BCEX NOMeLIEHHE
3MaHHs, a TONbKO HauboJlee OTBETCTBEHHBIX M3 HMUX IO Ha3Haye-
HuO. XapaKTepHbIM NpUMepoM SABJSETCS reOOGXONUMOCTh, YCTPOHCTBa
CKB B XpaHHJIHImIAX HCTOPHYECKMX H KYJbTYPHBIX LlEHHOCTEH, B 3aJje
pasmellenus OBM, B 3anax sacemaunuit u ap. Yacro TakHe pelneHus
NPUMEHAIOTCS /1S yKe CYIIeCTBYIOUIMX 3MaHUf, rae I/ yCTpoHcTBa
CKB BO3HHKAlOT AOMOJHHTeNbHble OTPAaHHUEHHS H3-3a 3aTPyNHHTENb-
HOCTH TPOK/JAaAKH BO3LYXOBOIOB, OTCYTCTBHS AOCTATOYHOTO MECTa NOX
pasmemente o60pYROBaHHS, HEOOXOAUMOCTH COXPAHEHHs] apXHTEKTYp-
HOrO OGJIHKA TNOMEIIeHHs M 31aHHA. DTH OTPAHHYEHHS MOTYT OKAasbl-
BaTh pelnawpiiee BausfHUe Ha BoIOop THna CKB u nmpumensemoro o6o-
pynoBanus. B cBfAsH ¢ peduuuTOM mWomanH, TpebyeMmo#l mox pasme-
IIEHHE XOJOIHABHOrO 000pYHOBaHHS, ONpeje/eHHble NpeHMyLIeCTBa
npuoGperaior CKB na 6ase aBToHOMHBIX YKB, uMeOMUX BCTPOEHHYIO
XOJIOAUJbHYIO MALIUHY.

' § 44. CKB 19 nomeuweHul 3HAYUTENbHBIX PA3MEPOB

Has TekcTunbHeIX (aGpuK, KOMOHHATOB HCKYCCTBEHHOTO BOJOK-
Ha, PajHO3JeKTPOHHBIX H MAIIMHOCTPOUTEJNBHBIX 3aBOJOB W psina Ipy-
FHX NPeANpUsITHA XapaKTepHO Hajauyue 1exoB Goapliof niaomand. Mo
TeXHOJOTHYECKH KOMQOPTHHM TpeGOBaHHAM K NapaMeTpaM BHYTpeH-
HEro BO3JyXa B 3THX uexax tpebyercs npunmeHenne CKB. B 6oabiux
o o0beMy U IVIOMAAH NOMEIIEHUSAX, XapaKTepHbIX I/ COBpPEMEeHHEIX
KHHOKOHLEPTHBIX 32JI0B, KPBITHIX CIODTHUBHBIX COOPYMKEeHHH. BHCTaBOY-
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Puc. V.1. OAvo3oHaabuaga MNpAMOTOYHASA
ueuTpaastaa CKB

1 — TennooOMeHHHKH AJdA oTnaYd YTHIH3H- l'(f\i:

pyeMoro  Temaa; 2 — BO3JyXOHarpeBaTelb *

I noporpeBa; 3 — kaMepa opolleHHs, 4 — | "

BO3AyXOHarpesateap Il nomorpesa, 55—

NPUTOYHBIN BeHTHAATOP; 6 — NPHTOYHbIe YCT-

poiictea, 7 — DaTYHK KOHTDPOJSA TeMIlepaTyphl

BO3AyXa B NOMeEIIeHHH; § — BHITAXKHOH BeH- Puc. V.2, [ — d-fuarpamma ¢ pexuMoM 00G-
THAATOP; 9 — TeNMo0OMEHHHKH JJA H3Bie- pabGOTKH TMPHTOYHOrO BO3AYXa B ONHO30HAJb-
YeHHs YTHJAH3HDYEMoOro Tellja YyaajaseMoro Hoit mpamoTounol CKB B pacyeTunlX yca0-

BO3yXa BHAX TemjIoro "M XOJOAHOI0 MNEepPHOAOB roma

HbIX [aBHJILOHOB M JIGKUHOHHHX ayNUTOPHH, 0 CAHMTAPHO-THTHEHH-
uecKkUM TpeboBaHHAM TaKxke panuoHanbHo npumenenne CKB.

Jnst moMemieHH# 3HAaYUTeJbHBIX PA3MEPOB B IPOMBINJIEHHHX H 06-
IECTBEHHBIX 3[J@HUSAX B OTEUeCTBEHHOH MNpaKTHKe NOJYYHAH Hanbogb-
mwee pacopocrpaneHue neatpanbisie CKB. Ilpexpge Bcero 370 00mbsc-
HeTcst HaauuueM yxke B 50-X rozax cepuAHOro NpOU3BOACTBA OTeUe-
1BEHHBIX KOHCTPYKUHH THNOBLIX ceKnufl, Ha 06a3e KOTOPBHIX CO3[1aI0T-
csl UCHTpanbHhIE YCTAaHOBKH KOHIHLIHOHMPOBaHHS Bo3nyxa. Ecau Ha
CKB Bossaraworcs 3agaud KPyIJIOFOAOBOTO H KPYIJIOCYTOYHOTO NOX-
nepxKandsg TpebyeMbIX BHYTPEHHHX mapaMeTpOB BO3AYyXa M He Ipexpyc-
MaTpPUBAIOTCSA OTAENBHBIC CHCTEMBl OTOIVIEHHS B NOMEMIGHHSX, TO HE-
o6xonuMO BbIOUpAThL NPOU3BOAUTENBHOCTh M yucio YKB rakum obpa-
30M, 4TOOH TNPH BHIXOI€ H3 CTPOSl ONHOH W3 HHUX IPOHU3BOAHTENBHQCThb
no BO3AYXy ocraBiuipxcss Owina xe MmeHee 509 pacyerHo#, a npoOU3BO-
OUTEJNBHOCTh HMX MO TelUly — AOCTATOYHAS MJs NOANEPXKaHUA HOPMH-
pyeMoili TeMInepaTyphsl BO3AyXa B XQJOAHHIA nepuox rofda (Ipu pacder-
HBIX napaMerpax b) [40].

B GoJsbmux noMelneHUssXx ¢ paBHOMEpHBIM pacrpenesedueM no mnJjao-
uajzd H ONHOPOAHHIM XapaKTepoM H3MeHEeHHs TeNJO- U BJATOHU30HT-
KOB INpHUMeHSIOTCS OAHO30HaJsHBE IeHTpanabdele CKB (puc. V.1).
Kpyriorogosoe npHroroBjeHHe NPUTOYHOrO BO3[AYyXa OCYHIEeCTBJSETCH
B neHTpansHux YKB. BceaexncTBue paBHOMEpPHOCTH M ONHOPOLHOCTH
TeIVIOBBIX peXUMOB NOAJepXKaHHE TeMNepaTypsl BHYTPeHHEro BO3AY-
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Xa MDOCTUraeTcsi aBTOMATHYECKHM peryJMpOBaHHeM TeMIlepaTypsl NpH-
TQYHOrO BO3AyXa, NOJAaBaeMoro BO BCe IOMeENieHuS.

Kax npasuno, ana kpyriaorofosoii pabornt CKB pacuernwie napa-
MeTphl BHYTpEHHEro BO3AyXa 3aJaloTCs Pas3/JH4HBIMH AJs TEILIOro
U XosonHOro nepHomoB roga. Ha puc. V. 2 nokasansl rpaHunbl AoInyc-
THMEIX KPYILJAOrOJOBHIX H3MeHEHHH TeMIepaTypbl U BJAAXKHOCTH BHYT-
PEeHHero BO3ayxa (3aIUTPUXOBAHHBEIA YYaCTOK).

B pacueTHHIX YCIOBHAX TeNJaoOro mnepuoma (rouka H) B ue-
JIfIX 3KOHOMHH 3HEPrHH BHYTPeHHHE TlapaMeTpel NOALEPXKHUBAKIOTCS HA
BepXHEM [ONYyCTHMOM YpOBHe 10 TeMIlepaType W BJAXHOCTH (TOYKa
B). Kak npasujio, B 1ejifX COKpailieHHs  TPe6yeMHOro KOJIHYECTBA
IPUTOYHOTO BO3AYXa CJeAyeT CTPEMHTbCH K HOCTHXKEHHI0 HauboJb-
wero pabodero Nepenaja 3HTaJblHi, KOTOPHA oOlpepensercs Io-
crpoenueM Ha [ — d-guarpamMMe. OT TOYKH B Ha JHHUH TOCTOSHHOTO
BJIATOCOMIEPKAHUSI BHYTPEHHErO BO3AYXA dp.maxc OTKAALBIBAIOT BeJHYH-
Hy Harpesa NpPUTOYHOrO BO3AyXa B BEHTHJATOpE H BO3AYXOBOAAX Algy.
Uepes noJydeHHYI0 BCIOMOraTeJNbHYI0 TOUKY NpPOBOAAT JHHUIO Ta-
paJIeIbHO Jiydy TIpolecca B TIOMEnieHHH emom (CM. puc. V.2, mnyHK-
THp) IO TepecedeHUd C KPUBOH o, OTBEUZJOIIEH KOHEYHOH OTHOCH-
TEJbHO! BJIAXKHOCTH NPUTOYHOrO BO3AYXa B NPHMEHSEMOM TeIn000-
meHHoM annapare. [lonydennass npu nepecedenuu Toyka O moJKHa
OLITb NOCTHTHYTA B {fIpollecce OXJaXIEHUS U OCYIIEHHS TPHTOYHOrO
Bozayxa B anmapare YKB (mpomecc HO) npu cpemHeil TeMmepatype
oxJaxnawoued noBepxHocTH ¢y 3HaueHHe f; HBOJKHO OHITH TpoBepe-
HO HA BBHINOJHEHHEe YCJIOBHS COOTHOIIEHHS TeMIepaTyp XOJOIHOH BO-
Abl lyx H OXJaxzaawiiel IOBepXHOCTH:

=ty 3. (V.1)

Coordomenne (V.1) noaydeno O. §1. KokopuHEM IO pesy.nbra-
TaM 00001eHNs] MHOTOYHCAEHHBIX HCCJAeNOBAHHl pEeXUMOB OXJAaxKIe-
HHS U ocymeHus Bosnyxa [17]. Ecau npu nocrpoenuu Haiinena tpe6ye-
Masi TeMnepaTypa NOBePXHOCTH OXJAaXKIEHHs f, MeHbIast, 4eM NO Co-
otHoweruo (V.1), To 3T0 CBUAETENBCTBYET O HEBO3MOKHOCTH OCYULECT-
BJCHHS BBIOpAHHOrO IIPOleCCa OXJNAXKAEHHS H OCyHieHHS BO31yXa.
B takom cayuae zHeoOXomHMO TIpOBeCTH HOBOE IOCTPOEHHE, NPHHH-
mast Gosiee BBICOKHe napaMeTpn Toukd O.

Ha puc. V.2 nokasaHo mnocrpoeHue, IpH KOTOPOM [OCTHIAercs
HauOoJbIUHA Tepenan dHTAJbIHH MeXAY YAaAseMblM H TPHTOYHBIM
Bo3fyxoM (/y—Iu), ucnonb3yeMbli npu pacyere TpeGyemMoro KOJH-
4eCTBA NPUTOYHOTO Bo3Ayxa. Paboumii nepenany temnepatyp B pabo-
uefi 30He NOMeHieHHUH (fp.maxc—In) HOMKeH OBITH NPOBEPEH HA YCJO-
Bua oOecmedenus TpeGyeMofi KOMQOPTHOCTH paclpeneseHHS NPHTOU-
HOTO BO3/yXa C TNOMOMBIO BBIOPAHHEIX CpeACTB BO3AyXopacmpe-
nenenus. ITonpobHuie cBemenuss o Meronax nNoaGopa M pacyera BO3-
JyxopacnpeneauTesaeli M3aoxeHw B paborax [1, 5, 8].

Ilpu cHuKeHMH TeNOM3OHITKOB MJs NOALEpXKAHHMS TOCTOSHCTBA
TEeMIIepaTypel BHYTPEHHEro BO31AyXa HEOOXOAUMO YMEHbUIHTH pabo-
YHil epenaj TeMmmeparyp. DTO [JOCTHTaercs No KOMAaHjae AAaTyHKa
(cM. puc. V.1), nepepalomiero CHrHaJ Ha HCIOJHHTEJIbHBI MEXaHH3M.
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peryJaupyouuil nojayy ropsiyefi poAr B BO3AyXoHarpeBaTe/b I1 nopo-
rpeBa. Ilpurtounblii Bo3Ayx Oyaer HarpeBaThbcsi NPH MNOCTOAHHOM BJa-
roCOAEpKaHuH dy, TaK KaK B KaMepe OpPOIUEHHA NPOAO/IKAETCA €ro
oxJaxIeHHe W ocymeHHe o mnapamerpos Touku O. CienoBarTesabHO,
HCIIOJNb30BAaHHE BO3AyxoHnarpeBatedefi II mojorpesa nis moAAepxa-
HHS NOCTOSTHHOH TEMIepaTypbl BHYTPEHHEro BO3AyXa B TEIIHH NepH-
Ol TIPHBROAHT K OJHOBPEMeHHOMY HOTpebjeHHIO Xojofa u rtensa. [Ipu
3TOM Nepepacxol xosoza OyldeT paBeH KOJHYECTBY TEIIa, pacxony-
eMOMY B Bozpyxonarpesaressx 1l noporpesa,

B xonoaHB#i NnepHOZA, Kak IPaBHJIO, B leJdX COKpallleHH:A
pacxoja Tem/a Ha HarpeBaHue MPHTOYHOro BO3AyXa IeJecooOpasHO
NOAAEPKHBATh NapamMeTPbl BHYTPEHHEro BOo3fyXa Ha MHHHMaJbHOM
YpOBHe, COOTBeTCTByIoweM Touke By (cm. puc, V.2). Tlpexae uem
IPHCTYIIHTh K pacyeTy pe:k HMOB 006paboTKH BO3AyXa, CledyeT OLECHHTb
BO3MOXKHOCTb COKpAaIl€HH pacxofa NPHTOYHOIO BO31yXxa, OmpeleseH-
HONO paHee JJf TeNJOro MnepHoAa roja.

Bo3amoxkHble Npenenbl CHHXKEHHA pacxoia NOPHTOYHOIO BO3AyXa
npexe BCEro OMpeles]AlT CAEAyIOUMMH YCJIOBHAMH: CaHHTapHO-TH-
THEHHUYECKHMH TpPEOOBAaHHAMH MO MNOJaye pPaCyeTHHIX MHHHMaJbHBIX
KOJHUECTB HADPYKHOTO BO31YyXa; yCIAOBHSIMH KOMMEHCAUHH NPOH3BOAH-
TeJbHOCTH BHITAXKHEIX CHCTeM H obecnedyenneM Tpebyemoro mnoamnopa
B KOHIMIIHOHHDYEMOM IIOMEILEHHH; BO3MOXHOCTSIMH IOIJIOLIEHHS pac-
yeTHHIX TENJO- H BJAroH36GLITKOB B XoJaonHbIH nepuoxa. Ilocae ycra-
HOBJIEHHS JOIYCTHMOrO YPOBHS CHHXKEHHS BO3AYXONDPOH3BOLHTENLHO-
CTH Heo6XOLHMO OpOBECTH  pacyeT H ONPEAEeJHTb  CIOCOOH
NepecTPOiKH CHCTEMBEl BO3AyXOopachpeles€HHs, NPEAyCMOTPEHHOH B
[HOMEIIEHHH H PaCCYHTAHHOH Ha HOPMaJbHyI0 paboTy npH 6oJbIUHX
KOJIHYeCTBaX NIPHTOUHOrO BO3AyXa B TENJHIH Hepuox roia. B Bosayxo-
pacnpeeNHTeNbHBIX yCTPOACTBAxX AOJNKHBE OHITh TakHe IpHCIoCOO/e-
HHA, KOTOpHeE N03BOJANH Obl COXpAaHHTb TPeOyeMYyI0O CKOPOCThb JIBHXKE-
HHA BO3jflyXa B paboueli 30He, HECMOTpPS Ha COKpAall€HHE KOJHUYECTBA
IPHTOYHOTO BO3AyXa IPH CE30HHOM (CHHMKEHHE MPOH3BOLHTEIbHOCTH
TOJBKO 3HMOR) HJH KPYIJIONOZOBOM KOJHUECTBEHHOM DEryJHPOBaHHH,
Jlna BBHIMOJIHEHHSA 3THX TpeGOBaHHI NPHMEHSIOT CHellHalbHble BO3AY-
Xopacnpejenurenbubie yerpoiictsa [ 8, 15].

Pexumbl 06paboTKH NPHTOYHOTO BO3AyXa B ueHTpajbHOlii Y KB
HaxoAaTcd nocrpoenneM Ha [—d-puarpamme (cM. pue. V.2). Tlo ye-
JOBHAM ylaJieHHs PaCyeTHBIX BJaroH3GHITKOB HPH MOJAEPXKaHHH B
NIOMELIEHHH B XOJOAHBIH NEPHOL MHHHMAJbHOTO BJIANOCOAEDPKAHHS
dp.yum BHIYHCIAOT TpebyeMoe BJIaroCoiepXaHHe NPHTOYHOTO BO3AYXa
dux. Yepes Touky By NpOBOAAT JHHHIO Jyya NPOLeECCa emomx. B Me-
CTe MepeceyeHHs JHHHH nomx H dpx HAX0IAT Touky Iy, OTBeuaOUIyI0
TpebyeMHM NapaMeTpaM NpHTOYHOro Boziyxa. Ha puc. V.2 npuseteno
[OCTPOCHHEe NIPH HAJHYHH B NOMEILEHHH TEIJO- H BJIaroH36HITKOB.

HapykHEIH BO3LYX B XOJIOAHEIH IEDHOL HMEET pacueTHHE mapaMer-
per (Touka Hx) ¢ GoJee HH3KOH TeMmepaTypoli H BJIarocofepKaHueM,
4eM TpebyeMble MapaMeTpLl MPHTOYHOro Bo3ayxa (Touka [lx), mosToMy
IpUTO4HBIA BO3NYX B YKB Heo6xosuMo HAarperb W yBJaXKHHTb, B 1e-
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JAX SKOHOMHH Temsia Ha Harpep mpurouysoro Bosayxa B CKB  (cm.
puc. V.1) nmpepycmarphBaeTcs H3BJedeHHe Telja U3 YAa/sfeMOro BOS-
JyXa B TelJOoOMeHHHKAx, paclojaraeMblX, KaK NpaBHJO, HA CTOPOHE
HATHETAHUS BHITAMKHOrO BeHTHJAsATOpa. M3Bjekaemoe Tem1o mepepaer-
cA Ha narpeBaHHe He3amMep3aolledl XKHAKOCTH (CHellHaJbHOro BOAHO-
ro pacTBOpa, 4acTo HAa3HIBAEMOrO aHTH(PH3OM), KOTOpad HACOCOM MO
COeJIMHHTEJbHEIM TPYOONpPOBOLAM NOAAETCS B TENJIOOTAAIOUIHE TernJo-
06MEHHHKH, rjl€¢ HapyKHBIH BO3JYX HarpeBaercs NpH NOCTOAHHOM BJa-
rocojepXaHuu 10 TEMNepaTyphl fmx (Touka Ha).

YBaaxkuHenHe HapyXKHOro BO3Ayxa A0 TpebGyeMoro BJarocOZepa-
Hus B cxeMe YKB (cMm. puc.V.1) ocyuiectBiasercs B KaMepe OpOLIeHHs.
B xosonHbIfi mepHOJ Kamepa OpOlleHHA pabOTaeT NpH NMOJHOH penHp-
KyJALHA BOAB H3 MOJJOHA, YTO OOeCHEeYHBAET NpOTeKaHHe ajanabar-
HOTO NpOllecca YBJaXKHEHHS NPH NOCTOAHHOH 3HTaJbIHH Bo3dyxa. B
COOTBeTCTBHH C NOCTHraeMof KOHeyHOH OTHOCHTEJbHOH BJIAXKHOCTBLIO
BO34YyXa B pexXHMe aJHabaTHOTO yBJAXHEHHS (o x HA JIHHHH IOCTOSH-
HOFO BJIarOCONEPKaHHA MNPHTOYHOTO BO3AYXa dnx HaXOAHTCA TOUKa
Ox ¢ sutaabnHedi I,x. JlocTHXKeHHe HapYXKHHIM BO3JYXOM 3TOH 3HTaJb-
nun obecnednBaeTcs ero HarpeBOM B BO3AyXoHarpeBaredsax [ nopo-
rpesa (cM. puc. V.1) no napamerpoB Toukd / (cM. puc. V.2). dddek-
THBHOCTb PabOTH KaMepbl OpOLIeHHS B peXHMe aJHabaTHOroO yBJAaX-
HeHHd [AOJKHA OfecleyHBaTb H3MEHEHHE TeMIllePaTyp INPHTOYHOTO
BO3Ayxa OT Irx J0 fox.

YBaaxHeHHBIH IPHTOYHHIH BO3AYX ¢ mnapamerpamu ToukH O Ha-
rpeBaeTcsi IpH IOCTOSAHHOM BJAroCONEPXKaHHH dn x A0 NapaMeTpoB
npuroka (touka [Ix) B Bosayxonarpeparensax II nmomorpesa (cM. pHc.
V.1). Ilpn cHHXeHHH TeMmepaTyphbl BHYTPEHHErO BO3LyXa OT KOHTpPO-
JIHPYEMOro YpPOBHA fs mus AATYHK BO3JeHCTBYeT Ha HCIOJHHUTEbHBLH
MeXaHH3M, H YBEJHUYHBAETCA NOCTYIIEHHE ropsiuefi BOJAB B BO3AYXO-
Harpesatenn Il nozorpesa.

B npomblneHHBX H OOIIECTBEHHBIX 3AaHHAX HMEIOTCH IOMeLleHAs
3HAYHTEJbHEX Pa3MepOB, B KOTOPHIX BBAEJNAIOTCA pasjHyHbE Bpea-
HOCTH (Telo, BJara, naphl H rasbl). MIHTeHCHBHOCTb BHIAeJeHui He-
OJHHAKOBO H3MEHSeTCH IO IVIOmAaAH H N0  BpeMmend. Ilo ycaoBuam
Ha3HayeHHsd 3THX NMOMEIUeHHH HX Helb3s pa3fe]HThb [eperopogKkaMmu
HJIM H30JHPOBaTh N0 BO3AYXY OTHeJbHHe yyacTkH. [loatomy Ttakue
NIOMEIleHHs NPHXOAHTCA PasOHBATL HA YCJOBHBle 30HH, B KaxKAOH H3
KOTOpHX XapaKTep (OPMHPOBAHHSA TEINIOBOrO peXKHMa IPHMEpHO OMIH-
HAaKOB H BO3MOKHO NOJJEPKaHHE OAHHAKOBOH  TeMmeparyphl NyTeM
yNpaBJeHHs TeMIepaTypo#l NPHTOYHOro BO3AYXa B 3Ty 30HY. IIpH BhI-
6ope panuonambuoro THna CKB nas Takux 3gamuii MOryT paccMaTpH-
BaThCsA TPH I'PYMNILI BO3MOXKHbBIX NPHHIHIHAJLHBIX PEIleHH.

llepsasn epynna — npumenenue odnosonarshsix CKB. B xaxioit
30HE NOMEMICHHA NPefyCMaTPHBAIOT CaMOCTOSITEJNBbHYI0 OJHO30Ha/b-
Hyro CKB. Ilpuroronenne npurounoro Bosayxa B kaxnodi CKB ocy-
IIECTBJIACTCA 1O YCJIOBHAM H3MEHEHHA PeXKHMAa B 30He 0OC/yXKHBAHHS.
Bropas epynna — npumenenue muozosonarsumx CKB. = Ias o6-
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Puc, V.3, Mnoro3oHaabHasa npsaMoTOYHA s Puc. V.4. BblkonHpoBka H3 [ — d-Rmarpam-
uenrpaabHas CKB Mbl peXHMoB 06pabOTKH nNPHTOYHOrO BO3-
(06o3HaueHHs1 ¢cM pHe. V.1) AyXa B MHoro3oHaabHofl menrpansofi CKB

B pac4YeTHBIX YCJAOBHAX Temloro nepHoia roRxa

CITyXKHBAHHSI BCEr0 MOMELIEHHS NPHMEHSAIOT OAHY HEHTPAJbHYIO Mps-
MOTOYHYIO HJd peunnpkyaanuonnylo CKB. MsmeHnenne mnapaMeTpoB
NPHTOYHOrO BO3AyXa OCYLIECTBJsAETCA N0 KOHTPOJIO BHYTDEHHHX Iapa-
METpPOB BO3AyXa B KaXI0H  30He.

Tperosn epynna — npumenenue mecTHo-yeurparonoix CKB. s
HECKOJbKHX 30H HJAH AN NOMEILEHHS NPHMEHSIOT OJAHY HEHTPajbHYIO
npamoroynylo CKB, npuroroBasmiomyio TpebyeMOe N0  CaHHTapHO-
FHTHCHHYECKHM YCJOBHAM KOJHYECTBO HpPI'DO‘IHOI‘O HapyXHOro BO34y-
Xa. B xax70f 30He 06CIYyKHBaHHA OCYLIECTBAAIOT MECTHYIO PEIlHDKY-
JIALHIO BHYTPEHHETO BO3/AyXa yepes MeECTHBe  arperarhi-J0BOAYHKH,
B KOTOPHIX IIPOBOAMTCA TeEMJaOBasgd o0O6pabOTKa NPHTOYHOrO BO3Ayxa B
COOTBETCTBHH C YCJOBHAMH H3MEHCHHS TEMJIOBOro pexHMa B 30HE.

Insa nepsoil epynnet pemenuii Bosmoxken Bui6op CKB, cosnasae-
MBEIX Ha 0ase NEHTPaJbHBIX HJAH MecTHHX YKB. 9t10T BHOGOpP mnpexie
BCEro 3aBHCHT OT TpebyeMoH npousBoiHTeJbHOCTH YKB aas xampoi
30HBI H PAcloJaraeMoro cepuHHOro  06opyaOBaHHs  (OCOGEHHOCTH
006paboTKH BO34yXa B LEHTPaJbHHX 0AHO30HanAbHHX CKB paccmorpe-
HBl BHIIE B M. IV H 1aHHON riaBe NpH ONMHCAHHH CXEMB, IOKa3aHHOM
Ha puc, V.1)

Ilnsa eropoii epynnet pelteHuii BO3MOXKEH BHOGOD HECKOJBKHX CXEM
uentpanpibix CKB, pasnuuaromuxcs Mexay co6oil riaBHEIM 06pazom
0 MeTony oO€cneyeHHs pacyeTHOH TeMmmepaTyphl BHYTDEHHErOo BO3-
AyXa B KaxkIO# 30He. PaccMOTpHM xapakTepHble CXeMBl MJs  3TOH
CpYIIIHL

Ha puc. V.3 nmpeicraBnesa npHHUHMHAJbHAA CX€Ma OJHOKaHAJb-
Ho# muorosonasanHofi CKB, B koTopo#i Bo3gyxonarpesarean 11 nogorpe-
Ba pa3MelleHbl B IPHTOYHBIX BO3AYXOBOLAX B KaKJAOH 30HE M ABJAKT-
csi 30HAJbHBIMH BO3AyxoHarpeBarensaMu. B srofi CKB monaepixanne
NOCTOAHCTBA TEMIEPATYPH BHYTPEHHErO BO3AYyXa HOCTHraercs peryJiu-
pOBaHHeM HarpeBa IPHTOYHOrO BO3JyXa B 30HANbHBIX BO31YyXOHAarpe-
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Batensax Il moxorpea mo xoOMaHAe JATYHKOB KOHTPOJS TeMIEpPaTypHl
BO3/yXa, pacrmojaraeMblx B ofcayxHBaeMHx 3oHax. Ha puc. V.3 mo-
KasaH mpHMep AJa Tpex 30H obcayxuBanus. B peanpubix CKB uncao
30H MOXET AOCTHI'AaTh HECKOJbKHX JE€CATKOB.

Ananus pexumo paborel CKB, xax mpasuJo, cleayeT HayHHATb
C TEMJIOr0 mepHojpa rona, Korga o6bl9HO TpebyloTca HanbOJbLIHE pac-
YeTHBIE KOJHYECTBA IPUTOYHOTO BO3AYXa.

B renJb il mepHOJ roia NPHTOYHBIE BO3LYX OXJaxAalT N
OCYyuIal0T B KaMepe OpOMIEHHs [0 BJarocoiepxanHd dn, OZHHAKOBOIO
I BCeX OOCAYXHBaeMbix 30H noMenienusa (puc. V.4), mosToMy ma-
paMeTpsl IIPHTOYHOTO BO31YyXa IJs KaXHO0A 30HB MOXKHO NPHHHMAaTh
TOJBKO IIPH 3TOM OJHMHAKOBOM BJarocoiepxasuu. Yepes Touky B
MPOBOJAT JIHHHH Jydell MPOIECCOB MHPHTOYHOrO BO34YyXa, BBHIYHCJEH-
HBle AJs Kaxaod 30HH. Ilpu mnocTpoeHHH Ha puc. V.4 HOPHHAT
Hanbosee CJOXKHBIH cJaydal, KoOrza Kaxiaasd 30Ha XapaKTepH3yerca
CBOHM COOTHOHIEHHEM TEIJO- H BJAaroH3GeITKOB. I/ 30HBI ¢ HaH6OJIb-
[IHM YHCJOBHIM 3HAayeHHEM Jyya [DpOLECc2 METOAOM IMOCTPOCHHS Ha
I — d-gnarpamMme HaxoAAT MAaKCHMaJbHO NOCTHXKHMBI pabounii mne-
penaja, KOTOPHIH Ompejne/seTcs NepeceyeHHeM JIMHHH Jyda mpouecca
C KDHBOH OTHOCHTEJbHOH BJa:KHOCTH, JOCTHXHMOH B MNPHMEHAEMOM
MeTole OxJaxmeHHsd W ocywenns Bosgyxa. B CKB no cxeme, npuse-
JeHHOH Ha puc. V.3, HCmosab3yeTcsa KaMepa OpOuleHHd, B KOTOPYIO HO-
JaloT XOJOTHYIO BOAY C TeMNepaTypo#l fwx. C yueToM HarpeBa B BeH-
THJAATOpPE H BO3LYXOBOAAX HAXOAAT TpeOyeMble mapaMeTphl OXJaaxKaeH-
HOrO H OCyuleHHOro BoO3jgyxa (Touka Q) ¢ Bjarocogep:kaHueMm dy,
KoTopoe GyleT OZHHAKOBBIM Jj1a Bcex obcayxuBaempix CKB  3sou.
Pa6ounii nepenan sHTanbmHil Aad 30H By u B; yxe He Moxer ObITh
BHIOpaH, OH ONpeAesseTcs NepeceyeHHeM JHHHHA €mom | H €moma C JIH-
HHell TOCTOSHHOIO BJIAarOCOAEpIKaHLsA dy. [lo mocTpoeHHI0, NpHUBENEH-
HOMY Ha pHuc. V.4, pabounii nmepemaj sHTaNbNHH AJa 30HH B; Gyner
Iy1— In, a ana 3oubl By — Iy; — [y3. Mcnonpays Halinenusie paboune
nepenajgbl, BHYHCJAAIOT TpebyeMOe KOJHYECTBO NPHTOYHOIO BO3LyXa
Ana Kaxjaoft 30HH. OO6mHil pacxon NMPHTOYHOrO BO3ayxa, pGpabaThl-
BaeMoro B 1eHTpa/JbHO# YKB, paBeH cyMMe BHIUHC/JEHHBIX PacxOioB
JJIs1 30H.

Ecnn BeYHC/IEeHHHH pacxol NPHTOYHOIO BO3ayXa OyueT GoJbiie
pacxoma Hapy»KHOrO NPHTOYHOTO BO3AYXa, ONpPENEJEHHOrO MO CaHM-
TapHO-THI'HEHHUeCKHM TPeGOBaHHAM, TO HEOOXOJHMO OHEHHTh TEXHHKO-
SKOHOMHYECKYIO 11€J€CO006DAa3HOCTh MNOJYYEHHS HYKHOTO KOJHYECTBa
NPHTOYHOIO BO3JyXa MYTe€M NPHMEHEHHs LEHTPAJbHOX PEnHPKYJIALHH
(BapHaHT MpHMEHEHHS HEHTPAJIbHON PENHDPKYJANUPH 1I0Ka3aH Ha pHC.
V.3 H V.4 NyHKTHDHBIMH JIHHHAMH).

[Tpn Hcnosnb30BaHHH PEUMpPKYJIAUMH B HeHTpaabHylo YKB mnocry-
naer cMecb 3a6HpaeMoOro H3 BceX 30H BHYTPEHHero BO3AyXa CO cpel-
HHMH mnapamMeTpamu Touku ¥’ (cM. puc. V.4). B cmecurenpHofi ka-
Mepe YKB peunpkyasuuonsbiit (Touka ¥’) BO3gyx cMemMBaeTcs C
HapyXHBIM (TOuxka H) BO3ZyXOM H MOJydYeHHAss cMech C NapaMmeTpa-
MH Toukn C mocTymaeT Ha OxJaxaeHHe W ocymeHnne (mpouecc CO)
B KaMepy opouieHnsa. Ecin mapaMeTpbl 0XJa:XI€HHOTO H OCYIIEHHOrO
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Bo3ayxa (Touka (O) OTBEYAOT YCJOBHSAM obecneueHHs HaHOOJbIIErC
pabouero nepemnaza 3HTAJbNHA HJd 30HBI C HaWOOJBLIHM YHCJIECHHBIM
3HAYCHHEM MOKasaTeJsd Jyda Npouecca AaCCHMHJANHH TEMJIOBJIArous-
6BITKOB, TO B 3TOH 30He NMapaMeTpbl NMPHTOYHOro BO3AyXa HOCTHIa-
10TcA Ge3 MOMOLIH 30HAJbHOTO BO3AyxoHarpeBateJs. Iljs mocTpoeHus
Ha puc. V.4 370 yCcJOBHE OTBe4aeT MapaMeTpaM NPHTOYHOTO BO3AyXa
TouykH [I,. [Tpouecc OJ/I, coOTBETCTBYET HAarpeBy BO3AYXa B BEHTHJI-
TOD€ H BO3AYXOBOJaX. B 30Hax ¢ MEHBINHMH 3HAUEHHAMH Jydell mpo-
neccoB TpebyeMble mapaMeTphl MPHTOYHOIO BO3AyXa AOCTHIAIOTCS €ro
HarpeBOoM B 30HAJbHBIX BO3JdyxoHarpeBaTendax. Hauboabuiuii Harpes
NPHTOYHOrO BO3AyXa B PaCyUETHBIX YCJOBHSIX TENJOro mepuoja Oyner
XapakTepeH [Js 30HB C CaMbIM MaJblM 3HayeHHEM Jyda MpoIecca.
Jlna mocTpoeHHs, NOKa3aHHOTO Ha pHC. V.4, 3TO OTBeyaeT mapaMeTpaM
TOYKu /I3, riie TpebyeMoe MOBHIIIEHHE 3HTAJbHHU B 30HAJbHBIX BO3LY-
XOHarpeBaTeJsaX cocTaBiafAeT I3 — [ne.

[TpoBeneHHOE mOCTpO€HHE NOKashlBaeT, YTO B MHOrO30HaJbHOM
CKB (cM. puc. V.3) npHMeHeHHe TOJbKO leHTpasdbHORt YKB ansa mpn-
JaHHs TPHTOYHOMY BO3AYXY TpebyeMOro BjaroCOA€p:KaHHS NMPHBOLHT
K 3HEpreTHYeckKHM notepsAM. [lepBoHayasbHO Bechb NMPHTOUHBIH BO3LYyX
oxJaxJaaercs U ocyulaercs Ao napaMmerpoB Toukd O. [loHukeHue ero
3HTAJbHUH cOcTaBaseT [y — [, JJdA NpAMOTOYHOR cxeMum H [o— /o
And cxeMpl ¢ penupkysaauued. Ha 3T mpomecchl 3aTpayHBaeTcs XO-
Jola, o6byHO BBIpabaThIBa€MbIit XOJOAMJILHBIMH MaulMHaMH. B rtex
30Hax, Tl€ MNOCTPOCHHEM BBISIBI€HA HEBO3MOXKHOCTb HCIOJb30BaHHS
MaKCHMaJbHO LOCTHKHMOTO pabouero mepenaja NpPHTOYHOTO BO3AYXa,
npuxoiuTcs npuberaTh K €ro HaTrpeBy B 30HAJbHBIX BO3ZYXOHAarpeBa-
tensix. Ha aTu mpouecchl 3aTpaunBaeTca Temao, oObIYHO BHpabaTeBa-
€eMoe B KoTeJbHBIX HJH Ha TOIILIL.

B xono0LHB# NepHOA 1042 MpeExAe BCero HEOOXOLHMO oOle-
HHTb BO3MOXKHOCTb CHHIKEHHSI PaciOLOB HPHTOYHOTO BO3AyXa MO 30-
HaM, BbIYMCJEHHBIX [J PacyeTHBIX YCJOBHH TeMJOro HepHoia. ¥cJo-
BHS, NIPU KOTOPBIX AOMYCKaeTCs yMeHbHIEHHE KOJHYeCTBa NPHTOYHOro
BO3LyXa B XOJIOAHBII TepHOH, OrOBOPEHBI NPH PaCCMOTPEHHH CXEME
CKB, nokasauno#t Ha puc. V.l. Pacuer tpebyeMbix mapaMeTpoB INpH-
TOYHOTO BO3AyXa CJ€LyeT HAayWHATb C 30HBI MOMEIUEHHS, B KOTODOH
Ha6/1101a10TCs HAUMEHbIIHE BIarOH30BITKH H II€ MOXKHO MNOLLEP KHBATh
MHHUMaJ/bHOE 3HAaYeHHe OTHOCHTEJNbHOR BJIa}KHOCTH BHYTPEHHETO BO3-
AyXa @p vumm-

Tperosa epynna peuleHHH Npexanosaraer NpHMEHEHHE MECTHO-HEHT-
panbusix CKB, B KOTOpBHIX NPHHIHIHAJIbHO BO3MOXKHO  TOHHXKEHHE
9HepreTHYecKHX TNOTEPb, XapaKTePHBIX JJA PaCCMOTDEHHBIX  Bblie
nentpanbubix CKB (puc. V.1 u V.3). llpununnnajbHas cxeMa MeCTHO-
neurpanbueix CKB auas obcnyskuBaHnusl 60JbIIOrO MOMELIEHHA T0KAa3a-
Ha Ha puc. V.5. B nenrpanpuofi YKB obpabaTbiBaercst TOJbKO KOJHYE-
CTBO HapY:KHOIO BO3JyXa, ONpeAEJEHHOe MO0 CaHHTapHO-TMCHEHHYE-
ckuM tpeboBaHHAM. [/ MpHBeIeHHS NMapaMeTpPOB NPHTOYHOTO BO3AY-
Xa B COOTBETCTBHE C OCOOEHHOCTAMH (POPMHPOBaHHS TEMNJIOBJAXKHOCT-
HOrO pexHMa B KaX/IOH 30HE€ yCTaHOBJEHBl arperarthl-I10BOAYHKH, ye-
pe3 KOTOpble OCylIeCTBJAETCA MECTHAs PEUHPKYJANHA BHVTDEHHETO
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PHc. V.5. MectHo-uedtpaabHas CKB Puc., V.6, BoikonHpoBka H3 [ — d-amarpam-
I—9 —cm puc V1, 10 — MeCTHbH arperat- Mbl peXHMOB OOpaGOTKH BO3AyXa B IEHT-
ZROBOAYMK AN TENJIOBOH 06paGOTKH BHYTPeH- panbHoli YKB H MeCTHBIX arperarax-i0BoA-
Hero PelMpKYASLHOHHOTO BO3AYXa YHK2aX B TenAbli NepHOA TOXa B MHOr030-

HAJABHO¥® MecTHo-ueHTpaabHoli CKB

BO3AyXa. B arperatax-I0BOAYHKAX HCHOJB3YIOT ammaparsl, obecre-
yHBaOUiHe TPeOYyeMBIl peRkUM 00pabOTKH pEHHPKYJIAMHOHHOIO BO3LY-
Xxa. B 30Hy noMelieHHs nocrymaer cMech 06pabG0OTaHHOTO HapYKHOIO
H PeHHDPKY/JIANUOHHOrO BO3Ayxa. PeryninpoBaHHeM CTENEHH TEINJIOBOM
06paboOTKH pEeHHPKYAALHOHHOrO BO3J1yXxa ofecrneuHBaeTcs NOJYUYEHHE
NPHTOYHOrO0 BO3AyXa TpeOyeMhblX I1apaMeTpOB.

Ha cxeme puc. V.5 nokazaHbl arperathl-10BOJYHKH C HOBEPXHOCT-
HBIMH T€NMJOOOMEHHHKaMH, B KOTOpble Nofaercd BOoAa TPeOyeMOoR TeM-
nepaTypsl. KoHTpoap 3a TemmepaTypoil BHYTPEHHEro BO3JyXa MO 30-
HaM OCYIIECTBJSETCA AATUHKAMH, BO3JEHCTBYOLUHMH  Ha HCIOJHH-
TeJbHHH MEXaHH3M, H3MEHAWIUHA TeMIepaTypy HJIH pacxoa BOJH ye-
pes Tennoo6MeHHHK. [IpH aHa/nn3e nOCTPOEHHs, NPHBEAEHHOrO HA DHC.
V.4, 6bL710 NOKa3aHO, YTO OPH Pa3HOXapaKTEPHOM COOTHOILICHHH TENJo-
¥ BJarou36bLITKOB 110 30HAM IOMEINEHHA B MHOIO30HAJbHOH LEHTDAJb-
Ho#t CKB mpakTHuecKH HEBO3MOMKHO HPHTOTOBHTH NPHTOYHBIR BO3TYX
6e3 sHepreTHYECKHX INOTEPb, 0OYCJOBJAHBAaEMBIX €ro 06pabOTKOH 10
O] HHAaKOBOI'O BJaroCOAEpIKaHHA H NOC/AEAYIOMHUM HCIOJb30BaHHEM 30-
HaJbHbIX BO31yxOHarpeBaTesefl. B orauune or atoro B cxeme CKB,
noKa3aHHOM Ha pHC. V.5, NpPHHIHNHAJBHO BO3MOKHO HPHIOTOBJEHHE
NPHTOYHOrO BO3AYyXa AJs KaxKAOH 30HB C Pa3JHYHOH TeMIepaTypoil
H BJIaKHOCTBIO.

B renJabl#i nepHO I NOCTPOeHHsI Ha /—d-qnarpaMMe HaYHHAIOT
¢ ompejeseHHs JOCTHXKHMBIX [TapaMeTPOB OXJa KACHHOI'O H OCYLIEHHO-
TO Hapy:XHOrO BO31yXa, HCNOJAB3ysd KOTOpPBIH B KOJHUECTBaxX He 6o-
Jiee YCTAaHOBJIEHHBIX CAHHTAPHO-THFHEHHYECKHMH TPeOOBAaHHAMH, MOX-
HO yZAaJIHTh BJArOH3GHTKH B OOJBIIMHCTBE 00CTy:KHBaeMblx 30H. [lJa
NoCTpOEHHA Ha pHC. V.6 NpHHATO, UTO AOCTHXKIMBIE OCAE KaMEPH OpO-
HIEHUS NapaMeTphl 0XJaXKAEHHOrO H OCYUEHHOIO HapyXKHOrO BO3JyXa
B Touke ( obecrneuynBaloT IOJHOe YlaJeHHe BJAarOH3OBITKOB B ABYX
30HaXx. B Tex 30Hax, rae Haba0garTCsa OOJbIIHE BJAarou30bITKH, TOJb-
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KO YacTHYHO yJajisieMble IPHTOYHBIM HAaDYXHbIM BO31yX0M, HeoGxonH-
MO BBIYHCJHTbH OCTaBIIHECH BJAaroH3OLITKH 1O (opMyJe

AW me HaG’—GH (dn MaKc_dﬂ)’ (V 2)

rae Ga—pacxo;L HapyXHOro BO3Ayxa, mopaBaeMoro B 30HY, yCTaHOBTIeHHbe{ CaHH
TapHBIMH HOPMAaMH

Brluncaennse mo ¢opmynae {V.2) ocraBuidecs BaaroH3GuITKi MOA-
JekaT ynajaeHHlo o6paboTaHHBIM B arperarte-gOBOJYHKE PELHPKY./d-
LHHOHHBIM B03ayxoM. TpeGyemoe Baarocojiepxanne oGpaboTaHHOrO pe-
LHHDPKYJALHOHHOrO BO31yXa BBIYHCAAETCA o hopmyse

dllzdﬂ_AWBn H36/GB’ (V3)

rae Gy — pacxox PeUHPKYJAUHOHHOTO BO3AYXa, NMPOXOAsLIEro o6paboTKy B arpera-
T€ ROBOAUHKE

Ins moctpoeHHd Ha pHC. V.6 TpebyeMoe BJarocolgepikaHue ocy-
IIEHHOT'0 H OXJaXKAE€HHOr0 PEUHPKYJIANHOHHOIO BO31yXa BBIYHCJIECHO HO
tdopmyae (V3) u nns tperbefl 30HH cocTaBiaseT dps. B Mmecre mepe-
C€YeHHS JHHHH BJArocojlepxaHHf dps C KPHBOW OTHOCHTENBHON BJIA K-
HOCTH (o x, JOCTHXHMOH B TeNJOOOMEHHOM anmapaTe arperata-ioBoj-
YHKa, HaXOAATCS MapaMeTpnl OXJAa:KAEHHONO H OCYNIEHHOrO BO31yXa
(touka 0;). CMemenneM 06paboTaHHOTO Hapy.KHOTO BO3ayxa (Touka
IlTH), KoqHyecTBO KOTOPOrO YCTAHUBJEHO  CAHHTApHOR HODMOH,
06paboTaHHOrO PEUHPKYJANHOHHOrO Bo3ayxa (Touka 0;) obecHeunBa-
eTcd MOJyYeHHe NPHTOYHOTO BO3AyXa ¢ TpebyeMmoll  3HTaqbmHell J¢s
(Touka C;3). B mepBoit 30He Bce BarousOBITKH yJajsloTcss Hapyx-
HBIM BO31yXOM (1O CaHHTapHOH HopMe) ¢ napamerpamu ToukH [1H.
[Toaromy B arperare-10BOAYHKE 3TOH 30HBI PEIHPKYNALHOHHBI BO3LYX
0X.123/12€eTCS NMPH NMOCTOSHHOM BJIaroCOAep XKaHHH dy.

W3 nocrpoenus ua pHc. V 6 nosayyeHo, yTo B TeNJoOOMEHHBIX ar-
peraTax-10BOJYHKaXx HeOOXOLHMO OCYLLIECTBJAThL KaueCcTBEHHO Pa3JiHu-
Hble PEeKHMBl OXJaXKIEHHS PEIHPKYJIAIHOHHOrO BO31YyXa, AJsS UEro
TpebyeTca obecneyHBaTh Pa3JHUHYIO Te€MIepaTypy OxJaiHTeapHOR MO-
BEPXHOCTH. DTO MOXKeT NOCTHraTbCd PeryJHpyeMoll mojauyeil B TemJo-
O6MeHHHKH XOJIOZHOIl BOAH Da3JHuYHOH TeMmeparyphsl. Tpebyemas ox-
JlajHTesbHasl CHOCOOHOCTD TelioMaccooOMeHHOro ammapara B arpera-
Te-10BOJYHKE ONpenesseTcsa 3 yPaBHEHHs TelljoBoro basaHca B COOT-
BETCTBYIOLEH 30HE NMOMELleHHA H BBIYHCAAETCA 1Mo (opMyse

Qn szusﬁ—Qon-:Qnas—GH (IB—’[n H) (V.4)
Tpe6yeMyfo IHTAJBbIHIO OXJAXKAEHHOTO PEHHPKYJANHOHHOIO BO34Y-
Xa HaxoJdAT [0 ypaBHEHHIO

In=1s—Qy x/Gs. (V 5)
Pacxopn 3aTpaiuBaeMoro xo0J04a Ha oxJaxXJeHHe BCero NpHTOYHOIO

BO3nyxa aJd 30HBL OlIpee/deTcs MO BbhIpaxKeHHI0
Qx =Gy (Ju—1o) +Gs (In— 1) (V 6)
HpPI CHHJKEHHH TeILIOU3OLITROB B 30HE JNAaTYHK KOHTpOJA TeMIlepa-

TYypbl BHYTPEHHEIO BO3JyXa II0Zael KOMaHAy Ha CHHXXEHHE X0J070-
NpOHU3BOAHTEJbHOCTH Tennoo6MeHHHKa arperara-Ji0BOJYHKA B 37Ol

Ba.¥36
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3o0He. [Ipu 3TOM NOBBILIAETCA 3HTAJbIOHA [4 H, KAK BHAHO H3 ypaBHe-
Hus (V.6), CHUXKaeTCa KOJHUYECTBO 3aTpayHBaeMoro xogozxa. Cuaepno-
BaTeJbHO, NPH DETyJHPOBAaHHH NapaMeTPOB NPHTOYHOTO BO3AyXa H3-
MeHEHHeM OXJaAHTeJbHOH CIOCOOHOCTH arperaTa-iZ0BOAYHKA HE IPO-
HCXOAHT O€CIoJIe3HBIX 3aTpaT XoJoja. JTO NO03BOJIAET OCYIULECTBHTD
SKOHOMHYHBIE PEXHMBl paboThl MecTHO-eHTpaabHbix CKB, 4ro HeBo3-
MOKHO B Il€HTpaJbHBIX MHoTo3oHanapHbix CKB c 30HanbHBIMH BO3AY-
xoHarpeBateJsiMu (CM., HanpuMep, pHc. V.3).

B XonoZHBH TepHOJ NPEXKAE BCETO CJELYET OLUEHHTb BO3-
MO2KHOCTH CHHKEHHS pacxojga NPHTOYHOro BO3AYXa, 4TO MOXKET HOCTH-
raTbCci COKpaileHHeM pacxopa o6pabarbiBaeMoOro B arperarax-ioBOA-
YHKaxX PeUHPKYJ/ISAIHOHHOTO Bo3ayxa. Pacuer BJjarocogepxaHua IPH-
TOYHOTO HApYXKHOTO BO3,1yXa HYXHO HAYHHATH C 30HBI C HAHMEHBUINMH
BJIAarOH36BITKAMH IIPH YCJOBHH NOALEPHKAHHA OTHOCHTENbHOHR BJIAKHO-
CTH BHYTPEHHEro BO3/1yXa Ha MHHHMAJbHOM YDOBHE Qg yum.

§ 45. CKB pJas MHOrOKOMHATHBIX 3JaHH#

B npomblmineHHsix 3paHuax Bubop CKB mpexkie Bcero gHXTyeTcs
0CO6EHHOCTAMH TEXHOJOTHH NPOH3BOJACTBA, XaPaKTEPOM BHIIEAAEMBIX
BPEIHOCTEH H HX HHTEHCHBHOCTBIO, TPEOOBaHHAMH K TOYHOCTH IIOA-
depKaHHA TEeMIepPaTypel H BJAa’KHOCTH BHYTpPEHHero Bo3ayxa. B ore-
YE€CTBEHHOfi NPAKTHKE /51 NPOMBIIIJIEHHBIX 31aHHH ¢ OOJBIUHM YHC-
JOM IIOMEILEHHH, B KOTOPBIX HMEITCA MECTHBIE OTCOCH, HaHGOJbiIeq
pacnpocTpaHeHHe MOJYYHJIH MHOro3oHaJbHbie npamMoroynsle CKB ¢
30HaJbHBIMH BO3AYXOHarpeBaTeNsiMH, NPHHIHIHAJABHAsA CXe€Ma KOTO-
pbiX aHaJoOTHYHA NokasaHHol Ha puc. V.3. Kak oTMeuajoch Bhiie NPH
paccmotpenHn pHc. V.3, B nenrpaspnoii ¥ KB npurorosaserca nporoy-
HBIH BO34YX C NOCTOSHHBIM BJATOCOAEPIKaHUEM AJA Bcex obcJy:kHBae-
MpIx nomeweHuil. [1o3TOMy KOHTpPOJb 3a OJHOBPEMEHHBIM MOAAEPIKA-
HpeM IMOCTOSHCTBA TeMHepaTyphl W OTHOCUTEJbHOH BJAXHOCTU BHYT-
peHHero Bo3Ayxa B TaKHX CXeMaxX BO3MOXKEH TOJBKO 1/ NOMELLeHHH
C OJJHHAaKOBOH HHTEHCHBHOCTbIO H3MEHEHHs BJarou3OHTKOB. B 3Toh
CKB rakxe HabJ01210TCA HENPOH3BOJHTENBHbIE 3aTpaThl SHEPTHU
Ha BBIpabOTKY TellJla H X0J0/a.

Il cHHXKEHHS HENpPOH3BOAHTENLHBEIX  JHEPreTHYECKHX 3arpar
paspabarteiBaloTca HOBele cxembl CKB. B kagecTBe  xapaKTepHOIO
npuMepa Ha pHc. V.7 npeiacTaBieHa NPHHIHIHAJIbHAS CX€Ma MHOTO-
3onaJbHON AByxKkaHaiabHo# CKB ¢ o6paborkoit Bo3ayxa B aByx Y KB,
B KaxKJ0H H3 KOTODHIX HapYXHBIfl Bozayx obpabarbiBaercd No HNpPAMO-
TogHO# cxeme. IlpuHunnuansueiM otinunemM CKB, nokasanHoO# Ha pHC,
V.7, apasieTcs HaJHYHe HA IPHTOYHBIX BO31YXOBOAX B KaKA0M NOMeLe-
HHH I0CJ€10BATE/IbHO YCTAHOBJEHHBIX JABYXKAHAJbHLIX CMeCHTe/eH
JC 1 Bosayxonarpepateseii BH. J[ByxkanaabHbIH cMeCHTENb YIpaB-
JseTCs N1aTYHKOM KOHTDOJIA BJAAXKHOCTH, 2 BO3AVXOHarpeBarteJb — 1at-
YHKOM KOHTDOJS TeMIlepaTypbl BHYTPEHHErO BO3AyXa. DTO NO3BO.AET
obecneynTb aBTOMaTHYECKOE MOJAep:KaHnue TpebyeMoro ypoBHs TeMie-
patypsl H BJAXKHOCTH BO3[1yX2 B NOMEILEHHAX.

B renasét nepuon roga B nepoir YKB (unmexc 1 B chobkax
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y COOTBETCTBYWOIIHX 0603HayYeHHH
na puc. V.7 u V.8) Bo31yx OxJaxX-
naercd H ocylaercs A0 apaMeT-
poB Touku O ¢ BAArocopepxaHH-
eM dp), HeoOXOAHMBIM I yAaJne-
HHS BJarou3bbBITKOB B TOM MOMe-
LIeHHH, rae OHH HaHOoJbINHe (HA

puc. V.8 noMeuende Bs). Bo BTO- 2"
poit YKB HapyXHBI BO3IYX <
oxJlaxkJgaercs H ocyllaercs Ao Ia-

paMerpoB ToukH O ¢ Gonee BH- <,
COKHM  BJIAaroCOAEp¥KaHHeM  du). )

3HaueHHe dpp) BbIOHpaeTcd MO yc- M
JIOBUSIM BO3MOKHOCTH IIOJyUYeHHS g
TpefyeMbIX BAATOCOLEPXKAHHM MpH-
TOYHOTO BO3J4yXa B OCTaJbHBX IIO- dafy

MeIeHHAX MyTeM CMeIUeHLs rLO31y-

Xa ¢ BJaroconep:haHHdAMH, COOT- Puc. V.8. Bmkonmposgka mu3 [ — d-puarpam-
BCTCTBY'OHMH TOUKaMH Oy H Op). 4 pekinon eSpasorcs sostyxa » venaut
B Bentuasatopax YKB H B0o3ayxo-  pamneawummn VKB u somancuumn AC u BK
BOJax OXJa*KAeHHHH BO3JAyX Ha-

rpeBaercs (cooTBercTBeHHO npouecchl Oyl 0 Ogll). C napamer-
pamMu ToukH [l u Touku 1z BO3LyX mOCTyNaeT K CMECHTeJNAM Yy
Ka:xkJoro nomelledHd. B COOTBEeTCTBHH ¢ KOHTPOJHDYEMBIM YPOBHEM
BJIAXKHOCTH BHYTPEeHHero BO3AyXa AaTUHKOM ¢y (cM. pHC. V.7) nepe-
laercd CHrHAJ HA HCHOOJHHTEJBbHBIH MEXaHH3M, DEryJHPYIOWHA cMe-
uIeHHe BO3AyXa pa3jHUYHOIO BJAarocolep:kaHusd. B noMeuieHHAX C Ha-
HOONBIIHMH BJAaroH30BITKAMH B CMECHTENb MOCTYNAeT BO3AYX TOJNBKO
C HH3KHM BJAaroCcolepXaHHeM dpqy, PaBHBHIM BJarocogepXaHHI NpH-
TOYHOTO BO3AV¥a Jy. J1s nmoMelleHH# ¢ npeobialalolHMK TENJAOH3-
OpiTKamMu B cvecuiene obpasyerca cmech (touka C,) BO3Ayxa ¢
HAHUMEHbIIHUM dpn)y H C BBICOKHM dpp BJAroCOAepKaHHEM BO3JyXa
nocae msyx YKB.

TemmepaTypa cMCCH NPHTOUHOrO BO3AyXa B KaiKA0€ NOMEILEHHE
peryJHpyercd N0 CTeNleHH Harpesa B Bo3ayxoHarpeBateae BH. s no-
MeIeHHs ¢ HaHOO/IbIUHMH TeNJIOH3GHTKAMH B PACUCTHBIX YCJAOBHAX,
KaK MPaBHU/IO, MOJAOTPEB BO3[yXa B 30HAJbHOM BO3[yXOHarpeBaTeJie He
Tpebyerca. Ha puc. V.8 3to moMelenue 2, rae napaMerps HOPHTOY-
voro Bo3gyxa (Touxa [I;) paBHBI mapameTpaMm BO34yXa IOCJe CMeCH-
Teaa (touka Cp). Jlna nomemeHnit ¢ GOJbIIMMH BJaroH36HTKaMK NpH-
IOYHBIH BO3AYX MPHXOAHTCA NOLOTPEBaTb B BO3AYyXOHATpeBaTesAX
(touku I3 n II;). DTo MPHBOAHT K HENPOU3BOAHTEJbHBIM  MOTEPIM
Temsa H xoaoaa. ITorpebaenne xonoza Ha 06paboTKY HaPYKHOrO BO3-
ayxa B aByx YKB BelyncasieTcss o dopmye

@ =Gy gy Un—14 (1)) + Gy @ Un=—153)-

HerOH3BOJlPIT(:‘.HbeI(:‘ NNOTEePH XO0JI04a pPABHBI HarpeBy HNPHTOYHOIO
BO371yXa B BO3AYXOHarpepaTesasix nepen nojaveii B MOMELIEHHS:

Qx nor — Gnl (Inl — 1) +Gn3 (1as — 1o1)-
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Hcnonbsyss MHOrosoHagabHyio neHTpasdbhyio CKB mo cxeme, npu-
BeAEHHOM Ha puc. V.7, MOXKHO NOAACPKHUBATb B NOMELLEHHUSIX Pa3jny-
HYIO TeMIlepaTypy H BJaxHOCTb BO3AyXa (Ha puc. V.8 3To nokasaHo
Ha npuvepe nomewlewut / u 3). Haubonee noauo npeuMymiecrsa Ta-
kux CKB peanusyiorea a1s caydaes, Koraa tpebyercss ogHOBpeMeHHOE
TOYHOE MOJJEPXAHHC TeMIepaTypbl H BAAXKHOCTH BO34YyXd B HECKO.1b-
KHX TIOMEIICHHUSX.

BXxonoAHB i mepHOroga HapyKHbiii BO3AYX TAKHKE MPOXOAHT
napaJesnbhyio o6padotky B aByXx YKB. Tpebyemoe Baarocogepanue
BO31yXa Mepea CMECHTEMNSMH, KaK H IJf TCIJIOro Nepuoaa, HaXOauTCs
M0 yCJAOBHAM YyJNaJeHHS H3MEHSIONIUXCS MO MOMELICHUAM BJ1aroBHIAE-
JIeHuil.

B agMUHHCTPaTHBHBIX 3faHUX, TOCTHHHIAX, KOHCTPYKTOPCKHUX Glo-
po, 3aBogoynpasseHuax npumenenne CKB cBsi3aHO ¢ HEOOXOQHMOCTBIO
co3naHusg KOM(OPTHBIX NapaMeTpOB BHYTPeHHETro BO3jyXa. TakHe
31aHus OOBIYHO MMEIOT MHOTOKOMHATHYIO NJIaHHPOBKY H B HHUX pallud-
HaJIbHO NpHMeHeHHe MmecTHo-neHTpaabHbx CKB. Ha puc. V.9  mpea-
cTaB/eHa NpHHIUNHAJbHAsSE cXeMa MecTHO-neHTpaJbHoll CKB ¢ sxek-
HHOHHBIMH KOHAHUHOHepaMu-noBoiuHkaMu (DKI). B wnedTpasabHo#
YKB 110 npsaMoTouyHoii cxeme o6pabaThiBaeTCss HAPYXKHBIH BO3AyX AJs
Bcex O0CIYKHUBAEeMbIX NOMENIEHHHA. B nomenieHuax no nepumeTpy saa-
HUsl moj OKHaMu ycraHoBJseHsl DK]II. B moBepXHOCTHBIE TeNJOOOMEH-
Hukd DK]I mo tpybGompoBogaM MOKET NOAaBaTbCA XOJA04HAs H rops-
Yyas BoAa OT LEHTPaJibHbBIX HCTOYHHKOB.

B 3K noaBoautcs o6paGoTaHHBIA Hapy:KHBIH BO3AyX Gy, BBHIXO-
AWK gepes consa. M3 noMenenus: 3:KeKTHPYETCS] PEIHPKYJISLHOHHBII
B031yx Gy, KOTOpHI, npoxoas TennoobMennuxk DKI, noxsepraercs Ten-
JIOBO# 06paboTKe B COOTBETCTBHU € YCJOBHAMH IIoAAEpKAHAA TPeOyeMo-
ro yposHs reMnepaTypbl. OT nenTpasabHoit ¥YKB no cxeme, nokaszaHHo#
Ha puc. V.9, B IoMelIeHHe MOXKeT NoAaBaTbCs HapyXKHBIA BO3AYX ONHHA-
KOBOTO BJjarocogep:Kanus. [HanboJsee paiHoHa/ bHbIM ABJSETCS PELICHHUE,
KOT/Ja yAaJIE€HHE BJIaTOU30bITKOB B GOJIbIIHHCTBE NMOMEILEHHH OCyLIeCTB-
JISIETCsl TOJMbKO HapYKHBIM NMPHTOYHBIM BO3ayXoM. C ydyeToM 3TOTO mpo-
H3BOAUTCA BBIYHC/JeHHe TpeOyeMOro BJArOCOAEPIKAHHA TPHTOYHOIO
Hapy»HOTO BO3AyXa dpy Ha NMpHMEpe NaHHBIX XapaKTePHOro momerue-
HHSL.

[Tpi BbluHCJAEHHH TpeGyeMOro BJarocoiepkaHus dyy NpeAnoJa-
raercsl, 4To pacxXoj MPHTOUHOrO HAPyxXKHOIO BO3AyXa B Kax10M Io-
MELIEHHH COOTBETCTBYET CAHHTAPHO-THTHEHHYECKIM HOpMaM H ofecre-
yuBaeT HeoOxoauMblii noanop. Ha npakTuke MOryT BCTpEHAThCA CaY-
YaW, KOrga B OTASIbHBIX MOMeILeHHAX HA0/1104al0TCs NOBHIIEHHBIC BJIA-
rosuiaesienusl. Js Takux momelleHHH HeoOXOAHMO YBEJHUHTbL Pacxold
APHUTOYHOTO HAPYKHOIO BO3AYXA.

Pacuer Hauunaercsa c¢ Ttemsoro nepuoga. Ha [ — d-guarpavime
(puc. V.10) na Jqnnuu d; , HaxoAuTcs Touka O, oTBeyamouias AOCTH-
KHMBIM NapaMeTPav OAJaX<AeHHOr0O H OCYLIEHHOI'O Hapy:KHOTO BO3-
Ayxa B meHTpasbHOH YKB. B BeHTHJATODE H MPHTOYHBIX BO3LYXOBO-
Jax NPUTOUYHBIH BO31yX Harpesaercs Ha 1,5—2° (qunus OIIH). B con-
aa K] npurtoudblft HapyKHBIHA Bo3ayX Gy MOCTyHaeT ¢ mapaMeTpamu
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Puc. V.9. MectHo-neutpaavias CKB ¢ K
! — uentpanbHas YKB, 2 — 30HalhHble RPHTOUYHBlE BO3LYXOBOAK, 3§ — NodacafHbie Bo3LYXa«
HarpeBaTesH, 4 — 9XKeKUHOHHBIE KOMAHUHOHEPH-IOBOAYHKH, 5 — BhITAAKHBE BO3AVXOBOIbl, Ha
KOTODbIX yCTaHOBJeHBl TeMJOQOMEHHHKH HJs H3BJEYeHHs Tella p3 yjlaaseMoro so3lyXa

ToukH [IH. OxnaauresbHas COCOGHOCTb [PUTOYHOFO HApPy»KHOrO BO3-
AyXa 1o yAaJdacHUu TelJI0U30LITKOB B XapaKkTepHOM NOMCUICHHY BHIYHC-
JIACTCA 10 YPABHCHHIO
Qnux =0y (Iy—1; ) (vV.7)

Heo6xoaumas X0J0JO0NPOU3BOAUTECJIbHOCTD [MOBEPXHOCTHOIO TEIIIO0-
obmennuka IK]I onpenensercs no gopmyae (V.4).
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Puc. V.10. BuigonupoBxa H3 [ — d-auarpam- Puc, V.11. { — d-gnarpamma ¢ peXuMami o0-
MLl peXHMOB 00paGoTKH BO3AYyXa B IeHT- paBoTkn BO3Ayxa B neHrpaiabHoli VKB c
paavuoli YKB ¢ 3K B Tenasiit nepHon AKJl B xonopnHbIH MepuOA

B noBepxHoctHOM Temnoo6MeHHHKe SKJI 2:KeKTHpyeMBIH U3 nome-
IeHusi PelUPKYJIANHOHHBIH BO3AYX ZOJKEH OXJaxaaTbCs 6e3 H3MeHe-
HHSA BJarocojep:xaHus. [To sKkcnepuMeHTaJbHbBIM JAaHHBIM YCTaHOBJEHO
[17], yr0o ANs BHIIOJNHEHHS 3TOrO YCJOBHSI B TPyOKH TergooGMEHHHKA
JOJIXKHA MOCTYyNaTh X0JI04Had BOAA ¢ Haya/bHOH TeMIepaTypoi

twl = tn.p —2,
ts.p — TeMIEpaTypa TOUYKH pOCH BO3jyXa mnoMeinenus, °C.

Pacxox swxextupyemoro yepes DK]I peuHpKyJaAnHOHHOTO BO3AyXa
3aBHCHT OT KOHCTPYKUFH AOBOAYHKA, AHaMeTpa coOleJ H pacxoaa
Yyepe3 HUX IIPUTOYHOrO HAPYKHOIO BO3AYXa, UTO OLCHUBACTCS KO3(-
(QUIHEHTOM 3KEKIHH, BHUHCASEMbIM [10 BblpaKEHUIO

Kam:Gn/GH- (V.8)

B o6biuHBIX KOHCTPYKuHMsX K] Ko9(QPHUUEHT 3)KeKLHU H3MEeHs-
erca oT 3,50 K0 2. TpebGyemas 3SHTaAJbIHs OXJAAXKACHHOTO DEHHPKYJI4-
LHOHHOrO BO3ayXa nocJje TenjoobMmenHuka 3KJI ¢ yueTom BhpaxKeHHs
(V.8) onpenesnsiercsi o hopmy.e

111 = ly— Qn,x/(Ks)K Gy) .

Ha | —d-nnarpamme B MecTe nepeceueHHs  JIMHHE IOCTOAHHOIO
BJIATOCO/IEP:KAHNS BHYTPEHHEr0o BO3ayXa H BbIUHCJCHHOH SHTaJbIHH
[; Hailinem TOYKY O, OTBeUAIOILYI0 NapaMeTpaM OXNaXKAEHHOIO BO3-
ayxa mocie TennooOmeHHuxa DKJI. Ecau npu nocTpoenus Touka o
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0KA3BIBACTCH HHKE KPUBOH NOJHOTO HACHINEHHS, TO 9T0 CBHAETEJbCT-
ByeT 0 HeOGXOAHMOCTH YBeJIHYEHHS PacXola 3KEKTHPYeMOro BO3ayXa
yepes TeIIOOGMEHHHUK, 415 4ero CIeNyeT YBeJHYHTb KOIPPUIUHEHT 9KeK-
uun. I1pu HemaMeHHOM pacxoie Hapy:Horo Bo3ayxa depes IKJI yse-
auuente Koy MOKeT AOCTHTAThCsl NPHUMEHEHHEM CONes ¢ MEHbIUHM JH«
aMeTpoM OTBepCTHH (yBeJHUCHHEM CKODOCTH BbIX0Ja HaPYIKHOrO BO3-
AyXxa u3 comes). B noMelreHHH NopjaepiKUBaeTcs TemiepaTypa B Hpe-
jejiax AOMyCTHMBIX KoJeGaHU#A (CM. 3alITPHXOBAHHBIH MHOTOYrOJbHHK
na puc. V.10). JlaTunk KoHTpossl BHYTPEHHeli TemnepaTypbl BO3AEHCT-
BYeT HA aBTOMATHYECKHI KjallaH, HaXoAsiiHicsg Ha TpyOompoBoje
NoAa4u XOJOAHOH BOAH B TeITOOOMeHHHK. |IpH HOHHM:KEHHH BHYTpeH-
HeHl TeMIepaTypbl A0 HUXKHEro ypOBHA I10Aaua XOJOAHOH BOAH B Ten-
jgoobmeHHHK DK]JI npekparturcs. VYaajeHue TENIO- H BJIarou3GHITKOB
MOJIHOCThIO OyAeT oONpeReaaTbcsl OXJAaAHTEIbHON cHOCOOHOCTLIO MpH-
TOYHOrO Hapy:KHOTO BO3AyXa, BbluucasgeMoii no ¢opmyne (V.7). Ha
puc. V.10 ycsoBHS yNajeHHS TEMJIO- H BJIArOM3OHITKOB TOJNbKO XOJIO-
AOM IPHTOYHOrO HApYXKHOTO BO3AyXa IOKa3aHbl NYHKTHDHOH JIHHHEH.
[TapameTpsl npuTouHOro Bo3ayxa nocgae DK/ onpepesnsioTcs cMecbio
HapyaHoro Bo3nyxa (rouka [TH) u BHyTpeHHero Bo3ayxa {Touka B’).
Ha Boixoge u3 DKJI npuTOYHBLA BO3AYX HMeeT mapaMeTphl ToukH [1.

B xonoaHbH# nepuop tpebyeMoe pacueTHOe BJAATOCOAEPIKAHHe
MPUTOYHOTO HAapYXKHOTO BO3JyXa HAXOAAT A/ NOMelleHHs], rie HabJo-
JalTCsl HauMeHbIWe BJaroH3OBITKH. 3aTeM MPOH3BOAHTCS IMpOBEpKa
Ha COXpaHeHHe MAaKCHMaJbHOH AOMyCTHMOfl BJAaXXKHOCTH BHYTpPEHHEroe
BO3/yXa AJsl MOMELIeHHH ¢ HauboIbIIUMHU BaarousouTkamMu. Ecin Bol-
4HCJICHHOE 3HaueHue dy 60JIbllle MAKCUMAJbHO AOMYCTHMOTO dgmaxc, TO
HeOOXONHMMO YMeHbIIHTb BJATOCOAEPKaHHe [PHTOYHOTO HAPYIKHOrO
Bo3AyXa duy. Ilpu perynupyeMoll Bjia:KHOCTH NPUTOYHOrO BO3AYXA B
cxemy perynupoBaHus CKB BBOAHTCS KOHTpOJb NpegesNbHHIX 3Hade-
HHIl BJIaXKHOCTH BHYTpeHHero Bosjyxa. llyremM H3MeHeHHs TeMmepa-
Typbl TOUKH POCHl f,p HapYXHOFO NPHTOYHOTO BO3AyXa MAOCTHTAETCSH
HaMeHenHe dyn. Ha puc. V.11 ycsnoBusl NpuUroToB/eHHs H3MEHEHHOrO
BJIATOCO/ICPKAHHA NPHTOYHOTO BO3AYXa dny' NOKaszausl Ha I — d-aua-
rpaMMe NyHKTHPHOH JHHHEH.

B xoJsoaHBIM NepHOA B epHUMeTpasbHBIX NOMeneHHuaX 3XaHHsA HAG-
JopaeTcss Ne@HUHUT Temsa, H NPUTOUHBIH Bo3ayx mociae DKJI mouaken
ero KOMIIGHCHPOBATb, AJs 4ero K TemnoobMeHHukamM 2K mopaercs
ropsiuasi BOAA. :

ITpuTouHbIf HapyXHBHT BO3AYX Hesecoo6pasHO MOAABATh K COMIAM
IKI c Oosnee HU3KOH 3HTajbhuell H TeMnepaTypoll Mo CPaBHEHHIO ¢
BHYTpEHHHM BO3AYXOM. ITO M03BOJiAeT obecrnedyuTh YAAJEHHE TEIJIO-
H30BITKOB, KOTOpPble MOTYT IOSBHTbCS NPH H3MEHEHHSX TEIVIOBHIX pe-
JKUMOB B NOMelIeHHAX. B pacueTHbIX ycioBusix tpeGyemas TemnoBas
POU3BOAUTENbHOCTD TemyooOMenHuKka DK]L no/KHA BKJIOYATH TEIJIO-
MOTEPH B MOMeIIeHUH Quor H KOMIEHCALHIO XOM04a IMPHTOYHOTO Ha-
PYXHOTO BO3/1yXa, YTO BbIUHC/SAETCS 10 POopMyJe

QT_A:QHOT+GH (IB_IH_H)- (V_Q)
TpeGyeMass 3HTa/ibnus pPEUUPKYJSLHOHHOTO BO31YyXa, HArperToro
B TennooOMenHuke JK], BoruHcsercs no gopmyie
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M3 3K]I B noMemienue mocrymnaer cMechb (touka II) noaorperoro
peuHpKyasiniontoro (Touka d) u o6paboTaHHOro HapyXKHOro BO3ayXa
(trouka /IH). Ilpu CHHXKEHHH TEMJONOTEPb BO3PACTA€T BHYTPEHHSS
TeMnepaTypa. JIaTUHK KOHTPOJS TeMIeparypbl BO3aeHCTByeT Ha KJa-
maH, U nojgava ropsiuefi Boabl B TemiaooOmeHHHK DKJL ymenbluaercs
[1pu mnosBJAEHUH B NOMENIEHHH TeMJOU3GLITKOB B TelJ000OMEHHHK
DK]I npekpamaercs nogada ropsidel BOoAb. YaaseHue TenaoH30bITKOB
obecrneyuBaeTCs NPUTOYHBIM HAPYXHBIM BO3AYXOM. YMeHblIas Ha-
TPeB Hapy:XKHOro BO3ayXa B nodacafHblX BO3AyXOHArpeBaTe/siX, MOK-
HO YBEJHYHTb OXJaZHTEJbHYIO crnocOBHOCTD MPHTOYHONO BO3AYyXa OT
ISKJM Tlpu panbHefilieM MOBBIILIEHHH BHYTPEHHEH TeMmIepaTyphbl H NMpu-
OAMKEHHH ee K BEpXHeMy Npefesy OXJaAHTeIbHOH crocoOHOCTH Ha-
PYXKHOro BO3AyXa CTAHOBHTCS HefocrarodHo. HeoOxoaumo ee yBeaH-
YHTb MYyTeM OXJaXKACHHS PEeHHPKYJALHOHHOTO BO3AyXd, AJNs 4ero h
rernsioo6MeHaHKy DKJI HaunHaeT nojaBaTbed XoJIOAHAs BOAd, Kak
3TO jgeJaeTcsi B TeIJOe BpeMsl roAa.

B nomemenuax  MHODOKOMHATHBIX 3paHHH B KadecTBe MECTHBIX
KOH/HLHOHEPOB-A0BOAYHKOB MOTYT HCNOJb30BATHCS MECTHbIE HEABTO-
HOMHble BeHTH/IATOpHble KoHaHuHoHepbl-zoBoxdnku (BKII). Ilpuroy-
HBI HapyKHbIY BO3QyX MOXHO IOABOAHTH N0 BO3JAYXOBOAAM B BK
WJH [0[aBaTh B IIOMEILEHUs 4Yepe3 CaMOCTOSITeJbHble I[PHTOUYHBIE
ycTpoitctBa oT ueHTpanbHolt YKB. IlociezoBaTesibHOCTb pacdera pe-
kuMoB paborel Takux CKB cXogHa ¢ paccMOTPEHHBIMH BHIIE PeXKH-
Mamu (cMm. puc. V.10 u V.II).

B nByX-4eTHpeX3TaXKHbBIX MHOMOKOMHATHBIX 3JaHHsX, TAe BJHAHHE
BeTpa 1la BO3AYIIHBIH peXHM 3AaHHA HeBeauko, npuMmenswrca CKD
C HemoCpeACTBEHHBIM 3a60pPOM HApyXKHOTO BO3AyXa B MECTHBIE KOHMIH-
uuoHepbl. [lo mepumeTpy 3paHHS MOA4 OKHAMH B HapyXKHOH CTeHe
npeayCcMaTPUBAIOTCS IIeJCBble KaHaJsbl, CO®AHHEHHble C 3a00pHBIM
naTpyOnoV HAapyKHOrO BO34YyXa B MECTHOM KOHAmUHOHepe (puc. V.12).
Ilpn paboralomev BEHTHJAATOpPE B MECTHBIH KOHZHIHOHED IOCTyMaer
HApYXCHBIH M BHYTpPeHHHH B03ayX. Kak npaBujio, B TAKHX MECTHBIX
CKB 1onyckawoTcss 3HaYHTEJbHbIE CE30HHBIE H3MEHEHHS  BJAXKHOCTH
BHyTpeHHero Boziyxa (ot 30 mo 60%).

B rTenablfi nepuos B noMeweHnu npeobgagaoT TeNJOBJIATO-
W3OBITKH W B M@CTHOM KOHAHUIHOHepe HyXKHO OXJaxXAaTh M OCylIaTh
CMECh HApYHHOrO H PEUUPKYJSNHOHHOrO Bo3Ayxa. UYepes Touky B
(puc. V.13), oTBeyaromyo MakcHMajbHO JOMYCTUMBIM  Napamerpam
BHYTPEHHEro BO3AYXa, NPOBOJAUTCS JIHHHA Jyda npouecca B Momele-
HHY, B MECTC NepecedcHHs Jyda TPOLECCa emom C KPHBOH o, JOCTH-
HKHUMOU B MPOLECCe OXJMAXACHHS H OCYLIEHHS BO34yXa B MOBEPXHOCT-
HOM TeII0OOMEHHHKE MEeCTHOrO KOHIHIHOHepd, HAXOaHTCs Touka /7
Harpes B BeHTHAiTOpe MecTHOro KOHIHIHOHEDA MNPHUTOYHOrO BO3JyXa
OdeHb MaJ H UM MOXHO npeHeGpeyb. B momewenne Gyaer mocTynarb
BO3AYX B Koaudyectse Gy ¢ napamerpamu Touku /1. TpeGyemas npous-
BOAHTEJbHOCTb MECTHOTrO KOHAHUHOHEPA O NPHTOYHOMY BO3AYXYy AJIS

— 186 —

Onexrponnag Subnuorexa http:/tgv khstu.ry/



—
I
Lwonc
fﬂuuﬁ o
|
4 /
4 G
.-
I
Hx dﬂx
Puc, V.12. Mecruags CKB Ha 6a3e BeHTHJf-
TOPHBIX KOHAHHHOHEpOB-fOBoAuukoe (BKJI)
1 — BKJ, 2 —xaanan peryanposaHus 38aGo- 4

pa HapyXHoro BO3flyXa; 3 - OTBEpCTHA B
cTeHe, 4 — NPHUTOYHAsA pelleTha, § — AATYHK
KOHTpOJISI TeMnepaTypbl BHYTpeHHero BO3AY
Xa, 6 — BHITAXHON BeHTHIATOp, 7 — TPYOO

NPOBOABI UHMPKYASILMM Topsvell M XoJMOAMOR Puc. V.13, !/ — d-pHarpamma ¢ peXHMaMH
BOAB 8 — LeHTpalibHblil Tenaoo06MEeHHMK Ha- Kpyrjiorogoso#f o(paGoTkn BO3AyXa B BeH-
rpeBa BOABI, 9 — TO ke, OXJa#KACHUA BOABI THASATOPHOM KOHJHIHOHepe-NOBOLYHKE

yAaJeHdsl PAaCYETHBIX TENJIOH3OLITKOB BBHIYHCASETCA MO pabouemy me-
penany sHrtagbnuit (Is— In).

[To u3BeCTHOMY COOTHOUIEHHIO KOJIHYECTB CMeNlMBaeMoro Hapyx-
HOTO H DENHPKYJSIHOHHOIO BO3AyXa HaxogHTcsi Touka C. B rennoo6-
MEHHHKE MECTHOr0 KOHJAHIHOHepa CMeCb BO3AYyXa C SHTa/blHed ¢
oXxJaxaaeTcs H ocyllaeTcs A0 napameTpoB ToukH [I. KonuyecTsBo
3aTpayuBaeMoro xojoAaa Ha o6paboTKy BO3AyXa B MECTHOM KOHJAHIIHO-
Hepe BbIUHC/ASAETCs [0 nepenany sHtaabnui (lo — Io).

Ilpn noHuKeHuH TenaOH3OBITKOB B 00C/HyKHBaeMOM INOMeLIEHHH N0
KOMaHJe AaT4HKa KOHTpOJs TeMmepatyphl (cM. puc. V.12) peryaunpy-
€TCsA CTelleHb OXJaXKICHHS CMECH Hapy:KHOrO H  PENUPKYJSIHOHHOrO
BO3/yXa B NOBEPXHOCTHOM TelJIOOOMEHHHKe. B 3aBHCHMOCTH OT KOH-
CTPYKTHBHOrO ucnojHeHns YKB npuMeHsioT pasinyHbe CIOCOGH pe-
ryJaupoBaHus, BHIOGOP KOTOPHIX Ollpellesifiercsl HONYCTHMBIM YPOBHEM
KoseOaHHA BHYTPEHHHX NapaMeTpoB. B MecTHHX HeaBToHOMHHIX ¥ KB
C NIOBEPXHOCTHBIMH TENJOOOMEHHHKAaMH, N0 TpYGKaM KOTOPHIX MPOXO-
AUT X0J0aHasi BOAA, CHU3HTH XOJOAONPOU3BOAHTENLHOCTh MOXHO JIH=
00 yMeHbIleHHEM pacxoja XOJOAHOH BOAH, JHOO IPONYCKOM YaCTH
cvecH BO3ayxa 0e3 OXJaxkKAeHHs N0 OGBOJHOMY BO3AYIIHOMY KaHany
y TemnooOMeHHHKa (MeTox GalimacupoBaHus Bosayxa). [Ipu npubiu-
*E€HUH BHYTPEHHEHl TeMIlepaTyphl K HHXKHEMYy KOHTPOJHpYeMOMY Ipe-
A€y OXJNaxKAEHHEe IPHUTOYHOrO BO3AyXa B TemnooOmeHHHKe YKB
npekpaulaercs (HanpuMep, npekpamiaeTcs NOAAYa XOJONHOH BOAH B
TeINI0OGMEHHHK HeaBTOHOMHOH YKB wunu Bech NPHTOUHBIH BO3AYX
NPOXOIHUT 1O 06BOAHOMY KaHasy). JlioGOH M3 9THX METOAOB peryJH-
pPOBaHHA  XOJOJNONPOH3BOAHTEJbHOCTH  MecTHhx YKB He Bemer K
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SHEepreTHYECKHM NOTepSM HAa BHPAGOTKY AONOJHHTENbHOTO XOJIOAA H
TenJa, KaK, Hanpumep, 3T0 Habmonaercst B muorosoHanbhbix CKB c
30HaJbHBIMH NOAOTpeBaTeNsMH.

B xonoaubi@i mepHOA, KAK NPaBHJO, B NIOMelleHHe HYXKHO
NOAaBaTh NPHTOYHBIA BO3Zyx ¢  Gojee BHCOKOH  3sHTambnued. Ha
puc. V.13 B seBoit yactd [ —d-gHarpaMMhbl NIOCTPOEH PEXHUM Harpesa
B MecrHoii YKB cmecu xoqonHoro Hapyxuoro (touxka Hy) H BHYTpeH-
Hero Bo3ayxa (Touka Byx). TemmepaTypa u BJjarocojep:KaHue Harpe-
TOrO MPUTOUHOrO Bo3ayxa (touka [lIx) mocnie YKB otBeuaer ycio-
BHAM KOMIEHCAllu TellJIONOTepb M YAajeHHs BjarousbeiTkos  Tpe-
6Gyemasi SHTA/AbNUS IPUTOYHOrO BO3AYXA B 3TOM PeKHME BHIYHC/SETCH
no ¢opmyie

ln x = IB x+Qn0'r/Gn X

Pacxop mpuTouHoro Bo3ayxa oT MectHod YKB past  xomoaHoro
nepuoaa Gpx MOxer ObITb MeHbHle, YeM AJf TEMJOro MepHoAa roja.
CHHKenHe npoussoautenbHocTH YKB no Bosayxy mocruraercst ymeHb-
HiecHHeM OOGOpOTOB 3/1eKTPOABHraTesIst BEHTHJAATOPA

§ 46. CKB pas oTAebHBIX MOMEIleHHH 3)aHHS

B GosbwHHCTBe CyllecTBYIOLIHX aAMHHHCTPATHBHBIX, COLHaJIbHO-
OLITOBHIX M XKHJLIX 3AaHHA HMEIOTCSH CHCTEMBl OTONUIeHH#, obecneunBa-
IOLlHe NOAAepIKaHHE TeMIepaTyphl BHYTDEHHEro BO3JAYXa B XOJOJHbIH
nepuop ropa. OaHako B TeMJHH HepHOJ roja B HeKOTOPHIX KJAHMATH-
YeCKHX pafioHax cTpaHbl HaO/IOAaeTcs NeperpeB  NOMelleHHH,  YTO
co3jaeT AHCKOMQOpPTHOe cOCTOsiHHE BO3AYIIHOH cpeAl AJf TPyAa H
oTabixa mojel. Jlas ycrpaHeHus neperpeBa B OTHeJbHHIX KOMHAaTax
HamboJsiee MPOCTO yCTaHABJAUBATL B CaMHX NOMeleHuAx MectHoe YKB,
HMeEOUIHe BCTPOEHHYIO XOJIOAWIBHYI0 MauiuHy (2BTOHOMHble hOHAH-
LHOHEPH) HJH HCNOJb3YIOHIHe A8 OXJaXKAeHHS BO3AyXa IPHHIHIL
HcOapDeHHst BOAB (KOHAMIHOHepH  HCMNAPHUTEJNBHOTO  OXJAXKAEHHSH).

IIupokoe npumeHeHue A/ OOCAYKHBaHHS OTAE/bHBIX NOMelleHHH
JKHJABIX H afAMHHHCTPATHBHBIX 3JaHHH MOJYYHJIH OKOHHEIE ABTOHOMHEIE
KOHAHLHOHEDH. ITO npexnae Bcero o0bsicHseTcss NPOCTOTOH HX ycra-
HOBKH B pa0odeM IOMelleHHH, AJSA dero TpebyeTcs TOJIBKO COOPYAHTH
OTBEPCTHE B PaMe OKHa, PaBHOe IO BHICOTE H INHPHHE KOXKYXY arpera-
ta. KoxXyx 3akpenssiercs B OTBEPCTHH TaKHM 00pasoM, 4TO Hapymy
BHCTYNaeT MAallHHHOe OTAeseHHe KOHAHIHOHEpA, BKJIOYalolllee rep-
METHYHHA XOJIOAHJbHBLIH KOMNpeccop H BO3AYIUHBIA KOHAeHCaTop B
noMemeH”e Ha ray6uny He Gosee 200 MM H3 OKHA BEICTYNaeT BO3Ay-
xoo0paGarniBaiolliee oTAenenue II (puc. V.14). Tem caMhM KOHpH-
IlHOHEP OKOHHOTO THUIA MPAKTHYECKH He 3aHUMAeT IOJIe3HOH MJIOIa-
AH noMelleHHs H TpeGyeTcst TOMBLKO NOAKMIOUHUTbL €ro K CeTH OAHO(A3-
HOIO TOKa.

K HepocTaTKam KOHAHIMOHEPOB OKOHHOTO THIA CJeAYeT OTHECTH
YXYAlICHHe BHEUIHEr0 BHAA 3AAHHHA NpH HAJHYMHM 3HAYUTE]BHOTO YHC-
Jla BHICTYNAIOUIMX H3 OKOH MAaIUMHHBIX OTAedeHHH. [isi ycTpaHeHus
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Puc. V.14. ABTOHOMHBH KOWAHIHOHeP OKOH-

HOro THRAZ
{ — MawnHHOe oTpeneHHe [l — Bo3ayX006
palatbipaloimiee  oTaeneHHe, [ — FepMeTHY-

HBI KoMIipeccop, 2 — KanuaasipHas TpyOGKa
3 — nynsT yhOpagdenus, 4 - BO3LAYAO0XIANH
Tellb UCNAPHUTeNb, § — KONECo UeHTPOGeKHOro
BEHTHJATOPA, 6 — Peryaupyemas 3acCjoMKa
AAA DocTynieHus WapyXHoOro BO3fyxa, 7 —

R
s V\
Puc V15 Koupuunonep HCOIAPNTENLHOTO
oXJaXAeHHd

1 — KOXYX 2 — gacceTbl C THIPOCKONHYHBIM
MaTepHaJoM 3 — OpOCHTesbHnle yCTpolcTBa,

fieperoponaka, 8 — SAEKTPOJABHraTelb € ABYX~ 4 — UepenHsua jeKOpaTHBHasd Iiaseab, § —
KOHCONBbHBIM BaJIOM, 9 — KoOJdeco OCeBOl'o BeH- ABHraTeJp € JABYMA KOHUaMH BaJaa, 6 —
THAATOD 2 10 — KoHpencatop BO3AYUIMOTO pafoyee KOJeCO BEHTHAATOPa 7 — YCFpoOh-
OXJNax AeHus CTBG AJs OTK/IOUYeHHs opoileHus & — Hacoc
11
! A
C ~—— 0 _ e — G
# // \_._.:/Q_,/o N—r 0" Oy & 0\‘—:1? o
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Puc, V.16, CKB ans oGcayxusanus noMemeuus ¢ 9BM
I — repMeTHUNBIA KOMIpecCop 2 — KOHAEHCATOp ROASHOTO OXJAaXKjeHHH XOJOAHJABLHOLO areHTa
3 — anToHoMHaa YKB, KOHCTpYKTHBHO NpefwasHadeHHasl ANsi OOCNYXMBAMMA  UoMeleHuli ¢
3BM 4 — sosaywHuih GuabTp 5 — BO3AYX0OXJanNTeNb HCHapUTedb XONOAMIBHOTO areuta, 6 —
SJEKTPUYECKHA BO3JyXoHAarpesaTelb, 7 — TEPMOPafiHALHOHMBIA NapoyBAaXHHTeNb, & — BeHTUIA-
TOp 9 — TeXHHueckyit noa, [0 —3IBM, /1 — pHiTaXHble IedH CBeTHIABHHKOB
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3TOro HEAOCTAaTKAa CO34aHB ABTOHOMHEE KOHAMIHOHEPH NO Dpasjaesb-
HOH cXxeMe, COCTOsIiMe H3 MAIUHHHOTO H BO3AyX000pabaTblBaoliero
6a0k0B. Maunnnbifi 610K MOXeET pa3aMeulaTbCsl Ha yepaake, B JOA-
JKHH, JeCTHHYHOH K/JeTKe H B APYTHX BCIOMOraTeJbHbIX NMOMELIEHHAX,
He 3arpoMmMoxnast ¢acapy spauust. BosAyxoo6pabaTbiBalomuii 60K
pasMeriaeTcs B CaMOM MOMELIEHHH H COefAHHSETCH C MalIHHHBIM 6JI0-
KOM AByMsi MeAHBIMH TpyOkaMH. PaccTosinue mexay Gl0KaMu MOXKeT
aoctarath 15 M no aJuHe ¥ 8 M IO BhICOTE.

Kak npaBus0, coBpeMeHHBIE KOHCTPYKIHH aBTOHOMHBIX KOHJHIHO-
HEepoB NpeAHasHaueHbl Kak AJs OXJaXAeHHs, TaK H [Js Harpesa
NPUTOYHOro Bo3ayxa. YacTo s narpeBa BO3AyXa TellJjo BblpaGaThi-
BaeTcsd OT XOJOAHJbHOH MAaliHHH B PEeXHMe TeIJIOBOrO HAcoca.

B yci10BHiX 3KapKOro H Cyxoro KJHMaTa OXJaXK[eHHe NPHTOYHO-
r0 BO3AYyXa B TEIUIHIH NepHOJ rofa BecbMa 3G (PeKTHBHO U 3KOHOMHUY-
HO OCYLIECTBJSATH METOJAMH HCNAPHTENbHOrO oxJaXaeuusi. [IpuHuHNH-
ajqbHasi CXeMa MECTHOTO KOHAHIIHOHEpPa HCIApPHTEJBbHOTO OXJaXKAeHHS
mokasana Ha puc. V.15. ArperaT ycraHnaB/HBaeTCsi B OKHE HJIH B
npoeMe CTeHbl TaKMM 00pa3oM, 4TO HApy:Xy BBICTyNAlOT KacceThl,
3aMoJIHeHHble TUTDOCKONHYHBIM MaTepHajoM (HalpHMep, OCHHOBHIMH
cTpyxKamu). [loanon anmapara 3ajJHT BOAONPOBOAHOH BomoH. Ilpu
BKJIIOUEHHOM 3JIEKTPOJABHTaTeNe OZHOBPEMEHHO Bpaujaetcs pabodec
KOJIeCO BEHTH/ISATOPa M TypOHHBI Hacoca. Kopmyc Hacoca NOrpyKex
B BOAYy NOAfoHa. Ilpu Bpamenud TypOGHHH Hacoc 3aGHpaeT BOAY H3
NoJAa0Ha H NOJaeT ee Ha OpolieHHe THIrPOCKOMHYHOTO MarepHana, Ko-
TOpPHIl GbICTPO NpHHHMAaeT COCTOSHHE MOJHOT0 HACHIINEHHS BJaroi.
Ilpu Bpamenun paboyero KoJjeca BEHTHJSTOPAa BCACbIBAaeTCH HapyXK:
HBIH BO3AYX, NIPOXOASINHI 4epe3 BJAaXKHBEII MatepuaJs kKacceT. Hapyx-
HBIl BO3QYX C BBICOKOH TeMmepaTypo#l H MaJioil BjiaXKHOCTbIO BCTY-
naeT B HEMOCPEACTBEHHBbIH KOHTAaKT C BJaXXHHM MartepHajoM B Kac-
ceTe W pacxoiyeT TemJo Ha HcnapeHHe BoAbl. OAHOBpPeMEHHO C OX-
JaxKIeHUeM B OpOILIaeMOM CJoe AOCTHraeTcs H XOpollasi OYUCTKa
HapyXKHOTO BO3AyXa OT mbliH. OxyaXAeHHBI H OYHIUEHHBIH BO3AYX
NGCJIe HATHETATeJNbHOTO OTBEPCTHS BEHTH/SATOpPA 4Yepe3 JEKOPATHBHYIO
NaHeJb arperata MnocTynaeT B MOMeLIEHHE.

3a nociegHHe roabl pacilupsiercst npuMenenne DBM B pasiHYHBIX
OTpacasix HapoAHOTro xo3sificTBa, OThesbHble NOMELUEHHS, TAE pa3Me-
matorcs IBM, neobxomumo oGopynosatb CKB, koTOopble a0MXKHEI
obecrneunTb CO3JAaHHE M NojAepxanHe TpebyeMOH TeMIeparypbl H
BJI2XKHOCTH BHYTPEHHEro BO3JAyXa, OYHCTKY €ro OT NHJIH H BpeAHBIX
razos. HaunGosee npocro CKB pJii Takux NOMEIIEHHH C031aKl0TCs Ha
6aze cneLHaNbHBIX ABTOHOMHBIX KOHIAHLHOHEpPOB, pacCnojaraeMblx B
CaviOM MOMENICHUH HJIH B HEMOCPeACTBEHHON Gau3ocTu oT nero. Ilpu-
TOYHBIA BO3AYX B CTOHKH OBM u B moMemeHue, Kak NMpaBuJjo, moaa-
€TCst yepe3 MOAMNOJbHOE NPOCTPaHCTBO, 06pa30oBaHHOE METAJJIHYECKH-
MU MUIHTaMH, 3aKpensiseMbiMu Ha pamax. Ha puc. V.16 nokasaH
npumep ycrpoiictea CKB nas nomemenust ¢ DBM na 6ase aBTOHOM-
HOTO KOHJHIHOHepAa, KOTOphIH BKJIouaeT B cebst anmaparsl Ads KpyrT-
5i0rofoBo# 06paboTKH cMecH Hapy:KHOro Gy H  PelHPKYJSLHOHHOIO
Cs Bo3ayxa. M3OBITOK BO3Ayxa yaansieTcsi CaMOCTOSTENbHOH CHCTe-

— 190 —
Onexrponnag Subnuorexa http:/tgv khstu.ry/



A

MOH BHITSI2KKH. DoJjee nonpo&\ble ceefenus o6 CKB gas o6cCayxH-
Banus noMellenufi ¢ IBM MoxHo HaliTH B CreluajbHOH JHTEpaType
[18 u ap.]. \

Fnasa VI. LEHTPAAbHBIE YKB.
OCHOBHOE OBOPYOOBAHHWE H METOJbl PACHETA

§ 47. LedTpanbHbie YyCTAHOBKH KOHAHUHOHHPOBAHHSI BO3AYyXa

[TpuroToB/ieHHe NPHTOYHOrO BO3AYXa B HEHTPaJbHHX CHCTeMax
KOH/JHIHOHHPOBAHUSE BO3AyXa BHINOJHseTcss B YKB, pacnosoKeHHBHIX
Ha ypajeHHH OT OOCJAyXKHBAeMOro NOMEINEHHS H CBS3aHHBIX C HHM
BO3JyXOBOJ4MH Y4aCTO 3HAYHTEeNbHOH mpoTskeHHocTH (Ho 800 ™).
Hyxnas TeMnepaTypa, BJaXKHOCTb H UYHCTOTA HPHTOYHOrO BO3AyXa
obecrneynBaioTcs ero 06pabOTKOH B ammapartax, BKJaiouaembix B YKB
B BHJe OTHCJbHBIX CeKnHH uiau OsokoB. Ilepemelienue Bosgyxa B
YKB u npHCOeQHHHTEJNbHBIX BO3AYXOBOAAX OCYILECTBJASETCH BEHTH-
JaaTopubiM arperatoM. OCHOBHble CeKIIHH H OJIOKH MOHTHpYIOTCS Ha
BCachBamIleH CTOpoHe mpHTOYHOro BeHTHasTopa. B CKB ¢ penupky-
Jsuved B YCTAHOBKH KOHAHIMOHHPOBAHMUS BO3[JyXa MOTYT BKJ0YaTb-
Csl [ONOJHHTe/bHblE PeLHPKYJsLHOHHblE BEHTHASTOpPHbIE arperarsl.

Ha puc. VI.1 nmoxasana cxema c6opku YKB, cocrosimeir u3 6Jio-
KOB, B KOTOpble BXOAST NPUTOYHBIA H PEnHpKYJSLHOHHBIA BEHTHJIS-
TOpHbIE arperaTbl, NMOBEPXHOCTHBIE BOSAYXOOXJAZHTENH H  BO3AyXO-
HArpeBaTe/l, YBAAXKHHUTEJIbHbIA amnapar, GUABTP U PeryJupoBOYHEC
BO3AylUHble KJlanaHW. BjaiodyeHHe B OTHeJbHBEE OJOKH Pa3iHYHBIX
10 TeXHOJOrHYeCKOMY Ha3HAaUeHHIO aNlapaToB MO3BOJIET COKPATHTb
Tpynoemkocts c6opxku YKB.

[lInpokoe nmpuMeHeHHe HAULIH W HeHTpasabHble YKB u3 THnoBbIX
CEeKWIH, KazK[asi H3 KOTOPbIX BBIMOJIHSET OlpefeseHHble TEeXHOJOTH-
yeckle @ynkuud. Mexay coGofl CeKUHH COENUHSIIOTCA C  MOMOLIbIO
NPOMEXKYTOUHBIX KaMep, HMCIOUHX repMeTHUHBle ABepLbl AJsf 0OCIYy-
®uBaHUus ocHOBHbIX cekuuid. C6oprka YKB u3 ormenbHBIX CceKuud
Tpebyer 60/bIUIKX TPYAO3aTparT NPH HX MOHTaxe Ha cTpoilkax. LleH-
TpanbHble YKB, nsrorosisiemblec XapbKOBCKHM MallHHOCTpPOHTEIbHBIM
3aBofioM «KoHAunHOHep»> Ha HOMHHAJbHYIO IpPOH3BOJUTENBHOCTb [0
Bo3ayxy oT 10 mo 250 teic. mM%/u [19], mosnydnam ycjoBHoe o6GoO3Ha-
yeane KTLZ2, T1.e.: K — gonguuuonep, T — tunosoir, L] — nex-
1paJjbHblli, 2 — BTOpasg MOAepPHH3aLHf KOHCTPYKuuH. Jljsi LeHTpaldb-
HoX YKB Ha HOMHHaJbHYIO NMpOH3BOAHTENbHOCTh OT 31,5 g0 250 ThIC.
M%/4 B uLeaSX YHH(PHKALHH KOHCTPYKTHBHHX 3JIEMEHTOB BHIOpaHBI JBa
6830BbIX nonepedHbix cedeHuss — aias KTI2-31,5 (asiement 1; puc.
V12, a) u pas KTL2-40 (saeMent 2; puc. VI.2, 6). Curenyomne
nocJjc aediuca uudpbl 0603HaTAIOT HOMHHAIbBHYIO NPOU3BOAHTENBHOCT
o BO3AYXY B Thic. M%/4. PaaMepbl monmepeyHoro ceyeHHs CEKUHH CO-
OTBETCTBYIOT Bo3AywWIHO# Harpy3ke 10 teic. M3y wa 1 M? muowanu
3TOro CeYeHHsl (CKOPOCTb ABHXKEHHS BO3AYyXa B MONEPEYHOM CeUYeHHH
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Puc, V1.1, Tipuanunuaabaas cxema coopx¥ YKB H3 TuNOBHIX 610KOB
| — NpHTOUHBIH BEHTHJISATOD € 3JeKTPoABHraTeleM H BO3JyXoHarpesaTtein II mNoporpesa; 2—
yBNa)KHHTEALHHHA annapar; & — MOBEDXHOCTHBIA BOSAYXOOXJanuTeab, 4 — BO3lyXOoHarpeBaTeab
I momorpesa, $uAbLTD, MHOTOCTBOPYAThie KJlafaHbi DeryJNHDOBaHus NOCTYMJeHWS HapyxHora H
PenHDKYIAIHOMHOTO BO34yXa; & -— PeUUDKYNSUHOHHBIA BeHTHAATOP C 3JAEKTPOABUTATENEM, MHO-
rocTBOpYaThie KMaNaHbi PEryJHPOBaHHS MOCTYNJeHHsl H Bui6poca BHYTpeHHero BO3AYyXa
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Puc, VI.2. CxeMbl CO3AanHHR paja YHHOHOHPOBAHHBIX KOHCTPYKunM# cekunii KonauduHonepos KTILR
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Puc. V1.3. Ba3oBas cxema 1 (Cx. 1) u ee mogudukanus (Cx. 1.8)
1 — npueMHBIH 6JM0K; 2 — BO3AYWHBIA GHALTP; 3 — NepBulji Nogorpes, 4 --KaMepa Opoliexnns,
5 — G6JOK BeHTHASITOpa; 6 — KaMepbl BO3AYIUHBIE; 7 — Kaanawbl BO3AYllmble; 8 — Bo3jyXoHarpes
gaTeas Il HoporpeBa; 9 — TeNAOOTAAK0INNE TENI00GMEeHHHKH CHCTeMbl YTHJIH3aUHK
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2,6 m/c). Basosble cekunu KTII2-31,5 n KT112-40 nMeloT 0AHHAKOBbI
pasmep no uwHpuHe 1655 MM, & o BHICOTEe — COOTBETCTBEHHO 2003 1
2503 mMm. Ha puc. VI.2 nokasaspl cxeMbl LeHTpajbHbix YKB Tuna
K1112, cosmanubix Ha ocHoBe Ga3oBhiX 3aeMeHTOB [19]. Cekuuu uen-
1paJIbHBIX KOHJMLHOHEPOB MeHblleil npouasoauresabHoctn KTII2-10
u KTI112-20 me Bowau B eaumHylo yHubuxauuwo. Mx cekuun uMewT
opuHaKoBylo BhicoTy 1300 MM H UIHpUHY — COOTBETCTBeHHO 776 H
1536 mMmM.

Ilentpanshble YKB tuma KTLI2 pekomenAyercsi NpUMEHATb 1o
.ceMn 6a3oBHIM cxemam KommnoHoBku [19]. Ha puc. VI.3 mnpencras-
neHa 6GasoBas cxema 1 (cokpaulenHoe o6ossauenue Cx.1), xoropas
obecneynBaeT KpyrJoroJoBylo NpsgMOTOUHYI0 o6paGorky B YKB mnpu-
ToyHoro Bo3ayxa. B cocraBe YKB orcyrcrByer BO3AYyXOHArpeBaTeb
II mogorpesa. ITosromy YKB no Cx.1 moxXHO NpuMeHATb B MHOr030-
HaabHblX CKB ¢ 3oHajbHBIMH Bo3ayxouarpeBareiamu (cMm. puc. V.3).

Jo6aBasis B 6a30BYI0 CXeMy OTJeJbHble CEKUHH CO3[MAI0T €e MO-
nudukauuu. [Tokasannast Ha puc. VI.3 mogudukrauus cooTBeTCTBYeT
cxeme oaHosoHanbHod CKB, B KOTOpO# npeflycMaTpHBAeTCs 3KOHO-
MUs TemJa 32 CYeT HCIOJIb30BaHHS TelJa yJAaJddeMoro BO3AyXa.
(ITpuHuunuajabHas cxema ofHO30HAJbHOH mpamoroudoii CKB  pac-
cMOTpeHa B IJ. V H nokazana Ha puc. V.l.) Tloapo6Hele cBegenHs o
6a3zoBbX cxemax LeHTpaabHbX YKB tuna KTLI2 moxuHo Halith B
aurepatype [19, 37].

§ 48. KoHrakrHble annaparsl ads o6paborku Bozayxa B YKB

O6LuM NpH3HAKOM KOHT2KTHBIX annapaToB sBJSETCS TENJOBIAXK-
HOCTHast o6paboTka BO3AYyXa B YCJOBHSIX HeNOCPENCTBEHHOIO KOHTaK-
Ta € NOBEPXHOCTHIO BOAbBI HJH BOAHOLO PACTBOPA.

KonrakTHble anmapaThl B BHJAE KaMep OpOLIEHHs OCTalOTCs O Ha-
CTOSIIErO0 BPEMEHH OCHOBHHIM BHAOM OOOpPYAOBaHUA AJA TOJUTPOMU-
yecko¥ M aauabaTHoH oOpaboTKM BO3Ayxa. B kamepax opoiueHus
BCJIEACTBHE Pa3OpLIsTHBAHUS BOJAH B BHAE MeJKHX KalleJb CO312eTCH
GeJbluas MIOUaAb NMOBEPXHOCTH KOHTAKTa MEXIY BO3AYXOM H  BO-
no#i. Tak, pacnblienne ! Xr BOAbl Ha Kamjid guaMeTpoM | MM cospaer
mIowans TNOBepXHOCTH 6 M2

[Inpokoe pacnpocTpaHeHHE NOJYUYWJIH ABYXPSAHbIE KaMepbl Opo-
ILCHHS C TOPU3OHTAJILHBIM JBHKEHHeM BO3JYLIHOrO notoka (puc. VI.4).
IfonnoH, ABe GOKOBbIe CTEHKM M MOTOJIOK O6PasylOT KOPHYC KaMepbl.
B nomnone ¢ momoubio nonsaBKOBOro KjaanaHa oGecneuuBaercs MOJ-
IepiKaHue TOCTOAHHOTO YPOBHA BOJAB, NOCTYHAWILEH H3 HUTBEBOTO
Bogonposoaa. M36uITOK BOAB CJMBAETCS Yepe3 BOPOHKY MNEPEJHBHOTO
ycrpoiicrBa. BeacuiBaomuil TpyGonposoa CoeaunsieTcss ¢ (JIaHlueM BO-
AsiHOrO GuabTpa, a HarHerarteJbHHE TpPyGonpoBoa — ¢ (JiaHUaMK
pacupeneanTeNbHbIX KoJJleKTopoB. Ha ropusoHraspubIX pacnpenesu-
TeJIbHBIX KOJIEKTOpax 3aKpeNJieHbl BepTHKaJbHble CTOAKK ¢ (dopcyH-
kamu. Mecra pacnosnoxennss QopcyHOK HA cTOSIKaX BLIGUpAlOTCH Ta-
KHM 06pa3oM, 41o6bl obecreydTb NEpeKphITHe (QaKenraMH pachblia
BOJABI BCe NOMNepevyHoe CeueHHWe OPOCHTEJNBHOrO TPOCTPAHCTBA. Ha
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Puc. V14, [AByxpaaHad TOPH3OHTaJjbHAs Ka-
Mepa OpouleHHS
1 — BXOJiHbie HaNDaBJsIIOUHe NJAacTuHbl, 2 —
Tpy6uaThie BepTHKaJdbHble CTOSIKH C OTBEp-
crusiMu, 3 — QODPCYHKH, 4 — FODH3OHTaJabHble
BoAOpacnpelenureibHble  KOMAEKTODhl, &§ —
MJACTUHEl KanJeyaoBHTeael, 6 — NpucoeH-
HHTeNbHasi KaMepa, 7 — NONaBKOBHIH KJaa-
naH TOANHTKH OT BOAONpOBOLa 8 — BOAS-
HoH GuabTp, 9 — HepeanBHOe YCTPOHCTBO,
10 —nopgpgon {1 — naTpyGo< NpHCOEfHHEHHUs
K CJHBY

OpOCHTEe/IBHOT'O NpOCTpaHcTBa He Ooaee 3 M/c.

BXOAe B KaMepy NpelyCMOTPEHH
HallpaBJsIOllHe NJIaCTHHH, obecre-
yuBalllue BHPaBHHBaHHe NOTOKA
BO3/LyXa NO ceveHuio kopmnyca. Ha
BHIXOJe H3 KaMepbl YCTaHOBJEHDI
H3OTHYTble NAACTHHH, MHOTOKpar-
HO (mo 6 pa3) H3MeHsOUlHe Ha-
npaBJjleHHe NOTOKa BOsjayxa. B pe-
3yJibTaTe 3TOrO  KamJH  BOJBHI,
B3BeleHHHle B BO3AYIIHOM NOTOKE,
YIEPKHBAIOTCA Ha TOBEPXHOCTH
IJIaCTHH H CTEKalT B NOLAOH Ka-
mepe. Takwue ycTpoiictBa Ha3sbIBa-
I0T cenaparoOpaMH HJAHM KanjeyJsao-
BHTEISAMH.

Hcnvitanus nokasasu, 4to npu
HENOABHKHOM NOJOXKEHHH H3OTHY-
THIX IJIACTHH CenapaTropoB YAAeTcs
VAEPXKHBaTh B3BElUIeHHbIE KallJH
BOJALI IPH CKOPOCTAX JBHMKEHHS
BOo3JlyXxa B [ONEpPeuyHOM CEeYeHHH
[TosromMy 3Hauenus

cKopocTell ABHXKeHHst BO3fyxa 2,6—2,8 M/c onpeneisior mMaKCHMadb-
HYIO NPONYCKHYI CIOCOGHOCTH (MPOM3BOAHTENLHOCTb) KaMephl Opo-
LieHusi no BO3Ayxy. /s yBeJuueHHs] NPOH3BOJAHTENLHOCTH OPOCHTE/b-
HbHIX KaMep pa3paboTaHbl KOHCTPYKUHH BpallalOLIHXCS Cenaparopos,
IpH NPHMEHEHHH KOTOPHIX CKOPOCTb JABHXEHHs BO3Jyxa B noneped
HOM Ce4YeHHH MOXKeT ObTb YBeJuwdWHa 4O 7 M/C npu HaJEeXKHOM ynaas-
JUBAHHH Kanesib M3 BO3JYUIHOIo notoka. ['aGapuThl Takux annapaTos
3HAYUTENbHO MeEHblle AaHaJOTHYHBIX NO NPOH3BOJAHTENLHOCTH KaMep
OpouleHHS € HeNOABHXHBIMH CemapaTopaMHu.

Pesyabrarel ucnbTanuii nokasasiu, 4ro Haubosee paunOHaJbHBIM
ABASIeTC ABYXPAJHOE pacnojoxeHHe (QOPCYHOK B TOPHU30HTAJbHBIX
KaMmepax OpOlleHHsS: B NepBOM psjy OTBepCcTHS pacnuja B (OPCYH-
Kax HanpasJ/eHbl 110 HOTOKY BO3LyXd, a BO BTOPOM pfAAY — NPOTHB
NOTOKaA.

O heKTHBHOCTb NPOLECCOB TENNO- H MaccOOGMeHa B OPOCHTEb-
HOM TNPOCTPAHCTBe B 3HAYUTEJbHOH Mepe 3aBHCHT OT pa3MepoOB Ka-
near Haubonee OTBETCTBEHHBIMH SBJISIOTCA TPOLECCH OXJaXKAeHHs
H ocyweHusi Boziyxa. Kak Oblio 1oKazaHo BhHIIe, NpOTeKAHHE NpoO-
IIeCCOB OCYLIEHHs BO3/yXa BO3MOXKHO TOJBKO NpH YC/JAOBHAX, €CIH
TEMIEpaTypa Ha NOBEPXHOCTH Kaneab OyAeT HHUXKe TeMnepaTyphl TO-
ukH pocel Bosayxa. B pa6orax E. B. Credanosa [38] mnoxrasaso,
4t0 B (haKese (POPCYHOK BCerja COAepIKaTcA KalJH MaJioro pasMepa
OTH Kan/IH OLICTPO HarpeBalOTCs M AOCTHUTAIOT TeMNepaTyphl BO3AyXa
0O MOKDOMY TEDMOMETPY, YTO NPUBOAUT K MX UCNApEHHUI0 H 3HAYHTE/b-
HOMY CHuEHHIO pes3yAbTHPYIOUlero OCYLIeHHM Bosayxa. B cBasu ¢
3THM JJIsi OCYUIECTBJEHHS TNPOLECCOB OXJaX/JeHHS H OCYLIEHHA MNpH-
MeHsiforca Gopcynkd, B (aKese pacnaila KOTOpHIX npeobiajaror
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Ta6anua V11, Tpousseaureasnocts mHpoxodakesbinix  dopcysok  Wd 9/8

Pd)’ kIla gy Kr/v Pd)’ nlla &y Kr/w
20 132 80 350
25 170 90 370
30 205 100 395
35 220 110 410
40 235 120 420
45 250 130 430
50 260 140 440
55 270 150 450
60 280 170 480
65 290 200 510
70 305 220 530
75 316 250 570

Kaljii  KpynHoro nuaMmerpa (1—
2 MM).

B nocsegnux KOHCTPYKLUHAX Ka- .
mep opotleuss OK® (opocurenn-
Hasi KaMepa ¢opcyHOuYHas) HC-
N0Jb3YIOTCA WHPOKOp aKeAbHLIE
dopcyngu tuna 1P 9/5 (puc. VL.5)
¢ AMAMEeTPOM BBIXOLHOTO OTBepCTHs
9 MM, 4TO npu pabouux AaBJIEHHAX
Boabn 150—250 kIla obecneunsa- T
eT npeobJaajaHue B akese Kanesb AL X
KDYIHOTO pas3Mepa. 3HauHTe/JbHHH ‘QL - —fF -} — ki-
yros pacKpbITHSl BOASHOro (Qaxena J
(mo 140°) coxpansier ycTOHUHBOCTb ;
tdakesa npH AaBJEHHH BOAH Tiepel 1 Py
tdopcyakamu or 40 klla u BHIIe. | 57
[lpousBoauTeJHHOCTL  OJLHHOUHOH
(GOPCYHKH  3aBHCHT OT JaBJEHHS  Puc. VL5, Wmpokodakeabmas  dopcynka

(ra6a. VI.1). D 9/5
kopnyc opciukH ¢

KaMepbx opolleHus OK® ume- llﬂz;xnﬂifncinf(aacﬂca(i'?;:f JHaMeTPOM 5 MvM 2 —

OT OlHIHaKOBYIO lUIHHy 2425 MM, a O1acTMaccoBas npofKka ¢ BHIAOARBIM OTBep-
CTHEM AHaMeTpov 9 MM

BHICOTA M IUUPHHA HX OpPOCHTEJIbHO-
ro npocTpaHcTBa 3aBHCHT OT HOMHHAJbHOH NPOH3BOLHTENLHOCTU [0
BO3Ayxy (raba. VI.2). Jlna npucoeimHeHHs: TpyGONPOBORZOR, 3a0H-
paromux BOAY H3 0aka H NOABOAAIIMX ee K (OpPCYHKaM, B KaMepe
CMOHTHPOBAHBl KOHTPGhJIAHULl ¢ NPOKAAJKOA H KOMIJIEKTOM KpelexkKa.
B Gake kaMepbl yCTaHOBJIEH ceTuaThfi QHJBTP AJIsI OUHCTKH PELUHpKY-
JISIIHOHHON BOAL (DUILTPH NEPHOAHYECKH NPOMLIBAIOTCH BOAOI M3
uiadra). ITocTosHHBIR ypoBeHb BOAH B Gake ofecHeynBaeTCs NOA-
NHUTKOW BOJONPOBOJHOH BOMOH uepe3 MIapoBOH KJalaH, a H3JIHLIKH
BOJBI yAANAIOTCA depe3 nepesauBHoe ycTpoHcTBO. ONOpoXHAIT 6ak OT
BOLH (NIpH YHUCTKe) Yepes JIMHHIO CJMBA, HMEIOLIYIO PYYHOH BEHTHJb.

il
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Ta6auma VI2 KoucrpyktuHbie nokaszarean OK®  konpHumonepos KTLL2

HomunanbHas npo- KoHCTPYKTHBHEIE MOKA3aTe H 0POCHTEABHOTO NMpoCTpaHCTBA
H3BOJAHTENBHOCTD
"‘T’H‘L‘fsﬁ‘,’,’;"' BbICOTa, MM IHPHHA, MM nero ,‘{’,2}’“"""“' Macca, Kr
10 1300 776* 54 504
20 1300 1536%* 90 770
31,5 2003 1655 135 15630
40 2503 1655 180 1730
63 3405 2003 297 2700
30 3405 2503 396 3000
125 2405 4003 594 4000

* NauHa KaMmep opolueHHA 1800 MM.

Asponunamuueckoe conpotuBjenne OK® npu nomuHadbHOH mpou3Bo-
AHTeJIBHOCTH Mo BO3AYXy cocraBaser 160 Ila. Ckopocts aBHKEHHS
BO3/AyXa B JMIOBOH TOUKe MONEPeYHOro cedeHHs He NOJKHA NpeBHILIATh
3 M/c, a NOTOK BO3AyXa KOJXKeH ObITb PaBHOMEPHBIM MO CEUEHHIO OPO-
CUTEJIBHOTO TPOCTPaHCTBa.

Takum obpasoM, tunoBbie OK® umelor omnpepeseHHble pazmepsl,
OCHallleHbl CTaHxapTHHM obopylaoBaHuem (QopCyHKamu, cenaparo-
paMi, MOAZOHAMH M Ap.) H HCHOJB3YIOTCA B JOBOJBHO periaMeHTH-
poOBaHHBIX pexuMmax. ILias NpoBepKH 3THX KaMep NMpOBeJeHbl JONOJHHU-
TeJbHble NPOH3BOJCTBEHHBlE HCNBITAHMSI B LIPOKOM AHamNasoHe yCJao0-
BHHA uX Bo3MoOxKHOH paborbl. [Tostomy ans Bhi6opa CTaHgapTHBHIX Ka-
Mep OPOLIEHHS W yCTAHOB.JIEHHS PEKHMOB HX PabOThi MOMXKHO TOJb-
30Barbcsl JaHHbIMH TNPOH3BOJCTBEHHBIX HCNbITaHUH, He mpuberas K
CJAOKHBIM pacueTaM TeIioMaccooOMeHHbIX MPOLECCoB, 0 yeM moipol-
#o rosopuiock B 1. III. CymecrByer Goabuloe pasHooGpazue MeTo-
JIOB TNIPEeACTaBJIEHHS Pe3yJabTaToB HPOH3BOACTBEHHBIX HCILITAHHH Ka-
mep opomeHus [1, 10, 17, 26, 28]. Haub6oansuwe# npocrotoii u gocra-
TOYHOH HageXHOCTbIO obsagaer Merof [17], B KOTOPOM NpeasioXKeHO
Pe3ysIbTaThel NMPOM3BOACTBEHHBIX HCHHTAHUHM TNpeACTaBJATh A ABYX
OCHOBHBIX YCJHOBHH HCIOJb3OBAaHUS KaMep OPOLICHHS.

[Tpu ucnonszoBanun OKQ® B Temunl#i Hepuol roxa Haubonee oT-
BCICTBCHHBIM ABJAseTc peXuM OXJaxAeHHS HpPH OJHOBPEMEHHOM OCY-
UIeHHH BO3AYXa. OD(GPEeKTHBHOCTb 3THX PEKHMOB OLLEHHBAETCS 3HTAJb-
NuilHpiM  NOKasateseM mpouecca 07, COOTBETCTBYIOUIHM  OTHOCH-
1€JbHOMY MNepenagy SHTaJblHi TenJioMacCooOMEHHBAWILUXCS  Cpel
(Bo3ayx — Boma):

0, = (h—1L) (11— 1,), (VL. 1)

rae [y u Jp— Hauanbdas 1l KOHEYHAs SHTAABONH BO3AYXa, [wi-— 3HTAJBIOHS HACH-
UIeHHOrO BO3AyXa, COOTBETCTBYIOWlAA TemlepaType BOAM, NHOCTYNalOllefi B OPOCH-
TENBHVIO KaMepy

3uauenua 0; B Oosbllell mepe oNpeneAsiOTCA  HHTEHCHBHOCTDBIO
opowtenust Bosayxa Bomo#. [IpumennresbHO K KaMepam opolueHus
3TH YCJIOBHS OlEHHBAIOTCA KosdduunentoM opoueus B (cM. TIJL.
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Ta6auua VI3 3xadenHss mokasatened Or ana kamepol opomenus OK®
¢ wupokotakeabHbimu hopcynkamn WP 9/5

B 0y B 0y
1 0,41 1,9 0,66
1,1 0,43 2 0,67
12 0,46 9,1 0,687
1'3 0,49 2.2 0.7
1,4 0,54 2,3 0,7
1,6 0,565 24 0,705
1,6 0,58 2,5 0,71
1,7 0,61 2,6 0,72
1.8 0,63 9.7 073

111). Uncaennble sHaveHust 0; B 3aBucuMocTH oT B jns Kamep opo-
mwenuss OK® pauu B Ttabu. VI.3. Hanuumss TtoabKo mnokasareas Oz
HOOCTaTOYHO AJIS HaxoXK/JeHUs HapaMerpoB BO3JyXa, NpoIleJIero
06paboTKy B Kamepe opouleHus. Heo6xoaumo 3HaTh ¥ BTOpOH mapa-
MeTp, B KadecTBe KOTOPOTO npejsioxeHo [17] HaxoluTb KOHEYHYIO
OTHOCHTEJbHYIO BJAXKHOCTb BO3AYXa (g B 3aBHCHMOCTH OT OTHOCH-
TeJbHON BAAXKHOCTH BO3JAYXa Ha BXOAe B KaMepy ¢ H JAaBJeHHUS BO-
Lbl nepen ¢opcynkamu. I'paduyeckas ¢opma 3aBHCHMOCTH IJA 2
s Kamepax opouwennsi OK® mnpuBeiena Ba puc. VI.6.

st xoMofHOrO H TePexXoAHOr0 NePHOJOB roja OCHOBHBIM $BJSfA-
eTcst pekuM afHabaTHOTO YBJaXKHeHHSI Bo3ayXa. D(Pp(HeKTHBHOCTE
3T0r0 peKuMa OlLlEHHBAeTCsl MO OTHOCHTEJbHOMY Iliepenaly remnepa-
TYp OOMeHHBAWIUIHXCA Ccpef:

Ea=(Lhi— )/ (hi—1y), (VL.2}

riae f; H f;— TeMIepaTypa BO3AyXa B HauajJe H KOHUe NpOHECCa; fui— TeMmepary-
pa MOKPUTO TEPMOMETpd BO3AYXd HAYAJbHOIO COCTOAHHA

B ra. Il nokasano, uto ajnabaTHoe YBJaXKHEHHE MOXHO paccma-
TpHBaThb NMPOTEKAKMWIUM NpH TIOCTOAHHOH 3HTaJNblHH, PaBHOH Hayajb-
HOMY COCTOSIHHMIO BO3jyXa Jo KaMepH opoulenus. [losromy mns Ha-
AOXKJIeHusI KOHEUHOTO COCTOfIHHS BQ3AyXa JOCTAaTOYHO pacnoJarark
3aBucuMocTelo £, or B (ra6a. VI4). Ilpu nocTpoeHHH pexuHMA
aanabarHoro yBIa)KHeHHs KOHeUHbBle NapaMerphl BO3jyxa Ha f—d-
AuarpaMMe onpeneJsioTcs TOYKOH NepeceueHus] JUHHH M30TEPMB KO-

HEYHOH TeMneparypul f,, Bblukc/IeHHOH u3 BHpaxeuus (VI.2), u 3n-
Tajabnuun I1=1,.

0 %
i i "QQO Kna 777| —v\r7 1T ™
g5 ﬁ - 1 = = 3
oL A BT

Puc. VI 6. Tpaduueckas 3apucHMOCTb KO- 87 b | L]

HeuHOH OTHOCHTENLHON BNAaXKHOCTH  BO3JyXa 85p- 1 n

B PEXKHMANX €0 OXJaXACHHUY H OoCylIeHuyg B 80 T { . 3

OK® oT HauanabHOH OTHOCHTENbHOR BiAXK- / .

HOCTH BO3RYXA @; W AaBleHHs BOAB P g me- 75 | |

pen dopcyskamu 20 25 30 35 40 45 50 55 60 65 ¢ %
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Ta6auuma VI4 3navenns nokazatens E. Anst Kamepni opomenna OK®
¢ mmpokodakeapumimu popcynkamn e 9/5

B E a B E, B E a
0,6 0,36 1,3 0,87 2 0,955
0,7 0,44 1,4 0,9 2,1 0,96
0,8 0,568 1,5 0,92 2,2 0,965
0,9 0,66 1,6 0,94 2,3 0,97
1 0,71 1,7 0,94 2.4 0,97
1,1 0,74 1,8 0,945 2,5 0,97
1,2 a,8 1,9 3,95

O6muil pacxon BoAb uepe3 GOPCYHKH B KaMepe OPOLICHHS BHIYHC-

aserca no ¢opmyle

Cw= D gg» (VL.3)

rae @ — uncio GOpCYHOK B KaMepe, ompegenisemoe no Taba. VI.2; gy — npoussogu-
TEJIbHOCTh OZMHOUYHON (OPCYHKHM, 3aBHCAllas OT jgaBieHMA Bogw (cM. Taéa. VII).

B pacuerax Takie HCHOJb3yeTCH YNPOUIEHHOE YPaBHEHHE TEIJIOBOIO

6aJjiagca B BUle

G (I1—12) = Gu Cw (g — tyy), (VL.4)

uin

Iy — Iy = By (fgy— tyy). (V1.5)
paCCMOTpHM NOCJeLOBATEABHOCTL NMPOBEAEHHSA pacyeToB peXHMOB

06paboTKH Bo3AyXa B Kamepax opolueHus Tuna OK®D.

Tpumep V1.1, Cmece HapysHOTO M PeUMPKYAAUHOHHOTO BO3AYXa C PACXOAOM

36 000 krfu (30 000 M3u) uMeer nepen Kamepol opomenns {puc VI7) I;==65 xJlx/kr
¥ @ =40%. Cmech HYXKHO OXJafHTb H OCymMTh A0 lp=42,3 KIX/KT n Qy=87Y%
OrnpeneauTs Tull KaMeph OpOWIeHHS, TPeGyeMble AaBJEHHe W PACXOL BOLH 4epes ¢op-
CYHKH, a TakKXe Ha4aJbHYIO TeMNepaTyPy XOJOMHOH BOJABI

Pewenue. Tlo Ta6a VI 2 HaxoZuM, 4T0 3ajaHHM#l PaCXoj BO3LYXa MOXET GHITD

obpa6oran B kamepe OK® xouguumomepoB KTL2-31,5 ¢ uucaom dopcymox 135 wr
o pue. V16 sapaumas KoHeuHas OTHOCHTeNbEAS BAAXKHOCTh 870 B PeKUMEe OXAZK
AeHusl U OCYLueHHs BO3AyXa OpH ero HayaibHOH OTHOCHTEbHOH BaraxHOCTH 409, Mo-
KeT GHTb oGecrneuyeHa NPH AABJEHHM BORH Neped dopcyHkamu He Goaee 90 klla (mo-
crpoenne myukTapom). Ilo Taba. VI1 waxomum, 9to npu gasaeHun 90 kIla pacxon
BOIB yepe3 ¢opcyHKy pasen 370 Kr/u

ITo dopmyne (VI3) ompemeasem obuuii pacxof, BOH yepe3 dopeyukn: Gp=

=135-370=49950 xkr/v Bbuucasem koapduument opoweuns: B=:49 950/36 000 =
=1,38 Ilo tabn VI3 HaX0AHM ZOCTHKMMOE 3HAYeHHEe TOKA3aTeNs 0,=0,53.

Vi3 Bupaxenus (VI1) onpefiensieM 5HTAbIMIO HACHINEHHOrO BO3ZAyXa npu Ha-

YaJbHOH TeMIlepaType BOAHL:

Lyt = i— (11— 13) /8, = 0,65 — (65— 42,3) /0,53 = 22,17 /I /xr.

Ha [ —d-puarpaMMe B MecTe TNepeceuedus suTanbluu 22,17 kJAx/Kkr ¢ auuunedr

IOIHOTO HACHIIIGHHS HaXOLMM 3HaueHHe TpebyeMoN TeMmepaTypH xOJOLHOH BOMLI
nepen opcyHKaMH £y =06,8°C,

W3 ypaBHeHHs TeloBOro Sanamca (VI5) naitzem KOHeUHYI0 TeMNepaTypy BOAH

I — 1, 65 —492,3
t =t ‘“:6,8 — ~ — > ° .
w2 = log T Bty + 1,38.4,19 10.7°C
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B xoqg0xHbi nepuoX
rofia Kamepa OpOUIeHHS
paboTaeT B peXuMme afHa-
6aTHOrO YBJaXKHeHHS BO3-
ayxa Tpebyembie KoOHeu-
Hble TapaMerpsl BO3AyXa
noctae aguabaTHoro  yB-
JlaXHeHUS! H3BEeCTHbl H He-
06X0AUMO YCTAHOBHTB HaB-
JeHHe BOAW fepex Qop-
CyHKaMn KaMepbl, KoTopas
nogo6pasa MO YCJOBHAM
JIETHCI'O peXXHuMa HCHOJb-
30BaHHuA.

fipumep V1.2 [Ipoussonn-
T€JbIIOCTb U THI KaMepH Te XKe,
410 ¥ B npumepe VI1 B Bo3py-
XoHarpeBartene | cTyleHH cMech
HAPYIKHOTO H  PEUHPKYASRHOH
HOrC BO34yXa HarpeBaercsa pgo
t;=13°C npu suragenuu foz=
=16,5 xJLxK/kr ¢ TemIlepaTypo#
N0 MOKDPOMY TepMOMETpY Imi=
=4°C TpelGyemoe Baarocopep-
JKAHHe  [PUTOYHOrO  BO3AYyXa
dyx=47 F/Kl"

Pewenue Ha | —d-ana- 47 Puc, VL7. BhiKODMpOBKa M3
rpaume (cv puc VI7) B mecre dax™% [ — d-pMarpaMMpl  DEXHMOB
nepeccueHUst JAUHHA BJAArocogep-  fy gﬁgaEOTKnﬂosnyx"a"‘;ﬂ';';é:‘;_‘;:g{'

- -
aunsg 4,7 r/Kr H  3HTAJMLIHH d- 1 volt YKB B Tenanifi 1 X0J0A-

16,5 xJK/kr HaXOZHM TeMIepa-
TYpy BO3A3\a [OCAE KaMephl
opolenua to x=>5°C

Tlo gopmyne (VI2) swuncasiem tpeGyeMniil NokazaTteab dPPEKTHBHOCTH pexxuMa
agHabaTHoro yeaakueHus FE,=(13—5)/(13—4)=0,89.

ITo tabn VI4 Haxopum, 4to uocmmeuue nokasateas E£,;=0,89 rpebyer ko30-
¢buunenta opowenuss B=138, u BuuyHcasieM pacxop opomaemoll BOAN Gu=
=1,38-36 000=49 680 xr/u Hponssogmenbuocrb dopcyHKH onpefensiem u3 dopmy
b (VI 3)' gp=49680/135==368 kr/u Ilo taba VI 1 naxoaum, 4T0 NpOH3BOAHTENAD
HOCTh dopcyHkd 368 kr/u obecneynBaercs NpH ZaBJeHuu Boin 90 klla

ublii MepHoAbl roja

§ 49. KoHrakTHble anmmapaTs ¢ opollaeMOH HacaiKoil M MEHHOro THIA

B renniomaccoo6MeHHOM annapare ¢ opolilaeMol HacalKoH KOHTaKT-
Has IOBEPXHOCTb NOTOKAa BO3JyXa C BOJAOH CO3L2eTcsi OPOLIEHHEM BO-
Lol (Mju paCTBOPOM) pa3BHTOH NOBEPXHOCTH MartepHasa HaCaiKH.
PasBuTie HOBEPXHOCTH KOHTAKTa MpeX/e BCEro ONpeessercs CMoYeH-
HOH Muollajblo MaTepHasa Hacaiku. [lo HasHayeHuio opolraeMbie Ha-
callkH pa3fensioTcs Ha ABa Tuna: obilero HasHaueHHs W aJHaGaTHOTO
yBaaxuedus [lo cmoco6am dopMHpoBauus Marepuasna B CJoe Bbile-
JSIOTCS TP THIA HacaloK: CBOGOJAHAs YKJalKa MarepHasa, VKIalKa
N0 3a1a8HHOH reoMerpuyeckoil dopMe, HCNOJNb30BaHHE CBSA3aHHOTO Ma-
TepHasna C NoCTossHHOH GopMol KaHaJoB.

Kaw Obl10 mokasado B 1. II, pexumbl afina6aTHOTO yBJaXKHeHUS
NpOTeKaT NPHU NOCTOAHHOH TeMIlepaType BJaXKHOH MOBEPXHOCTH, paB-
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HOfi TeMIepaType MOKPOTO TePMOMeTpa YBJaXHAeMOro Bo3ayxa. B
TAKMX peXHMax BBINOAHO HCHOJMb30BaTb B HacajKe TOHKHE THI'POCKO-
AMYHBE MaTepHaJibl, TOBEPXHOCTb KOTOPHIX GLICTPO CTAHOBUTCS BJIaK-
HO#, AaXke NPH HENOJHOM CMauHBaHHH ee opoliaouiel Bofoi. B kauecr-
Be TAKOr0 MatepHajia HCHOJIb3yeTcs, HampuMmep, TOHKAas OCHHOBAS
CTpyKKa, 3anoJHsionasi kaccery raybudoit 80 mm (cnoco6 cBoboaHoH
YKjaaakn matepuana). [lpu maso# raybuHe KkacceT CO3LAlOTCA KOM-
NAaKTHBHEe KOHCTPYKIIHH annaparoB ag#dabaTHOro yBiaxKHeHHS (CM, Ha-
npHMep, puc. V.15).

CeoGonnasi yKJaAKa mMarepuasa, Kak NpPaBHJAO, [pHMeHseTCs B
opomaeMux Hacaakax Bhcorod no 0,4 M. Ilpu Gosbuelt BecoTe Ha-
6JI0flaeTcs TpocelaHHe CMOYEHHOrO MaTepuaja B CJOe U yXy[ileHHe
3¢¢eKTUBHOCTH aauabarHOro yBaaxKHeHud u3-3a obOpas3oBaHusl fyc-
ToT. JlJis ycTpaHeHusi 3TOrO HeAOCTaTKa pa3paboTaHbl yBAAKHUTENb-
Hhle alllapaTH C OpowWaeMo# HacaakOHl M3 I'MI'POCKONHYHOLO MarepHa-
Jla, YJIOXKEHHOI'0 H CBSI3aHHOTO B NAaKeT Npu NOCTOAHHOH ¢dopMe kaHa-
JIOB, HalpHMep, H3 CKJeeHHbIX JIUCTOB ropupoBadHOr0 TOHKOrO Kapro-
Ha, TpeABapHTENbHO NPOMTAHHOTO AJA TpelOTBPAILEHHS THHEHHA
crienHaJbHEIMH pacrBopamu. BJaropapsa fnpHMeHeHHIO THIPOCKOTHUHO-
ro MaTtepHaja B OpOLI2eMBIX CAOfX YAAETCA NOJYUHTb BEICOKYIO -
texTHBHOCTL TipoueccoB aluabarHoro yBaaxueuus (E,=0,8) npu
MajiHx KoagpouuueHtax opowenuss B=0,1--0,2. Bolla Ha opolleHue
MaTepHaja Hacalky Nopaercst depe3 nepdopupoBaHHbBle JoTKH. Tpe-
Oyemoe B ceTn paBJeHue npu pabore Hacoca ONpenessieTcsl [JaBHBIM
06pa3oM BHCOTOH mnogbeMa BOAB K OpOCHTEABHBIM yCTPOMCTBAM.
BeaencTue MasibIX pacxonoB u TpeGyeMbiX 1aBjieHull BOAbI JOCTHTAETCH
3HaunHTe/bHOe COKpallleHue pacXoAa 3JEeKTPOSHEeprHH Ha TpPHBOA
3NIeKTPOABHTraTeiell HAacoCOB, HCNOJb3YyeMbIX AJAS DEUHPKYJIAUHH OpO-
imapowed BOAL, N0 cPaBHEHHIO ¢ Kamepamu opomlenusi OKO.

Kak 6b10 nOKasaHO Bbllle, B PeXHMAaX OXJaxKAEHHS H OCYIIeHUH
Bo3ayxa HeoO6XOAUMO NMOAMEPKHBATD TEMilepPATypy Ha NOBEPXHOCTH BO-
AH HHXKe TeMmnepaTypel TOUKH pocel. [ng aroro tpebylorcs BbicoKHE
K03 dHIHeHTH opomleHust B=15-+2,5, KoTopble AOCTHTAIOTCA B alna-
paTax ¢ opolraeMoi Hacapko# oOumero HasHayeHds.. B amnmaparax o6-
HIero HasHayeHHsd KpoOMe MOJHUTPONHYECKHX PCKHMOB MOXKHO OCyle-
CTBJIATh H PeXuMbl afinabaTHOrO yBjiaKHeHus BosAyxa. OpHako AJs
ROcTHXeHHsA nokasarenst £,=0,8 pacxoasl opoianoumeil Bogsl coOTBeT-
crByor Ko3¢duuuedty B=1--1,2, 4ro BHlle, yeM B anmaparax ¢
opomaeMOd Hacajako# Ans anumabarHOro yBaaxHenus. [as ocyuiect-
BJieHHS HPOULECCOB OXJaXMAeHHA W OCYUleHHS BO3AyXa NepBOHAYAJIBHO
APDHMEHAJIH annaparsl ¢ opollaeMol Hacalkoll, KoTopas co3gaBaJach
¢BoOONHON YKAaAKOH B cerTyarylo KacCeTy KepaMHUYecKHX KoJell AHa-
meTpoM 25 mM u Buicoto#t 10 MM, ITop pykosoacrsom A. A. Toronuna
[7] npoBenenm HcIHTaHu7 HACamOK H3 KepaMHUYECKHX KoJel NpH 0po-
UWIEHHH HX XOJOAHOH BOJOH M cosiiHbIM pacTBopoM. McnuTtanus noka-
32/ 3HAYHTEJbHOEe a3DOJuHaMHuiecKoe CONPOTHBJEHHEe TAKHX opollae-
MHX HacajJoK 4 HeOOXOAHMOCTb obecnedyeHus B pacagHOM ceueHHH Ma-
JuIX ckopocrtelt Bosfiyxa (0,5—1 M/c), uro npeponpeaessier 3HauUTENb-
Hhie TabapHTH annapaTos.
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Puc. VI8 Konrakrubifi annapat c MHOro-
ADYCHBIM DPACOOJNOXEeHnHeM opomaemofi  Ha-
CAAKH
1 — xKopnyc, 2 — pacnpeaesnTesbnble nepdo-
pupoBaHHble TPYyOn, 3 — opoluaeMasi Hacaj-
Ka, 4 — INpPoOMeXyTouHble BOAOCGOPHHKH, 5 —
NOALOH, 6§ — KalaeyoBHTeAH, 7 — I'nAPaBJIn-
secKue 3aTBopel, 8 — BofocGopHHE TPYOH,
9 — wiTyuep pans yAajeHust oTpabGoraHHO#
BOJADBL

" B nocsiennne rofpl Hcc/efoBaHbl KOHTAKTHBlE aNNapaThl ¢ opouuae-
MOH Hacalko#, o6pa3yeMoH H3 MJaCTMaCCOBHIX CETOK H JIHCTOB.
E. B. CredasoBbIM H3y4aJuCh OpoliaeMble HacalKH, COCTABJIseMble H3
32 KanpoHOBLIX CETOK C padmepom srueek 2)X2 MM, Haunyyiuue ycaosus
JJISl peKHMOB OJZHOBPEMEHHOTO OXJaXAeHHA M OCyIUeHHs BO3AYXa C€O3-
JAIOTCsl NPH NOJHOM HOKDLITHH IIOBEPXHOCTH MaTepHalla HaCaaKH IieH-
KOfi opollalouel BOAbBL. IDTH YCJOBHA LOCTHIalOTCS MNPH ONpeleIeH-
HBIX COOTHOLIGHHAX CKOPOCTEH BO3AyXa L0 CEUEHHIO KaHaJOB HACaAKH
M HHTEHCHUBHOCTeH opouleHus Bojo#. Tak, sanpumep, AJid HACAJLKH H3
KallpOHOBHIX CETOK KCNEepPHMEHTAJbHO YCTaHOBJEHO, YTO NpPH K03 du-
uxenre opoulenus B=1,5 B hacaiHOM ceueHHH HacCajJKH CKOPOCTh BO3-
Ayxa [oJKHa GbiTh He Gosee 1,5 m/c [17]. B ueasx passutus mJo-
mann ¢dacagHoro cedeHHs npHOGEralOT K MHOIOSIPYCHOMY pacnoJioxe-
HHIO OpollaeMol HacaJKHM MO BLICOTE KOHTAaKTHOTO amnmnapara (pHc.
VI8) s pacnpefeseHdss BOLBl HCOJB3YIOTCA NpOCTelIUHe YCTPOfi-
cTBa B ¢opMe TpyO ¢ oTBepcrusimu (nepdopaunuei). TpeGyemoe AaB-
Jedne opolawuleii Boisl He npebbiiaer 2—5 klla. [Ipu o6ecneuennn
B=1,5+2 rpebyerca MeHblle 3HeprHH Ha NOJAady OpOIIAWER BOAH
IO CPaBHEHHWIO C NpUMeHeHHeM (DOPCYHOK B KaMmepax OpPOIUECHHS.

HccaenoBanbr [17] Takke u opollaeMble HaCaiKH € TOCTOSHHO%H
dopmMoli KaHasOB. DTH HACaJKH OPEACTABJSIOT COOOH NpONHTAaHHBIE
3NOKCHIHON cMosof 6J0KH pacTaHyTod KpadT-6yMarn ujH rodpHpo-
BaHHLIC NJIACTMacCoBble NJIACTHHBL [Js Hacafok ¢ NOCTOsSIHHOH ¢op-
MOl KaHaJaoB pacnpejelieHHe opollalonieii BOAb N0 BCeH MJIOULAAH
BEepPXHETO CeYeHHUs HacagKu JOCTHraeTCcsd NpHMeHeHHeM MeXAaHHYECKHX
¢opcyHok rpyboro pacnbliia ¢ GOJIBHIMM JHaMeTpPOM BHXOLHONO OT-
Bepcrust (12—18 MM), paBHOMEpHO pacnbLIAIOUIMX KPYNHBE KamJjin
npu Manbx gasiesusx (mo 5 klla) Ha 6ase macapok ¢ nocrosigHo#
GbopMoil KaHaJ0B cO3[4al0TC KOHTAKTHbIE annaparbl ¢ MHOTOSIPYCHBIM
PacnoJ0XKeHHeM OpOUIaEMBIX HAcaAoK aHaJOTHUYHO KOHCTPYKTHBHOM
cxeme, npuBeeHHO Ha puc. VL8,

[TpoBogsiTest mccaeloBaHHst N0 HHTEHCH(HKAUHH TMPOLECCOB TEMJO-
1t Maccoo6MeHa, 4Tro TO3BosisieT Co3faBarb Gojee 3QOdeKTHBHBE H
hoMIIaKkTible annaparel. OZHUM H3 nyreil HHTeHCHQHKAUHH ABJSAETCS
HCIOJH30BaHUE BOJAOBO3AYIIHON SMYJIbCHH B KaueCTBe pa3BHTOH HOBepX-
HOCTH KOHTAKTa MeXAy BO3LyxoM H Boao#. Ilo crnocoby cospadus Bo-
AROBO3AYIIHOH 3MYJIbCHH BHIJEJSIOTCA TPH KOHCTPYKTHBHBIX PeHIeHMS.

B meHHbIX anmapartax MOJOYHOrO THIA BOLOBO3AYINHAS IMYJIbCHS
CO3[aeTcs NPH NPOXOXKAEHHH BO3AYUIHOIO [IOTOKA 4Yepe3 OTBEPCTHS B
rOPH30OHTAJIbHOHA pelleTke, Ha KOTOpPYIO CBepXy nojaercs sopa. [lio-
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Waab CeYeHHsi OTBePCTHH B pelileTke npuHuMaercad 8—10% naowann
nonepeyHoro ceuenus annapata. CKOpPoCTb ABHKEHHS BO3AYXa B OT-
BepcTHAX pelieTkKH MoxeT Obih 10—20 m/c. [lpu aTux ycaoBusAx Han
pemmeTkoil 06pasyeTcst ¢/I0 BOAOBO3AYIIHOM MeHbl BhICOTOH 10 300 MM.

B UMKJOHHO-NEHHBIX annaparax B BepTHKAJbHYIO KaMepy mojpaer-
csl NpeRBapHUTe/bHO 3aKPYUYeHHBIH B YJIUTKOOOpa3HOM KaHaJje BO3AYIL-
Helil moTok. CBepxy B KaMepy NojaaeTcs Boja, NOAXBaThiBaemasa Bpa-
WAIOHUMCH BO3AYLIHBIM MOTOKOM, M CO3/4deTcs MeHHbIH CJ0H BBICOTOH
10 600 MM,

B ynpapHO-neHHpIX annmapatax B NOAAOHE COAEpPKHTCA BOAa, IOA
yrJoM K NOBEPXHOCTH KOTODOH €O CKOpOCThio 15—20 M/c NnoABOAHT-
¢s Bo3AyuwHblid noToK. IIpu 2TOM NpOHCXOAHT NpeobpasoBaHHe KUHETH-
YeCKOH 3HEePTHH BO3AYLIHOIO IOTOKA B JaBJjleHHe, NMOJA BO3AeHCTBHEM
KOTOPOTO YacTb BOJAB MOAHHMaercss H o6pasyeT B BePTHKaJbHOH dac-
TH annapara neHHelid cJ0i BelcoTol go 300 MM.

Cosnanue BoAOBO3AYWHOH 3MyJbcHH (meHHoro caos) tpebyeT 3ar-
paT 3HEePruH BO3AYIIHOTO NOTOKA, NOITOMY a3pOAUHAMHYECKOe COINpOo-
TUBJEHUe TakKux anmapatoB jgocturaer 1—1,2 klla, yTo 3HAYUTeNALHO
6odblie, ueM B Kamepax opouweHHs OK® u anmaparax ¢ opouaeMoif
Hacaako#H. ITo TpebyeT NOBHILIEHHBIX pAacXoA0B 3HEPTHH Ha NepeMe-
IIeHHe BO3/AyXa 4Yepe3 HCHHBbIE aflnaparhl H ABJdeTcs GoJbIAM HEAOC-
tarkoM. /s ynep:kaHHus B3BelleHHBIX B BO3JyXe Kamejb BOABl B Bhi-
XOJHOM CeUeHHH MeHHBIX annapaToB YCTaHABJAMBAIOT KamJey.IOBHTE/H.
OO0biyHBle KOHCTPYKLUHH KalJeyJoBHTeNel HCIOJAb3YIOT NPH CKOPOCTAX
IBUKEHHS BO3AYXa B HX cedeHHH He Gojee 3 M/c.

I¢ppexTHBHOe NPOTEKaHHe MNPOLECCOB TemJo- U MaccoobMeHa B
NeHHOM cJioe HeGOJIbIIOH BBICOTHL NO3BOJSET KOHCTPYHPOBaTh annapa-
Thl MEHHOTO THMA MeHbUIHX rabapHTOB N0 CPaBHEHHIO ¢ APYTHUMH KOH-
TaKTHBIMH alnapaTaMy aHaJOTHYHOH NPOH3BOAHMTE/IbHOCTH MO BO3AY-
Xy. DTo onpepessieT NpeHUMyuecTBeHHYI0 00jacTh HX NPHMEHEHHS B
clyyasx, KOTAa HMeIOTCH 3HauyHTejbHble OTpaHHYEHHS K pasMmepam
TpebyeMbIX Miowaneil 1 o6beMa AJiA pa3MelleHusl annapaToB (Hanpu-
Mep, Ha Kopab.six). B coznanue nmeHHBIX annapatos GOJbINOH BKJAan
sHecen E. B. CtedanosnM u C. A. BoraThix.

Meronuka pacuera mpoLECCOB TemIo- H MaccoofMeHa B opoluae-
MBIX HaCajKax H MEeHHBIX CJ0fX 06a3upyercs Ha oOLIMX 3aKOHOMEPHO-
cTAX, najaoxkenuelx B rJ. 111, Jas moabopa cTaHAapTHBIX KOHCTPYKIHH
annaparos M BulOOpa PeXMUMOB HX PaboOThl HCNOJB3YIOTCH Pe3YJbTaThl
MPOHU3BOACTBEHHBIX HCNBITZHHH, HA OCHOBe KOTOPBIX NMOJYy4eHbl KOHKpeT-
Hble 3aBUCAMOCTH A1 OTHOCHTEJBHBIX NMepenajos SHTAJbIH{ H TeMIe-
patyp. Kpome 3Toro, Kk macnopTy ammapaToB MOTYT NPHKJAaAblBATHCS
pacyeTHble HOMOTPAMMBbl, CBSI3bIBAIOLIHE NOKA3ATEJH TENAOTeXHHUYeC-
KOl 3(PeKTHBHOCTH C PeKHMaMH HCIOJAb30BAHHS annapartos.

B 3akaioueHne Heo6XOAMMO OTMETHUTb HEAOCTATKH, CBOHCTBeHHEBlE
MeToay 00palOTKH BO3JAyXa NpH HENOCPEJCTBEHHOM KOHTAKTe C BO-
nofi. O6GIMMH HEAOCTATKAMH aNlapaToB KOHTAKTHOTO THNA SIBJASIOT-
Csl YCJIOXKHEHHOCTb CXeM HMX CHaOMXKeHHS XOJI0ZHOH BOLON, HaJHYHe H0-
MOJIHATebHBIX 6aKOB Ajad cbopa BOAB nocje NoAAOHOB (moapobuei
cm. 1. IX), a Takke BO3MOXKHAs 3arpsA3SHEHHOCTb BOAB B MOAMOHAX
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MBLIBI0 H MHKPOOPraHH3MaMH, MONaLalOIMMH B Hee M3 Bo3ayxa. Ha-
KOIlJIeHHE B NMOJA0HAX KOHTAKTHBIX alllapaToB IPsA3H U OTJIOKEHHH MO-
KeT NPHUBECTH K yXYALIEHHIO CAHHTApHO-THIHEHHYEeCKHX KauecTB 00-
pabaTeiBaeMoro Bo3ayxa. JlJifl HCKJIIOUeHHS 3TOTO HeOOXOMHMO 1OC-
TOSAHHO CJeAHTb 33 YHCTOTOH NOAAOHOB U NEePUOAHYCCKH NPOMBIBATL HX
(Hanpumep, exeHenedpHO). BrinojiHenue 3Tux TpeGOBaHUH CBA3aHO
C NOBBILEHHLIMH 3aTPaTaMH PYYHOTO Tpyna H c6pocoM GOJbLIUX KOJH-
YeCTB BOAONPOBOAHON BOABI B KaHAJIU3aHHUIO. DTH HeLOCTAaTKH yCTpa-
HSAIOTCA B 3aKPBITBIX CXeMaX LHPKYJALHH BOABl C HCIOJb30BAHHEM B
YKB noBepXHOCTHBIX TenJo0OMEHHHKOB BMECTO KOHTAaKTHBIX anmapa-
T0B. OHAKO 3TO BeJeT K MOBHLIEHUIO PacXOaa MeTajljla Ha COOpYyXKeHHe
CKB. IloBhileHre rHrHeHHYeCKHX KaY€CTB BO3AyXa B Ipoueccax ero
yBJaXHeHUs AOCTUraeTCHd HCIO/b30BaHUEM annapaToB ¢ NMPAKTHYECKH
NOJIHBIM HCIapPeHHEM BOAbl, @ TaKXKe NPUMeHEeHHeM N1apOBHIX YBJaXKHHU-
Tesed.

§ 50. ¥YcTpoiicTBO MOBEPXHOCTHBIX TENNO0OMEHHHKOB U METOMbI
X pacuera

O61 KM KOHCTPYKTHBHBIM NPH3HAKOM MOBEPXHOCTHBIX TemjooOMeH-
HHKOB fIBJAETCA HaJHUue HENPOHHI2eMO¥ JJIS raza u KHUIKOCTH pas-
AeUTeNIbHOA CTeHKH MeXAY KOHIMLUHOHUDYEMEIM BO3AYXOM H TelJo-
Hian xosopoHocuteeM. CjefloBaTe/bHO, IO PEeXUMY TensaomaccoobMme-
Ha oHH pabotawoT no cxeme TII-momean (cM. ra. IIT).

Js ocyuiecTBIeHHs] PeXKHMOB HarpeBaHHs, OXJAXKAEHHS H Ocylle-
HHUSl BO3AYXa B HeHTpadbHEX YKB Hcnosab3yores TenjgooOMeHHHKH, 1O
TpyOKam KOTOPHIX MpoxoauT Boaa. C Iefpl0 HHTeHCH(HKAUHH TeMNJo-
oOMeHa C HapyXHOH CTOpDOHBI, Tae MNPOXOAHUT BO3AyX, TpYOKH opeb-
psilores. HauGoasliee pacnpocTpateHue MOJYYHJIH METOAB OpebpeHus
IIyTeM HacajaKu Ha TPYOKd NJaCTUH M HAKaTKOH pebep u3 MaTepuada
TpyOku. BeicoTa pebep zaBucuT OT nuaMmeTpa TpyGOK ¥ HasHAYEHHUS
Ten006MeHHHKOB. OTHOIIEHHe NJIOIAAH TOBEPXHOCTH OpeGpeHHbIX TPY-
00K K NJIOIaAH MOBEPXHOCTH 1aakoi Tpy6KH (KoaddumueHT opebpe-
HUSI) B COBDEMEHHBIX KOHCTPYKUHAX TeNJI00OGMEHHUKOB gocTUraeT 20—

B koHCTpyKuHAX ueHTpadbHHX YKB B NoBepXHOCTHBIX Tensioo6-
MeHHHKAX HCNOJb3yI0Tcd OuMeTas/uyeckve HakaTHwle TpyGku. [lpu
UX H3TOTOBJIEHHH Ha CTajbHYI0 TpYOKY HacaKHBAIOT TOJCTOCTEHHYIO
aJIIOMHHHEBYIO TpyOy M Ha CTaHKe BblAaBJHUBAIOT pebpa U3 HapyKHOH
CTeHKH aJIOMHHHEBOH TpyOKH.

B xonauumnonepax KTLI2 ucnosssytorest ynuduuupoBanubie mo Bee-
My psny Oa3oBble Tena006MEeHHHKH, KOHCTPYKTUBHAsi cXeMa KOTODPHIX
noxkasana Ha puc. V1.9, a TexHuUecKHe nokasare.1d NpuBeaeHH B TabJl.
VI.5. Tenjootaamomas noBepxHOCTb, 06pd3yeMas opeSpeHHbIMH TPYO-
KaMHi OJAHHAKOBOH A/suHBl 1655 MM, COCTOHT U3 Tpex 6a30BbIX TeM1006-
MelilHKOB. OJHOMETPOBOro, uMewowero 23 Tpy6ku no BHICOTE; NMOJAYTO-
paMeTpoBOro — 35 TpyGoK mo BBICOTE; ABYXMeTposoro — 47 TpyGok
no BuicoTe. KOHUBI TPy6oK BBapeHH B TPYOHbe pelieTKH, K KOTOPbIM
IIPUBAPUBAIOTCA KPBILUKH U NeperopofkH, ofecneynBaiolde MHOrOXo-

— 203 —

Onexrponnag Subnuorexa http:/tgv khstu.ry/



J
1 ,1111://:/111:\,/ Ly >
//fTIIIITIT,/IIIIZT,/'/IIII

1~ 7777

3
o 00
°) Q0

s

i il

1000

11 I I T I I T T
-+ A+
- /\# b~
gt e @) Q0
+/.’/r’y—n—rﬁﬂ%ﬁ.’.’.’.’/.’,’-’///.’/,’/4/,’,'_\_‘ @) 00
b | 80

Pnc. V1.9, Oanomerpobifi 6a308bifi TennooGMeHHHK Aasi KOHAHIUMOHepoB KTILZ

§— nanun Ans  AOPHCOEAHHEHHHA TPYGONPOBOAOB, 2 — TPYOHBle DelleTKH C [epPeropoikaMi,
3 — opeGpeHHble TPYOHI

-
3

Ta6auna VI5 KoHcTpYKTHEBHble NoKa3aTenn Ga3OBbIX Tenn000MEHHUKOR
konanuuoHepop KTI2

IMaomans, M2 [HApPaBAHYECKOE CONPOTUBAE-
Hue xlIla 1npu CKOpPOCTH BO-
Yucao Abl @, M/C
TensiooGMeRRAR pPsAOB Hapy:Holl mo-{ ceueHuss aaf ’
BEPXHOCTH npoxoaa BOAK
0.2 , 07
OnpnoMerpoBH 1 27,3 0,00146 1 ’ 9
2 54,3 0,00293 1.4 19 .
Ilony Topamerpo- t 41,8 (1,00146 1,1 ’ 11
BHIA 2 82,8 0,00293 1,5 20
IisyxmerpoBHi 1 55,8 0,00146 1,3 ’ 13
2 111,4 0,00293 1,7 22

EOBOe (MOCJEeROBATeNbHOE) NPOXOXKAEHHe Boabl Mo TpybkaM. B oano-
METPOBOM TeNmIooGMeHHHKE HMeeTcs YeThlpe XojAa AJA BOAH, B IOJY-
TOPaMeTpPOBOM — LIECTh XOAO0B; B IBYXMeTPOBOM — BOCEMb.

Tlo xoay Bosayxa B 6a30Bbix TenaoOOMeHHHKAX MO¥eT GbTb ORMH
HWIH ABa psifa, AJs KOTOPbIX COXpaHfAeTcs OMHHAKOBbIH pa3Mep MO IJIy-
6une 180 Mm. M3 6azoBbix TengooOMeHHHKOB cOOHpaIOr MOBEPXHOCT-
Hble BO3IYXOHArpeBaTe M H BO3AYXOOXTALHTENH HA COOTBETCTBYIOILYIO
HOMHHAJILHYIO [POH3BOJAHTENbHOCT, KOHauuuonepos KT1L2. B rta6a.
V1.6 npencrabieHbl KOHCTPYKTHBHble NOKAa3aTe/JH BO3dyXOHArpepare-
Jledi, peryJHpyeMblXx no Boae Bce dacagnoe cedenue TemiooOMeHHH-
KOB 3anoJiHeHO opeOpeHHBIMH TpyOkamu, a Tpebyemast HOMHHa/bHAS
NPOH3BOAHTENLHOCTh AOCTHIAaeTCA COOTBETCTBYIOLLelt ¢60pKoil 6a30BHIX
TeNnN006MeHHHKOB.

[Ipu Hcnosb3oBanun 06BOAHOrO BO3AYIIHOIO KaHasa NpPHMEHAIOTCS
BO3yXOHArpeBaTeu, y KOTOPHX TOJbKO YacTb (pacagHoro cedeHus
3anojiHena opeOpeHHbIMH TPyGkamu, a B BepXHEH 4acTH pacrnoJoxew
MHOTOCTBOpYaTHIl BO3aylWHbA Kaanah. [1puBoa crBopok Bosaynoro
KJjanana OCyllecTB/siercs OT MHeBMATHUCCKHX HJIH 3JI€KTPHYeCKIX HC-
HOJIHUTEIbHEIX MeXaHU3MOB,
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Ta6auna VI6 KoHCTPpyKTHBHble NOKa3aTelH Bo3ayXoHarpeBartenaell c
peryaupoBaHHeM No Boje A koHLHuHoHepoB KTIL2

IMaomwanp, M2 Pasmepn, MM
YHcao 6a3oBbiX -
TelJa006MeHHHKOB
Yueao XKuBoro ce-| Macca,
KonanuHoHep pamon | HAPYXRHOR |'qepyg naa | xr
oaHo- |monyro-| ABYX- nmoBepx- npoxopaa A H
MeTpo- | pameT- |MeTpo- HOCTH BO3AYXa
BBIX | POBHIX | BBIX

1 55,8 288

- — — _— 1,44 {——| 1703 | 2083
KTL2-31,5 ! 2 111,4 ' 463
1 69,6 351

2-4 - || 1,83 [—— 1703 | 2583
KTL2-40 ! l 2 137,3 569
1 113 575

. — | — | 2 |——]—=—] 2,88 |——| 3453 | 2083
KTLL2-63 2 294,29 8 921
1 141,4 700

- - |—_— 66 ———| 3453 | 2583
KTLL2-80 2 2 2 276,7 3 1136
1 226,4 1126

-1 — — 4 —|———"——| 5,76 |———{ 3453 | 4649
KTL2-125 2 448,7 1823
1 282,9 1381

-1 — 2 | 7,24 ———| 3453 | 5643

KTL-160 ! 2 | 558,6 2266 ]

[Ipn npuMeHeHHn Ten1006MEeHHUHKOB HeOOXOAHMO BuIOpaTh pamio-
HaJbHYIO cXeMy 00Bs3kH HX TpyOGompoBomamu. O6Bsi3ka TpyGOmpoRO-
0B MOXeT obecHeyuBaTh NOCAEA0BATENbHOE, MapaddebHOC H II0OCHe-
A0BaTeJNbHO-Nap a/4aeJbHOe NPOXOXAEHHE BOABI MO TENJ00OMeHHHKaM.
Bri6op cxembl 06Bs3KH TPyGONpPOBOAaMH TeNJI00OMEHHHKOB ONpPeaess-
eT KHBOe cedeHue TpyO AJs npoXoaa BOABL M ee CKOPOCTb. B pessx
AocTrKelns OOJbIIHX 3HayeHHH KOo3(QPUIHEHTOB TEMI0OTAAYH NPH
YMEpPEeHHBIX THAPABANYCCKAX COTPOTHBJICNUAX HEOOXOAUMO NPHHHMATDL
CKOPOCTb TeYeHHS BOAB MO TpybaM TenJo0OMeHHHUKOB M yCJAOBHH
Havana pa3BUTOrO TypOyJeHTHOro pexuma Tewenns [17, 25]. Has Bos-
AyXOHarpeBaTeJelt ¢ KOHCTPYKTHBHBIMU [10KA3aTeAAMHU, NPHUBeACHHBIMH
B Ta6s1. VL5, npu temneparype ropsiueir Boasl 70—90°C stoMy pexumy
OTBEYAIOT CKOPOCTH ABMXKeHus Boabl B TpyOkax 0,15—0,3 m/c. daab-
Hejilllee MOBBIIICHHE CKOPOCTH TCUCHHS BOAB! He MPUBOAHUT K CYLIECTREH-
HOMY yBeJHUYCHHIO KO3(h(HIHeHTa Temjonepenayn, HO 3HAYUTEIBHO
BO3pacTaloT ruapasaunueckue notepu. [Ipu ckopocTax reueHus ropsiueis
Boabl Huxke 0,15 M/c B 06jacTu nmepexomHOro pexkuMa TedeHHs OTMe-
4aeTcsl 3aMeTHoe CHHKeHue KO3(p(uuHeHTOB rtemionepenadd. B ren-
JOTEXHHYECKHX DPacyeTax HCIONb3YIOTCSH ONBITHHE 34BHCHMOCTH A%
onmpeaeseHHsT KO3 puineHToB Tenjaonepesaqu, Br/ (m2-°C):

L7151 ONHOPSAHBIX TeNJ00OMEHHHKOB

K =16,86 (v p)"* u®!3; (V1 6)
JUIST ABYXPSIAHBIX Tenao0OMeHHHKOB
K = 15,6 (v p)2*9 013 (V1.7)
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MaccoBasi CKOpPOCTb ABUKEHHS Bo3AyXxa vp, Kr/(M2-c), onpefessier-

cd o popmMmyJie
bopuy v p=G/(3600s), (V1.8)

rae G — pacxoj BO31yXa dyepes ceueHHe TeNlJOOOMEHHMKOB, KI/4; [s — IJollafb ce-
yeHHs IJf HpoXofa BO3AyXa, M2
CKopoCTh TeueHHSI BOAB W, M/c, BBIUHCJSETCS 10 32BHCHMOCTH
W = Ggp/ (3600- 1000 fy), (VI1.9)

rae Gy — pacxoa BOAb Yepe3 TENNOOOMeHHHKH, Kr/d, f, — IJOIMA[Ab CEYEHHR AJd
npoxoxa BOABL, M2
Pasmepnl miaouwiagu ceueHuil Ajs NpOXOAa BOABI 4Yepe3 OAHH XOA
ten1oo6Menyukos Konauuuonepos KTII2 npusepenn B Taba. VIG.
PasMep njowand CYMMapHOro CeueHHs A/ NMPOXOAa BOABI B CEeKUHH,
coBpaHHoii U3 HECKOIbKHUX TenJ006MeHHHKOB, onpefe/isieTcsa cxeMokt 06-
BA3KH Tpy6onpoBopamu. HMcenoab3oBanne popmya (VI6) u (VI7) or-
paHHUHBaeTc AManasoHoM 3HaueHuit ckopocreir Boanl 0,15—0,3 m/c.
HarpeBanne B0o31yxa B BO3AyXOHarpeBaTele OlleHHBaeTCs TeMie-
paTypHBEIM MOKa3are.1eM
0= (La— 1)/ (ty — ). (VL. 10)

ITockosbKy HarpeBaHde BO3AyXa NMPOUCXOAUT NPH NOCTOAHHOM BJa-
rocoaepKaHuy, CIpaBefJHBO Cleflyloliee YPaBHEHHE TeNjoBoro Oa-

JdaHca:
Gy (t—t1) = G Coy (Lgyy — Typo) - (VI.11)
Kak 6b10 paccMoTpeno B ri. IlI, mokasaTejgbp OTHOCHTENBHOrO Ie-
penaga teMmepaTyp MoXeT ObTb Bouucied ajas TII-Mogean no ana-
JIMTHYECKOH 3aBHCHMOCTH HJH HalilleH Nno rpaduky, NOCTpOeHHOMY AJis
onpepesieHHOH CXeMbl B3aHMHOIO JBHXeHHsi  Bo3ayXxa H  Bojel. Ha
puc. VI.10 npencrabied rpaduk ajs HaxoxJaeHus nokasatens 6; npu
NPOTHBOTOYHOH CXeMe ABHKeHHS BO3AYXa H BOAB! B 3aBHCHMOCTH OT
TenJ0eMKOCTel MOTOKOB U MOAH(HUHPOBAHHOIO KpHTepHs Fo's, BoIUHC-
JIEHHOTO 110 (hopMy.ie
Fo, =K F/(cs G), (V1.12)

rpe K — onblTHOe 3uayeHre KoddduiueHTa Tenjonepeaayd KOHKPETHOH KOHCTPYKUHH
Bo3nyxonarpesarteas, Br/(M%-°C); F — naowagp HapyXHo#l NOBEPXHOCTH BO3JAyXoHa-
rpeBaTteas, M?;, G — MaccoBbIfl pacXox BO3jyxa yepe3 BO3AYXOHArpeBaTeJb, Kr/C; Cs==
=1,012 — ynesnbHas Ten10eMKocTb Bo3ayxa, Jx/(kr-°C).

Kak npasuJjo, nocie ananusa Ha | — d-guarpamme pexumMoB pabo-
Tl CKB usBecTHbIMH AJs1 pacyera BO3ayXOHarpeBaTeseH SBJAIOTCA
pacxon po3ayXa, a TakxKe HadajibHble H KOHeUHble napaMerpol Harpe-
BaeMoro Bosayxa. ['opsiuast pona OT  WeHTPa/JbHOTO HCTOUHHKA H ee
HadaJbHas TeMIepaTtypa OnpenejaiTCd COOTBETCTBYIOUIHM TeMIlepa-
TYPHBIM I'DadHKOM pery/jHpoBaHusi paboThl CeTH TeMJIOCHAGKEHHS B
X0JI0AHOe BpeMs roja. B Temsoe BpeMms roAa 30HaJjbHbEe BO3AYXO-
HarpeBaTe/H MHTATCA Tropsuedl BomOH, nogaBaeMoll 1O rpaduky ro-
psadero BoaocHalXKeHusA ¢ HavaabHON  TeMmnepaTypoll He Beie 70°C.
MeTto10Ky pacuera BO31yXOHarpeBaTe/ell pacCMOTPUM HAa KOHKPETHBIX
npumepax. .
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Pac, VI.10, I'padHveckaa 3aBHCHMOCT) 91 OT KpHTeDHsa FoB B APOTHBOTOYHOM TeNACOOMeHHHKe

NMpumep VI1.3. B xononubifl nepuon roga cmech HAapyMHOro H pPenupKyJASLIOHHO-
ro Bosayxa c paexonoM 36 000 Kr/u, Temnepatypolt fc y=—3°C u BJNaroconepxannem
de=14 r/kr narpesaerca_B BO3pyXoHarpesatese | CTyMeHH o SHTAJbIHH pexXuMa
anuabaTHOro yeaaxHenus Jorwe=20,3 k[Ik/kr, B BOagyxoHarpeBpTeab OT TeIioceTH
IOCTyHAeT ropavas sopa ¢ teMnepatypoit 115°C. Tpebyercs onpemequTh KOHCTPYKIMIO
BO31YXOHArPEBATENst H PEXHMM €r0 PabOTH.

Pewenue, Tloctpoernem Ha I — d-guarpaMme B MecTe mepecedenus AHHHA lox 1
de HAXOLMM TpeGyeMylo TeMiepaTypy BO3LYXa HOCAe BO3AyXoHarpeBateds | CTyHeHH
t/~=18°C (puc. VI7). OnpenensieM Tpe6yeMoe KOJNHYECTBO Tenia Ha HarpesaHue
BO3JyXa:

— 207 —

Onexrponnag Subnuorexa http:/tgv khstu.ry/



Q) = 36000-1 (18 4 3) = 756 000 k[ /4.

Temnepatypa o6paTHOi BOAH IIOCJe BO3AYXOHATPeBaTedsi 10 YCAOBHAM PabOoTH
TenJoceTH He MoxXeT OHTb Bhme 70°C. Hcxoast w3 monyctumoro nepenapga teMiepa-
TYp 1o ropsueil Boge HAXOLHM ee DACXOox:

Q 756 000
Gy =

Cw (g — twe) 4,19 (115—70)

BruncasieM cpepHHit apudMeTHYECKHI TeMIlepAaTYpPHHH Hamop B BO3AYXOHArpe-
BaTEJE!

= 4032 kr/u.

At = (1154 T70)/2 — (— 3 4 18) /2 = 85°.

YuuTbiBas Madayi CTelleHb HarpeBaHHA BO3AyXa H GoJbluof TeMIlepaTypHHA Ha-
nop, NEepBOHAYANbHO OHEHHBAEM BO3MOXHOCTb HPHMEHEHHA JJf KOHJZHLHOHepa
KTLI2-31,5 sanMmenbiiero BO3gyXOHarpesaTeast ¢ peryjauposadueM 1no soge. [lo
1261 VI.6 HaxomuM, 4TO OmHOPARHHI BO3AYXOHArpeBaTeJb HUMeeT HJOLIAAb HAPYXK-
HOH MoBepxHOCTH 55,8 M2, nuomagb XHBOrO ceyeHus A/ Npoxopa Bospyxa 1,44 M2 u
COCTOHT M3 OfHOro AByXMeTposoro Gaszosoro rtemnoo6Mennuka. ITo ra6a. VI5 mio-
mAaxb CedeHHs s NTPOXoja BogB B ORHOPSAAHOM 6a30BOM Tenn0OOMEHHHKe COCTaB-
aset 0,00146 M2,

Ilo ¢dopMyne (VI 8) BelyucasieM MAacCCOBYI CKOPOCTb IBHKEHHS BO3AYXA B JKH-
BOM ceyeHMH BO3LYXOHArpeBaTens:

v p = 36000/(3600-1,44) = 6,94 kr/(m%.c).
[To popmyne (VI9) HaxomuM CKOPOCTb TeyeHHs BOAH B TPyOHKax

w == 4032/(3600- 1000-0,00146) = 0,76 M/c.

[TonyyenHoe 3HaUYeHHE CKOPOCTH BOAH GOJblile BEPXHEro rNpegenia PeKOMEHAYeMO-
ro ontuMasbioro 3uavenus 0,3 m/c gas pexxuMos Harpesanus, M3 tabn VI.7 sugio,
YTO yBEJHYEHHE CKODOCTH TeueHHst ropsiueil Bomnl Gosee 0,3 M/c He HPUBOAHT K YBe-
JuueHH0 Kodpdumuenta tennonepenaun. [Ipy MaccoBoil CKOpOCTH ABHIKEHH1 BO3LYXa
vp=6,94 kr/(M2.C) u BepxHeM 3HAYeHWH CKOPOCTH BOgsl w=0,3 M/C pas peXKHMOB
Harpesasys no ta6a. VI7 HaxopMMm 3HauedHe KOad¢HINeHTa TeNsolnepenayd B ORXHO
psgHoM Tenaoo6Mmennuke K=371 Br/(m2.°C).

OnpegeasieM TpeGyeMyi0 IIOMAAb HOBEPXHOCTH BO3AYXOHArpeBaTeds:

F=(0,278Q,)/(A ¢ K) = 0,278-756 000/ (85-37,1) = 66,6 2,

uTo 60.1blle pacnosaraeMoll IJomagd NOBePXHOCTH 55,8 M2 B OpHOpAZHOM TEnnoo6-
MeHHHKe

IlpunuMaeM pByXpsagHblfl TeNJOOOMEHHHK CO CJAEAVIOMHMMH KOHCTPYKTHBHBIMH IO-
Kazarelamu (Ta6a. VI.6)' HapyxHas nmoBepxHocTs 111,4 M2 nuowagb XKHBOrO CeUeHHs
Mg npoxopa Bo3ayxa 1,44 M2, muomapb KUBOIO CeYeHHs pas HPOXORA BOJABI 110
Ta6an VI 5 pasna 0,002903 m? CxopocTsb Teyenus Bogn w=4032/(3600-1000-0,00293) =
=0,382 M/c, uTo 67M3KO K ONTHMaJabHOMy 3Hauenuwo 03 M/c. MaccoBas CKOpocTh
JABHKeHUs BO3JyXa Taxas ke, KaK M B ogHopApHoM Temjaoob6mennuke, ITo tabn VI7
npu vp=0694 kr/(M?-c) u w=0,3 M/c pi1A RBYXPsAAHOIO BO3LYXOHArpeBaTeas HAxo
auM: K=34,3 Br/(M?-°C) Beoiuncasem TpebyeMylo IJOLIAfb NOBEPXHOCTH BO3LYXO
garpesatens F=0,278-756 000/(85-34,3) =72,78 m?, 4TO MeHblue pPacHoONAraeMoil
nnomagy nosepxsocty 1114 M2,

BrryycaseM pacnosiaraeMblil 3anac:

111,4 —72,08

100 =54,59%.
72.08 00 =154,5%
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3anac B naomagy HoBepxHocTH Bednk OGHYHO mONYCKaercs 3anac mo 15%, cae-
IOBATeNbHO, HeOOXORHMO ero yMenblHTb CHHXKeHMe 3amaca B fJOMIAJH TOBEPXHOCTH
BO3AYXOHArPeBaTeNs MOXKET GHTb JOCTHTHYTO CJAELYIOUHMH CHocofaMH yBeAHICHHEM
CTelleHH HarpeBaHWst BO3AyXa B BO3AyXOHAarpeparefe, CHHXKEHHEM HayajbHOH TeMuepa
TYpH ropsiyeil BOpH, YMeHbIleHHeM pacxoja ropsyed BOXbI 4epe3  TelJoOGMEHHHK

[puuKEMaeM ycaoBHME, YTO A5 HAIero ciayyas MOCTpoenueM Ha [ — d puarpamMme
(cm puc VI7) yxe ycTaHoBJeH BepXHHH mpejien HarpeBaHHs BO3AYXd B BO3AYXOHA

rpesatene | crynesn gpo Jo=20,3 Idx/kr (t;=18°C) H JajbHeilllee yBeJHyeHdHe Ha

rpeBanhs Hemedecoo6pasno CuuiKenHe HAYaJbHOH TeMHepaTypH rOpsyeHd BOXbl HEBO3-
MOXHO, TAK KaK BOfa MOCTYNA€T H3 TEMJIOCETH C LUEHTPaJbHHIM Pery/JHDOBaHHEM €€

TeMIepaTypHl
OlenHM BO3MOXKHOCTb CHHXKEHH$t Dacxoga ropauefi BOAbi AO HHIXKHed rpaHHIbY

OfITHMAa/bHbIX 3HAYEHHH CKOPOCTH RBHXeHHsA BoaH 0 15 m/c [lo taba VI7 saxonmum,
yto mpi w=0,15 m/c ¥ vp=6,94 kr/(M? ¢) KosbduuHeHT Temnonepefaunr K=

=31,2 Br/(m2-°C)
ITo dopmyne (VI 12) BryncAsieM ROCTHraeMmlii N0KasaTesb

Fo, = 31,2 111,4/(10 1012) = 0,343.

ITo ¢opmyae (VI 10) onpeaeasiem TeMflepaTypHbiH Noka3aTesb
0; = (18 4-3)/(115 4-3) = 0,177.

IMoctpoennem na puc VI 10 B mecre nepeceuennst koopauuar 0:=0,177 u Fo, =
=0,343 naxoaum Tpebyemoe 3nayenne Hokasartenss W=2,6 W3 npeoBpasoBanHore
BHpaXeuusa A nokaszateas W BHynCAfeM TpeGyeMHH pacxom ropsyed BOALI

Gow= G ca/(W cp) = 36000 1/(2,6 4,19) = 3304 kr/u

CxopocTb BOAH B TPyGKax COCTaBHT
w = 3304/(3600 1000 0,00293) = 0,3 m/c,

9T0 COOTBETCTBYET onTHMaJibHOH 06naCTH # 6JH3KO K MPpHHATOMY 3HAYEHHIO, AaJjab-

HeHIHX yTOYHEeHHH He NPOBOAHM
U3 npeobpasoBannoro ypaBxenns rtemaoBoro Gasanca (VI 11) naxoguMm Komey-

HYIO TeMmepaTypy ropsaiyed BOXHI
tgy = 115 — 756000/ (3304 4,19) = 60 °C.

HOJIY‘{EHHO& 3HaueHHe KOHEYHOH TEMHIEPATYPH BOAbI BHNOJHE AONYCTUMO H Bhlllle
25°C, ABJAIOMMXCH HHXKHHM IpejesoM HO YCAOBHSM HPEAOXPAHEHHA OT 3aMep3aHUs
BOAH B TpyOGKax TennooGmeHHHKoB | moporpeBa AspopHHaMHueckoe COHNDOTHBJEHHE
JABYXDSAIHOro BO3IyXoHarpeBateas npu vp=0694 xr/(M? c) HaXOZHM HO CHPABOYHHKY
[19] APx—84 IIa

Has ocymecTBieHus B ueHTpadbHBXx YKB pexumoB oXxmnaxaeHus
IpH MOCTOSAHHOM BJaroCOAepXKaHHH, a Tak¥kKe oXJaxkIAeHHd c¢ ocylle-
HHEM BO3AYyXa HCNOJb3YIOTCA MOBEPXHOCTHHE  TenjoOOMEHHHKH, N0
TpyOKaM KOTOPBIX NPOXOAHUT X0J0XHASA BoAa KOHCTPYKUHS BO3LYXOOX-
JajuTe/ el aHaJOrHYHa PacCMOTPEHHBbIM Bblllle BO3AYXOHArpeBaTeasIM
B xonauuronepax tuna KTLI2 B xauecTBe BO3AyXoOXJaXHTeJeH NMpH-
MeHs1oTcs 6J0KH TenjoMmaccoo6MeHa BTM2, KOHCTPYKTHBHas cXeMma
KOTOpHIX MOKazaHa Ha puc. VI 11, a ocHOBHBHle TeXHHYECKHe XapakTe-
pucTuku npuBegeHbl B Tabn. VI8 IloBepxHocTHHE Bo3xyXooXsaaauTe-
AH B TunoBoil cxeMe BTM cocTofiT U3 OHOrO  ABYXPSANHOrO TemMJo-
oOMennuka (cM Taba. VI5). Pasmepn Bo3gyXooXJajuTeseil aHalo-
THYHBl pasMepaM JABYXPAXHBIX BO3AyXOHarpeBaTeseil ¢ peryaHpoBa-
HHeM 1o Boxe (cM Taba VI.6). Ias yMeHblleHHS YHCAa NOBEPXHOCT-
HBEIX TenJooGMeHHHKOB B coctaBe YKB pexoMmenxayeTcs nepBoifi no
X0y BO3AyXa IBYXPAAHBIH BO3AYXOOXJAHMTEJb HCIOJb30BATH B XO-
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Puc. VI 11. KOHCTpyKTHBHas cXema GJoKa Temiaomaccooomena BTM-2 pas kompunsoHepos KTIL2

1 — IBYXDAAHBIH BO3LYXOOXAaJIHKTeJb H3 Ga30BHIX TelIOOGMEeHHHKOB, 2 — ODOCHTEJNbHasl KaMepa,
3 — 6ak ¢ BOHOH, 4 — Hacoc C 3JEKTPOABHTaTeleM, 5 — Tpy6GolpoBoabl CHCTEMbl OpOLICHHH,
6 — MIACTHHYATHIH KallJleyJoBHTedb, 7 — OPOCHTeAbHbie GOPCYHKH, 8 — IlapoBOH KJjalaH MNOCTO-
dHHON MOANUTKH OT BOMONPOBOfa, 9 — mepeaus, 10 — GHABTP AJsl OYKCTKH PeUHDKYJAANHOHHOR
) BOAB

JIOAHOEe BpeMs roaa B KadecTBe BO3qyXoHarpesatens | mojorpesa ¢
mofaueil B Hero ropsideiil sogel. [lo cmeuwasbHOMy 3aKasy 3aBOA-
H3rOTOBHTENb MOXKeT BHINOJHHTb moctaBKy BTM2 po uerhipex nByX-
PAAHBIX BO3AYX0OXJajHTeneill (BoceMb PpSIOB).

Jns aguabaTHOTrO yBjiaKHEHHS CIYXKHT CHCTeMa OpOILeHHf, COC-
TOAMAaA H3 OJHOro psina (OPCYHOK, HAUpPaBJeHHHIX NPOTHB OOTOKa
Bo3ayxa. CTosik ¢ (OPCYHKaMH CMOHTHPOBAH B OPOCHTEJbHOH KaMe-
pe, 06OpPYAOBAHHOM [APOBBLIM KJaNaHOM, NPHCOEAHHEHHBIM K BOAOTPO-
Boay. M3OWITKH BOAB ynadsiloTCs uepe3 HepPejHBHOE YCTPOICTBO.
Jisi OYHCTKH PeuHpKYJAuHOHHOH Boabl B 0aKe YCTAaHOBJEHH ceTda-
Thle PpHABTPH. B kommiexT moctaskn BTM BXoAsaT Hacoc ¢ 3jekTpoO-
ABHraTesieM H COeAHHHTejbHBle TpyGompoBoab. B pexume anpnabat-
Horo yBiaxuenus B DTM2 pocturaerca mnokasateab E,=0,9.

Cxema 06BA3KH TPyG6OmMpOBOAAMH MOBEPXHOCTHHIX BO3AYXOOXJaIH-
Tejiell BHIOHpaeTcss ¢ YUeTOM AOCTHXKEHHS peXXKHMa pa3BHTOrO TypOy-
JIEHTHOTO TedeHHs XOJOAHOH BOaH no Tpy6kam. B pabore [17] mnoka-
3aHO, UTO B peXHMAaX OXJaxX/J1eHHA BO3NyXa pa3putoe TypOysienTHoe
TedeHue B TPyOKax  BO3RyXOoOXJajuTeJeH NPH  TemmepaType BOAH
6—8°C nab.onaercs npu ckopoctsx soan 0,6—0,8 m/c.

OxnaxpenHe BO3AyXa NMPH MOCTOSTHHOM BJIArOCOAEPKAHHH BO3MOXK-
HO B TOM cJ/lyuae, ec/IH TeMMepaTypa HapYKHOH MOBEPXHOCTH BO3AYXO-
oxJaautens OyleT paBHa HJH 0oJblle TeMmepaTypbl TOYKH POCHI BO3-
nyxa, Pacyer u BbIGOp pexHMOB paGoTH BOBAYXOOX/a[HTe el [po-

BOAMTCA ¢ Hmomolupio nokasarteneit 6;, W, Fos . PaccMoTpum  mocieno-
BaTeJbHOCTh pacdeTa A NPAMOH 3ajauu B pexHMe OXJAaxJeHHA
Bo3ayxa Oe3 u3MeHeHHs1 Bjiarocogepxanud. [Ipamble 3agaud pauGo-
Jee XapakTepHH AJd ciaydaeB npoektupoBanua YKB.
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Ipumep VI4. Macca oxJaxjaaeMoro BO3ayxa
G, Xr/y4, HauasbHpie mapaMeTpH Bo3ayxa fj, d;, Tpeby-
eMasi KOHeuHasl TeMnepatypa BO3JyXa f, TeMIepaTypa
BOJABl OT MCTOYHUKA X0404a fw x CieAyer onpeneiuTb
KOHCTpYKTHBHEIE  MMOKaszaTejH  BO31yA00XJafHTe 1eH,
pacxon Mpoxojsmed no Tpyb6kaM Tem1000MeHHHKAa XO-
Ja0nHOE BOAb Gy, PacXof BOAB OT MCTOYNHKA XOJO
nociabxennss Gy x, Haua’dbHylo TeMRepaTypy XOJAOA-
HOH BOAB 7y, MOA2BAEMOH B BO3AYXO0OXJaAHMTEAb, TEM-
nepatypy BOAB MOCJ€ BO3AYXOOXAAZHTEAS fug

Pewenue TloctpoenueMm wHa [ — d-puarpamme omn-

d,=d, d peiesseM YCAOBHA OCYIIECTBJCHHS 3ajaHHOTO peXuma
OXJIaXKJIeHHS BO3fAyxa 0e3 H3MelleHHsi BJlarocopepia-
Puc V112 I —d nmarpayma  HHA Ha [—d nnarpamme wnaxogsrcs Toukd [ 2
K Pacyery peHMOB OXJaXKAe- (puc VI12), orBeyamoiuiie COOTBETCTBEHHO HAYAJLHOMY
HHA BO3AYXa Ge3 M3MeMeHWs | KOHEYHOMY COCTOSIHHIO BO3AYyXa TIDH IOCTOSIHHOM
HoeTHo aeany nookTANmEne  BAarocomepiannn dy=d; B Mccre nepeceuenus iMHHH
MOCTOAHHOrO BJarocofepXauus ¢ KpHBol @ =100%
HaAOAMM 3HaueHWe MOCTOSHHOH TeMmepaTypsl TOUKH
pocHl fp="tps OxsakjieHne Bo3AyXa B BO3AYyX0OXjajHrese 0e3 H3MEHEHHsI BJaroco
JeprKaHHR JOCTHraeTCsl INpPH YCJOBHH [y =Ifp; EcAH 0T HMcroydHuKa Xo1od
MOKET MOAABATHCA XOJOAHAS BOJAA C TEMIEPATYPOH fw x<fpi, TO PALHOHAIBHO Bbt
6paThb MHHHMAJ/IbHYIO Ha4adbHYIO TEeMIepaTYpPY BOJB {u)==ip,

[Tepenas teMmepaTyp XOAOAHOH BOAH B BO3AYXOOXAQJHTENE B PENUMAX OXJNax
JIeHHs] KOHJHUHOHHDYEMOro BO3/YyXa, KaK NPaBHJIO, OrpaHHUHBAOT Afyp==2—6" OpHo
BPEMEHHO B UENfAX NO/Ay4YeHHS AOCTATOYHO ONTHMAJbHEIX YCAOBHH TeIooOMeHa BeIH
YHHB COOTHOIIEHHH TemJOeMKOCTeH MOTOKOB OTPaHHYHBAEM WYHCJIOBBIMH 3HaUEHHSIMH
W=0,1+-0,6 B coOTBeTCTBHH ¢ KOHKpETHBHIMH YCJOBHsIMH BbHGHpaeM W Il3 npeob
Pa30BaHHOTO BHpaxKeHHsd s W HaXOZHM pacXon XOJMOZHOH BOAH yepe3 BO3/L) XOOX-
JajiHTe b

Gy =0Geg/(Wey) Kr/y.

B coorBercTBHH C 3aJaHHBIMH f; U f, @ TaKiKe ONPEAEJEHHHIM 3HAYeHHEM [y,
BHYHCJisieM NOKA3aTeb NepPenafioB TeMepaTyp

0= (t1—ta)/(ty— 1ty

TTo rpaduyeckoft 3aBucuMoctd (cM puc VI 10) npu ussectHbix 0; # W naxomum
,
Heo6XoAMMoe 3HaueHHe KpurepHus Fo ,

B cooTBercTBHH ¢ 3amaHHOH Maccoll OXJarkJaeMOro BO3LyXa BH6HPaeM THI H
KOHCTPYKTHBHHE NORa3aTesu Bozayxooxsanuresefl IlepsoHavaabHo pacueT NPOBOAHM
H3 YCJOBHSI MpHMeEHeHHsi MHHHMaJibHO BO3MOXHOrO MHCIa PSIOB

a5 peXHMOB OXJ/iaXAeHHs BO3AYyXa NpH [y =6—8 C pexoMeHAyeT(sl HCNOAb3O-
BaHHe TakHX cxeM QOBSI3KH Mo Boje §a30BHX TeIJ0006MeHHUKOB, Uuto0n 0becreyHBa-
JHCh CKOPOCTH TEUeHHsi BOoAH B Tpybkax 0,6-—0,8 m/c

Tab6anuwa VI9 TennoTexuuyeckue xapakTepPUCTHKH BO3LYX00XJAJHTEAEH
kouauynonepos KTL[2

C,;‘z{%%;;b Kosd¢uuuenr Tennonepeu::x; féa;?ﬂ?ié,clérﬁﬁ? Cx;laccox;oﬁ ChOPOCTH JABHKE
BOALI, M/C
4 5 6 | 1 | s o | 0

0,6 20,5 23,6 26,4 29 31,5 33,9 36,2
0,7 20,9 24,032 26,9 29,5 32,2 34,6 36,9
0,8 21,3 244 27,4 30,1 32,7 35,2 37.6
0,9 21,6 24,8 97.8 30,5 33,6 35,7 381
l_ 21,9 25,1 28,1 30,9 33,6 36,1 38,6
1,1 22,1 25,4 28,5 31,3 34 36,6 39
1,2 22,4 25,7 28,8 31,7 34,4 36,9 39,5
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[Tpu nafifeHHBX 3HAYEHHAX UP H W HaXOAHM KodpduuHenT Temnonepeiaud K,

Br/(M2-°C ) (rabn. VI9).
W3 npeobpa3oBaHuorc sepaxehus aas Fo's BHuncaseM tpefyeMylo miollaip mo-

BEPXMOCTH BO3AYXOOXJaguTeNell:
,
F=Fo, Gey/K.
PexoMenpyercd NpHHAMATb 3allac TMOBEPXHOCTH BO3xyxooxnaputened o ~+10%.

Ipu natuynn 3anaca Goapme 10% uan HepoCTau| MAOLALH TIOBEPXHOCTH HEOGXOANMO
H3MEHHTh peXHM paGoTH BO3LYXOOXJMafHTe]d, MPHHAB HOBOe 3uatende W, u noBTo-

PHTb pacyer.
B BoagyxooXnapHTelle NpH OXMAaXAeHHH Bo3ayXa Oes HaMenenus BAAroCosepxa-

HHA B YCJOBHAX CTALHOHAPHOTO peXHMa paboTH coxpausercss caeayioulee ypaBHEHHE
TeNJOBOro Hananca:
Geg (81— 1tg) == Gop Cp (Lryy — Lpp1) -
U3 npeobpa3oBaHHOro ypaBleHHsA TeINIOBOT0 Oanaica BHUMCASEM KOHEUHYIO TEM-
NEPATypy BOAH MOCJE BO3JYyX0OX/IafHTENA:
Lo == bt + Gy (t1— 1)/ (Gy ).

OnpengnineM pacXox BOLH OT HCTOUHHKA X0JI0/a:
_ Gea (Hh— 1)
wr oy (tw2—’th) )

Haub6oJ/ee oTBETCTBEHHBIMH AJis Kpyryoroauuno#i paborsl YKB as-

JASI0TCA PEXHMB OJHOBPEMEHHOTO OXJaXAeHUs M OCyLIeHHs BO3AyXa.
PaspaGotan meron [17] pacuera sThX PEXXHMOB B BO3AYXOOXJaIHTe-
JAX ¢ HCHoJb30BaHHeM nokasatenefl 6, W, Fo, , K, a takxe rpagu-
®EeCKOro [oCTpoeHus Ha [ — d-AuarpaMne YCJI0BHO «CyXOTO» PeXKH-
Ma OXJIaxKJeHHs, SKBHBAJEHTHOTO MO 3aTpaTaM XO/0#a 3aJaHHOMY
PEKHMY OAHOBPEMEHHOrO OXJAXKJAEHHS H  ocyllleHHs Bosayxa. Ha
puc. VI.13 nmpexactaBneHo mnocTpoeHHe Ha [ — d-auarpaMme npouec-
COB OXJAaXKACHHSA BO3AyXa B MNOBEPXHOCTHOM TeNJOOOMEHHHKE, HuTae-
MOM x0407HOH Bojmo#i. Ilpoueccw umeloT caexgyiomue obmue ycJio-
BHUSA: /
1) mpsiMple JIMHHH, COEIMHSIONIHE TOYKH HAYAJBHOTO M KOHEUHOro
COCTOSIHHSI BO3JyXa, NEPeCceKaloT KpHUByl HachieHus ¢=100% B oa-
HOU TOuke f, HMeOWef TeMmepaTypy fs, paBHYIO cpelHeli TeMmepaTy-
pPe HapyHOA MNOBEPXHOCTH BO3JAYXOOXJdRHUTEJ;

2) npu OJMHAKOBOH KOHCTPYKLHH BO3AyXOOXJaAUTENs, NP OZHOM
K TOM 2K€ pacxofe BO3Jyxa H BOAEI, IPH PaBHOM 3HAUCHWH HAuyanbHOH
SHTANBNUM BO3Ayxa [ U HavaJbHOH TeMNEpaTyphl XOJIOAHON — BOAHI
tw TEMJIOBOK GajaHC MeKAY OXJaKAAEMBIM BO3AYXOM H HATPEBae\Of
BOZOR oOnpejesieTcs 10 ypaBHEHHIO

G (11— 12) = Gey (1) — ty) = Gu Cuy (tyg— tyy), (VI.13)

G

rae t; H fé—Ha'{aﬂhHaﬂ H KOHeuyHad 'reMnepaTypbl BO3AyXa B peXHMe oOxjaxae-
HHUA Hpgl MOCTOAHHOM B.naroco,n,ep)xaﬂun df, paBHOM B.naroco,u,ep)xaﬂmo BO3AYyXxa TIpH
CpeiHeH TeMmIepaType HapyXHOH NMOBEPXHOCTH BO3LyXOOXJaiHTend f;.
[Tonyyennoe  mocTpoenneM SHadeHue ¢, JOMKHO ObITh GOJbiie
3HAYCHHUS TEMNEPaTyphl HCTOUYHUKA XOJOAA f,x HEe MeHee 4eM Ha 2—6°.
Ilpu noctpoennn Ha puc. VI.13 pemuMy «cyXoro» OXJAaskaeHus co-
OTBETCTBYET HpOLECC Mexjay ToukaMu [’ —-2'. PexuMsbl 0XJaKAeHst

I
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¢ pasauyHOF MHTEHCHBHOCTBIO BJa-

TOBHITaJeHHs OlleHHBaloTcs 0e3-

pasMepHHIM IIOKa3aTelieM
: Ii— 1,

ca (t1—12)

B COOTBETCTBHH C H3JI0KEHHBIM
peasbHBIl PEXHM OXJaX[IEHUsH H
OCYIIEHHSi BO3[AyXa I[IOCTPOCHUEM
na [ — d-guarpamMme 3aMeHsieTcs Ha
YCJAOBHO «CYXOH» PEXHM OXJaxke-
HHS, B KOTOPOM COXpaHseTCH OMH-
HaKOBH#l pPacxoj X0JoAa COIJIACHO
ypaBHeHuI0 TenjoBoro 0OasnaHca
(VI.13). B pacyeTHOM «CyXOM» pe-
JKUME OXJaXIEHHUS HCHOJb3YETCH
METOJAHK4, aHaJOTHYHAS pPacCMOT-
peHHOH BHILIE DU pacyeTe Mpoilec-
COB oOxJaXkieHus Oe3 H3IMEHEHHUSH
BJATOCOAEPXKaHUsA Bo3gyxa. lisme-
HEHHST TeMHepaTypH OIeHHBAIOTCH
Phc. VLIS, [ — d-uwarpamma x pacwery pe-  [10KA3aTeJEM rmepemaja Temmepa-
HuMa OXJaMAEHWs H ocyllennst posayxa B TYD, KOTODHIH HJIST YCJOBHO «CYXO-

ROSYROOXTARATEIX ro» pexHMa BHUHC/ISETCS M0 (Op-
. myae ‘
O = (t; — 1) /(1] — L) (VI.15)

Hauanpnas teMmeparypa XoJoAHOR BOIHl fyi, HOZaBaeMol B TPY6-
KH BO3AYXOOXJAafUTENsi, AOJKHA BHIOHPATHCA C YYETOM CJEAYIOUIHX
OrpaHHYeHHUH: NPH HCMNOJNb30BAHHH MHHHMAJNBHO BO3MOXKHOH TeMmepa-
TYPH XOMOAHOH BOAH fwimua=1fwx TpPeOyeMas miomaib NOBEPXHOCTH
Bo3JyXooxXaaautens OyaeT HauMeHbIIeH; ANA fyuimane=1F;—2 — Tpebye-
Mas niaomaib noBepXHocT OyaerT HauOoJblueli; YHCJIEHHBIE 3HAYCHHS
nokasarenass W pekoMenayercs npuHuMathb oT 0,1 go 0,4

Ilpu usBecTHsIXx BesiHyuHAX 6; u (W no rpaduky ujiu no tabauuam
AJIsL ONpeNeNIeHHOH cXeMbl ABHIKEHHsl BO3AYXa H BOJAB HAXONHTCH Tpe-
6yeMoe 3HadeHne nokaszartenasi Foa , COOTBETCTBYIOIIEe BHPAXKEHHIO
(VI.12). Ions npoTHBOTOUHOM CXeMBl ABHXKEHHS BO3AyXa W BOAHl Ipa-
(uueckas 3aBHCHMOCTb npefncTaBiena Ha puc, VI.10.

Tpebyemas miomans HOBEPXHOCTH BO3AYXOOXJAAUTENs AN 06OMX
PeXHMOB OXJaXKAEHHS BO3AyXa, NpedCTaBJeHHHX Ha pHc, VI.13, oxu-
HaKoBa H BHYHCJsETCH N0 Npeo6pa3oBanHOMy BhpaxkenHwo (VI.12):

F = Fo, Gco/K, (V1.16)

rie K —onbiTHOe 3HauenHe KoI(dHIUHEeHTA Temwiomepefaid B pPEXUMAX OXnaXie-
HHA Oe3 }3MeHEHHS BJalOCOfEpKaHHS BO3LyXa.

(VI.14)

[To MHOrOYMC/IEHHBIM pe3yabTaTaM HCHBITAHHN BO3JYXOOXJALHTE-
Jeit ycranosieHo [17], 4To B pexuMax oxJaxaeHus 6e3 U3MeHeHHs
BJIaTOCOJEPIKaHUS BO3AYXa ONLITHHE POPMYJH AJs BEUHCIEHHS Ko3d-
(UIHEHTOB TENJIONePefaul HMEIOT CACAYIOUTHI BH:
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K=a (v p)* w™, (VI1.17)
rae a, 1, # — NOCTOAHHBIE TOKA3aTe/IH Il KOHKPETHOH KOHCTPYKUUH NOBEPXHOCTHO-
ro 7Temioo0MeHHHKA.

MaccoBas CKOPOCTh ABHIKEHHS BO3AYXa B KHBOM CEUEHHH BO3AYXO-
oXJlajuTeNs BHuHcAseTcs 10 BHpamennio (VI.8), a cKopocTh TeHYeHHs
BOLH B TPyOKax — no seipaxenHio (VI.9).

Kosbbunuents Tenjonepefauy AJs BO3AYXOOXJaAHTesed KOHAH-
nruornepoB KTLI2 B pexumax oxjaxkaeHds 6e3 KOHAEHCANMH BJIATH
npeacrasaens B Taba. V1.9

[To pesyabTaTaM HCOHITAHHH [TOBEPXHOCTHBHIX TeNJ00OMEHHHKOB
B PeXXHMaxX OXJI4XKIEHHs W OCYLICHHS YCTaHOBJIeHa HeoOXOAMMOCTH [0~
TOJIHMTE/BHOTO yueTa Pa3jIMYHOM MHTEHCHBHOCTH BJarosbinajenus [1,
17]. 210 TpeGyer npoBefeHHs OOJBIUHX H AJIHTEJBHBIX 3KCHCPHMEHTOB
AJiS YCTAHOBJIEHHS CJIOXKHBIX 3aBHCHMOCTeH ajs K’ B pexkumax oxJaxk-
I€HHs M OCyILIeHHsS BO3Ayxa. B pacuerax Mo MeTOAY YCJOBHO «CyXOros»
pexuMa OXJaXKAeHHsi HCIOJB3YIOTCs ONbITHRe GopMynan aas K B
dopme 3aBucumocrn (VI.17), koropre mMeiorcs B aureparype [1, 11,
17, 33].

Mpumep VL5, Ilapamerpbl OXJaXKAaeMoro BO3AyXa aHajorhuer npumepy VLI
B B0O3ayX00XJaAuTE]b NOAAETCA XOJNORHAsA BOAA f41==6,8°C c pacxozom 49 950 kr/u.
Onpegneutb TpebyeMoe unC/I0 BoanyXooxsaautenefi B cocrape BTM2 u cxemy 06Bsakn
no Bojge.

Pewenue. Ha [ — d-guarpamMe NPOBOAHM NOCTPOEHHE YCJOBHO €CyXOTO» PeXH-
Ma oxJaxjeHnd Bospyxa (cM. puc. VI.13). Toukn I u 2 coegundeMm npsMmoll JHHHEH
H npono/ixaeM ee 10 nepeceueHus ¢ ¢=100% B TOuKe [, ciiegoBaresbto, {;=13,9°C.
Hauaspraa teMnepatypa XoJIOAHON BOAH Ha 7,1° HuXe f;, 4T0 OTBevaeT HOPMAaJbHEM
ycJoBHAM PaboTH BO3nyxooxJagutesneH. M3 TOUKH [ mpOBOAMM JIMHHIO NMOCTOSWHOTO
BJIATOCOJEPIKAHHA H B MecTax Iepecedenus C JHHMAMH [;=65 gx/kr u f=

=42,3 kJIx/Kr HaXOnHM COOTBETCTBEHHO t; =39,6°C =u té =17,1°C. Toctpoenue
npoBepseM No ypaBHeHHIO TemJoBoro 6ananca (VI.I3):
36000 (65 —42,3) =~ 36000-1 (39,6 — 17,1) = 817 200 x[Ix/kr.

o dopMyne (VI.15) BHuucaseM TemmepaTypHHI{ OKa3artelb B YCJIOBHO «CYXOM»

peXHMe OXJIAK/CHHA:
0;= (39,6 —17,1)/(39,6 — 6,8) = 0,686.
Briunc/seM NOKasaTe/b COOTHOUIEHHs TENJIOeMKOCTel OTOKOB!
W = 36 000-1/(49950-4,19) = 0,172,

YTO COOTBETCTBYET PEKOMEHAyeMOMY npeaeny usMeHenus W=0,1-0,4.

Ilo puc. VI.I0 nmpu 0:=0,686 n W=0,172 naxogum tpeGyemoe snauenue Fo, =
=1,33.

Ina 3apansofl BO3AYXONPOH3BOAHTE/IBHOCTH HCIIOJB3YeM KonpuiHonep KTII2-31,5.
Mo rta6a. VI.6 nHaxoguM KOHCTPYKTHUBHBE NOKA3aTeJNH ABYXPALHBIX TeENJoo6-
MEHHHKOB, HCNOJ/b3yeMHX B KaueCTBe BO3nyxooxJjajutedei B BTM: mjomanb napyx-
Hoil momepxnoctH [11,4 M2, mjolanb >xHBOTO ceveHuA AJiA MpoOXona Bospyxa 1,44 m2.
Ilnomans MUBOrO cedenus JJa NPoxoaa Boxsl mo T1abu, VI.5 cocrasager 0,00293 m2,

BriuucsisieM MaccoByio CKOPOCTb ABHIKEHHA BO3jyXa:

v p = 36 000/(3600-1,44) = 6,94 &r/(m2.c).

IlepBonayaJibHO MPUHHMaeM, YTO XOJOfHAd BOAA MOCTYNaeT NapasijesbHO B ABa
ABYXPSLAHBIX TENJIOOOMEHHHKA H CKOPOCTb TeueHHs BOJbl B TpYOKAX cOCTaBJseT:

w = 49950/ (3600- 1000-2.0,00293) = 2,38 m/c,
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T. € CKOpOCTb TeueHHs BOABl 0OJibile PEKOMEHAYeMOro B PeXKHMaX OXAaXKACHHS H
OCYyIlIEHHsl BO1yXa BepxHel o npejena 1,2 m/c

Mo taba VIY npn vp=6,94 kr/(M2:-C) U NpH MaKCHMajAbHOM TabiHYHOM 3Haye-
HHH CKODOCTH TeuenHs Boabl w==12 M/c unaxogum K=231,3 Br/(M2 °C) Ilo dopmyJe
(VI 6) naxonum tpebyeMyio MJOMaAb HOBEPXHOCTH BO3AYX00XJ/1a AHTEIsI

F —= 1,33 10 1012/31,3 = 430 m?

OnpenensieM HeoOXOAUMOE UHCJO ABYXpAAHEX TensoobmennnkoB  430/111 4=
=3,86 wr OxpyraseM g0 4, H AeHCTBHTe/bHAs MOBEPXHOCTb BO3AYXOO0X T2 THTesel
COCT@BHUT"

Fp=4 111,4 = 444,8 w*
OnpesnensieM 3anac NJoLlaid NOBEPXHOCTH
444,8—425,6

100=4,5%,
425,6 %

4TO HONMYCTHMO

K ycranoBke NpHHMMaeM uerbipe ABYXPSAHBIA BO3XYX0OXAajuTens BroiGupaem
cxeMy oOBsi3kH TpyOONpOBOROB € NMapaJJesbHOH NMoAayedl XOJOZHO!H BOABI B ueThipe
IBYXPSIZHBIX TeNJ0OOMEHHHKA, TOra CKOPOCTb TeueHHs BOABl B TpyBKaX cCocTaBHT

w = 49950/ (3600 1000 4.0 00293) = 1,19 w/c,

410 GJH3KO K NPHHATOMY 3Hayennio w=1,2 M/c, NO3TOMy yTOUHEeHHH He NPOBOAUTCH

Ipu vp==6,94 xr/(M%-c) ¥ BOCHMH psigax TenaooCMEHHHKa MO XOAy BO3gyxa
a7POJMHAVHAYECKOe CONPOTHBJICHHE BO3AyXOOXJAafuTesned B peXkHMax oxaamjenus fes
KOHJeHCalyH BJarn H3 Bosayxa cocraBur 280 ITa B mamem npumepe B BO3ayxooXJa-
AMTE le TTPOHCXOAHT HpoHecc OJHOBPEMEHHOro OXJiakIeHHA U OCyILIeHHS BO34yXa
Brnagaomas npH OCYUIEHHH BO3AyXa BJlara HaKalJMBaeTcsl Ha HapyXHoH opebpen-
HOH NOBEPXHOCTH H CyXhaeT IJOMIAAb KHBOIO CeueHHA BO3AYXOOXJaAHTeNs s Npo-
X0ja BO31yXa, YTO NPHBOAHT K YBEJHYEHHIO 25pOAMHAMHUECKOrO CONPOYYBJIEHHS B
1,4 pasza Mo CPABHEHHIO C DEXMMOM cyxoro oxJamaewuda [19] s wamero npumepa
a3pOJIHA VHUECKOe CONMpOTHBJeHHe cocrasHT 280-1,4=392 IJTa B BTM Bosayx re-
PAeT DHePrHI0 NPH NPOXOKAEHHH KalJleyJOBHTENeH, aspogHHAMHUECKoe CONpOTHBIE
HHe KoTopeix cocrasasier 50 ITa QObmee aspopunaMuueckoe comporussenne BTM2 n3
yeThipeX 1By XPAIHBIX BO3AYXOOXJAanuTeNell B PeXHMe OXJaXKAEHUA H OCYWeHHs BO3
nyxa Oyger

A PBTM = 392 +50 = 442 I1a

1o ta61 VI8 maxozum, ywto BTM aas koupunnonepa KTII2-31,5 umeer wmaccey
1633 wr, TPH HOMOJHHTEJBHBIX ABYXPSAHBIX BO3ayxooxJazureas (cM taba VI6)
463 3=1389 kr O6mas macca cocrasur 3022 xr Us ycaosult npuMepa pacuera
nojobpannsiit BTM 3aMenun xaMepy opomenns OK®, xoropas AJs KOHAHIHOHEpa
KTH2 31,5 uveer vaccy 1530 xr (cm ta6n VI2) CpasHenue NMOKasbiBaer, yTo MPH
menenne 610koB BTM BaaMen kamep opoinenuss OK® Bejer x 3HaudTe/bHOMY Mepe-
pacxofly MeTajuia AspoauHaMHUYeCKOe CONpOTHBJACHHE KaMephl opouienus 160 ITa, a
a3pojHHaVHIeCKOe COMpoIHBieHHe Mogobpannoro BTM cocrasasier 442 Ia

Vi3 npoBeseHHOro cpaBHeHHst BHAHO, YTO NpPHMEeHEHHE BO3AYXOOXJajHTesleH B
BTM Bsamen kamep opouteHua OK® B xouaunnonepax KTI12 Beser K 3HayHTeJbHOMY
Hepepacxoly MeTajiia H JHEpPTHH Ha IlepeMellleHHe BO3AyXa

§ 51. YcrpoicTBa asg OYMCTKHM, peryJiMpoBaHMs M mOepeMelleHus
BO3YHIHOT0 MOTOKA

Jlst ouncrkn Bo3ayxa oT nead B YKB Braoualores gpuasrpel, hoH-
CTPYK1HBHOE DeHIeHHC KOTOPHX ONpejelsieTCss XapaKkTepom TNbUIH H
Tpebyemoit uncrotoil Bosayza. [TogpobGuble cBeleHHS 0 METOAAX OUHCT-
KH BO3Ay\a ¥ O KOHCTPYRLHUsIx GHJABTPOB H3J0KEHH! B paborax [5, 19,
31, 37]
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Puc. VI 14, Bosayuwhnit daantp ®P-3 500

1 — Kopllyc 2 — NOJIOTHO ofbeMHOTo (HALTPYIOLLEro MaTepuana . 4
3 — KaTyulKa ¢ NPHBOAOM OT 3JIeKTPoABHraTens 4 — HeNMoABHIKHas =
pelleTKa 1 2 3
]

Puc VI 15 Bentunstopusiit arperar L4-76 M 12 4
1 — KOXYX 2 — orpaxjeHHe J — KJuHopeMeHHas nepejaya 4 —
BJEeKTPOJBHTaTeNb 5§ — PaMa, 6 — BHGPOU3OJAATODPEl, 7 — DeryJaHpo
BOYHBIH HanpaBadOWHA annapat § — BXo[MHoit narpybok, 9 —
pabotee KoJseco [0 — Koplyc NOJUIMIHUKOB

——
>
&5
= \A
& : 1
= —
=% 2Go ') PRSI T o | CxE
l[ 1816 ‘
)

3290

L1765

B xauectse npumepa Ha puc VI 14 nokasaHa KOHCTPYKTHBHas cXe-
Ma ¢uabTpoB ®P-3, Bxoaamnx B coctas YKB rtuna KTLZ2 [19]. Ha
GOKOBHIX CTeHaxX Kopmyca (uibTpa 3akpeljleHbl NPYTKH, ‘06pasylollne

HETIOJBUKHYIO pelIeTKy, Ha KOTOPOH YJI0¥KEeHO YHCTOE MOJ0THO H3 06beM-

HOro ¢uapTpylomero marepuana. [lonoTHa yKiaAbIBAIOT BPYUHYIO ITy-
GOKHMH CK/IaJKaMH, UTO N03BOJIsET B 4 pasa pasBUTh NJIOUIAL NOBEPX-
HOCTH /s NIPOXOJa BO3/yXa 4epes PUALTPYIOUIMA MaTepuan No cpas-
HEHHIO ¢ NJ0MIAALI0 TTOEePEeYHOro ceyeHusl 6a30BHX cekuuil. OLun Ko-
HEl T10/10THA 3aNpaBsIOT B KaTYIIKY, IIPHBOAUMYIO BO BpALIeHHe 3JEeKT-
PonpHBOAOM (371€KTPOABHTraTe b MOIIHOCTLIO 0,25 KBT ¢ peAyLKTOpOM).
Ipn paGorawmewm sentaiaTope YKB uepes dumprpyiowmmii Marepuan
NPOXOANT BO3AYX, H YaCTHLbl MBLIH, COEPIKALIHECS B BO3AYXe, 3a/ep-
KHBAIOTCA BOJOKHAMH Marepraja. AspolHHaMHUECKoe CONPOTHBIEHHE
9HCTOTO PUALTPYIOLIEro MaTepuana 60 [Ta.

OddexTHBHOCTL OUHCTKH Bo3Ayxa or nblid 80%. [lnieeMkoCTb
¢unpTpylomero MaTepnaia He Huxe 400 /M2 ILIOWALH KHBOTO Ceve-
uust. Ilo Mepe HakOnJeHHA [blIH B MaTepHade a3pOIHHAMHUECKOE
conporusierne Bodpacraer. O cTenenn 3anblieHus QHABTPYIOMEro Ma-
Te€pHaja CyAsiT 1O NOKa3aHHsAM BaKyyMMeTPa, YCTAaHOBJIEHHOTO Ha Ie-
pedHef credke kopliyca ¢uasrpa. [locse goctuxenus 8 G HIbLTPE Bepx-
el rpaHyibl a3pofunaMuueckoro conporusnenns 200 [Ta BenTnasTop
YKB ocTanaB/HBaeTCst H BKJIIOYAETCS 3J1€KTPONpPHBOL, NepeMoThH, KO-
TOpblil obecreunBaeT HAMATHBAHHE 34TLJIEHHOTO MAaTepHasa B DYJ0H
Ha KaTylWlKy B cnenuaabHOM ycTpoficTe 3anbileHHBIH MaTepHat oc-
BoOOXKHaercst or NbAH (PereHepHpyercs) H cHOBA ucrnoJgb3yercs Pe
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reHepaimio MOXKHO 110B1UPSIT K0 4—5 pas. Pasmepnl acapnoro ceye-
HHS Kopnyca QuIbTpa OAMHAKOBBI C pa3MepaMu ceueHHs 6a30BbLIX CEK-
IHHA COOTBETCTBYIOIIEH HOMHHAJBLHOH HPOM3BOAHTENBLHOCTH,

Bo30yuunete kaanans npegHasHaueHsl I/ PEryJHPOBAHNs pacxona
Bo3AyXa. KoOHCTPYKTHBHO K/amaHsl BBINOJNHEHbl U3 IBeaaepoobpas-
HBIX CTEHOK, MeXKJAy KOTOPHIMH BpawawTcs crBopkH. Ocu cTBOopok coe-
IVHEHb! MeXay CoOoff TAraMmu, CBS3aHHBIMH C 3JEKTPHUECKUM HJH
HHeBMaTHUYeCKHM npuBoAoM. IloapobHele cBeleHHST O KOHCTPYKHHAX H
MeTolax pacuera BO3AYUIHLIX KJamaHOB H3j0xeHsl B paborax [1, 19,
37].

Benruastoprote aepeeartol cayxatr AJIs NepeMeIUEHHS BO3AyXa ue-
pes YKB u npucoegunurebHble 3jieMeHTsl cHcTembl. [loapoGHble cBe-
JIeHHs 0 KOHCTPYKTHBHBHIX 0COOEHHOCTHX BEHTHJSITOPOB H MeTOAaX pac-
gyeTa peXXMMOB HX paboTel m3joxkeHw B paborax [19, 27, 33, 37]. B
KauecTBe npuMepa orMeTuM, 4to B8 YKB tuna KT1[2-31,6 — KT112-125
npuMeHendl pajgHasHele (HeHTPoOexHble) BEHTHASTOPH! 114-76 ompHo-
CTOPOHHEro BcachiBanms. B KonauunoHepax KTILI2-31,6 u KTI12-40 nc-
nosb3yeTcsl BEHTHJIATOpHBIA arperat Ne 12 ¢ guamerpom paGouero Ko-
jgeca 1200 mm. KoHCTpyKTHBHAs cXema H pa3Mephl 3TOIO BEHTHJISTOPA
noxkasanel Ha puc. VI.15. B cnupanbHOM KOXyXe 3aKJII04eHO paboyee Ko-
Jieco ¢ NpoGHUIBHBIME JIONATKAaMH. Y BCACHIBAIOIIETO OTBEPCTHS yCTa-
HOBJ/IEH HANpPaBJSAIOWHN{ annapar, cayXkamufi 1Js PeryJaupoBaHus npo-

Ta6numa VI10. OcHOBHblE TEXHAYECKHE XAPAKTEPHCTHKM BEHTHASTOPHBIX

arperatoB KoHamrumoHepos KTI2 .,
HeMmuuanbHas npo- YcranosouHas
ussoautenbuocth |[lonmnoe pasme [Uactora Bpa-|{ MOUHOCTD YposeHb 3sYy-
10 BO31YXY, wue, Klla  |mwenwss, mpn—' | saextpopsu- | [1Macca, KT ka, ABA
THC MP/4 ratens, kBt
10 0,8 1440 55 255 79
1,2 1440 7.5 255 81
20 0,8 1040 75 650 81
1,2 1145 10 685 84
31,5 0,8 640 13 1210 81
1,2 660 17 1280 85
1,6 750 22 1300 87
40 0,8 660 17 1280 82
1,2 800 22 1300 86
1,6 865 33 1390 88
63 0,8 480 22 2490 82
1,2 560 30 2610 87
16 630 40 2710 90
80 0,8 510 30 2620 84
1,2 575 40 2690 87
1.6 650 55 2880 90
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W3BOAMTEJBHOCTH H JABJIEHHS BEHTHJISTOpa. PeryqupoBaHne OCylIeCTB-
AsieTCS MOBOPOTOM JIOMATOK HANPABJAIOLIEro anmnapara, 4to obecnedu-
BAET H3MEHEHHE CeUeHHs BXOLHOTO OTBEPCTHS BEHTHJIATOPa. Koxkyx ¢
pabouNM KOJIECOM W 3JEKTPOABHIATelNb, HA BaJy KOTOPOTO 3aKpemeH
WIKMB, CMOHTHPoBaHH Ha pame. IIIKHBH BEHTHJSTOPA H 3JEKTPOABH-
ratesisi COeZMHSIOTCA Uepe3 KIMHOPEMEHHYl0 nepenauy, obecnevnBaio-
mylo Bpamende paGodero Kojeca npu paGoraioueM 3/1eKTPOXBHrare-
je. PaMa BeHTHJIATOPHOTO arperara ¢ MpPyXHHHHMH BHOpOH30a8TOpa-
MH YCTaHABJIMBAETCS HA CTPOHTEJbHOM (pyHIAaMeHTe.

DieMeHTH KOHAHIMOHEDA COELHHSAIOTCS C BEHTHJSTOPHHM arpera-
TOM UYepe3 3JACTHUHHI MaTpybOK M COCNMHHTENbHHI Oj0K. Hamwmune
3J1aCTHYHOro natpybKa HMckAUaeT nepefavy BHOpanui OT BEHTH.IATO-
pa oGopynpoBanuio. B Taba. VI.10 npuBexeHb OCHOBHBEIE TEXHHUECKHE
xapaktepucTukn arperatos s YKB tuma KTLZ2. Iosxoe KaBaenwe,
Pa3BHBAEMOE BEHTHJSITOPOM, H3MEHSETCS B 3aBUCHMOCTH OT YacTOTHl
Bpamenns pabouero Kojeca. C NOBBHILIEHHEM [ AaBJIEHHS yBEJHYHBACTCH
H 3BYKOBas MOIIHOCTb (ypoBeub ilyMa). [l ycTpaHeHnsa nepefavu my-
Ma ¢ BO3AyHIHHM MOTOKOM Ha BO3AYyXOBOZ&X HEOOXOXHMO yCTaHAaBJH-
BAThb [JIyHUINTEJIH. METOAH pacuera WyMOIIYIIHTe el H3JI0XEHH B yuel-
HHKe [5].

§ 52. MecrHble HEaBTOHOMHbBIC 3XKEKIHOHHBIE
KOHIMIMOHEPbI-T0BOJYUKH

Ientpanbuble YKB Yacto mpHMeHSIOTCA BMeCTe C MECTHBIMH 3KeK-
IMOHHBIMH KOHAMLHOHEpaMmu-goBogunkamu (DKL), uto nosponasier co3-
nasaTh MecTHO-nentpaibubie CKB. INpunnun paGore IK]L pacemor-
pHM Ha NpUMepe KomAuLuoHepa-goBoguuka tuna KHI-V, npunuu-
nuagbHas cXeMa KOTOPOro mokasana Ha puc. VI.16. B xamepe nepsuu-
HOTO BO3AyXa AOBOJUYHKA HMeeTcd pacrnpelennTenbHasd Tpy6a, KOHUH
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Puc. V1,16, IKeKuHOHHBIA KOHAMIHOUWED-oBOqunK KHI-Y

1 — naMepa IlepBHYHOTO BO3AYXa; 2— CKoOBl; 3 — pacnpefenuTenbHas TpyGa; 4 — narpyGoK
rubnul; § — wrylep, 6 — BBIXOZHo#t narpy6Gok; 7 — samywka; & — comjyoBag INaHelb, 9 —
BO3AYUIHBIH wxaanad; 0 — cMecHTejgbHasli KaMmepa; JI — pykosaTKa INpHBoAa BO3AYUIHoro Kjana-
Ha, 12— o6Bs3Ka /AByXpsafiHoTo TemiooOMeHHHka; I3 — 00BA3ka OAHOPAAHOro TellnooGNeHHHKa;
14 — duabptp, 15 — NOAROH; 16 — KjamaH pPeryJHpPOBaHHS MOCTYIJIEeHWS IepPBHYHOIO BO3AYXA
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KOTOPOH BHICTYNAIOT H3 TOPUEBBLIX cTeHOK. OXun KOHEl pacrpefelt-
TeabHOH TpyOBl HMEET 3arjyIlKy, a KO BTOPOMY NPHCOEIHHSIETCs! THO-
Kuil matpy6ok, csisuiBatomui SKJL ¢ BO3AYyX0BOAOM NEPBHUUHOIO BO3-
Ayxa. [Ipu HeoOXOZHMOCTH HOCJEIOBATELHONO MO MEPBHYHOMY BO3-
Ayxy coefuieHust Heckoabkux OKJI sariylika cHUMaeTcs U HajeBaer-
csi BTOpoH rubkHi nmaTpyboK, CBA3aHHBIA C pacnpelesnTebHOH TpY-
6oii cocennero DK/I. B HuxHel yacTH pacupeeauTeabHol TpyOnl HMe-
ercsl Ies1eBOe OTBEPCTHE, Uepe3 KOTOpOe BO3AyX [OCTYNAeT B KaMepy.
KoauuecTBO €ro peryjanpyercs BPYyUHYIO KjamaHoM. [laHesab ¢ 33KEKTH-
PYWIHMH CONJIAMH paciojaraercs Haj KaMepo# NepBHUHOFO BO3AY-
xa, 00pasyst HUXKHIOI0 UacTb CMECHTENbHOH KaMephl. PelHpKyaslHOH-
HBI BO3AYX OPOXOAUT OYHCTKY B (PHABTPE U TeMJIOBYI0 06paboTky B TeH-
A000MEeHHHKAX, K KOTODBIM Mo TpybompoBodaM Hojaercs ropsdasi #
X0J0HAST BOAA.

Jlas pacueTa TeNj0BOH NPOU3BOJAHTENLHOCTH MOBEPXHOCTHBLIX Tell-
71000MeHHHKOB MECTHbIX KOHJHIHOHEPOB-J0BOAUHKOB NpeAaoxkeHo [17]
IpeACTaBaAThH ONLITHLIE AaHHBle B (DOopMe yAesnbHLIX NMOoKasareseil Tedl-
JIOBO# MPOU3BOAUTENBHOCTH Ar U Ar 1

A 0,278 Gy Co (fuy — tuwp) | ’ WLI8)
ot — U1 0p

rae G — pacxon ropayefl BOABl, KIf4; fyy H fuy— TeMIepaTypa Tropsueil Bogsl Ha

BXOJe B TeIVIOOOMEHHHK M Ha BHIXOAe H3 Hero, °C.

YaenbHsll TeMJOBOH I[IOKazaTesnb, BHUHCAAEMbIH 10 §opMyJe
(VI 18), usmepsercs B B1/°C u xapakrepusyer TenaonpOK3BOLHTEb-
HOCTb Tens000MeHHHKa Ha 1°C HauasnbHOTO Hepenaja TeMaeparyp Mex-
Ay B3aUMOAEHCTBYIOIIHMH cpelamMH (Boga — Bo3Ayx). ITonpaBka 1/ps
H3MepsieTcst B M%/KI M yUHTHIBAeT BJAHsSHHE MJOTHOCTH BO3AyXa.

Pesyaprarel Tenaorexauueckux ucneiranuii K] B pexxumax nopa-
YH [IepBHYHOTO BO3Ayxa uepes comia obpabarwiBawrest no dopmyse
(V1.18) u BnipaxkaoTcs ciaeayiomeil GyHKIHOHANLHON 34BHCHMOCTLIO

s Ag:

Ay = f (GHr Gy, dc, ny, (VIlg)

rae Gy — pacxon NMPOXOAsllero gyepe3 comia MePBHYHOro Bo3ayxa, krfu; G, — pac-
Xxon uepes TemiooOMeHHHK ropsaueil BOAH, KI/y; dc — guaMerp comi, MM; n-— Io-
NpaBOYHbl KO3thhHIMEHT, 3aBHCAIMUHA OT CXeMBl NPHCOENHHEHHA TemiooOMeHHHKOB.
B raba. V1.1l nanpl snHaueHus nokasarens Ay, HOJyueHHble npu
ucnbitanusax K tuna KH3-Y-1,2 ¢ aByxpsadbivMy TennoobMeHHUKa-
MH. [1/15 KOHCTPYKTHBHOTO BApHAHTA TPEXPSAHOTO TeNN00OMEeHHHKa
(06BA3Ka OXHOPAMHOrO Tem1000MEHHHKA M0 Topsiuedl BoJe) K 3Hade-
HusM A, no taba. VI.11 BBoAMTCS HOHMMKAIOWUA MHOXKHTeab n=0,8.
Pesyabraisl renaorexnuueckux ucnmbitanuii K] npH Harpesanuu
PennpKYyJAGUHOHHOTO BO3lyXa B PEKUMAX eCTECTBEHHOH KOHBeKIuH (ue-
pes consa He MPOXOAHT MEPBUUHBIA BO3AyX) obpabarbiBaorcs o dop-
myae (VI.18) u Boipaxaorcs (GYHKIHOHAALHOH 3aBHCHUMOCTBIO AJS
The
Ay =V [Gu, ty —t, 0]
B rtaba. V1.12 nann 3naveHus nokasateas A.x aas KH3-Y-1.2 ¢
EBYXpsilHpM TennooOmennukoM. TIpu KOHCTPYKTHBHOM BapHaHTe HC-
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Ta6anuma VLII. Ypeawnwe nokasatend  Ar JBYXpAAHOro TenN0006MEHHHKA

B KH3-¥-1,2
= 3HauyeHus AT npn pacxofie ropaued Bogwl Gw, Kr/4
d,,MM G, Kr/4
w0 | 60 ’ 80 I 100 [ 140 | 180 €| 220 ' 260
96 18,6 | 24,3 | 29,6 | 32,5 | 36,7 | 38.4 39,51 39,7
3,5 120 23,2 | 29,5 | 33,8 | 38,8 | 41,8 | 47,1 48,7 | 49,2
144 25,5 | 34 38,3 | 44 51 54 56,4 | 57
144 22 29 35,1 | 38,1 |43,4 | 46,4 | 48,3 48,7
4,5 180 25,5 | 33 38,3 | 43 48,7 | 51,6 | 53,4 | 53,8
216 27,8 |1 35,4 | 41,3 | 46,4 ) 52,2 | 55,7 58,7 | 59
180 23,2 | 29 35 38,3 | 43,6 | 46 48 48,3
5,8 233 25,1 | 30,6 | 37 40,5 | 47 50 51 51,4
270 26,7 | 31,3 | 38 41,7 | 48 51,4 | 52,6 | 52,9

NOJIb30BAHHS TPEXPAAHOTrO TemjiooOMeHHHKa (00BA3Ka OLHOPANHOTO
TennooGMEHHHKA 10 ropsueli Boje) K 3HaueHHsIM Aryx BBOXUTCS MOHH-
)Kawomuil MaoxkuTe b n=90,53.

Jlast pacuera XOJOZONPOH3BOAUTENHHOCTH MOBEPXHOCTHBIX TEMJIO-
o6menHuKoB DK ]I npu 0TBOLE TOJIBLKO IBHOTO TeMJia OT PEUHPKY/IANHOH-
HOTO BO3AYXa HCHOJIL3YIOTCS ONBITHHIE JaHHble 0 YAEJIbHBIM HOKa3aTe-
A5M XOJIOAORAPOH3BOUTENbHOCTH Ax. Pesymsrathl mennitanuii DKII
Ha peXKUMAX OXJAXKAEHHS PENUPKYJSIUHOHHOrO Bo3nyxa be3 KOHpeHca-
guu Bjard obpabareiBawTcs 1o GopMmyse

0,278 Gy oo Iy — ;) |

Ay = , (V1.20)
1 — tyy Pu
rze G, — pacxoj uyepe3 TenJOOGMEHHHK XOJMOMHOH BOAM, Krfu; fu1 — TEMTEpaTypa
X0JI01HOI BOMAB Ha BX0Jie B TeMJooOMeHHHK KOHAHHHOHepa-ioBoaunka, °C.
B ta6a. V1.13 nansl 3HaueHHs HoKa3aTessl Ax, HoJyueHHble IPH HC-
nutanusx KHD-V-1,2 ¢ nByxpsiaHeM TengooOMeHHHKOM. [lisi KOHCT-

PYKTHBIOTO BapHAaHTa TPEXPSAHOTO TelJooOMeHHHKa (00OBf3Ka aByX-

Tabanua VILI2 Mokaszarean Arx B pexXxuMe eCTECTBEHHOH KOHBEKLHM
ABYXpsijHOro Tenioo6mennuka 8 KHI-Y-1,2

Pacxox ro- 3navenns A; g TpH twl— tl, °C
paueil Bo-
34
‘“’Kf’}lg’ 30 35 40 45 50 55 60 65 70 ! 75 | 80
60 7 8,2 9,3|10,4|11,6]12,7]13,3|14,2|15,5]16 | 16,7
80 9,6 | 10,7 112,21 13 13,9 | 15,1} 16,6 | 18,1 | 19 19,5! 20
100 11,6 | 12,9 { 13,9 | 15,1 | 16,4 | 17,2 | 19 20,6 | 21,6 |22 22,6
120 12,6 | 13,8 | 15,5 | 17,1 | 18,6 | 19,2 | 21,4 | 23 24,3 |25 25,5
140 13,9 | 15,8 | 17,2 | 18,4 | 20,5 | 22 23,6 | 25 26 27 27,5
160 15,1 | 17,1} 18,6 | 20,8 | 22 23,4 ) 25,2 | 26 27,6 128 29
200 16,91 18,9 120,9 | 22,3 | 24,4 | 26 27,6 | 28,51 30,5 {31 31,3
240 19 21 22 4 | 24 26,2 | 28 29 31,41 32 32,4) 33
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Ta6numa VI13. Yaeashole nokazarean Ax ABYXPAAHOro TENm1000MEHHMKA
B KH3-Y-1,2

3HaueHHUS Ax NpuH pacxojie XOJOAHOH BOAbt Gw’ Kr/4
d,, G,
o M COR e T 150 200 250 300 400
96 24,4 29,6 32,7 34,6 35,2 36
3,5 120 29 35 38,8 40 43,4 44
144 32,5 39,6 44,1 47,6 50,2 50,6
144 27,8 34,8 38,3 40 42 44
4,5 180 31 37 42 44 46 49
216 33,6 40,6 45,2 48 50 53,4
180 28 35 38,6 40 42 42,5
5,5 233 30 37 40 42 43 44
270 31,3 38,3 41,8 44 46,4 46,9

pAAHOrO TenjoOGMeHHHKA MO XOJIOAHOH BOAe) K MOKasarensMm Ax mo
taba. V1.13 BBOAHTCSH MOBBIMAOMHE MHOXHTe b n=12,

Texunyeckue rnokaszarean DK no BO3AyXONPOH3BOAHTEIBHOCTH
OLIEHHBAIOTCS PACXOAOM MMEePBHIHOTO BO3AYXA H KO3(D(HIHEHTOM 3XKeK-
I[HH

Kom= (Ly— Lg) /Ly, (V1.21)

rae Ly — pacxol NPHTOUHOTO BO3AyXa, m%/u; Ls — pacxof, NePBHYHOro BO3AyXa, M3/d.

Pacxon IIEPBHYHOTO BO3AYyXa HAOJIXKEH obecneynBaTh CAHHUTApHYIO
HODMY CBeXKE€ro Bo3ayXa AJsd JlIOLleﬁ, HaXOAdIHXCA B IIOMCIIICHHH:

Ly> Loy =alcg, (VI.22)

rie o — pacueTHO€ YHC/IO JIOJell B 30He, O00CHyXKHBaeMOji OJHHM 3K, l¢p — caHu-
TapHasg HOpMa NOJAyH CBEXero HapyXKHOro BO3AYXa.

Mpumep V1.6. B ajpMunucrpatueHoM 3paHuH 3(2 cayXeOHBIX NMOMEUIEHHH. IMu-
puHa 3 M, raybuHa 6 m, BHcoTa 3 M, B Temsmii nepHox pacuetHHe mapameTpH: fa=
=29°C, [x=064 kJxk/kr, {=24°C, @s=>55%. B noMeuienun HaxojgHurcs 4 yejoBexa.
CyMMapHHe TeIVIOH3GHTKH B IIOMEIIeHHH 0 moaHoMy rtemiy 1160 Br, mo ssHomy
remy 928 Br, Baarons6uTkH 0,32 xr/u. B X00mHHI IepHOX pacyeTHHE HapaMerpH:
tn x=—26°C, 9onx=288%, tex=20°C, @ax=40%. TeMnepaTypa BHyTDEHHEr0 BO3-
JlyXa IIpH JIeXYPHOM OTOMIeHHH fp z=15°C. CymMapHsie temnonorepu 1300 Br, Baa-
rou36uTKH 0,28 Kr/u,

Pewenue. C yueTOM KOHKPETHHX OCOGEHHOCTEH NMOMeIeHHS I0J OKHOM yCTaHaB-
aupaercs KHO-Y-1,2 ¢ connamu guamerpoM 4,5 MM H pacXOloM HepBHYHOIO BO3AyXa
180 m3/u mpu xosdduuuenrte sxexkunn 2,33 [18]. Us gopmyan (VI.21) naxoanm pac-
Xoj HpHTOUHOTO BO3xyxa ot K] 600 M3/u,

A yAaJeHHs BJArOH3GHTKOB HCIOJIb3yeTcs JIPHTOYHMIH HapyXKHHH BO3myX.
Bruncasiem tpe6yemoe BJIarocofepKaHHe NePBHYHOTO BO3pyXa:
d, ,= 10,33 —320/(180-1,2) = 8,8 r/xr.

IIprnuMaeM, 4TO NOCAE OXJAXMAEHHS H OCYIIEHHS OTHOCHTE/bHAf BJAaXKHOCTb Mep-
BHUHOTO BO3fAyXa paBHa 90%. B Mecte nepeceueHust MHHHA o H BJArOCOIEPMKAHHS
dn 5=8,8 r/kr HaxomuM Touky O (puc. VI.17). B Bentnasrope uentpasbuoli YKB u
BO3JYXOBOAAax II€PBHUHHI BO3AYX Harpepaercs Ha 2°

OnpenensieM OXJaJHTENbHYIO CIOCOGHOCTb MEPBHYHOrO BO3IYXa, BHXOLSAIIErO H3
cones AKM: Qurx=180-1,22(50—37,6) =2723 kIx/4=756 Br Jas ucxmoueHus
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gepepacxoja Xo0/0Ja H Tenjga HeoOGXOAHUMO J £
bi6paTh pexuM paloThl LEHTpadbHOH 7\<
YKB takum o6paszom, yToOBl OXJaJgHTeNb-
Hasi CnocoGHOCTh IEpPBHYHOLO BO3JYXZ
Gerta He OoJiee  MHHHMAJbHBIX — TEIJIOH3- Enw‘Uﬂfgvmw/«'a
OLITKOB TPH pacuyeTHBIX napaMeTpax Ha- 9
PYXKHOTO BO3jxyxa B Temablft nepuox [18].

ITo dopmyae (V 4) BuunucasieM oxJaa-
JAHTENbHYIO HArPY3Ky Ha Temaoo6MeHHHK
SKH Qn x=1160—-756=404 Br.

OmnpenensieM pexHM paboTh Temuaoo6-
mennnka IKJ Jas ucKAoOUYeHHs KOHJIEH-
camyH BJArH H3 PEUHPKYASIHOHHOLO BO3-
AyXa, a Takxke B leldx GoJee JJIHTeAb-
HOrO HCIIOJb30BAaHHS XOJOZa HAapyKHOro
BO3JyXa NMpHHEMaeM HayaJbHYIO TeMIepa-
Typy XogojpHoii Bojgw 16°C Ilo dopmyae
{(V120) naxomum TpeOyemblii MOKaszateab
YAEIbHOH XOJOJOTIPOH3BOIHTENAbHOCTH

4, =——BL__ 4

(24— 16) 1,2

Jas  obecneueHHs THAPaBJIHYECKOH

—

yeTOMYHBOCTH M HajexHocTH paborst CKB Q805 a5 105 d

npHHEMaeM ueThipexTpybHyI0 cXemy cHab-

KEHHA XOJOJHON H ropsued BOJAOH TEMAO- ‘f[’::- V:-xl(“o— d-g::gparma ot ﬂg‘ﬂuepy }ﬁeac-
a p B O OTKH BO3AYyXa B 9 K-

obmennnxos DKJ B momemennsx ycra- oMol CKB B Temnbifl NepHOX

gapmusator JOKJI thHma KH3-Y-1,2 ¢

TPeXpsiAHBIM TeMIOOGMEHHHKOM, B KOTO-

pom o0OBaskoil KamauaMmu ofecrmeyHBaeTcs MNOCJAeNOBATENAbHOE JBHIKEHHE XOJMOAHOH
BOAH 10 Tpy6KaM MOJEPHH3HDOBAHHOTO JBYXPANHOro TenaoobMmenHuka (CM.
puc VI116). Ilo cpaBHennto ¢ noxkaszareasiMH oOHUHOro ABYXPAAHOrO TENA00GMEHHHKA
YIeNbHble TOKA3aTeNH MOJepPHH3HPOBAHHOIO TeMOOGMEHHHKA yBenHuHBawtcs Ha 20%
C yuyetoM 3TOrO BBOAHM MONpPaBKy Ha TpeGyeMul moKasaTeab yJaelbHOH XOJOI0NpO-
M3BOJJHUTENDHOCTHU

A= A, /1,2=42/1,2=35.

Mo taba VI 13 HaxonuM, 4To npu JuaMerpe comn 4,5 MM H PacXOfe NEPBUYHOTO
sozayxa 180-1,2=216 xr/u TpeGyeMuii noxasateab Az=35 o6ecneunBaetcss mpH
pacxojne xouaoaHol Boas 120 xr/u

Iposonum pacuer uentpanabHod YKB nasi pexumos pabothl B TemuibH NepHOR
roga B Kaxjom moMellenHH 3laHHs yCTaHoBAeHo no oxHoMy KH3-Y-1,2 ¢ pacxomom
NepBHuHOro Bo3Ayxa 180 m3/u Torja obmuil pacxo] mepeHYHOro BosldyXa uepes DKL
cocTaBHT XLp=302-180=>54 360 M3/u IIpHHHMaeM, 4TO B pacCMaTpHBaeMOM 3JaHHH
OTCYTCTBYIOT MECTa [ pasMelleHHs NMPOMEXYTOUHHX 6GakoB pas Bogw Ilosromy
HCnoJb3yeM MOBEPXHOCTHHE TEMJAOOOMEHHHKH AJsi OXJaXKJEHHS H OCYIUIEHHS HaPYIKHO-
ro posayxa B kauectBe uentpaabnoll YKB ucnoabsyem Koupuunonep KTII2-63 ¢ 6a0-
KaMH Ttenaomaccoobmena BTM-2 [19].

Haxonum TpebyeMy1o Maomaab MOBEPXHOCTH B PEXHME OXJaXKJEHHS H OCYHIEHHS
#Hapyxuoro po3ayxa B BTM-2 Ha J —d-agnarpamme (cM puc VI 17) npoBomnM mo-
CTpOEHHe YCJIOBHO CYXOrO —peXHMa OXJaXJEHHT HapyXHOLO BO3LyXa H NOAyYaeM
3Hauenns f; =44,2°C u t{, =16,7°C. Ilo ¢opmyne (VI 15) BbuHCJsieM mNOKasatedb

HepenajioB TeMIepaTyp AAA YCAOBHH NOAAYH B BO3AYXOOXJaJHTE]H XOJOJHOH BOAH ¢
MHHHMAaJbHOII TeMnepatypoii 6°:

0; = (44,2 — 16,7) /(44,2 —6) = 0,719

YunTbiBasg HH3KOe 3HaueHHe fy=9,5°C, npHuuMaeM Goabuiofi pacxej XoaonHok
BOJIM H 10Ka3aTedb COOTHOILIEHHs TemaoeMKocTell motoxoB W==0,1 Ilo rpaduxy Ha
.

puc VI10 mpu 6;=0,719 1 W=0,1 naxoguv Tpebyemoe SHauenHe KpHTepus Fo, =
=1,32
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Ilo ta6a. V1.6 onpejeisieM KOHCTPYKTHBHBIE NOKa3aTeNH JABYXPSAIHHX TeNn000-
MEHHHKOB, Henoab3yeMblx B BTM pas KTUZ2-63: naomans HapywHOH NOBEpXHOCTH
2242 w2, maowafb KHUBOTO CeyeHHs JJs Npoxoxa Bosayxa 2,88 m2, Ilmomanb XKuBoro
ceuenHs jAJs Opoxola Boxm 0,00293 M2 (cv taGa. VI5), Buuncasem maccoByro cko-
pOCTb BO3AYXa:

v p=>54360.1,2/(3600.2,88) = 6,29 kr/(M? ¢).

ITo 1a6a VI9 npu vp=46,29 u w=1,2 M/c Haxogum K==29,7 Br/(m?-°C) u Bnl-
quCisieM TpefyeMyio IIONMLaAb NOBEDXHOCTH BO3yX00XJaJHTEs:

F=1,32-54360-1,2-1012/(29,7-3600) = 815 m2.

Onpenensiem tpefyemoe UHCIO JIBYXPAAHBX TelloofMeHHHKOB: 815/224,2=
=3,6 wr. IIpunumMaem 4 wr.
W3 npeoGpasoBaHHOro BhHIPaKeHHs misg W BBHIUHC/IgeM pacxol OXJaxjiamouied

BORRE: 54 360-1,2-1
— T 156557 )
w 0,1-4,19 Kr/

IIpoH3BOAHM IOCTPOEHHE TpoueccOB o6palGoTKH BO3AyXa B XOJOAHHIA Nepuox
roga (puc, VI.18). Cuavasa BHYuC/asiem TpeGyeMoe BJIarocojiepxKaHue NEPBHIHOTO BO3-
AyXa AJs yAaJeHHs BAarou3GBTKOB:

d; . x=06—280/(190-1,2) =4.,7 r/xr.

Cuctema opomendHss BTM B XOJOAHBHA H NepexOJHBIH NEPHOAH rOJa B DEXHME
anuafarHoro yBJaXKHe#Hs oGecneunBaeT noxasateab E£,=09. Ilpunumaem ortHOCH-
TeJIBHYIO BJIAXKHOCTb BO3JyXa NOCJe ajHalaTtHOro yeiaaxrenHs 90% H B MecTe Nepe-
ceyeHHs 3TOH KpuBOH ¢ JHHHeH Buarocofepxanus 4,7 r/kr Haxoaum Touky Ox ¢ 3H-
taabnueit 17 kJIx/kr 1 temneparypoit 5°C. V3 touku Ox IpoBOAHM JHHHIO TOCTOSHHOM
3HTA/bIHY JIO NlepeceyeHHs C JHHHeH IOCTOAHHOrO BJ/Arocojep:KaHHs HApPyKHOrO BO3-
JyXa M NOJYYHM TOYKy [, COOTBETCTBYIOILYIO Tpebyemoll Temmeparype f;=155°C
nocJe Bo3pyxonarpesateseil I cryneny.

B ueTnpexTpyGHBIX CHCTEMAX TEIJO- H XO/OJOCHaGXKeHHS NEepBHYHBIE BG3AYX B
HepPeXONHbBA H XOJOMHBIA NMePHOAH r0Ja BHIOJHSET POJb HCTOYHHKA XOJ0[a, YTO NO-
3BOJISIET YJAJATh BO3HHKAIOIIHE TEIIOH3GHITKH B noMelteHus X 6e3 NoABaIa K Tem1006-
MeunHky K] xomoanofi Boaw. Jisi o6ecneduends KOMMOPTHBIX yCJIOBHH 1O BO3LyXO-
pacnpe/ie/ieHHI0 TeMIepaTypa CMeCH NePBHUHOTO H HENOLOTPETOr0 pelHpKyJsSuOHHO-
ro BoszAyxa Ha Buxofe u3 K] monxHa 6uiTb He Gouee yeMm Ha 4—3° HiKe TeMmnepa-

Typbl BHyTpeHHero Bosayxa, IIpuHnmaem t;x=16°C W H3 yDaBHeHHs CMeCH BO3Jyxa

JABYX COCTOSHHH HAaXOJHM BO3MOXHYIO TeMIepatypy NePBHUHQLO BO3AyXa Ha BBIXOJe
H3 COILI:

tyw= (Luty—Ksy Ly t5) /Ly = (600-16 — 2,34.180-20) /180 = 6,5 °C,

C ydyeToM HarpeBa B BEHTH/IATOPE H NPHTOYHBIX BO3AYXOBOJLAX fna=7°C H He
Tpebyercss LONOJHHTENBHOrO HarpeBa NPHTOYHOrO NePBHYHOTO BO3AyXa.

Boiyuc/isiem 1peyemyio TeMuepatypy npHTouHoro Bozfyxa nocie K pas KoM-
IeHCAlHH TeIJIONoTeph!

fp =20 + 1300 3,6/(600-1,2.1) = 26,5°C.

Ilepecedenne /JHHAH JTyda Ipouecca B NOMELIEHHH H H30TEPMHI NPHTOKa JaeT fa-
paMerpnl cmecn (touxa Cy) mepsuynoro (touka [THx) u momorpetoro B Tenaoo6MeH-
auxe DK]I penHpKy sHOHHOTO Bo3ayXa (Touka Tx).

Briuncasiem TendoByro Harpysky Ha Tennoo6mennnxk DKJI. HarpeB peuwupxyasnu-
OHHOrO BO3/yXa B TemaooOmennnke IKJ| noaxeH KOMIEHCHPOBATh TeNJONOTEPH 0O-
MeIIeHHs] H XOJIOJl TEPBUYHOrO BO3AyXa:

Qr = Quor -+ G (Iy y — Iy ) = 1300 1+ 0,278.180-1,2 (35— 19) = 2260 Br.

B pexume JexypHOr0o OTONJEHHS NepPBHUHHI BO3AYX He NOJAeTCH, H B MOMelle-
HUAX NOJIepKHBACTCS HOHHXKEHHAS TeMIlepaTypa, IPH KOTOPOi TemJIonoTepH Meublle.
Bruncisiem  TpeGyeMyio TelIONPOH3BOAHTENBHOCTD TENJIOOOMEHHHKA B PeXHMe ecTe-
CTBEHHOH KOHBEKIHH:
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Oyg=00%  dyypod7 Aex=0

4,004~ dy=41

Puc. VI.I8, [ ~— d-pmarpaMma Kk  OpHMeEpy Puc, V119, / — d-puarpamMma K npumepy
pacyeTra pexHMoB o0OpaGoTKH BO3AyXa B pacyeTa CHCTeMbl YTHAH3ALHH Tenja BBITSK-
3meknHoHHoi CKB B XxoJoaHbili HEepHOA Horo BO3AyXa

tB.n tH.X

p - 21309 (15 + 26) /(20 — 26)7=_1138,6, Br.

QT,K - Qnor

B.x ‘H.X

Pacyer peXHMOB HarpeBa pelHpKYJ/ISHHOHHONO BO3JyXa ClelyeT HauHHATb C pe-
KHMa ecTecTBEHHON KOoHBeKUHH. [TepBOHAualbHO NMPHHHMAEM MAaKCHMAJbHOE 3HAUeHWe
HauaJbHOH TeMIepaTyphl ropsiueil Boibl f,1=95°C u no gopmyae (VI 18) sreuucasem
[0KA3aTeNb y/ebHOH TEeIJIONPOH3BOAUTEISHOCTH

1158,6 1
TKT 95 15 1,921

B namem cayyae ucnoabsyercss KHO-Y-1,2 ¢ tpexpsanhIM MOJAEPHH3HPOBAHHBIM
TenI006MEHHHKOM, Tle ro%sxqax BOJZA NPOXOAHT [0 OAHOPAZHOMY TeNN0OGMEHHHKY,
no3ToMy K ZaHHHM Taba. V112 Heo6XOXHMO BBOAHTH HOHHXKAWOMUN MHOXKHTENb 1=
=0,53. Haxopum tpebyeMHit noKasaTelb yAeJbHOH TEMJIONPOH3BOAHTEJNbHOCTH

A =11,87/0,53 = 22,4,

A =11,87.

ITo Taba, VI12 HaxoauM, 4to TpeGyeMmlli pacXol Tropsyeit BOAH COCTaBHT
100 kr/4 BoiunClsteM KOHEYHYIO TEMIEpPATYPy ropsiyell BOAH:

o = 95— 1158,6-3,6/(4,19-100) = 85 °C,
YTO HEJONYCTHMO O yC/J08HSIM pabOTH TeNIOCETH, Ile TeMiepatypa o6paTHOIl BOAM

noJxkHa 6wTh He Boime 70°C.
Bo BTOpO#l nONMTKE NpHHMMAEM fu1=75°C u At=75—15=60°. [To Taba. VI 12

’
HaXOAHM, uT0 TpebyeMuit A, . =224 obecneynBaercs NpH PacXojie ropsuel BOAH
130 xr/y. BuuncisieM KOHEYHYIO TeMIlepaTypy ropsyel BOJbL:
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b = 75— 1158,6.3,6/(4,19-130) = 67,3 °C,

4TO OTBEYaeT yCJIOBHSM HOPMAJBHON 5KCIJYaTalHH TEILIOCETH.

B nnesHoe mpeMs NPH Hojaye NMEPBHUHOrO BO3AYXa PacxOj ropsuell BoAM uepes
remnoo6MeHHuK DK/ npHHHMaeM OMHAKOBHIM C PeXKHMOM JexXypHoro oromsenus. ITo
ta6a. VI.11 opu Ga=180-1,21=218 kr/u 1 G»=130 xr/u HaxomuM A,=149. BruHc-
JsieM jocthraeMmii A, ¢ yueroM noHmxamoouiell nonpasku 49-0,8=239,2. 13 npeobpa-

30BaHHOH (opMyqan (VI.18) HaxommM TpebyeMywo HauaJbHyK TEMHOEpatypy Fopsued
BOJIBl B Dex{HMe Harpesa IPH BBIHYJK/EHHOR KOHBEKUHH:

f 1 = to-F Qu/ (Ar ps) = 20 -+ 2260/(39,2-1,21) = 68 °C.

ITposopum pacuer neHrpaibHol YKB nas pexxumos paGoTl B XOM0JHHIE HEepPHOA.
B uedsx 5KOHOMHH Tellla H2 HarpeBaHHe IPHTOYHOrO HAPYXKHOLO BO3JyXa NpHMeHsEM
CHCTeMy YTH/JH32UMH TeIa, H3BJEKaeMOro H3 BHITSKHOro Bosnyxa. Y3 kaxporo mo-
MELIEHHs! Yepes KOPHAOD H CaHy3Jbl yjaa/lsercs BO3AyX B Koaudecrse 110 M3 B L u c
temueparypoifi 21°C u sutanbmueil 36 xJk/Kr. O6mHi Pacxol BHITAKHOIO BO3AYXa
COCTaBJASET: -

2 Gy=110-302-1,2 = 39864 xr/u.

Pacxoj ynanieMoro BO3/yXa MeHbIle, YeM IPHTOUHOrO Hapy:kKHOro, yrto oecie-
YHBAeT cO3jaHHe HO/opa B MOMEIIEHHSX.

Ins nepsoro BapHaHTa pacuyeTa CHCTeMH YTHJH3AUHH NPHHHMAaeM YCJIOBHE H3BJe-
YEHHS H3 BHITSIXKHOrO BO3/lyXa Tell/Ja NPH MHHHMANbHOHN NOJNOXKHTENBHOHA TeMuepaType
NOBEPXHOCTH TeIVION3BJeKaouiero TemloobMeHHHKa I mun=1°C (TOuKa [yws Ha
puc. VI.19). Coenunsiem npsMoil nunnell TOUKH ¥y H fuwn. KOHeuHble mapaMerpn OX-
JaXkEHHOr0 M OCYUIEHHOrO BHITSXKHOIO BO3JyXa HAaXOJHM Ha IepecedeHHH NPIMON
Wf ¢ ge=90%: ty2=3°C, Iyo=13,8 kJxk/kr.BrluucnsieM KOJHUECTBO HM3BJEKAEMOroO
H3 BHITAXKHOFO BO3AyXa Temna Qy= Gy(ly;—Iy;)=39 864(36—13,8) =884 981 xJ{xk/u.

OnpefiensieM Harpes NPHTOYHOrO HAPYXKHONO BO3fyXa YTHIH3HDYEMHIM TENJOM:

Aty =Qy/(Gy cp) = 884981/(54 360-1,36-1) = 12°.

Haxoaum reMmepaTypHBfi OKasaTejb HAarpeBa HAPYXKHOIO BO3/yXa yTHJH3HDYe-
MBIM TenJIoM: *
0= (t,0— tm)/(tyl — fa) =12/(21 4 26) = 0,255.

B cucreMax yTHAHM3aUUH C HAacCOCHOH UHPKyJsuuell NPOMEXYTOYHOrO TelOHOCH-
TeNs — aHTHQpH3a He PeKOMEH/Yyercs NPHHHMAaTh Hokazateib 0; Gosee 0,5. B nawem
npuMepe snauenHe 0,=0,255 ut0 BnoOJHE AONYCTHMO H MOXKHO HPOBOJAUTDH AajibHel-
1IHe pacueThl CHCTEMbl yTHJIH3ALHH,

Ha I —d-pnarpamMme CTpoMM YC/IOBHO CYXOH peXHM OTBOJA TelJa OT yTHIH3H-

pyemoro Bosnyxa. B mecre nepeceuenns numHii [y, H dy HaXOnHM TOUKY ¥, C TeMme-
» —_ O 3 — [
patypoii f,., =25,6°C, a npn mepecevennu MuHUR Iy, 1 d; HAXOMHM fyp, =3,5°C. B
BHTSKHOM BO3AYXE YCTAKOB/EHH TENNOH3BJEKAOMINE TEINOOOMEHHHKH, 10 Tpy6Kam
KOTOPHIX NIPOXOAHT aHTH(PH3 I3MeHenHe TeMOepaTypH yAaJsieMOro BO3JyXa B yCJIOB-

HO CYXOM DEeXUMe OXJaXKJEeHHs B TETJIOH3BJEKAIOUWHX TENJOOOMEHHHKAX OUEHHBARTCSH
yepe3 NoKasaTeJb Hepenaja TemIeparyp

9}': (fy/ 1 — ty: 2)/([)"1_ tadll)’

Te fap — TeMIepaTypa aHTH)PH3A Ha BXOJAE B TEMIOH3BJIEKAIOUIHA TemI006MeHHHK
B cucremax yTHIH3aUHMH C IDPOMEXYTOUHBIM TEIVIOHOCHTE/NIEM — aHTHPH3OM B

uesAx MOJydekHs PAlHOHAJBHBIX PEleHHE peKOMeHjyercd NPHHHMATb mOKasaTedb )
#e Gosee 0,7, [lpuHHMaeM moxasarenb 6}' =0,6 1 U3 npeobPa3z0BAHHOrO BLIPAKEHHS
Aas 07 saxogHM HAYAJBHYIO TeMIepaTypy aHTH(pH3a:
_ v
B tyeo ty,  (1—07) B 3,5—25,6 (1 —0,6)
a9l = oY - 0,6

¢ =—11,2°C.
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B cocraBe nentpaabhofi YKB yCcTaHOBJEHB TENIOOTAAKIINE TENI00GMEHHHKH, N0
Tpy6KaM KOTOPHX NpPOXOAMT mojorperbiii antudpus. CreleHb HarpeBa Hapy:HOro
BO3/lyXa B TEIVIOOTHAIOIIHX TEIVIOOOMEHHHKAX OlEHHBAETCs Uepes MoKasaTe b Nepema-

12 TeMIepaTyp
0f = (to — 1) [(tap 2 — () »

rie fag, — TEMOepaTypa anTH(GPH3a Ha BXOJe B TEMJIOOTAZMMHI TEN/I00GMEHHHK.

Ecan npene6peun M3MeHEHHAMH TeMoepatypsl auTH®pHsa B TpybonpoBojax H Ha-
COCe, TO B YCJOBHAX YCTAHOBUBINErocs pexkuMa paCoThl CHCTEMB! YTHJIH3AUHH CIpa-
BeJIHBO CJeAyiolllee ypaBHeHHe TensoBoro 6anauca:

Gy (Iyy—Iy) = Gag Cap (fag 23— fap1) = G G (e — L)
rne Gap — Pacxoj, UHPKYJIHPYIOIMEro AaHTH(PH3A, KI/d4; Cap — TENJOEMKOCTb AHTH-
bpusa, xIx/(xr-°C).
YXopAmuA H3 TemJIOH3BIEKAKOIIHX TENJIOOOMEHHHKOB aHTH(PH3 HMEET TeMIepa-
TYPY fapz, C KOTOpOH aHTmpH3 mocTynaeT B TPYOKH TeNNOOTAAIOUWIMX TeNA0OOMEHHH-
KoB. B neusx HoJyyeHHs paHHOHAJbHBIX pelleHHH NMpH pacuere TEIUIOOTAAIOIHX Tel-

JI00GMEHHHKOB pPeKOMeHayeTcst nokasatenb 07 npuuamarh He Gosee 0,6 ITpuunmaem
noxasareab 97 =0,5 H H3 NPeo6pPA3OBAHHOTO BHPAKEHHS A4 0F Haxonum TeMmepa-
TYpy auTH(PH3a Ha BXOJe B TeMIOOTAAIOMH] TeNI00OMeHHHK:
H
fo— by (1 —07) — 14426 (1—0,5)

fa(i) = eH = 0’5 =—2°C.

t

B xauectBe amtu(pHsa HCHOJIb3yeM paCcTBOP STHUJIEHIVIHKOAS KOHIEHTpanuei
42,6%, npu Koropoll TeMneparypa 3amepsanua —30°C, uto HHXe pacueTHOH TeMmepa-
TYPBl HapYKHOTO BO3Ayxa, TemJIoeMKOCTb aHTH(PH3a Cap=3,39 kIlx/(xr-°C) u nior-
noctb 1055 xr/M8. U3 mpeoGpa3oBanHOro ypaBueHHs TEILIOBOro GasaHca HaxOJHM pac-
X0 autHdpH3a:

Qy 884 981
Cap (Lapo—tap1) 3,39 (—2+11,2)

Pacuer tpefyeMoil MOBEPXHOCTH TEIJIOUSBJEKAIONIIMX H TENJIOOTJAOUIHX TENI006-
MEHHHKOB NMPOBOJHTCA MO H3JMOKEHHOH BBIILIE METOAHKE.

Iputounnli HapyxuBIH BO3AyX ¢ TeMnepatypofl [m;==-—14°C HarpeBaercs p0
TpeGyeMofi TeMmepatyps f;=15,5°C B nepsHx mo X0iy BO3AyXa TEMI0OGMeHHHKAX
BTM, B xotOopHe€ B XOJOAHHI NMepHOX roja NOZAETCsl ropAyast Boja C TeMOepatypoi
1 =95°C.

BoiuncasieM TpeGyeMoe sHaieHHe NOKasaTe s Lepenaja TeMIEpaTyp B BO3LyXOHa-
rpeBateasix 1 cTymenn:

Gap = = 28376 xr/u.

0f = (15,5 + 14)/(95 + 14) = 0,27.

o CHaXOJ:LHM TpeCyeMulft pacxoi ropsvell Bogs npu TeMmmepatrype oGpaTHOH BOAHI
70°C:
54 360-1,28-1 (15,5 - 14)

G = = 1 5 6 .
@ 4,19 (95— 70) 9596 xr/
Cxopoctb BoJinl B TPYOKax COCTaBHT:
19 596
= 1,86 m/c.

¥ = 3600- 1000-0,00293

ITo ta6n. V1.8 mpn vp=63 u w=0,3 M/c naxonum K==32,6 Br/(M2-K). Torma
COOTHOIUEHHE TEIUIOEMKOCTEl MOTOKOB Byuer:

W, = 54360-1,28.1/(19596-4,19) = 0,847.
o puc, VI.10 opu Gi =0,27 u Wr=0,847 HaxomuM FoB'=0,37.
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Bbi'{HCJlﬂeM Tpe6yeMy}o nomanb MNOBEPXHOCTH BOSIL}XOHaI‘peBaTEJIﬂ
F; —0 375 54360 1,28 0,24/28,1 = 219,6 »?

PacrnosiaraeMasi IJoui2[b HOBEPXHOCTH IEPBOTO IO XOAY BO3AyXa ABYXPAJHOIO
temnoo6vennuika BTM cocraBaser 224,2 M2, 4TO JOCTATOUHO

AsposiMHamuyeckoe ConpoTHBAeHHe 3aementoB YKB npueMubifi BO3pyIHHA Xia
nay 25 Ila, Bosgyuwmmii ¢uabtp 220 Tla, TensiooTRalonfe TENNOOCGMEHHHKH CHCTEMbI
yrunuzanuy 180 Ila, BTM 358 [la AspoauHaMHueckoe CONpPOTHB/EHHE B CETH UIYMO
raymuteauy 100 Ila, npurtounsie Bo3ayxoBoxsl 500 Ila, m3ChiTouHOE paBieHue ILeper

DK 208 Ila
O6wee aspoaunaMuueckoe conpornpienne YKB B cern cocrasaser 1560 ITa K

yCTaHOBXe IPHHAMAEM BEHTH.STOPHbI arperat AJs xoHjduuonepa KTH2-63 sa noa-
uoe pamiente 1,6 klla ¢ ycranosounofl MOuHOCTBIO 3iextpopsurateas 40 xBr (cM

Taba VI10)

Fnasa VII. MECTHBIE CKB.
OCHOBHOE OBOPYAOBAHHE W METOJbl PACHETA

§ 53. Mectubie CKB Ha 6a3se neastonomubix YKB

O6mum npusnakom AJs mecTHblXx CKB Ha 6asze HeaBToHOMHBIX YKB
SIBJISETCH HAJHUHE TPHCOELHHHTENbHBIX TPYyOONpOBOAOB, HO KOTOPHM
ropsiuast H XoJloAHAas BOAA TNoJAAeTCs OT HEHTPaJbHBIX HCTOYHHKOB.
B 3aBHCHMOCTH OT KOHCTPYKTHBHOIO HCTIOJIHEHHS MECTHble HEaBTOHOM-
Hple YKB Moryr GuiTh arperaTHbiMH H GjounbiMH. Ha puc. VII'1 mo-
Kazan npuMep cbopxu HeaBToHOMHBIX YKB H3 cranmapTHbix 04.0KOB
0 BepTHKAJbHOH H COPH3OHTAJbHON cxemam BeprukanbHas c6opka
obecnieyHBaeT CoKpamleHHe TpeSyeMoH MJOmAAH MOA pa3MerleHHe
YKB. Topusonrangenyio cOopKy HOpHMeHsAIOT TpH padmemenud YKB
B TIOMeIleHHSX HeGOobIION BHICOTH (B TeXHHUECKHX 3T4XKaX), Ha KPOB-
Jle, KOHCOJIsX H (pepmax [l HarpeBaHHS H OXJaXAEHHS KOHIHIIHO-
HHPYEMOrO BO3AYyXa CJY¥KaT BO3AYXOHArpeBaTeJH H OXJIaJHTENH, pas-
MelleHHbe B 06JI0Ke TOBEPXHOCTHBIX Tenjoobmennukos st yBiaaxk-
HEHHs BO3JyXa HCIOJB3YIOTCH NapoBble YBIAXKHHUTEJH, paciojaraeMbie
B BEHTHJIATOPHOM OJjioke llapoBble yBIaXXHHTeJH coeqHHSIOTCS TPyGo-
IIPOBOAOM C HEHTPaJbHHIM IeHepaTOpOM Tapa; NOoBepXHOCTHHE TeiJo-
oOMeIIHHKH — TIOAAI0IUM H 00paTHBIM TpyGONPOBOXAMH C XOJOAHIb-
HOH CTaHIHEeH H TENJIOBBIM MYyHKTOM.

B oreyecTBeHHON NpakTHKe MOJYUHJIH PACIPOCTpaHEHHe arperar-
Hple HeaBToHoOMHBe YKB Ttuna KTH (komauuuonep tumosoil neasro-
HOMHBI) B uHAexcamuu tuioB YKB, npuHsTol B Hawef cTpase, ye-
pes peduc caeayroT nudph, 0603HaYAIONHE NPOU3BOAUTEILHOCT, MO
BO3AYXy B THC M3%4. B kauecre npumepa Ha puc VII2 mnoxasaHa
npuHnHnuaibias cxema YKB tunma KTH npounssoscrsa zoMomenos-
CKOT'O MAalIHHOCTPOHTENbHOro 3asoa «Konpunuonep», a s Tabu. VII 1
Laubl HX OCHOBHEHE TeXHHYECKHe xapakTepHCTHKH [as obecnedeHus
YHHBEpPCATbHOCTH KOHCTPYKIHH COXPAaHEHHbl OJXHHAKOBBIE BBICOTA N IJIy-
Ouna arperaros. Hlupuna YKB yBennuHBaeTcs ¢ MOBHIEHHEM HOMH-
HabHOMN 11POU3BOAHTENBHOCTH MO BO3LYXY.
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Puc VIL.1 Cxembl HeaBTOHOMHbIX YKB H3 crangapTabix

a — Bepruxkanbias 6 — [opH3oHTaabHasi [ — Guaptp 2 — Glon [ OBEPXHOCTH IX [rell TooGMeHHH-
KOB J — BeHTHAATOPHbIE 60K 4 — ABepubl AJH oCMOTPA 11 ofCTVAKIBaHhs

(nok B

|

Puc VIl 2 Kowanuuonepn tHna KTH

a— 4WTH 315 /—natpyGoK pnst mogBofa pPeUHPKYASLH-
OHHOTO BO3AYXa 2 — MaTpyGoK ans NoaBoda HapyXHOrO
BO3AyXa J — BO3AYIUHBIH KJallaH mns DeryiHpoBadusi co-
OTHOILEHUA KOAMHUECTB MNOCTyfaluero Hapy»XHOrO H peuup-
k TANHOHHOTO BO3AYyXa 4 — BO3AYWHbIE (HIeTp 5 — BO3-
AYXOHarpeBaTedb 1 Toaorpesa 6 — KaMepa OpOLIEHHS
7 — noNaaBKOBHIH kJanaH § — nepeaus 9 — noAfod 10—
FOAsIHOW ¢uabTp [J — Hacoc [2 — xanJeoTleduTeap [3 —
po3ayXoHarpesaTeab Il moaorpesa 4 — narpyGox Aal fio
naud o6paBoTAHHOTO BO3AVXA [5 — ReHTHAATOPHBI Jrpe
rat, 6 —KTH 63 s — KTH 10

Pt e

i
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Tab6auma VII'1 TexHuyeckHe XapakTepHCTHKH HeaBTOHOMHBIX arperaTHnix

KOHRHIHOHEPOB
Tun YKB
ITokasaTenn
KTH 3 15 KTH 63 KT 10
ITpou3BOANTENBHOCTb 1O BO3AYXy, M%[u 3150 6300 10 000
Cro6ojaHoe AaBieHHe BeHTHasiTopa, Ila . 306 306 306
ITromanp noBepxHOCTH BO3AyxOHArpeBaTe
Jen, M2 . . 12,6 18 30,6
YCcTaHOBOUHASE MOIIHOCTb KBT 3,25 475 8,45
laGapurhl MM
BBICOTA 2050 2050 2050
LIHPHHA . 1865 2136 2835
ray6uHa 810 810 810
Macca, xr 780 920 1280

Kak mpaBuio, KOHCTPYKUHsI arperaTHeix HeaBToHOMHHX YKB
NO3BOJSET HCNOAb30BaTh HX B MecTHOW CKB mo mpsmoTo4HOH cxeMe
HIH 1Js 00paBoTKH CMeCH HAPYXXHOTO H PEUHPKYJSIHOHHOTO BO3AY-
xa B YKB tuna KTH (cum. puc. VII 2) M0XHO NpHMEHSTL 00e CXeMBl.
OxjaxaeHHe H OCymeHHe BO31yXa, a TakXkKe ero aiHabaTHOe YBJAAXKHe-
e B YKB tana KTH ocymecTsasiiorcss B ABYXX0M0BOH KaMepe opoie-
HHs, 060pynOBanHON mHpoKohakeabHuMH (opeynkamu 1P 12/12 ¢
AHAMETPOM BHIXOJAHOTO oTBepcTHs 12 MM Dojbimuii 1HaMeTp BXOJHBIX
H BHIXOJHBIX OTBepPCTHIl 0becrneynBaeT He3aCOPSIEeMOCTb (POPCYHOK H HX
BBICOKYIO NPOH3BOAHTENBHOCTL MPH Manbix AaBjeHHsx (taba. VII2).

PexXuMBl OXNaXKAEHHS H OCYIIeHHS BO3JyXa pacCYHTHBAIOTCH 1O
IOKa3aTeNfM OTHOCHTEAbHBLIX TepenajfoB JHTAIbNHA H TeMmeparyp,
ONbITHBIE 3HaYeHHs KoTopux AJsi YKB tunma KTH mpencrasiens B
Tabn. VII 3.

B pexumax agunabaTHOro yBAaXXHeHHs BO3AyXa B pacyeTax HC-
nosib3yercs noxkasarenb E,, BHUHCAsSeMb Mo ¢popmyte (VI2). Onbit-
Hble 3HAYeHHs MoKasartens £, Ans nopbopa pexHMOB paboTH Kamep
opouienHss KonaHnHoHepos tuna KTH npencrasiens B Taba VII4

Ta6anuma VII2, Npoussoaureastocts dopcyrnor HIP 12/12 ¢ xamepoit
3aKpyJYHBaHHA AHaMeTpoM 70 MM

Pd’ » Klla gy Kr/4 Pd’ , Klla gd,. KI/4
20 380 120 980
30 460 130 1000
40 540 140 1050
50 600 150 1100
60 670 160 1150
70 730 170 1175
80 790 180 1200
90 830 200 1300
100 890 250 1450
110 930 300 1600
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Ta6auua VII3 3uayenus nokasareneit 8; u 0; aas pacuera xamep opouleHust
koHpuunonepos tina KTH

B 0 0, B 0 0,
08 0,34 0,45 1,35 0,55 0,665
0,85 0,36 0,47 1,4 057 0,68
0,9 0,38 0,49 1,45 0,585 0,705
0,95 0,395 0,51 1,5 0,6 0,73
1 043 0,54 155 062 0,75
1,05 0,44 055 16 0.64 0,77
11 0.45 0,57 1,65 U 66 0,78
115 0,47 0,59 1,7 0,68 079
1.2 0.49 0.61 1,75 0,695 0.81
1,25 0,51 0,63 1,8 0,71 0,82
1,3 0,53 0,65 1,85 0,715 0,825

Ta6auna VII4 3uauenns noxasareas L,

B E 4 B E, B E,
0.8 0,65 I 0,76 1,2 0,87
0,85 0,68 1,05 0,79 1,25 0,9
0,9 0,7 11 0,81 1,3 0,91
0,95 0,73 1,15 0,84 1,35 0,915

Hpumep VIL1. B tenusiit nepuox roga B xougHuuoHep KTH-6,3 nocrynmaer cmech
HapyXXHOrO H PeuypKyadiHOHHOrO Bo3ayXa ¢ mapaMerpami f,=230°C, ;=066 xJlx/kr
u ¢ pacxogoM 7000 kr/u K dopcyHkam KOHAHIHOHepa NMOJAETCA XOJOJLHas BOJAA C ma-
pamerpamu fy; =7°C, [4; =228 kIlx/kr u ¢ pacxopgom G,==8050 xr/u, Tpebyercs
onpefe/HTb KOHEUHBe apaMeTPH BO3AYXa H BOJHL.

Pewerue BuuucaseM XoabdHuMenT opomweHusi: B=8050/7000=1,15. TIlo
1aba. VII3 naxomnm: 0,=0,47, 8:=0,59 3areMm mo O; onpeneisieM KOHEYHYIO 3H-
TaJIBIHIO BO3JyXa:

Iy=1,—0; (I,— I,,) =66 — 0,47 (66 — 22 8) = 45,7 xJIx/xr,

a o 0; — KoHeuHyI0 TeMIepPaTypy BO3LYXa:
fr=1t, — 0 (t,— t,) =30—0,59 (30 —7) = 16,4 °C.

HMocrpoennem Ha [ —d gHarpaMMe HaXOAMM OCTaJbHHE KOHeuHHeE MapaMeTphl
Bosayxa do=11,7 r/xr, 2=96%
N3 ypaBuenns rtemaoBoro GajaHca HAXOAHM KOHEUHYIO TeMIEPaTypy BOMHL:

h—1 66 — 45,7
fon = fwt + 1Bcw2 =T+ 1,15-4,19 =12eC

3Ha‘[HT€JIbHHM HpeHMyuleCTBOM arperaTbex KOHOAHOHOHEDPOB 4B-
JAeTCHA TIOJHAasd OCHAmIE€HHOCTL H KOMIIJIGKTHAasd I1oCTaBKa 3aBOJOM-H3-
TOTOBHUTEJEM €IHHOTO arperaTa, B KOTOpHﬁ BXOOAT He TOJDBKO annapa-
TH AJ5 TeXHOJOrH4YecKof 06paboTKH BO31yXa, HO H NPHOOpPH perynu-
pOBaHHﬂ, HCIIOJIHUTEJIbHbie MEeXaHH3MBI, HAacocC. TaKaﬂ KOMIIJIEKTHOCTD
3HAYHTEJBHO COKpamlaeT 3aTpaThi TPyAa IPH MOHTaXKe H HyCKe B 3KC-

[ayaTaniio KOHAHOHOHEPOB. o CpaBHEHHIO C HEHTPAJbHBIMH TOPDH30-
v
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HTaabHbeIMH Kouauiuonepamuy KTLI2, arperaTHele KOHAHIHOHEDH THIIA
KTH oBecneunBaor 3HaUHTEIbHYIO SKOHOMHUIO IJIOMaAH, TpebyeMoil Ans
pasMemenus obopynonauust CKB.

§ 54. Mectupie CKB na 6ase HeaBTOHOMHbBIX BE€HTHJATOPHbIX
KOHAMIHOHEPOB-10BO4HKOB

CKB ua 6a3e MecTHHX HeaBTOHOMHHX BEeHTHJATOPHBIX KOHAHIHO-
HepoB-noBoAuHKOB (BK) monyunnam wanbosblliee pacopocTpaHeHHe B
MHOFOKOMHATHBIX 3JaHUAX aIMHHHCTPaTHBHO-OBITOBOIO Ha3HAUEHHS,
KOHCTPYKTOPCKHX O10p0, FOCTHHHUI, TYypHCTCKUX 6a3. O6bruno BK] ye-
TaHaBJHBAIOT IIOJ OKHaMH IO HepuMeTpy 3iauus. TemnooOMeHHHKH
CBS3bIBRIOT TPYOONPOBOAAMH AJS NHPKYJIALHU XOJOAHOH H ropsidell Bo-
Jbl OT I@HTPaJbHBIX HCTOYHHKOB.

B 3pauuax BulcoTOH RO UeThIpex sTaxed NPH HeOOJbUIHX I'paBH-
TalMOHHBIX H BETPOBBIX [ aBJEHHSX H NMPH HX MajJoM BJHUSIHHH Ha BO3-
AYIIHBIA peXuM 3AaHus1 npoekTupyior MectHnie CKB ¢ nenocpeacrsen-
HBIM 3200pOM Hapy2KHOTO BO3AYXa BEHTHJASTOPHBIMH KOHAHIMOHEPAMH-
nosoayukamu [1, 17]. B xonaunuonepe umeercst narpybok u BO3AYIL-
HHH Kjallan AJas peryaupoBaHHs 3abopa HapyXHOIO BO3AYyXa uepes
oTBepcTHe B cTeHe (cMm. puc. V.I12). K rem1ooOMeHHHKY mOCTymaer
cMech HapyXHOTO M BHYTPEHHErO PeLHpPKYJISALHOHHOro Bo3dayxa. [lpu
3HQYHTEALHOM BJHSHHH BeTpa Ha BO3AYIUIHBLIA pexum 3gannsg BK]L
BRINOJIHAIOT POJIb AOBOJYHKOB H MX YCTAaHABJHBAIOT BHYTPH IOMENIEHH.
B atux cayyasax k tenaocob6Mennnky BK]L mocrynaer tosibKo penHpKy-
JSIIMOHHBIA BO3AYX, TemjoBast 00paboTKa KOTOPOro Perysnupyercs 1o
TeMIeparype B nomeliennd. CaHuTapHas HOPMa HapyMKHOTO *BO3AyXa
o0 L pocruraercs oOpaboTKOH ero B LEHT-

paapuoft YKB u 8 BKI. Kak npasu-
a0, BK]Jl ob6cayxuBaooT mnepHMeT-
pa/jbHYIO 30HY 3JaHHs Ha FaAyOuHY
2,5—4 M.

B KayecTne npumepa Ha
puc. VI1.3 noxkasana KOHCTPYKTHBHAas
cXema OTEeYeCTBEHHOTO MEeCTHOrO He-
aBTOHOMHOIO BEHTHJISITOPHOTO KOHIH-
nuoHepa-gosonuuka (BKH). Has
nepeMeIeHH st PEIHPKYJISILLHOHHOTO
Bo3Ayxa uyepe3d BK]L cayxur anamer-

5

Puc, VIL.3. MecTHpl# HeapTOHOMHBIH KOHRXHIHOHED~
noBoRyuk (BKA)

1 — nuaMeTpaJbHblii BEHTHJSATOP C HENOCPeLCTheH

g 17 HBIM TNPHBOAOM pabodero KoJeca OT 3JehTpPOABHTA

TeJsl, 2 — BO3AYXOBOJ paclpejeneHHs HapyxKHOIO

BO3AyXa, & — VBIaKHHTEJbHBle NOZAOHBI C BOAOM,

A A 4 — NacTHHBI H3 THIPOCKONMHYHOTO MaTepHasia, § —
I GEL\
L 50 140

D NpUTOYHas pellleTKa, 6 — BO3AYIIHBLIA KJanaH aAnf

%0 PeryiHpoOBaHHA; 7 — TelIoOOMeHHHK, NHTaeMHI# ro-
T pave#t uaum  XonoaHoH BOROH; 8 — BO3AYILUIHBIK
7 1" GuabTp, 9 — peuHpKyJsAUHOHHAaA peweTka; J0—

noajod anst c6opa KoHAeHCaTa; 11 — oreepcTHR
T AJs1 BBOMA NMPHCOEAHHHTENbHBIX TPYGONPOBOAOB
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paabHbLIE BEHTHAATOP, pabouee KoJeco KOTOPOro uepes 3J1aCTHYHYIO
06oliMy COeANHEHO C BaJOM OJHO(Pa3HOro MajolIyMHOI'C 3JeKTPOABH-
ratens. B HHXKHell yacTH KOXKyXa pasMemeH TpexpsiHbill Tema0006-
MEHHHK, NOJ KOTOPHIM YCTAHOBJEH MOAJAOH AJs cOopa KoHIEHCaTa,
BHI2/1al01MEro B pPeXkHMax OXJAXKAEHHs! H OCYLIEHHs PeLHPKYJSIHOH-
HOro BO3Ayxa. KouaeHcar yaansercst H3 NOAJAOHA Yepe3 [JpeHaKHblH
TpyBoIpoOBOL.

B xoaoanoe BpeMst roga B TemaooGmenunk BKJ mo coepumnnTtenn-
HLIM TpyOomnpoBOAaM Nojpaercst ropsiuast BoAa. Knaman pyyHOro pery-
JMPOBAHHUS HaXOAHTCS B KpaliHeM NMPABOM MOJIOXKEHHH ([10OKa3aHO IIyHK-
THpHOH anHHuell Ha puc. VIL.3). [Ipu paGore qnameTpanbHOro BeHTHIS -
TOpa pelHpKY.ISHOHHBIA BO3AYX 34acachiBaeTcs 4yepe3 peIleTKY, OYH-
maercst B Qu.ibTpe U HarpeBaercst B TelllooOMeHHHKe. B Tex cayyasx,
KOrJ@ HapyXHbil IPHTOYHHIH BO3AYX H3 LeHTpaabHoH YKB moaaer-
cst B BK/I, mocse HarHeraTebHOrO OTBEPCTHS BEHTHJIATOPA HarpeThii
BO3AYX CMEIIHBAeTCs C HAPYKHBIM, TOCTYIAIONIHM H3 INEJH pacupeje-
JIUTENBHOrO BO3AYXOBOAA.

Eciu B xonoaHbH H mepexoAHslfi mepuoaw roga B BKI HyxHO
YEJAXKHATL IPHUTOUHBIE BO3AYX, TO B yBJIAXKHHTEJbHbE MOAJOHBI 3a.1H-
Baercsl Bo.1a. I'MrpoCKONHYHBEIE IJACTHHH  OBICTPO  IIPONHTHBAIOTCS
BOJOH, H MPOXOASINIHH MEXAy HHMH NPHTOUHLIH BO3AYX YBJaxKHAeTCs
HCTapsiouleicss ¢ MOBePXHOCTH MjacTHH Bojo#. CMech  Harperoro H
YBJIaxIEHHOTO BO3JyXa Yepe3 IPHTOYHYIO peIleTKy IOCTylaer B IO-
Mewenne [last moHuKeHus npousBoauTeabHocTH BKJL  Bosaymuni#
KJTanaH pYKOATKOH pbIYaXKHOTO MEXaHH3Ma, BBIBEJEHHOTO Ha BepX
HIOIO T1aHe/b KOXKYXa, llepeMemaior B cpejHee moJoxenue. [Ipu mepe
MCIEHHH KJallaHa B KpaHHee JieBOe IIOJOMKEHHEe pPa3MbIKaeTCs 3JeK
TpHUECKas 1lellb H OCTaHaBJANBaeTcst ajaexkrpoasBurarens BKJ, uto xa
pakTepHo gas paborei BKJL B pexume gexypHoro otomnenus. B
HOYHOE BpeMsl H B MNpa3fAHHYHBIC AHH JIOAH B IOMEMEHHSIX OTCYT-
CiBYIOT H TeMIepaTypa BO3[yXa MOXeT GwTh MoHHkena ao 10—14°C
LJsi 3KOHOMHH Temnja, mosromy BeHtuastopsl BKJL ne paboraior,
BO3AYWIHLIA KialaH HaxoAUTCA B KpaifiHeM JIeBOM [OJOXeHuH. B
TCIN0000MEHHHK TOAaeTcs ropsAdast BoJa C HayaJbHOH Temmeparypo
[0 rpa(uKky AeXKYPHOTO OTOIJIEHHS! MOMEHEeHHH.

B Temnoe BpeMs rofa K mOBepXHOCTHHIM TelIooGMenHukKam BK]L
nopactcs xonoanas Boja. Ilpu paboraromem Bentunsitope s BK/I 3a-
CacChlBaeTcsl  PENUPKYJALHMOHHBIA  BO3AYX, KOTOpHIH  ouyuuiaercsl B
buapTpe u OXJaxKAaeTcs B TeNJ0OOMEHHHKE.

§ 55. Mecthbie CKB na Gase ucnapuTelbHBX KOHAMUHOHEDOR

B yci0BUSIX 3KapKOro M CyXOro kAHMaTa NpSAMO€  HCHAPHTEBHOe
oxsaxiclie obecnednBaer nmoJydeHHe NPHTOYHOrO BO3AyXd ¢ TeMlle-
patypo#t 17—20°C, yto okasbiBaeTcst B GOJBIIMHCTBE CJAy4aeB AOCTa-
TOUHBIM .11 KOMGOPTHOrO M TEXHOJOTHYECKOr0 KOHAHLHOHHPOBAHHS
[17]. HauGosiee mpocThiMu, melieBbIMH H Majo3HepronoTpeb s iomuMu
apasiores MecTHole CKB Ha Gase KOHAMIHOHEPOB IPSMOrO  HCHapH-
TeJbHOrO OXsaxuaeHus. B ra. V (puc. V.15) nan upumep MecTHo#
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CKB ua 6aze KOHJAHIHOHEpa HCIAPHUTEJBHOIO OXJAXKAEHHS MNPOH3BO-
AUTEJBHOCTBIO To Bo3AyXy 1000 m3/u, ycraHaBaHBaeMoro B IpoeMe
OKHA MWJIH CTEHHI.

B npoMbllJieHHBIX H CeNbCKOXO3AHCTBEHHBIX 3MaHHAX MPHMEHSIOT-
csl MECTHHIE CHCTeMbl Ha 0ase NOABECHBHIX M KpPBIIIHBIX KOHAHIIHOHE-
pOB HcrmapuTesbHoro oxnaxiaenns. ITo cxeme mecrHoli CKB Ha Gase
MOABECHOTO KOHJAHMIHOHepa ucmapuTenbHoro oxaaxaenns KIO-13
NpPOH3BOAMTENBHOCTBI0 [0 NPHTOYHOMY  Bo3Ayxy 13000 Mm3/4
(puc. VI1.4) ma xpbille 3faHHs yCTaHaBAHBAGTCH OCEBOH BEHTHJATOP,
COe/lHHeHHbII KOPOTKHM BO3AYXOBOAOM C OJIOKOM OPOCHTEJbHLIX Kac-
ceT. McnapuresbHoe oxJa)KAeHue NPHTOYHOro BO3AYX& [POHCXOAHT B
KacceTax, 3al0JHeHHbIX THIPOCKOIHYHEIM MaTepHanoM (0OBIYHO TOHKOH
npeBecuolt cTpyxko#t). s pasBuTHA nioIladH NOBEPXHOCTH KaccCeThl
pacHosioXeHHl 110 BCeMY HepuMeTpy Osoxa. Boay Ha opoluenne mMoAaioT
HacocoM u3 Gaka B mepthOpHpOBaHHBIe TPYOKH, PpaclojsoXKeHHbE B
BepxHell yacTn kaccer. OcraBuiasicst HocJje opouleHust Boja cobupaercs
B KOJIBL€BOM HOJJ0HE H CaMOTeKOM mocTynaeT B cOopubifl Gak. JDb-
(beKTUBHOCTD MPSIMOre HCIapHTebHOro oxaaxAenus E,=0,9. ITorped-
JsteMast BEHTHJASITOPOM H HACcOCOM MomHOCTh cocrasaseT 1,6 kBr. B
opolllaeMOM cJI0€ H3 ApEeBEeCHOH CTPYXKKH KpoMe HCIapHTeJIbHOro OX-
JaXjleHusl oOeclleyHBaeTcd W Xopollasg OYHCTKA IPHTOUYHOrO BO3AY-
xa or nuin (10 90%). B nsnane Gs0K OpOCHTENBHBIX KacceT HMeeT
dopMy BOCbMHYroJbHHKa. [IpHTOUHBIH OXJaXXAeHHBI BO3AYX PaBHO-
MepHO NocTylaeT B [OMelleHHe CO BceX CTOPOH GJi0Ka Kaccer.

Cucrempl Ha 6Gase MeCTHHX KOHIHLHOHEPOB JBYXCTYINEHYaTOro
HCIapuTeNbHOro oxgaaxaeHnst (puc. VILS) npumensiores ans oraens-
HBIX MOMeIeHHl, KOMHAaT OTAHXa, NyJAbTOB yIpaBjeHus. Hapyxuwi
BO3/yX OuHHlaeTct B (HABTpe H NOCAe HArHeTaTeJbHOrO OTBEepCTHH
BEHTHJIATOPA pasjessercd Ha ABa [OTOKA: OCHOBHON — NMPOXOASAIIuit
CO CTOpPOHBI OpebpeHHst TpyOOK TeN100OMEHHHKa KOCBEHHOrO HCHapH-
TeJBHOTO OXJaX/JeHHs, H BCIOMOraTeJbHbIH — MPOXOASLIHA BHYTPH
Tpybok. [lo BHyTpeHHHM cTeHKam TPyGOK CTeKaeT opomiaiomast BoAa,
KOTOpast OXJ1aXKAaeTCs B pe3ysnbTaTe YaCTHYHOrO ee UCIapeHust BO
BCIIOMoraTesbHOM noToke. OCHOBHOH NOTOK BO3AyXa OTA&eT Tell1o
yepes CTeHKy TemnooOMeHHHKa opomaiome#i Boge. OcHOBHast uacThb
HexcnapuBlleiics opomalnoniell BoAb cTekaeT u3 TpyGoK m coBupaercs
B NOAMloHe [ cTynmeHH, oTKyAa BHOBb mojaeTcsl HacocoM [  crymeHm.
B xauecrse II crymennm cayxuT Kaccera ¢ opomaeMbiM ciaoeM. Ha
prc. VII.6 nokasano m3aMeHeHHe mapaMeTpOB OCHOBHOIO H  BCIOMO-
TaTeIbHOr0 NOTOKOB B KOHJAHIHOHepe ABYXCTYNEHYaTOro HCIapHTeb-
HOro ox/axjaeHus. JPQeKTHBHOCTh OXMAAKAEHHS OCHOBHOTO [OTOKA
B | cryneunm oueHuBaercs mnokaszaTejgeM

Ep = (t1—t)/(th — tB.Ml)’

3IeCh tp w4 — HauajJbHaf TeMIIEPAaTypa BCIOMOTATEJbHOTO NMOTOKA BO3AYXa IO MOKpO-
My Ttepmomerpy, °C.

B paspaboTaHHBIX KOHCTPYKLMAX MECTHHX KOHIHIIHOHEPOB MOKa-
saresb E1=0,65=0,66. Bo Il cTynenn nokasarean E,=0,85.
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Puc. VIL.4, MectHas CKB Ha 0ase noasec-
HOr¢ KOHJHIHOHepA HCNApHTeJIbHOTO 0X-
naxpgenus
I — oceBOil NIDHTOUHBIX BEHTHJISITOD, CMOHTH-
POBaHHBEI Ha Kpbillle, 2 — COeAHHHTEABHbIH
BO3AYXOBOA 3 — yCTPOHCTBA AJI51 TOABECKH
KOHJHIHOHepa, 4 — NepdopHpoBaHHble TPY6-
K¥ AJs1 paclpelefeHust opoulakouieli BOAbI,
5 — KacceThbl, 3aMOJHEHHbIE TFHIPOCKOTHYHBIM
MaTepHasoM  (OCHHOBOH  CcTpymKo#H), 6 —
NoAHA0H JJasi c6opa BOAbI, 7 — CGOPHBIA 6ak,
8 — Hacoe

Puc, VIL6. [—d-guarpaMMa ¢ PeXHMOM 006-
paGoTKH BO3AYXa B MeCTHOM KouJHIHOHEpe

ABYXCTYNEHYATOro HCNApHTEeJdBHOr0  OXJaX-
AeHHs
[—2 — oxnaxJende OCHOBHOIO [IOTOKa B

TenN0OGMEeHHHKe KOCBEHHOrO HCIApHTENbHO
ro oxnaxJjeHns (I crymeHp), 2—3 — oxyaxk
JAeHHe H YBJaxXHeHHe OCHOBHOIO0 TMOTOKa B
opowaeMoM cuoe (I crymensn), 1—28 — ns-
MeHeHHe MapaMeTPoB BCNOMOTraTeJbHOTO MO«
TOKA NPH HCNApHTeJbHOM OXJaxKJeHHH BOJbl
B TPYyGKax TelJooGMeHHHKA KOCBEHHOr0 HC-
NapHTeNbHOIY OXJaXKAEHHA

PHc. VIL5. MecTubiit KOHAKLHOMED ABYXCTYNeHYATOr0 HCMAPHTENLHOTO OXJAXKIXEHHS

I — Guab1p, 2 — BEHTHAATOP, 3 — OCHOBHOH TOTOK 4 — BCHOMOTraTeNbHbIH HOTOK & — Tela006-
MEHHMK KOCBEHHOrO HCTMApHTeJNbHOrO OXJMaXKAeHHA (] CTYHeHb), 6 — Hacoc | CTYNeHH, 7 — noAAOH
I cTynenn, 8 — BopoHKa mnepeiHBa, 9 — NOANHTKA M3 BOAOHNDPOBOAA, [0 — HacoC Il crymeww, /7 —
noanon Il crynenu, /2 — BO3AYyUIHbIE KAanaubl [3 — opowaeMbll cyiodl (I cTyneHs), /4 — mepdo-

PHpOBaHHbie
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§ 56. Mectbie CKB Ha 6ase aBTOHOMHBIX KOHAUUHOHEPOB

Jast mectupix CKB Ha Gase aBTOHOMHBIX KOHAHLHOHEPGB HE Tpe-
Oyercsl mojaua XOJMOAHOH BOABI, TaK KaK B KOHJHIHOHEPH BCTPOEH
MCTOUHHK XOJOAOCHAGXKeHus: B BHIE X0J0AMNbHOA Mmamuue. Ha yer-
poiterBo Takux CKB 3uaudTesbHOe BJAHSHHE OKa3BBAIOT KOHCTPYKTHB-
Hble OCOBEHHOCTH KOHIAHIHOHEPOB. ABTOHOMHBIE KOHAHUHOHEPH! 00ille-
ro HasHzueHHsl pasfensiorcss Ha aBa ocHoBHbIX THHa: KTAl —c Bo-
JSIHBIM oxqaxkjJensem Komiencatopa; KTA2 — ¢ BO3AYHIHBIM OXJsak-
aeHneM kKoujencatopa. Dyksnl KTA 0003HauaoT KOHAHUHONED
THIIOBOH aBTOHOMHBIH; HH(ppa | coOOTBeTCcTByeT cxeMe BOISHOrO
OXJaXkK/€HHsT KOHJEHCATOpa XOJOAMJMBHOH MalHHH; uuppa 2—
CXeMe BO3AYUIHOTO oxJaxieHus. [lajee B yCAOBHOH WMHAEKCAUHUH
CAeAYIOT LHGPH, YKas3wBaouie Ha IPOH3BOAHTEILHOCTL KOHAHUHONE-
pa 1o BO3AYXY B ThiC. M3/4, 3aTeM MOILYT CJeA0BaTb UHGPPH B OYyKBb,
COOTBETCTBYIOIYE KOHCTPYKTHBHOH MOAM(PHKAIHH.

CKB ua 0ase aBTOHOMHbIX KOHJAMIMOHEPOB C BOASHBIM OXJaxKpe-
HHEM KOHJIeHCATopa. ABTOHOMHbLIE KOHAHIHOHEDPH! C BOASHBIM OXJIaXK-
AenneM xoujaeHcatopa (puc. VIL.7) KOHCTPYKTHBHO BBINOJHSIIOTCS B
tdopme mxrada. I'opuzoHTasbHAs TEIIOH3OJIHPOBAHHAH IIEPErOPOAKa
AeJUT uIKa Ha sBa OT/eJEeHHS: HHIKHee — KOMIIPECCOPHO-KOHeHCa-

G =56“a-/

Puc. VIL7, AsTonomublit KowaHunonep KTA | ¢ BOAAHBIM KOHXEHCATOPOM
[ — po3aywHs GUALTP, 2 — HCNapHTedb, 3 — BeHTHAATOP, 4 — MOABOASNULASN rpybra; 5 —
pacrnpenennTeab XJAaxoHa, 6 -— TEPMOPerYAHpYOWHit BeHTRAb TPB, 7 — cosenoliHLid BEHTHJAb,
8 — MaHOMeTp Ha CTOPOHE BCaCHBaHHs, 9 — pele AaBleHHs, 10 — vanoMeTp Ha CTOpOHe Ha
rHetaHus, II —BOjsHoH KOHAeHcaTop THRA <«TpyGa B TpyGe», [2 — COJNCHOHIHDLIN  BONSHON
BeHTHJb, I3 — pecupep, [4 — XJN4AOHORbIH QHILTP, 15 — KOMOPECCop, J6 — 3amoplLii Y 1JOBOK
BEHTHNIb, 7 — XJANOHOBbII Tenl00OMeHHHK, /8 — MATUMK KOHTPOAH TeMiepPafypbl Ro3,LyXa
B NOMelUleHUH
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TOpHOH TPynnbl, BepxHee — AJs BO3AyXo00pabaThBaiOIIEro obopy-
noBaHust. Ha GOKOBBIX maHeJ X HMEIOTCs peuieTkd Aas 3abepa Ha-
PYIKHOTO BO3AyXa, KOTOpPHIH, KaK NPABMJIO, HYXKHO MOABOAHTE K KOH-
AHIHOHepY 1o Bo3ayxoBofaM. C JHUeBOH W 3ajHel CTOPOHBl KOHIH-
IIHOHEp 3aKpbiBAeTCsl MaHeJsMH, Jerko CHUMAIOUHMHCH MPH SKCIaya-
ragMoHHOM obcaykuBaunu. Ha sunesofi maHesau MpejycMOTPEHO OT-
BEPCTHE A NIOCTYIJIEHHS PeUPKYJSLHOHHOTO BO3JyXa, a HA BePXHEH
HaHeJH IpeAycMOTpPeH naTpyGOK AJA TUPHCOSAMHEHHS MPHTOYHOTO
BO3AYXOBOJAA HJIH /15 BHITYCKA BO3AYyXa NPSIMO B NOMeLIeHHe.

IIpu paboTe BeHTHAATOpA B KOHAHUHOHED MOCTynaeT cMech HApy:K-
HOTO H pelupPKyJIsHOHHOrO BO3AYyXa, KOTOpAas OuyMmIdeTcst B (QHAbTpE
¥ [OCTYIAeT Ha OXJaxkjeHWe B HCIAPUTeNb XOJOAHILHOH MauIHHBL
Llupryasiuus XOJOAMILHOrO aredta  (XnagoH-12  wau  Xmaaion-22)
obecreuuBaeTcst KoMIpeccopom. BoasiHOR KoHAeHCATOp, Kak 1IPaBHJIO,
KOHCTPYKTHBHO BBIOJIHAETCH W3 ABYX TPyOOK, HaXOIflIHXCHA OJHE
BHYTPH NpYrofi’ MO BHyTpeHHell TpyOKe IPOXOAHMT XJaJOH, & MO Ha-
py*®HuOH — oxsaaxnawomasa Bojaa. [lepeoxsakieHHHHA XJaJ0H NOCTyIa-
eT B TepDMODEryJHPYIOUIHA BEHTHJb, IJ€ NPOHCXOAHT APOCCENHPOBA-
HHEe W NOHMXKeHHe ero nasjeHus. Yepe3 pacnpeaeanTens (00bYHO
THIA «IayK») N0 HOABOASIIAM TPyOKaM XJaOH mocTynaeT B TpyOxkH
ucrnapureass. Co cTopousl opeGpeHHs HcOapHTessl BEHTHJAATOPOM IIe-
peMellaeTcss CMeCh HapykKHOTO M pPeuHPKYJASAHHOHHOIO BO3AYXd, KO-
TOpLIH OTAaeT Temjo Ha obpa3oBaHHe HapOB XOJOANJBHOFG dreHTa.
Ecan reMnepaTypa Hapy:KHOH MOBEPXHOCTH HCIIApHTE/st HHXKe TeMIle-
parypel TOYKH DOCH BO3JyXa, TO OJHOBPEMEHHO C OXJaXKIeHHeM BO3-
AyXa INPOHUCXOQHT H ero OCylIeHHe.

X0/1000POH3BOAUTENLHOCTh ABTOHOMHBIX KOHIHIHMOHEPOB 3aBH-
CHT Kak OT XapPaKTEPHUCTHK XOJOAMJbHBIX MamHH, TaK H OT mapaMer-
pOB OXJaXaaeMoro Bo3Jyxa H OXJaKjpamollell KOHAeHCATOp BOjHL.
OOBIYHO MmacmopTHLHIE MOKA3aTeNH ABTOHOMHBIX KOHAHMIMOHEPOB AAIOT-
CH AUl CJAEAYIOUMIMX CTaHAapTHHIX YCJIOBMEH: TemOepaTypa CMecH BO3-
Ayxa nepen ucnapurenem f1=27°C m oTHocureapHas BaaxinocTs 50%;
TeMIleparypa oOXJaxaarliel KOHAEHCATOp BOMLI fyi=25°C. Meronu-
Ka onpejeseHHs NOKasaTeJell paGoTBl aBTOHOMHBIX KOHAHILHOHEPOB
IpH ADYTHX TeMIEepaTypHHKX YCJIOBHAX H3j0xeHa B paborax [7, 17].

st OpHEeHTHPOBOUHOH OLEHKH H3MeHEHHs NacIOPpTHOH XOJ0M0-
MPOU3BOAUTENHHOCTH Qxpac aBTOHOMHONO KOHAHLIHOHEPA MOXKHO IpH-
MeHATh YNpOIEHHHH crocob. Ilpn Gosee Bblcokol (ueM cramaaprt-
Has) TeMmepaType BO3JAyXa mnepey HCHAPHTeNEM XOJOAOIPOH3BOIH-
TeJbHOCTh aBTOHOMHEIX KOHIHIHOHEPOB yBeJHuyupaercd Ha 3,5% Ha
Kaxaslfl 1° mpesvimenns teMnepatypel, [Ipn NOBHIIeHHH TeMIepaTy-
pBl OXJaXKAAMIIeH KOHAeHCATOp BOAH (IPOTHB YCJIOBHE HCOBITAHWE)
XOJIOAONPOU3BOAUTENILHOCT aBTOHOMHOro YKB cuuxkaercs Ha 2%
Ha kaxabf 1° mpesnimennst. TakuM 06pa3oM, H3MeHEHHYIO XONOAO0-
IPOU3BOJAUTENBHOCTE ABTOHOMHOTO KOHAHLHOHEPa MOXKHO BBIUHCJHTD
no QopmyJae ‘

Qx = Q¢ .nac + Q nac [(t1—27) 0,035 + (25—1,,) 0,02].
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[Ipu npoextupoBauun CKB ua 6ase aBronoMHBX YKB ¢ BOASHBIM
OXJaXKJeHHEM KOHJEHCATOpa BCTPOeHHOH XOJIOAMNBHOH MaIIHHBI o0s-
3aresbHO JOJKHA OBITH HpeAycMOTpeHa OOOpoTHaAs CHCTeMa BOZLO-
cuabxenus (cMm. ra. 1X). Hcrnoap3oBanne s ox/1axIeHHS KOHAeHCE-
TOPOB BOJONPOBOAHOM WM apTe3HaHCKOM BOAH ¢ mocjedylomum c6po-
COM TIofOrpeBLIelicA BOJAH B KaHaaH3alHO, Kak NpaBHJIO, HEAONyCTH-
MO KaK 110 2KOHOMHYECKHM, TaK H [0 COUHaJbHHM (He0OXOAHMOCTDb
BCEMEPHOro COXPaHeHHs NPHPOAHHX pecypcoB) npuunuaM. Has cos-
Aauus cucreM 00OPOTHOrO BOJOCHAGXKeHHA 1esecoobpasHO HCIoJb-
30BaTh KOMIAKTHble BBICOKO3(QeKTUBHHE annapathl HCIapHTeIbHOTO
oxnaxjenusa Boanl [17].

CKB na 6a3e aBTOHOMHBIX KOHAHNHOHEPOB ¢ BO3AYIIHBIM OXJiaX-
AeHHeM KomjeHcaropa. Jlas oXsnaxjeHHS KOHJIEHCAaTOPOB BCTPOEHHBIX
XOJIOJHUIbHBIX MAIUMH OOHYHO HCIIO/Bb3yeTc HapyXKHHH BO3AYX, [IO3-
ToMy B CKB npepycmarpuBaercs MOABOJA HapyKHOro BO3AyXa H yAa-
Jiende warperoro Bosayxa., Ilacmopruas Xos070IpOU3BOAHTENBHOCTD
4BTOHOMHBIX KOHJAMLHMOHEPOB C BO3AYLIHBHIM OXjaXjAeHHeM KOHJeHca-
TOpa NMPHHHMAaeTCs NPH CJAeAyIOIIHX YCJOBHAK: TeMIeparypa BO3jyXa
nepen ucrnapuresem 27°C M OTHOCHTesbHAs BaaXHoCTh 50%; TeM-
nepaTypa HapPy:KHOTO BO3jJyxa Ha OxXJaxieHdHe xougencaropa 35°C m
OTHOCHTe/1bHAst BiaxHOCTh 40%. ABTOHOMHBIE KOHAHIHOHEDHl C BO3-
AYUIHBIM OXJaXKJeHHeM KOHJEHCATOpa HMEIOT TPH OCHOBHBIX pasHO-
BHUAHOCTH: OKOHHOTO THIa, arperarubie, ABYXO,0uHBle.

K oxoHHOMY Tully OTHOCATCS GHITOBHE KOHAHIHOHepH DK1500 u
BbK2500, Brimyckaemble DBakuHCKHM 3aBOJOM GBITOBBIX KOHAHIHOHE-
poB. CBOOOAHOe MOCTyIJIeHHe HapYyXXHOTO BO3AyXa Ha OXJaxjeHue
KOHJeHCaTopa XOJOJHIBHON MalMHbl ofecneyHBaeTcsl  yCTaHOBKOM
KOHJH1HOHepa B OKHe 3JaHHfA, KaK 3TO NOKa3aHo Ha puc. V.14,

K arperatubiM orHocATCA KpanoBhie KoHaunuouweps KTAZ2-1, xo-
TOpBle MOHTHPYIOTCSA Ha IJIOLIaZKaX MOCTOBHIX 3/IGKTPHYECKHX KpaHOB
#1 CBA3BLIBAIOTCS NPUTOYHBIM BO3JAYXOBOJAOM C KaGHHOHA KpaHOBLIHKA.
Ha oxnaxpenne komnjeHcaTopa XOJIOAHIBHON MalllHHB KOHIHLHOHEpa
3abupaercsd OKpYy’KalOUIUH BO3AYX, KOTOPHIH B rOpAYHX I[€XaxX MOXKeT
umets TeMmeparypy mo 60°C. B menax ofecneyenus yMepeHHBHIX JaB-
JIeHUH KOHIEeHCAallMk NMPH TaKUX BHICOKHX TeMIlepaTypax BO3JyXa B XO-
JIOAUJBbHBIX MallHHaX KPaHOBBIX KOHAHLIHOHEDPOB HCIOJb3yeTcs XJja-
nou-142  (em. nra. VIID).

HOas ynoGerBa BHGOpa mecTa MonTaxa M 3a00pa 0X/1aXKAAIOMIETO
BO3/yXa CO3/aHbl arperaTHO-pasfiejbHble KOHCTPYKUHH ABYXO/10YHBIX
rouanuuonepos tuna KTA2 (puc. VIL8). Bbamsu obGcayxkuBaemoro
obberTa (nOMelllenus) pacrofaraercs BO3AyXoo6pabaTrhiBaloluil
GJIOK, K KOTOPOMY IOABOAHTCH HApPYXXKHHH U PeUHPKYJANHOHHBIH BO3-
ayx. Ilpurounsifi narpy6ok coepuusieTcd ¢ CHCTEMOH Bo3gyxopacmpe-
JejeHust B noMellennn. Koujencatopubill 60K MOxeT OBITH YaaJeH
or BozjyxoobpabareiBanomero 6j0ka Ha paccrosguue ue Gosee 10 M.
Kaxnpifi 6J0K HMeeT 10 ABa 3alOPHHIX PYUYHBIX BeHTHJd Ha Tpybompo-
BOAax LHpPKyJAunHH xnajoua. Ilocne mMoHTaxa 610KOB K 9THM BeHTH-
JISIM TIP HCOeAMHSAIOTCSL MeAHble TPYOKH, MO KOTOPHM OyAeT MPOUCXOAHTD
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Puc. VIL8&., AproHomubili kouauunouep KTA2 ¢ BO3AYUIHBIM KOHREHCATOPOM

a — po3fyXoo6paGaThiBatowuit  6Jok, 6 — KOHieHcaTopubit OJ0K, [ - KoMmnpeccop, 2 — peae
KoHTpossl JaBneHHfl, 3 — natpyGoK AaAsT 1OCTYIJEHHS HapyXHoTo Bo3AyXa 4 — Bo3AYyLWHBIH
¢uabTp, 5 -— BO3AyXOHarpesdresb 3JeKTpideckiléé  WAH  NOBEPXHOCTHBIA, NTaeMBIH ropsveit
Bojoi (oNlpenensercsa o 3a-

5,7 =0, + (;'5 Kasy Hapsigy), 6 — WaTpyGok

U) TPHTOYHOrO Bo3JyXa, 7—
[PHTOYHBIH BEHTHASTOP, 8—lic-
MapHTeb-BO3LYX00XAaAUTENb;
9 — TepPMOPeryanpyw it Ben-
Taab TPB, 10 — naTpy6ok ans
NOCTYNJIEHHA pelHPhyASAILHOH-

5. Horo Bo3fdyXa, /I — COEgHHA-
8 TeJbHble MeNHHe TPYObl; 72 —
pecHBep, /3 — OCeBOHl BeHTH-
JASATOop KoHJeHcaTopa 14 —
g BO31YWHBIR KOUASHCATOD, 16—

p L~ pYYHble BEHTHJIH
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LUHPRYJALHS XOJOANUNBHOIO areHTa IIpH paboTe XOJIOAUJIBHOH MailluHBY
kKouaunuouepa. OceBofi BeHTHIATOP KOHAEHCATOPHOro OJ0Ka uMeeT
HeGOosbIIoe faBJeHHe, H INO3TOMY [OJXKHBI ObITh ofecneueHnl cBOGO-
HBA MOABOM OXJaXAAUIEro M yAaJeHHe HarpeToro BO3AyXa.
HcnonpsoBanHe HapyXKHOrO BO3JyXa AJs OXJaK[eHHS KOHJeHCa-
TOPOB XOJOAHJIbLHHX MAalllHE fIBJAAETCH AOCTOHHCTBOM KOH/IHIIHOHEPOB

KTA2.

IFnasa VIII. HCTOYHHUKH XOJOJOCHAB)XEHHS CKB

§ 57. CTpyKkTypHble cXeMbl U KJacCHPUKANUSA HCTOYHHKOB
xoanonocHa6xenns CKB

Crpykrypuasd cxema xosnopocHabxenuss CKB, Ttak xe Kax wu
rennocHabxenust (cMm. § 8), Kak mpaBuso, MOKeT ObITh NpEACTaBICHA
B BHZIE TPEX OCHOBHBIX 3JE€MEHTOB: reHepaTopa — HCTOYHHKA XOJ01a;
XOJIOZONPOBOAOB, MEepeAaoliuX XOJ0J OT reHeparopa K MOTPeOHTEJIO;
noTpebuTeNsi — CToKa xogona. Huas kmaccupukamud X0J010CHA6Ke-
nusg CKB BHeNOTCS TpH NpH3HAKa: Cnocol NPOH3BOACTBA XOJ071a
B r€HepaTope; CIOCO0 CBA3H HCTOYHHKA M HOTpebuTens; cmocol wuc-
MONb30BaHUd  XOJoja.
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o cnoco6y npousBoACTBa X0J0Ja HA HYXAH OXJaxjie-
HUS KOHAHMLHOHHDPYEMOTO IIOMELICHHS BBHIIEJAIOTCS YeThpPe pa3sHOBHI-
HOCTH: HCIOJIb30BaHHE NPHPOAHBIX HCTOYHHKOB XOJIOAA, HCIOJAb30BA-
HHE HCKYCCTBEHHBIX HCTOUHHMKOB XOJIOAA, HCIIapHTE/IbHOC OXJaaxjeHue,
KOM6HHHpoBaHHbI€ CXeMbl OXJAaxKIeHus.

[To cnoco6y cBsisu HCTOYHHKAa H NoTpebuTe/s X0J0ofa Bblie-
JSI0TC ABEe Da3HOBHIHOCTH: LEHTPaJH30BaHHOE H MeCTHOe X0JI0J0-
cHabkeHHe,

[To cnmocof6y ucnosnb3oBaHHA XoJogxa y norpeburens
BHLAEJISAIOTCS JABe Pa3HOBUIHOCTH: HENOCPENCTBEHHOEe HCIIOAb30BaHHE
XoJofa or pafoued cpeibl UCTOYHHKA, NPHMEHEHHE IIPOMEXKYTOUHOTO
XOJIOOHOCHTeISL.

§ 58. IlpuponHble ¥ UCKYCCTBEHHBbIE MCTOYHHMKH XoJiona

Ilpu apresnaHckoM X0J000CHAOXKEHHH HA OCHOBE H3BICKATEJIbCKHX
paGoT B pafioHe CTPOHTENLCTBA ONpPeeNsiioT TeMIeparypy, ypOBeHb
3aJjleraHust M KOJHYECTBO NOA3eMHBIX BOA. [I/s1 ucnonb3oBaHust IOA-
3€MHOM BOAbLI B KaueCTBe HCTOYHHKA OXJaxJeHHUs GypsAT apTe3HaHCKYIO
CKBAXKHHY W YCTaHaBJIMBAIOT HACOC, KOTOPHIH [IOAHHMaeT BOAY B cOop-
HBIH 6ak Wid HelocpeACTBeHHO Halpapaser B anmapars CKB.

Apresnanckast Boja B YKB nomkua narpeBaTbCsi He MeHee 4eM
Ha 3°. Ins yBesnueHust CrelleHH NOJAOTPeBa apTe3HAHCKOH BOAB IpH-
feramT K CJACLAYIOWHM MepaMm: UCIOAb3YIOT ABYXCTyIleHUaTHe KaMephl
OPOIIEHAs [0 NPUTOBOTOYHOH CXeMe; NIPHMEHSAIOT MHOrOXOAQBLIE II0-
BEPXHOCTHHE BO3AYXOOXJAAHTENN 3HAUHTEAbHOH IJAyOHHBI 0 NpPOTH-
BOTOYHOH cXeMe ABHXKEHHsI BO3[AyXa M BOABI, HCIIONB3YIOT KOMOHHH-
pOBaHHBIE CHCTEeMBl BOAOCHAOXKeHHs, B KOTOPHIX BOja IocJe YKB
HallpaBjaseTcst B KOHAEHCATOPH XOJOAHJIbHBIX MAaLIHH.

Hcnonp3oBanue apTe3HaHCKOH BOAH B KOHTAKTHHIX alllapaTax NpH
06paGoTKe BO3Ayxa, N0AABAaeMOro B IIOMEI1EHHs], MOMNYyCKaeTcsi TOJIbKO
IpH YCJAOBHH COOTBETCTBHSl BOAH IHTbeBOMY KauecTBY. Ecsm apresu-
aHckas Bojaa He OTBeuaeT TpeGyeMOMy KauecTBY, TO cJ/ejyeT IpHMe-
HATbL IIOBepXHOCTHHE Bo3Ayxooxaaantenn (I1BO), 3ru ycaoBus oTo-
cATCAd M K BOje IODHBIX peK H BoJoeMoB. KpoMme 3TOro, HeobGxoaumo
IpejyCMaTpPUBaTh OUHCTHBIE COODYMKeHHs AJf yaajeHHs B3BeIIEHHBIX
yacTHi M3 BOAH, 3afupaeMOH H3 BOAOEMOB.

B nocnennme ropw OTmeuaercst yBesHueHHe AeHUHTA BOABL Mu-
THEBOI'0 KauyeCTBa, [IO3TOMY HCNOJAB30BaHHE apTe3HaHCKUX BOx Ha
TeXHHYECKHe HYyXJH orpannuuBaercs. ONBIT 3KCIJIyaTalld apTe3naH-
CKHX CKBaXKHH IIOKa3aJj, uTo B Hepuod Haubo/bliell NOTPeGHOCTH
CKB B xos0ae (71€TOM) ypoBeHbL NOA3EMHBLIX BOA NOHHXKAETCs M yac-
TO CKBaXKuHH He o0ecleunBalOT HYXKHOH IIPOM3BOAHTEBHOCTH.

[lpu xomnonocHaGxkeHHH ¢ NpHMEHEHHEM HaMOPOKEHHOTO B €CTeCT-
BeHHBIX YCJOBHSX JibAa CJeAyeT YUHTHIBaTh, YTO IIpH IVIaBjJeHuH 1 KT
BOASIHOrO Jbjia W HarpeBaHuMH TaJNOH BOAHEl A0 TeMIepaTyphl fy2 00-
pasyercs ¢x, KILK/Kr, Xosona:

Gx = 335+ co typ (VI 1)
rae 335 — rensiota nuiaBJieHus Jbaa, KJIXK/Kr
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Puc. VIilli, MpuaovnuaibHasg cxema HC- 4

f10JAbL30BAHHA 3arOoTOBJAEHHOTO AUMOH Jabla . /
Aad oxjaamxjaeHus KOH}IHU.“OHH[)yeMOI‘O BO3-
nyxa

1 — TenJoM30JAHpOBaHHBIR 6aK Ana Jabjia, 2 —

O6a0KH Jbaa, 3 — BOLONPOBOJ, 4 — NOBEpX

HOCTHBle  BO3JYyXOOXJa[AHTEAH, 5 — HACOC,

6 — BogsAHOil GuabTp, 7 — CAHBHOM TpyGo-
NpPOBOJ,

B xauMaTHueCcKHX DafloHaX, PaCIOJOKEHHLIX BOCTOUHEE H CeBepHee
auunn Jlenurpan — Boarorpas — AaMa-ATta, 3a 3uMy HaMOpaXHBa-
eTCst cJI0f Jibaa TOJLIMHON A0 3 M. Jleastno# 6ypT cBepXy H COOKOB VK-
PLIBAIOT MaTaMM H 3aTeM cJ0eM ONHJIOK. [IpsMOH KOHTaKT KOHAHLHO-
HHPYEMOTO BO3AyXa CO JbAOM H3 OYpTOB HJH BOAOEMOB He JOMyCKaer-
¢ [0 CaHHTAapPHO-THTHEHHUECKHM COOOparKEHHSIM, [O3TOMY HCIOJL30-
BaHHE 3arOTOBJEHHOrO JbJa AJ lejedl OXJaXKAeHHS KOHAHULIHOHHpYS-
MOro BO3AyXa OCyLleCTBAZETCS IO cxeMe, MOKasarkoh wa puc, VIILIL

JleToM BO MHOrHX KJHMaTHYECKHX paHoHax crpakbl HabJI0Aa10TCA
3HayuTeJbHble CyTOUHBIE KOJeDaHHst TeMIepaTyphl HapyXHOTO BO3AY-
xa, Kotopelie pocruraior 10-—15°; maubosiee HH3KHE TeMIepaTyphl OT-
MeualoTcss B HOuHble dacnl. CJjefoBaTesbHO, MOXKHO HCIOJBL30BaTh Ha-
PYXKHBIH BO3AYX AJS OXJaXKAEHHS CTPOUTEIbHHX KOHCTPYKIUHH 31aHHS
UM HAKalI#BaThb HOYHOH XOJIOA B aKKyMYJHDPYIOIIHX YCTpOHCTBAX

Becbma xapakTepHo, UTO €nie B IPOIIJIOM BeKe CTPOHJAHCHL 3AaHHSA
C aKKyMYJHPYIOIHMH yCcTpoHCTBaMH HOUHOrO xosoja. Tak, mampuMep,
B 3aauuu TpeTbsiKOBCKOH rajepen uMeercs MOjABaJ, 3aHATHI MacCHB-
HBIMH YYTYHHBIMH cToniGaMy. B 3ToT nogBas B HOUHBbIE YacH OCEBLIM
BEHTHJATOPOM TI0AaBajHChL 00/bIIHe OOBEMH XOJOTHOIO HapPYXKHOrO
BO3]yXa, 06ecrneunBaoulero OXJaXAeHHe UYTYHHBIX CTONGOB M CTPOH-
Te/JbHBIX KOHCTPYKUHA. B fAreBHble uacel uepes oxJaskieHibe 3Je-
MeHTbl MMOJABaJia TOAAaBaJicd TPHTOUHBIA HAapYXHBIH BO34yX, KOTOPBIA
OXJIAMAQICH AKKYMYJAHPOBAHHBIM HOYHBIM X0/1010M. B coBpeMeHHHX
3J@HUSIX HCTIOMBL3YIOT Pas3oBwe aKKyMyasaTopsl (cM. ra. X). B nepexpoi-
THSI ¥ TIRDSTOPOJKH C BO3AYIIHBIMH KaHajJaMu 3aKJaJIblBAalOT BCTaBKH,
3alOJHEHHble XHMHUECKHMH BELIECTBaMH, MEHSIOMHUMY CBOE arperaTnoe
COCTOSIHHE TIPH H3MEHEHHH TeMIepaTyph Bo3ayxa. B Hourbie Uach
4epes Karajbl B CTPOHTENBHBIX KOHCTPYKUHAX NPOAYBACTCS XOJOAHLIA
BO3AYX, obecneunBaOUInii OXIaXKieHHe CAMHX CTPOHTEJBLHBIX KOHCT-
PYKUHH H 32aTBepAEBaHHE XHMHUYECKHX BEIECTB BO BRJAajplIax. B
AHCBHOE BpeM# [0 KaHajaM [POXOAHT NPHTOYHBIN BO3AYX, KOTOPHIH
OXJ/IaXACTCA XOJIOAOM, AKKyMYJHDPOBAHHBIM CTPOMUTENbHBIMH KOHCT-
PYKUUSVMH H XHMHUECKHM BELIECTBOM,

HckyccTsennble BeTounnka xon0aa. O6uM IPH3HAKOM AJS HCKYC-
CTBEHHBIX HCTOUHHKOR XOJOAOCHAOKEHUS SIBASETCS HCHOJb30BAHHE XO-
JIOLHJIbHBIX MalIHH, MOTPeOASIOMUX — JEKTPHUECKYIO HJH TENJIOBYIO
3Hepruio. PaccMOTpHM NPUHIHUIKAILHBIE CXeMBl OCHOBHBIX BHAOB XO0J0-
JHJIBHBIX MalLHE.
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Puc. VIIL2, MapokoMOpecCHOHHAR XoMOAHAbHAR MamHHa (@) B 1gP ~ [-guarpamMMa RHKJIa ee pa-
6ot (6)

I — xoMmnpeccop, 2 — HarHeTaTeNbHBIA KJallaH; 3 — HarHeTaTEAbHBIM TPyGONpOBOA, 4 — KOHJIEH-

caTop; 5§ — TpyGONpPOBOA JAS TNoja4yH KHAKOro XJAafoHa, 6 — ApocceabHOe YCTPOHCTBO — Tep-

MOperyaHpyOWHE BeHTUnb (TPB); 7 — ucnapurens; 8 — TpyGolpoBox AAs BCachIBaHHA Ta3o-

06pa3HOTo XJajoHa, 9 — BcaChiBaLimit KJallaH; 10 — oxJaXKAalollas KOHAeHcaTop cpeia (BoAa
HAW BO3AYX), Il —To XKe, oxjaaXpgaeMasi cpefa (BO3AYX HJAH BOAa)

Ilapoxkomnpeccuonnsle x0A00UNbHbIE MQAUILKLL HCTIONb3YIOT 3JHEP-
THIO MeXaHHYEeCKOTo NMpHBoAa (yalle BCEro OT JeKTPOABUraTess) AJs
HempepbBHOA LUPKynduuu pabodell cpeldpl MO 3aMKHYTOMY KOHTYPY
yepe3 ammaparthi, B KOTOPHX NOCJHENOBATEJbHO H3MeHseTcsl ee arpe-
ratHoe cocrosude. Ha puc. VIIL.2 npeacraBieHa npHHUHNHANbHASA
cxemMa paboTbl NMAapOKOMNPECCHOHHON XOJOAUJIbHOR MalIMHBI, BKJKOYA-
ome# B ceGs KOMIPeCCop, KOHAEHCATOP, APOCCENUPYIOMHUHA BEHTHAL H
HCIIApHTENb, COeIHHEHHEIe MeX Ay co00#i TpyGornpoBogamMu. 3aMKHYTAas
repMeTHYHAs CUCT€MAa MAalIWHbI 3amnoJHeHa pabouedl cpemoit — xoJo-
IOHJBHBIM areHTOM, KOTODHIH 06/1agaeT CBOACTBOM HCIAPATLCS NMPH HHU3-
KHX TeMIlepaTypax NpH JaBJjeHHH, 6JH3KOM K aTtMochepHOMY.

XoMoAUNBHBIH LHKJA OCYIIeCTBJAseTcs caeaylomuMm o6pasom. [lop-
HIeHb KOMIIpeccopa CXKHUMaeT ra3oo0pa3Hblil XOJOJHIbHBIH AareHt 4 C
BEICOKHMH JaBJeHHEM H TeMIepaTypoil yepe3 HArHeTATe/bHbIA KjanaH
NOZAeT €ro B KOHAEHCATOP, NMPEACTABAAIGUINA c000H TennooOMeHHBIH
anmapar, uepe3 paslesiollie CTeHKH TPYOOK  KOTOPOTO OTBOAUTCSH
TEeIJo OT XONOLUJBLHOIO areHTa K oxJaxkzjawouel cpene (Bona, Bo3ayx).
KoanyectBo oTBOAMMOro tensna Qx MXOMKHO COOTBETCTBOBATH YCJIOBUSIM
npeBpalleHusl ra3o00pa3HOro XOJOAMJIBHOTO. areHTa B XKHIKOe COCTO-
sune (yuactok HK Ha puc. VIIL.2,6). )Kuaku# XoJNORUIbHBIA areHT
NpH AaBJEeHHH KOHAeHCAnHH Py NOCTyNaeT K APOCCEJbHOMY YCTPOHCTBY
(TepMoperynHpYIOIWHUA BeHTHNb), TA€ AABJCHHE XOJOAMUILHOrO areHTa
cHUXaeTcs A0 JaBJjeHHs ucnapenus P, (yuacrox K[J). C atum masie-
HHEM XOJIOAMJIbHBIH areHtT NOCTyNmaet B UCNApHTeNb (TeNJI0OGMEHHHK
HETOCPEJCTBEHHOTO HCNapeHHs XOJOAHJBHOTO areHrta), yepe3 pasfe-
JSIOMHe CTEHKH TPYOOK KOTOPOro HZOJIKHO MOABOLHTHCS TEIJO OT OX-
naxpaemol cpeanl Qx (yuacrox JB), oGecneunBaiomee npespaiieHue
XOJIONHJIBHOrO areHta B ra3oobpasHoe coctrosiHue. I'asoobpasHbil xo-
JIOIMJbHBIH areHT N0 TPyGONPOBOAY MOCTYyNaeT K BCACHIBAIONIIEMY
KJlallaHy KOMIIpeccopa, rae NPOHCXOAUT CXKAaTHe mMapoB A0 AABJEHHS
xougencanuu Py (ydactok BH ua puc. VIII.2,6). TepmoaunaMuyeckue

— 242 —
OnexrporHag Subnuorexa http:/tgv khstu.ry/



IHKAB OaPOKOMIPECCHOHHBIX XOJOLH/b- 2
HEIX MAUIIHH BaHH B Kypce «TexHudeckas
TepMOAMHaMuKa» [22].

Ouenka 3sHepreTHyeckolt sddexTus- ey
HOCTH MOJyUYeHUss XOoJa0Aa OOHUHO IpO-
H3BOANTCH No Ge3pa3aMepPHOMY [OKasaTe- -
a0 — Ko3bhdhunuenTy HCNOJIb30BaHUSA
sgeprun KHUD (cm. nanee § 73), Bhyuc-

JS€MOMY KaK OTHOIIeHHe BLIpabOTaHHO- F’%ﬁ
ro xomona Qx K 3aTpayeHHON 3Heprud 7 2434
TN ua pabory annaparos B cocTaBe XO- f
JoAuNbHBHIX MamuH. Has paGoTwel napo- I
KOMNPECCHOHHBIX XOJOAMJAbHBIX MAIIHH  Prc. VIILS. AGcop6mucHHas Xo-
AOXAJIbHAA MamuHa

3aTpaunBaeTCss SHEPTUsi HA MPUBOA KOM- .. 0y o maoman soxa;
npeccopa Ny, Ha 3JEKTpOABHraTe b BEH- III — oxaaxjaemasi Boja; I -— rese-
THJAATOPA Npen, UCTIONB3YEMOTO HA NEPE- bk herymoyiontih  aeutans: . 4 —
MelleHue BO3AyXa dYepe3 KOHAEHCATOP ﬁ;;l’;::;’;};hf ;jg?&%ggy;"fy:;
HJIU TPAJUPHIO, U HA 3JIEKTPOIBUTATENb coc
Hacoca Nyac NPU BOASHOM OXJaXkKICHHH
Kongencaropa. C ydyeToM 3TOro sHepreTuyeCckas 3¢ (HeKTHBHOCTb
[OJNyYeHHs] Xo0J04a Opu paboTe NApOKOMNPECCHOHHBIX XOJOAUJBHBIX
mamud (mokasartens KMD) Briuucasercs no dpopmyse

Nx = Qx/(Nx -+ Nieu -+ Nuac) - (VII.2)

B coBpeMeHHBIX MapOKOMIIPECCHOHHBIX XOJOAHJAbHHX MAaINUHAX MO-
KasaTesb 3HepreTudeckoit addekxruBHocTd cocraBaser 2,5—3,2, 4to on-
penessfer MIMPOKOe HX NPHMEHeHHe BO MHOTHX 06J1aCTSX HAPOZHOTO
X034HiCTBA.

Abcopbuyuonneie xoaodunsnoe mawunst (puc. VIIL.3) ucnosbsyioT
TEIJIOBYI0 3HeprHi0 AJIsi NOBHILUEHHS KOHUEHTPAHHH PACTBOPOB, CAY-
XKalllux XOMOJUNBHEIM areHToM. B kadectBe paboueii cpenrl B abcopl-
HUOHHBIX XOJOJMJBHHIX MAIIHHAX HCINOJAb3YeTCS PacTBOpP ABYX  Be-
mwectB. BelllecTBa 3TH JOMKHE 3HAUATENBHO OTJIHYATLCS 110 TeMOepa-
Type KUIIEHUs IPH OJHHAKOBOM A ABJIEHHH, 4 OJHO U3 BellleCTB JOMKHO
o6mazare CIOCOGHOCTBIO AOCTATOYHO MOMHO MOLJIOIWIATH H PAcTBOPATH
napel BTOPOro BemlecTBa. BelecTBo ¢ 6oJiee HU3KOH TeMnepaTypol xH-
NeHUsE ABAAETCA XOJOLUNbHBIM AareHTOM, a BelleCTBO, MNOTJOLIAKIee
napsl, — a6copbenToM. B kauectBe paGounx cpen Haubosbllee pac-
npocTpaHeHue NOJYYMJIM ABe OMHAapHBle CMecH: aMMHAaK — BOZA H BO-
Aa — OpoMucTHil autuil. aa KOHAMUHOHHPOBAHHS BO3AyXa OOBHIUHO
LpUMEHAIOTCSs GPOMHCTONUTHEBLe aGcOpOHMOHHBle MAaUIMHHL, Tle BOJA
BHINOJIHSET POJIb XOJOAUABHOrO areHta, a GpOMHCTHI suTHit — abcop-
Genra [41].

B a6copOUUOHHEIX XOJOAUIbHBIX MAalIMHAX XOJOAUJNBHEIA UK OCY-
lecTBJAsIETCS B CleaylomeM nopsake. K ameeBuky B reHepaTtope mop-
BOZHTCS TeMJO, KOTopoe obecneynBaet HarpeBanue pacTeopa L0 COCTO-
SHUSI HHTEHCHBHOTO BHIJEJIeHHS 3 Hero YHCTHIX BOASHHIX mapoB. Q6
pasoBaBmHecs BOAsIHBle Maphl IOCTYNAOT B KOHAEHCATOP, yepes 3Me-
eBUK KOTOPOro NPOXOAHT OXJa)Kjaiomas BoAa, HOCTylnawmas mnocie
rpagupad. OTBOZA Telsia OXJaxaaioued Bogoi obecneunBaeT KOHAEH-
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Call{I0 YUCTHX BOASHBIX NapoB. Konmencauus nporexKaeT NpU AAaBJECHHH
KOHZEeHCauHU Py, yCTaHABAMBAIOMIEMCS B 3aBUCUMOCTH OT TeMIIepaTyphl
oxaaxparouieii Bogbl. O6pasoBaBmuiicsl BOASHOH KOHAEHCAT NOCTyNa-
€T K OCHOBHOMY PEryJHDYIOIIEMY BEHTHJIIO, TAe IPOUCXOXUT APOCCe-
JHPOBaHHe A0 AaBjeHus HcnapeHus P,, ycTaHaBJAHBAWIIErocs B COOT-
BeTCTBUH ¢ TpeGyeMOl TeMueparypoil oxnaxaaeMoil BOAH &y x. C gaB-
JeHueM P, BOZSIHOH KOHJEHCAT [OCTYNMaeT B HCMApUTe/b yepe3d TpyO-
qaTH 3MEeBHK KOTOPOTO TPOXOAHUT OXJaxjaeMas Boaa. B mextpyo-
HOM TIPOCTPAHCTBe MCIApHTEJst BOASIHON KOHAeHcaT ucmapsiercs. Ue-
~ pe3 TTeHKH TPYOOK 3MeeBHKa Ha HCIApeHHe OTBOLHTCS TEIJIO OT OX-
aaxnaeMoi Bomabl. OxJjaxjaeHHass BoOAa C TeMIepaTypol [y x Mocjae
' HCnapuTess XOJOAHJbHOH MaluHB NoctynaeTr B CKB.

OO6pasoBaBiunecs B ucnapurese YUCThle BOASHBE NapH NPOXOIAT B
aGcopbep, rae HaXOAHUTCS KOHIEHTDHUPOBAHHBIA PacTBOp GPOMHUCTOTO
autHs. Hag noBepXHOCTBIO KPEIKOTO pacTBOPA LaBJjeHHe BOLSHBIX Na-
POB HHXe, yeM JaBJeHHe YHCTHIX BOASHEX IapoOB, INOCTYlNAarOUUX H3
ucnapureas. BeoencTsue nepenajga NapuuajbHBIX AABJAEHUH NPOUCXO-
DUT norsomiende {aGcopOuus) BOASHHIX [1apOB KPEIKHM pacTBOpPOM H
COOTBETCTBEHHO IOHHKEHHe KOHIEHTpPamuu OpOMHCTOrO JMTHS B pa-
cTBope (ocamabaeHne pactBopa). B mpounecce aGcopbuuu BHIEnseTCS
TEIJIO, KOTOPOe OTBOAUTCA U3 abcopbepa ¢ BOAOH, MpOXonsimied Mo
Tpy6uaToMy 3MeeBHKY. B abcopbep HenmpeprIBHO yepe3 BTOPOH peryJu-
pYIOUIH{ BEHTHJb IIOCTyllaeT KpellKHil pactBop u3 reHeparopa Ocnab-
JIEHHBIH U KPEeNKHH PAcTBOPHI CMEIIHBAIOTCS, H ofpasywoumascs cMech
pacTBOpa lepekaulBaeTcsl HACOCOM B FeHepaTop, K KOTOPOMY MOJABO-
AuTCsl Temno. B reneparope npoucxomuT HeNpepHIBHOE BhINapHBaHHe
BOASIHBIX [1apOB H3 pacTBOpa, H o0pa30oBaBIIMNCSH  KREeNKH# pPacTBOp
GpOMHUCTOrO JIUTUsl 1O TPyGONpoBOAY mogaercst B abcopbep, a YUCTHE
BOJsIHHIE MapH NOCTYNAwT B KoHAeHcarop. Jas HopMmanbHOH paboTH
GpPOMHUCTOJMUTHEBON XOJIOMUIBHON MalIUHBI HeOOXOZUMO VA ANATh U3 ee
annapaToB BO3AYX, UYTO JOCTHTaeTcsl YCTAHOBKOH BAKYYMHOIO Hacoca
(na puc. VIII.3 He nokxasan).

B aGcopOuuonuoil xosmoauabHo# mawuue (cM. puc. VIIL.3) posb
KOMIIpeccopa BHIIONHAIT reHeparop u abcopbep. B abGcopbep mocty-
NalT YUCThe BOJASAHBIE 11apBEl U3 HCNAPHTeNs, YTO CXOAHO ¢ paboToi
BCachBawIed CTOPOHB KoMmmpeccopa (cpaBHuBaeM ¢ puc. VIIL2),
Hacoimenuniit Bogoii (ocsabaeHHbI) PacTBOp HACOCOM MOZAETCSI B Te-
HEpAaTop, Fe 3a CUeT BHEHIHEro TellJia NPOUCXOJHUT BHIIADUBAHHE U3
pacTBOpa BOAfAHBIX NTapOB NOJ AaBJEHUEM KOHAEeHCALUH, YTO aHAJOTHY-
Ho pabore HarHerareabHOH cropoHb KoMnpeccopa Ha pabory abcop6-
LHOHHOH XOJIOXHJAbHOH MaNIMHBI 3aTPaudBaeTCs TEIIO B TeHeparope
Qrer, PACXOAYETCS JIEKTPOIHEPTHS Ha [PUBOJ HACOCOB MEPEKAUYHBAHUS

~ pactBopa Nyac pac H OXJaxpaoueidl Boabl Nyac, Ha IPHBOA BaKyyMHO-
ro Hacoca Npac pax U Ha BEHTHAATOP TPaguPHU Npen. C yueTOM 3THX Be-
JNYHH 3HepreTuueckasn 3Qp(eKTUBHOCTL BEHIPaOOTKH KOJIHUECTBA XOJOAa
B a6COpOLHOHHOIT XOM0AUAbHON MamuHe Qx, KBT, paBHOro Ko/u4ecTBy
OTBOAUMOrO TEIJIA OT OXJaXKAAEMOil BOAH B HCMAPHUTENE, BHUMC/AETCH

no dopmy.e
MNx a6c = Qx/ (Qren + Nﬂac.pac + Nuac + NHaC.BaK -+ Ngen) - (VIIL.3)
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B pexnMax KOHJHIIMOHHPOBAHHS BO3AyXa MPH HCIONb30BAHHH B
reHepaTope mapa HJH ropsiueil Bojabl ¢ Temneparypoii 160°C B abcop6-
HHOHHBIX XOJOJAHJBHBIX MAUIMHAX JOCTHrAeTCsl [OKA3aTesdb fx ase=
=1,65.

Bosdyuinsie xoaoduaenoie mawtunor notpebasiioT IHEPrHi0 HA MpH-
BOJ KOMIpeccopa AJs CKaTHsl BO3AyXa, KOTOPHIH HCIIO/b3YeTCA B Kaue-
cTBe paboueroc BelIECTBA, UYTO [O3BOJSET HANPAB/SATL OXJAXJIEeHHBIH
BO3JlyX HeNoCpe[CTBEHHO B OO6CIY:KHBaeMOe MNOMelleHHe. B TexHHKe
KOHJIHIIHOHHPOBAHHS BO3AyXa HCIOJb3YIOTCSA ABA KOHCTPYKTHBHBIX pe-
HIeHHs /s NOJYYeHHs BO3JyXa B KAUeCTBE XOJOAMILHOrO areHTa: BHX~
peBhie TPYOBl U TypOOAETaHAEPHI.

B Buxpesoit TpyGe NPOUCXOANT BHXpeBOH 3(h(eKT TeMmepaTypHOro
pasmenenus Bospyxa (puc VIII 4). Cxkarwlit Bo3ayX ¢ HaYaJIbHOR Tem-
nepaTypoii, Kak npaBuJo, GJH3KOH K OKpY:Kalllel, NOCTylaeT Yepes
COILTO H TAHTEHHHAJbHO BXOAHT B yauTKy. B TpybOe BO3ayx cOBepllaeT
CJIOXKHOe BpalaTe/bHOE ABHIKCHHE H Y CTeHOK TPy6Gn o6pasyeTcst 30Ha
MNOBLIIEHHOTO AaBJEHHS, TAe BO3AYX uMeeT Gojee BHLICOKYIO TeMIepa-
TYPY I10 CPAaBHEHHIO C HauaJbHOH, a 110 ocH TpyOr obpasyercs 30Ha no-
HHXKEeHHOrO JaBJEHHsI ¢ BO3ayXOoM Oojiee HH3KOH TeMIlepaTyphl, yeM

sl b4
| ‘1

”
r?‘ <
il
,// e \_7‘__: _/_>_
4 3 2 5

Puc, VIII 4, BuxpeBasy Tpy6a

/ — venabiy BO3AYX, /] — oXna)cAeHHbUI BO3AYX, [-— col- tx

HO Aaf lloABoAa CHKATOrO BO3AyXa, 2— yJuTKa, pamouias tog @,
HalnpasjeHue BpalleHHIO BO3AYXa, 3 — TPy6a, B KOTOpOii X
BO3AYX CoBepuwlaeT BpallaTeJbHoe [BHXKEHUe 4 — npoc- * * * * * * * ‘

ceap haalau aJ1s1 BbIXOJZa HarpeTolo Bo3ayxa, § — Auwadpar-

Ma ¢ UEHTpaJbHbIN OTBEPCTHEM [AJs BbIXOKA  XOJOAHOLO
BO3A¥Xa

- N D

NI

Puc. VIII. 5 IMpuHOMNHAALHAA CXeMa TepMOIJTEKTPHYECKOro
MeToja MOAyYeHUsl XOAOHA H Tenaa tr

N, P -~ nonynpoBopHnhoBas  mapa, to ¢ ~T Temmeparypa

OKpy:alole#h cpennl, tx—TeMnepaTypa XOJMOAHBIX cllaes, 1
y
tl.— TeMllepaTypa ropsiyux craes, C — HCTOYHHK MOCTOSIH- "||
HOTO ToKa c
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HayasbHasi. Harperwifi BO3Ayx BHIXOAHT uepe3 nepudepuitHoe oTBep-
CTHE, OTKPHIBaeMO€ APOCCe/bHLIM BeHTHJEM, a XOJOAHHIH BO3AYX BHI-
XOAHT Yepe3 LeHTpaJbHOe oTBepcrHe B nuadparme. Ilosesno moxer
HCMOJAB30BATLCS KaK HarpeThifl, TaK U OXJaXAeHHHH BO3AyX, nocryna-
foutu#t nocse BuxpeBo#l Tpy6n. B Typ6omeTanzepax ucmoJb3yercs
NPHHUHN PACIIHpPEHHsi CXKAaTOro BO3AyXa H CONYTCTBYIOILErO 3TOMY
Npoueccy ero OXJaKAeHHS.

OHepreTuyeckas 3¢ (PeKTHBHOCTb MOJYUeHHs X0JOAAa B BO3AYIIHBIX
XOJOJ4/IbHBIX MALIHHAX 3HAYMTENHHO HHXKE (Nx.sos<<l), ueM B mapo-
KOMNPEeCCHOHHBIX H a6COpOUHOHHBX XOJOAHNBHBIX MalIHHAX.  ITO
ABJSETCA ONHOA M3 MPHYHH, NOYEMY METOAB MOJYUEHHS X0Ji04a B BO3-
AyWHBIX XOJOAUAbHBIX Mamu#ax ajs CKB npumessiorcs TobKo B Or-
paHHYEHHBIX CayYasix.

Tepmoarextpuyeckue xoa00unbHble annaparel HOTPebJSIOT 3JeK
TPOZHEPTHIO IJA moNyUeHHsi xosoja. TepMoaneKTpHUeCKHH METOA OX-
JaXKJeHHs] OCHOBAaH HA BO3HMKHOBEHHH TeMIepaTypHOIO mepemaja Ha
cnafx NpH NPOMYyCKAaHHHM NOCTOSHHOTO TOKA uUepes lenb H3 ABYX pas-
HOPOAHBIX MeTansoB. TexuuueCcKas pea/iM3auus MeTOAa TEPMOIJEKTpH-
YeCKOro OXJ1aXAeHHs BhepBhe nmpeasoXeHa akagemukom A. ®©. Hodpde
[14] ua ocHOBe HCNONb30OBAHHS B JEKTPUUECKOH Hend NOJyNPOBOLHH-
KOBHIX TepMO2JieMeHTOB, coOpanuux B 6atapero. KOHCTPYKTHBHO Tep-
MO3JeKTpHYeCKHe GaTaped BHINOJHSIOTCA U3 PsAa COeAUHEHHBIX B DJIEK-
TPHYeCKYIO Hellb eJHHHUHBIX TePMOJIEMEHTOB, KaXAbIH M3 KOTOPHIX
BKJIIOYAeT [Ba HOJNYAPOBOAHHKA, 006pasyiOIIHX ropsuuii H XOJOAHBIH
crnan (puc. VIIL5).

Uepe3 TepMoasiekTpuUecKHe GaTaped  NPONYCKAaeTcs NOCTOSHHBIMA
TOK, H HA XOJIOOHBIX CHAafAX TEPMO3JEMEHTOB NPOHCHOAMT MOIJOLIeHHE
Temsa M3 BO3AYLIHOrO MOTOKAa, a HA FOPSAYHX CNAasgX BHAEJSETCH TenJo.
DTO TeIJIO HYXKHO OTBOJAUTH, AJIA UEro HCHOJb3yeTCs HAPYKHBIA HAH
yAansieMblit BO3AYX, 060poTHOEe BogocHaOxenue u aAp. as unTencudu-
Kallid BHeEUIHEero Temjoo6MeHa TepMO3jeMeHTH OOGBYHO CHAbXKaroTcs
opebpeHUeM.

Ipu pabote TepMO3JIEKTPHYUECKHX OXJ1afuTeNell MOTPEBASIETCS IJ/IeK-
Tpo2Heprus Aasi repmobarapeii Nyep, Ha NPHUBOL BEHTHJIATOPA Npenw H
Hacoca Nuac MPH BOASIHOM OXJaxAeHUH ropsiuux cnaeB. Ilokasarenn
KU nns repMossieKTpHUECKHX OXJafuTeNell BHUHCAseTCs no popMmyne

Nx.1ep = x/(Nrep + Noen -+ Nuac) - (VIIIL. 4)

Ha cylecTByolHux 0OJAyNpOBOAHUKOBLHIX MarepHaax B OOBIUHBIX
pexuMax  KOHAHMUHOHHPOBAaHUS BO3AyXa [AOCTHraeTrcs  NoOKasaresb
'nxlrep-_—'l':—l,G.

Cnoco0bl HCIAPHTENbHOTO OXJAaXKAEHHUS, DTH CNOCOOHl OCYILeCTBJs-
I0TC C TOMOIIBI0 MPOHECCOB NMPSAMOro H KOCBeHHOTO HCMAPHTENBHOrO
oxnaxaeHus Bo3ayxa [17]. OcobeHHOCTH 3THX IPOUECCOB PACCMOT-
perst B ra. IV. DHepreTuueckas 3¢¢GeKTHBHOCTb NMPSMOTO HCNAPHUTENb-
HOTO OXJaXJEHHSl ONpefessieTcs KOJHYeCTBOM $IBHOrO Temna Qg, OT-

“"BOJUMOI'0 OT BO3AYXa HA HCHAPEHHe BOABI, H 3aTPATAMHU 3JeKTPOSHED-
THH Ha NepeMellleHHe BO3AYIIHOTO mOTOKAa Ngen, Ha paboTy #Hacoca
Nuac Ha pennpxynsuuio opomaromeit Boasl. Ilokasatens KM pas
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BPOIECCOB HCIAPHTEIbHOTO OXJIaXKACHUS BLUHCASETCS 110 hopMyJie
| Nx.n.u = @/ (Nzen + Nyac) - (VIIL.5)

B ycaoBusix Kapkoro H CyXoro KIHMaTa B annapaTax IPsSMOro HcC-
;apHTEJBHOrO OXJaXKAEHHS JOCTUTaeTCs Mx.n n= 15--24.

MeTtoa KOCBEeHHOTO HCIAPHTEJBHOTO OXJIaXKAeHHs XapakTepH3yeTcs
‘OTBOZOM TelJa OT KOHAHIHOHHPYeMOTO BO3JyXa uepe3 CTEHKY K BOJe,
‘oxsaxkpaeMol HcrapeHHeM BO BCIIOMOraTesIbHOM IIOTOKe Bo3ayxa. Pas-
JAMYAIOT METOAB Pa3AeNbHOrO H COBMEIleHHOI0 KOCBEHHOTO HCIapUTe b
HOrO OXJIaXKAEHHS.

Mpu pas3sfenbHOM KOCBEHHOM HCNApHTEJbHOM OXJaXAEHHH BOJA
OXJ1aX[aeTcs B rPajMpHe H MOAAETCS B NOBEPXHOCTHHI TemynooOMeH-
Hug. Co CTOpOHH opeGpeHHs TeNJOOOMEHHHKAa BEHTHJASTOPOM MOAa-
ercs KOHIHIHOHHPYEMBIH BO3AYX, KOTOPH# OTAaeT TeNJo Ha Harpesa:
RHe Boabl. McnapuTenbHoe OXJaXKaeHHe NOAOrPeBlUeficss BOABI OCyllle-
CTBJASETCS B OTAEJBHOM KOHTAKTHOM amnnapare (rpagHpHe), yepes Ko:
TOpHIl OGBLIYHO MPOXOLHT HAPYXHBIH BO3AYX. DHepreTHyeckas 3¢ ¢ex-
THBHOCTb IIPOLIECCOB KOCBEHHOT'O HCIAPHTE/BHOTO OX/1aXKAEHHs olpeje-
AseTCs KOMMYECTBOM siBHOrO temsia Qu, OTBOZHMOrO OT BO3AyXa B IO
BepXHOCTHOM TeNJJOOGMeHHHKe, H 3aTPaTaMH 3JeKTPOSHeprHH Ha IPH-
80, BEHTHJSATOPOB Npey, HACOCOB Nyae H Ha pabory rpafupHu Nip. Ilo-
kasateab KM a5 KOCBEHHOrO HCHAPHTEBHOTO OXJaXKAECHHS BBIUHMC-
ngetcs no dopmyne

Nx.x.u = / (Neen + Nuac -+ Nip) - (VIIL.6)

B knuMaTHUeCKHX YCJOBHSX CpeAHell NMOJOCH Hallef CTPaHbl pas
feJbHOe KOCBEHHOE HCIApHTeJbHOe  OXJaXXAEeHHe HMeeT NOKa3arenb
1x.x.n=5+8.

CoBMellleHHOE KOCBEHHOE HCIIAPHTE/IbHOE OXJaxkKAeHHE OCYIUEeCTBJS-
eTcs B annaparax, B KOTOPHIX KOHCTPYKTHBHO OOb€JHHEHB I10BEpPXHO-
CTHHIH TeNJOOOMEHHHK H TpajgHPHSA. DTH annaparhl HA3LIBAIOT TEIJO-
O6MeHHHKAMH KOCBEHHOTO HCIAPHTEJNbHOTO OXJIAXKIEHHS H OHH MOTYT
ObiTb ¢ HAcOCHOH M ¢ Ge3HacocHO# mopadeit Boawl [17]. Duepreruue-
cxas 3$GheKTHBHOCTb OXMaXKAeHHs oueHHBaetcs no dopMysae (VIII6)
H OOBIYHO MOKa3aTeb Nz x u=6--10.

§ 59. KoHcTpykTHBHBIE 0cO6eHHOCTH H noalop o6opyAoBaHHA
NapoKOMNPECCHOHHbIX XOJMOAUJIbHBLIX MAMIHH

Ins monydeHHss XO/M0fa repMeTHYHAs CHCTeMa NapOKOMIIPECCHOH-
HO# XOJIOAM/JIbHOH MalIHHBI MOXKeT OHITh 3aMO/JHeHa JI060# KHAKOCTHIO,
KOTOpasi NpH MCapeHHH o0ecliedHBAeT OTBOA OT OXJaXKAaeMO# CpefBl
(Bomb mJH BO3AYXa) tpebyeMoro kKogsuuectBa Tenma. OpHAKO  OT
CBOHCTB 3alOJHAIOIIMX KHAKOCTedl B 3HAYHTENbHOH CTElNEeHH 3aBHCST
3HepreTHYecKas 3HeKTHBHOCTb H pa3Mephl aNnapaToB XOJOAHUABHOR
MAIUHHBI,

Xonoaunbhnie arentol. [Ipumensiembie 8 CKB 0apOKOMIIPECCHOH-
Hble XOJIOAHJIbHblE MAUIMHBI 3aNOJHAIOTCS XOJOAUJbHBIMH areHTaMH,
KOTODBIE JOAXKHEI OTBeYaTh CJAeAYIOIHM TPeGOBaHUAM:
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10 yCJAOBHAM TeXHHKH Oe3omacHocCTH—ObTL Ges-
BPEeJHBIMU /Il YeJOBEUECKOro OPraHM3Ma, HeBOCHJIAMEHAIMHUMHUCS |
B3pBIBOGE30NaCHBIMH;

MO yCAMOBHUSIM nNOJyUYeHHs BHCOKHX 3Hepreruye-
CKHX TokasareJndel — o6iagaTh YMEepPeHHBIMH JaBJICHUSIMU KOH-
geHcanuu B obaactd pabouux TeMuepaTyp OXJa)KIaoIUX KOHAeHCa-
TOpH cpel; npu pabouux reMneparypax ucnapeHusi 2—8°C umetb AaB-
JieHHe B HCIapuTe/ie He HHKe aTtMocdepHOro, urob6H uzbexarb obpa-
30BAaHHsI BaKyyMa B yCTaHOBKe; 00/1afaTh BHICOKOH TENJIOTOR Hcliape-
H®d, KOTOpasi ONpexesseT XOJOAONPOU3BOAUTENbHOCTh NpH 06pas3oBa-
nun 1 M® napa;

N0 (pHU3UKO-XHMHUYECKOMY COCTaBYy— 06aafatr HHEPT-
HOCTBIO B OTHOLIEHHH KOHCTPYKIHMOHHBIX MaTepuaJ/ioB; He Pas3jaraThblst
IPH BHICOKUX M HH3KHX TeMIlepaTypax; HMETb BHICOKYIO TEIJIONPOBOM-
HOCTb W TENJOOTAAUY, XOPOIUO PACTBOPSTH MaCJo, LWHPKYJIHDPYIOUIEE B
KOHTYPe XOJIOZUJNBbHON MAalUUHBI.

C yueroM 3Tux TpeGoBaHUN B MAapPOKOMIPECCHOHHBIX XOJOZUJBHHX
mamuHax a4 CKB Hawau npuMeHneHue ppeoHbl—YTIE€BOAOPOAH, B KO-
TOPHIX aTOMBl BOZOPOJAA IOJHOCTBIO HJH YaCTHYHO 3aMeHeHBl HTOpoM
u xJopom. Ilo cranmapry ppeoHB Ha3bBAIOT XJajgoHaMu U 0603Haua-
1ot 6ykBoii R. Haubosee mwupoko npumMensiiorest B CKB cnenyromue TpH
tTrna ¢peonos (cm. taba. VIIL1).

Xaadon-12 (R12). BecyserHmit ras ¢ ouelb ciabuM 3amaxom, Ges-
BpejeH, He TOPHUT, B3pwiBoGe3onaced. IlpuMepuo B 4 pasa Taxkenee
BO3AyXa U npu Oosbllei yreuke u3 6ajJIOHOB H XOJOAHIbHHIX MallUHH
MOXEeT BHITECHATh BO3AYyX U3 pabouell 30HH MOMeIIeHHS, UTO ONAcHO
ans veqnoseka. Ilpu atmocdepHOM RaBJeHUH KUIIHT, IPU TeMIepaType
—29,8°C. Vmeer ymepenHble maBjenus Koumencauyud. Hefirpanen ko
BCeM MeTagasaM, NpHUMeHsieMbIM B MAIIHHOCTPOEeHHH. XOPOIUO PacTBO-
psier Macjgo. Obnagaer oueHp GOJBIIOH TEKYUECTbIO H NPOTEKaeT gaxKe
Yyepe3s MUKPOCKONHMUECKHE TPELIHMHBI B MeTaJsllie, UTO BBIABHUTAET [OBHI-
IleHHble TPeOOBAHUS K I€PMETHUHOCTH COEAUHEHHH U BCEX KOHCTPYK-

TaGunuua VIII.I. OcHOBHbE NOKA3aTEAH XOJNOAHJLHBIX AreHTOB

XoMOAHABHBIN areHT
ITokasaTenu
RI2 R22 R142
TeMmnepaTypa KumeHusi (uclapenis) Ipu —29,8 —40,8 —9,2
atMocdepHoM AasJenuy, °C
O6beMHas XOJI0A0IPOU3BOAUTEIBHOCTD,
KIx/M3.
npH fp==5°C; 1,,=30°C 2531 4043 1600
npu ty=—15°C; {;=20°C 1332 2158 687
JlaBnenue naceliiienus napos Py, klla, 1pu
temneparype, °C: J
35 750 1274 364
30 647 1104 301
10 323 538 113
5 265 490 78
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THBHBIX 3JE€MEHTOB XOJIOAHJbHON MaMUHE.  YTeuKYy XJajf0HA OUCHD
TpYAHO OGHapyXuTb, TAK KaK OH He WMeeT uBera W 3amaxa. Mecro
yTEUKH ONPEAe/AIOT IO H3MEHEHHIO [BETa IJaMeHU B TajJOUAHOH naM-
ne. [Ipy cONpUKOCHOBEHUH ¢ OTKPHITHIM OTHEM HJH FOPSAYMMHU IOBEpPX-
HoCTAMH ¢ Temneparypoit Beme 400°C xnagon-12 pasaaraercs 1 o6pa-
3yeT sJOBHTHII ras ¢ocred (B HeGousblIHX KoauuecTBax). [TosTomMy B
NOMellleHUsIX, TAe PACIOJOXKEHH XOJOAUJNbHBE MalUHHH € XJaJ0HOM,
3anpellaercsi KypUTb U YCTaHABJMBATb 3JIeKTPOHArpeBaTe/bHbE MPH-
Gopbl. X1aa0H-12 mosyuns MHPOKOe NPUMeHEeHHe BO MHOFHX 00sacTsix
TeXHUKH — OT JOMANIHHX  XOJIOOHJbHHKOB A0 XOJOLHJbHHIX MalllUH
6OJIbIIOH X0JI0A0NPOU3BOLUTENBHOCTH.

Xaadon-22 (R22). Tlo ¢U3UKO-XUMHUUECKUM CBOHCTBaM OJH30K K
XJaafoHy-12, Ho umeer GoJee BHICOKHE TEPMOAHHAMHUECKHe CBOUCTBA.
boJsee BhicOKast  oObeMHast XOJMOAONPOU3BOAHTENBHOCT — MO3BOMACT
YMEHBIIYTL pasmephl Komnpeccopos. KoadduuueHTH Ten/aooTZaud HA
30% sBbie, yeM y xJamoHa-12, uTo gaetr BO3MOXKHOCTL COKPaTHTb Pas-
Mephl TenIOOOMEHHBIX arperatoB. B KauecTBe HELOCTATKA OTMETHM MO-
BHIIIEHHOE AaBJjeHHe KOHAEHCALUUHU N0 CPABHEHHIO C XJaf0HOM-12.

Xaadon-142 (R142). He snoBuT H oyeHb c¢/1a60 BOCIJAaMEHSETCS.
IIpu arMochepHOM naBaeHHu KHNUT npu temneparype —9,8°C. Mmeer
MaJple AaBJeHUS KOHAEGHCAUMU IPH BHICOKHX TeMneparypax (fx=50°C,
Px=700 klla). [IpenMymieCTREHHO TPHUMEHSIETCS B XOJOAUJBHEX Ma-
muHax, paboTaoUUX NPH BLICOKHX TeMmepaTypax KoHaeHcandu (Ha-
npuMep, B ABTOHOMHBIX KOHAHMIHOHePax ajs KaOWH MAUIHHHCTOB Kpa-
HOB B ropsiuux unexax). HemocTatok — Hu3kas yaeabHas o6beMHasd X0-
JIOAOTPOU3BOAUTENBHOCTD.,

Onpenenenne X0JM0R0NPOU3BOAMTENLHOCTH H PeXHMOB palorbl BO-
AOOXJNAXKAAIUX XOJOAHJBHLIX MalHH. [IpOM3BOAHTENBHOCThL XOMO-
AHUJBHON MalluHB, KBT, onpenensieTcst KOJUYECTBOM TelJa, OTBOAHMEIM
OT OxJaxaaeMoll cpeibl! B TeyeHue 1 u:

Qx=10,278V; g, Ay 1073, (VIL.7)

rae Vp—uacoBoil paGouuil oGbeM HUNMHAPOB KOMIpeccopa, M3[u; ¢, — yaedbHas
MPOU3BOAUTENBHOCTD  XOJMOAMILHOrO areHTa, KJIX/M3 A, — KeadduuueHt nojgauu
KOMIIgeccopa.

O6beM uUAMHIPOB KOMIIpeCccOopa ONpejessieTcsl KOHCTPYKUHeH u
4acTOTOH BpalleHHs Bana KoMnpeccopa. Jl/is onpesfeieHHON KOHCTPYK-
HHH KOMIIPECCOPA H YacTOTH BPaLleHHs 3Hayenue Vy, NOCTOAHHO. ¥ Keab-
Has o0beMHas XOJOXONDPOU3BOAUTENBHOCTD ¢y U KO3 hHIHUEHT TORAYH
KOMIIpececopa A, 3aBHCAT OT THIA XOJOAHJIBHOTO areHTa M TeMiepaTryp-
HBEIX PeXXUMOB pPabOTHI.

TemnepaTypHHii pexXuM onpenessieTcsi cleAYIOLUIUMH NOKa3aTe 1aMH
XOJNIOAUNBHOIO areHTa: TeMIepaTypoit ucnapeHus (kKumeHus) fy, TeM-
NepaTypoil KOHAEHCALUH fx, TeMIepaTypoi BcacHBalus B KOMIIPECCOp
fac, TeMIIEPATYPOR MepeoxaxK geHus fn. TeMuepaTypHElil pekuM paGoTH
YOJIOAHJBbHBIX MallHH AOJ2KEH  YBA3LIBATBLCS ¢ PACUETHBIMH IOKa3a-
TensiMu paboThl annaparos B coctase CKB. -

t B 3ToM myHKTe pacCMaTPHBAOTCA PEXUMBI, IPH KOTOPBIX OXJIAXK7aeMOff cpefofi
ABJigeTcA BOJA, HCIOAb3yeMas B anmapatax CKB.
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B cooTtsercTeHu ¢ pacueroM npomeccoB B CKB ans Bhibopa THna
XOJIOLHJIbHOH YCTAHOBKH H pacyeTa PeXXHMOB ee pabOThl H3BECTHBHIMH
BeJHUHHAMHU ABJAIOTCS: TpebyeMoe KOJHYeCTBO XOJI0OAA AJS anfiapaTtoB
CKB; TeMneparypa X0JI0[HOH BOAH fy, x; PACXOR X0a01HOH BoaH Gu, x;
TeMIepaTtypa cpeibl (BOABI HJHM BO3/yXa), HCIOJb3YeMOH IS OXJaXK-
JIeHHs1 KoupeHcatopa. TeMmepaTypa HCHapeHHs XOJIOIHJIBHOIO areHTa
{, B HClapurese XOJOAUJbHOA MAIIMHEI IPUHHMAaeTCs He MeHee YyeM Ha
2-—4° gnxe TpeGyeMoOll TeMIepaTyphl OXJdaxAeHHOH cpeabl. [as Heas-
TonoMHpix CKB TeMnepatypa XoJOnHOH BOAH npuHuMaerca 6°C
TOorga HeoGXOAHMAs TeMNepaTypa HCHapeHHs COCTABHT:

to=1ty x—(2+4) =6—3=3°C. (VIIL.8)

IIpu noHuxeHuH f, Ha 1° XOJOAONPOU3BOAUTENBHOCTD XOJOAUIBHOM
ManiuHbl, paboTaioulei Ha xnajoHe-12, cHHXKaercss npuMepHo Ha 4%.

TeMmniepaTypa KOHi€HCAlMH XOJOJMJIBHOTO areHTta fx NpexXKjie BCEro
3aBUCHT OT TEMIEPATYPHl H KOJHYECTBA OXJjaxKjaaioweH cpeasl, nNpoxo-
Asiuiell yepe3 KOHJAEHCATOP XOJIOAHJIbHOH MamMHBL. [ XOJOAHJIBHBIX
MAalIHH ¢ BOASHBIM OXJaXAeHHeM KOHAEHCATOpa Tepenaj no oxJaxzaa-
omedt Bose npuHuMaercs 5—6°C. Kak npaBHio, npeAycMaTpHBaeTcs
060pOoTHOE BOJOCHAGXKEHHe, H BOJAA OXJAaXKIAaeTCA B BEHTHJAATOPHHX
rpagupuax. TeMmnepaTypa oxXJaXK/AeHHOH HCHapeHHeM BOABI B COBpeE-
MEHHBIX BEHTHJNATOPHHX TrPajUpHAX Ha 4—6° Bhille TeMAepaTyph Ha-
PY3KHOTO BO37yXa MO MOKPOMY T€PMOMETPY fu.m, NOCTYNAIOUIErO B Tpa-
aupHio. TemnepaTtypa KoHAeHCANUHU AJS CHCTEM 060DOTHOrO BOAOCHAO-

2KeHusa
tp=ty y+ (10 = 14). (VIIL.9)

Bo3ayiHble KOHASHCATOPbI KPYNMHBIX XOJMOAUNBHBIX MAIHH YCTaHAaB-
JHUBAIOT Ha KpblllaxX 3AaHHUHA, H AJAA OXJNAXICHHS CAYXKHT HAPYRHBIH
BO3JyX C TeMnepaTypo#l {fm, NPOAYyBAeMOH €O CTOPOHBI OpeOpeHHBIX
TpyOOK oceBbIMU BeHTHasiTopaMHu. Ilpoxoass xouaencaTop Bo3nyx Ha-
rpeBaetcs Ha Af,=6--10°C. TeMneparypa KOHZEHCAlMH NPH BO3LYI-
HOM OXJaxAeHUU

ta=ty+ A te/2 4 (4 +6). (VIIL. 10)

Ilast noBbIlIEHUS SHEPreTHYECKUX NOKasaresei B cxemy Tpy6ompo-
BOAOB NAPOKOMITPECCHOHHBIX XOJOAHJIbHHX MAIIMH BKJOYAOT XJ1aAo-
HOBHIE TelLIOOOMeHHHKH, KakK nokasaHo Ha puc. VIIL.6., XnapoHoswii
TerooOMEHHHK HMeeT BHYTPEHHHHA 3MeeBHK, 3aKJI0YeHHHIH B KO-
XKyX. 3MEeBHK TNOAKJIOUAETCH K TPYOONPOBOAAM XKHAKOTO XJajoHa
flocne pecHBepa M Ao Tepmoperynupyiouero Beatuas (TPB), a mex-
TpyOHOE MPOCTPAHCTBO B KOXKYXE NO NPOTHBOTOYHOH CXeMe MNOAKJIO-
qaercss K TpyOonpoBojaM ras3oo0pasHoro X/1ajgoHa TOCAe HCmapHTess
M [0 BcacmiBauus B koMmmnpeccop. Uepea  creHku  3Me-
€BHKAa  XOJOAHBIH  ra3oo0pasHbl XJaAOH  BOCHPHHHMAeT Tem-
JO JKHAKOTO  XJIaJoHa, BCJIEACTBHE UEro TeMneparypa  >KHi-
KOro  XJajoHa  CHHXAeTCH NPH IOCTOSHHOM  JAaBJeHHH (CM.
puc. VIIL.6,6 orpesox KKy), a TreMmeparypa rasooGpas-
Horo mnosbimaercss (otpesok BB:). [ToMHMO yuayunieHHss SHepreTHue-
CKHX TOKazaresed HaJMyHe XJAJOHOBOTO TENJOOOMEHHHKA yJVYIIAeT
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Puc. VIIL6, XoloauabHas Mamuna ¢ XJA3J0MOBBIM TennooGMenuskom (a) u 1gP — [-puarpamma
nuxkaa ee paGoTH (6)

! — nopllleds Kommpeccopa, 2 — KOHReHcaTop, J — pecHsep JAas c6opa XHAKOrO XJafoHa;

4 — Tpy6onpoeog AJasl MOKAyN KHAKOTO XJajoHa, 5 — XJAAAOHOBBIK Tenaoo6MeHHHK, 6 — TPB

7 — HCTlapHTenb, & — TpyGomposoa AAs MNomayH rasoo6pasHoro xjaajgoHa, 9 — Bcacuipapomuf
KJamaH Kommpeccopa

SKCIJYaTalHOHHBlE KAayeCTBA XOJOLHJIbHBIX MAalIHH: ofecHeyHBaeTcs
«CyXOH Xoz» KoMmpeccopa (meperpeB mnapoB IMepel BCachiBaHHEM B
KOMIIpeccop); moBHIIaeTcss HagexHocTb paborer TPB; yayumaiorcs
ycoBHS Bo3BpaTa Macsaa B kKomnpeccop. Ilpun Hanmumu xsaagoHoBoro
TeIIo06MEeHHHKA B CXeMe XOJOAHJBHOH MANIHHBI TOSIBJASIOTCS €Ile ABa
TEMIIEPATYPHBIX N0Ka3aTessl, XapaKTePU3YIOMIHX PeKHMB paboTH:

TeMnepaTypa neperpeBa ra3oo6pas3HOro xJaf0Ha, COOTBETCTBYIOIAS
TeMIepaType BCACHIBAHHA B KOMMPeCCOp fae, — MOXKeT ObiTh Ha 10—
40° BbllIe TeMOepaTyphl HCAPeHus fo;

TeMIepaTypa nepeoxJakAeHHus XHAKOTO XJ1afoHa f; mepel TEpMO-
peryHpymouUuM BeHTHIeM — MoxeT ObThb Ha 3—5° HuXKe TeMnepaTypH
KOHJEHCALHH fx.

CpaBHeHHe XOJOAMJABHBIX MAIIMH HeOOXOAHMO MPOBOAHTH MPH OfH-
HAKOBHIX TEMIIePaTypHHX ycaoBHAX HX paboret B CCCP npuusartu
cienyollie TeMOepaTypHble PeXXKHMbl AJS XOJOAMJbHBIX MAIIHH:

CTAHOApTHOLIL peXcum — TeMnepatypa Hcnapenus fo=—15°C, TeM-
nepatypa BCachIBaHHUSA fre= 15°C, TeMneparypa KoupeHcauu tx=30°C,
TeMnepaTypa nepeoxsaxnenus (nepex TPB) #,=25°C;

pexcum O KOHOUYUORUPOBAKHUS 8030YXa — TeMnepaTypa HCHape-
HHA 1,=05°C, TeMneparypa BcachiBaHHS fge=15°C, TeMneparypa KoH-

AeHCauMH tx=35°C, TeMnepaTtypa mnepeoxaaxaeHus fp=30°C.

B xaranorax M CcnpaBOYHHKAx YKAa3bIBAIOTCA  XOJOZONPOH3BOJ M-
TeJbHOCTb XOJOAMIbHEIX MAUINH A/ CTAHAAPTHHIX ycaoBui. Jleficreu-
TEJIbHBIE TeMIepaTypHble PeXUMBl pabOTH XOJOLHJAbHHIX MAaIIHH (pa-
Goune pexxumnl) B CKB 3aBHCAT OT KOHKPETHHIX YCJIOBHH 3KCIIyaTa-
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IUH H, KaK OpaBuao, OTJAHYAIOTCSA OT CTaHdapTHBIX yCHOBHfI. n03TOMy
JeldcTBUTEJNbHASA XOJAO0A0UPOU3BOAUTEJALHOCTD Qx XOJOAHJILHOW MAallHHEI
MOJKeT OTJIHYAThCs OT JaHHOH 1o KaraJory Qx cT. -

Q= Qy ¢r 90/ (her 9y, cn) » (VII 11)

rae Acr, A — KO3(h(HIHEHTEl 1024l KOMIpeccopa npH pabore B CTaHAApTHOM H pa-
6oueM pexHMax, ¢, cr, o — yAeJbHass XO0JOJONPOM3BOJAHTENbHOCTb XJaJOHA IPH
paGoTe B CTaHAapTHOM H pafoueM pexumax, KIlxk/m>.

B ra6n VIII 2 maHa XoJoZonpoOH3BOAHTENBHOCTL BOZOOXJAXKAAI0-
IIHX TapOKOMIPECCHOHHBX XOJOAUNBHEIX MalldH UpH HX pabore B pe-
JKHMe A1 KOHZHMIHOHHPOBAHHS Bo3AyXa. Ecsin peXHMHB paboTH OTJIH-
yajoTest 0T CTAHAAPTHHX, TO HEOOXOAHMO BHUHCAHTL AeACTBHUTE/ILHYIO
X0J1040upoH3BoAHTeAbHOCT 10 hopMyne (VIII 11). Jannele o Ko3(-
(dUIKHeHTaX NOLAYH H YAEJABHONH X0J000POH3BOLAHTRAbHOCTH IPUBEACHHI
B KaTaJjorax XoJOAM/JbHBIX MAIIHH H B cupaBouHoil JuTeparype [41].

KoHcTpyKTHBHBIE 0COOEHHOCTH NAPOKOMIPECCHOHHBIX XOJAOAHIbHBIX
MawnH. llapokomMupeccHOHHAast XOJOAHJAbHAS MallHHA NOCTABJSIETCS
B BHJle KOMIJIEKCHOTO arperara, BKJIoyaoulero B ce6si Komnpeccop, KoH-
JleHCaTop, HCHAPHTEb, XJA4JOHOBHH TeNJo0OMeHHHUK, IHT ynpaBieH#s,
npu6opLl aBTOMATHYECKOTO KOHTPOJISI H PeryaHpOBaHHus

Komnpeccop B oreuecTBeHHO#i NpakTHKe MOJAYYHJIH paciupocTpa-
HEHHe NapOKOMIPeCCHOHHBIE XOJOAHJbLHBIE MAaliHHBI ¢ HOPIIHEBBLIMH,
BHHTOBBIMH H [EHTPOOEXKHBIMH KOMIpeCccopaMH, HMEIOUUMH OPHBOX
OT 3JeKTpoABHUraTesell XoJomHbHbE MAWIHHBI C TOPIIHEBHIMH KOM-
IpeccopaMH PeKOMeHyeTcsi IPUMEHSITh 10 XOJOLOIPOH3BOAUTENLHOCTH
430 kBr. das guanasona xogogonpoussopuresbaoctd 430—1200 kBr
NpeNoYTHTEALHO NPHMeHeHHe MAaUIHH ¢ BHHTOBHMH KOMIpPECCOpaMH.
Ilpu Gonbwell x0J0AONPOH3BOAUTENLHOCTH PEKOMeHAyeTCsl NPHMeHSTh
XONOAUAbHEIE MALIHHH € TYPOOKOMIIpeccopaMm.

ITopmHeBHe KOMNpeccopnl MaioH X0JOAONPOH3BOLHTENBHOCTH [0
12 kBT KOHCTPYKTHBHO BHOOJHSIOTCS TeDMETHYHHIM C BCTPOEHHBIM
3JEKTPOJABHIaTesleM B 3aBapeHHHN KOoXyXx 6e3 pa3beMoB TakKHe KOM-
npeccopsl HauboJjiee yaoOHE AJi51 BCTPAHBAHHSI B aBTOHOMHbIE KOHIHUIIH-
onepul. IlopuineBrle KoMNpeccopsl XOJOLONPOH3BOAHTENBHOCTBIO [0
€0 kBT KOHCTPYKTHBHO BHINOMHSIOTCS ¢ 6eccalbHUKOBHIM COeHHEeHHneM
9J1eKTPOABHraTensi ¢ BajoM OJok-kaprepa. IlopliiHeBre KoMIpeccopht
XO0JIOJONPOH3BOAHTENLHOCTRIO 10 250 KBT KOHCTPYKTHBHO BBINOJHS-
TCs ¢ CaJbHHKOBHIM YIJIOTHeHHeM KOHIA Bajla, BHICTYHAWOWIErc H3
Kaprepa AJisi COefMHeHHs] C OTHe/bHBIM 3JeKTPOABHrareseM Mydroi
HJIM 4epe3 KJAHHODEMEeHHYIO nepenayy

Ha puc VIII 7 nokasana KOHCTPYKTHBHAasi CcXeMa CaJbHHKOBOT'O
nopiiHeBoro Komupeccopa. KoHen AByXKOJEHYATOrO IITAMOOBAHHOTO
CTa/IbHOTO BaJIa, ONHPAIOUIErocst Ha NOALIHNHUKH KaueHHsl (1uapuKoBhLIe
HJIH DOJIMKOBHIE), Yepes casnbHUK BhIBeleH Hapyxky. Ha Bany 3akpeuse-
HHI 1IATYHLI, BEDXHHE FOJIOBKH KOTOPHIX IJIABAIOUIUM NaJblieM COefHHe-
Hel ¢ mopwiHeM B BepxHeii wact 6/0Ka HUAMHAPOB PaCHOJI0KEHEl KJia-
NMaHHas JOCKA ¢ HATHeTATeJbHEIMH H BCACHIBAIOIIMMH KJaamaHaMu, Ha-
THETATe/bHHE KJANMaHbl OTKPLIBAIOTCS NPH [HOBHILEHHH A4BJACHHSI OT
CXKaTusl HOpUIHEM NapOB XOJOAHJNBHO"O areHTa M 3aKPHBAOTCs 104
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Puc. VI11.7 Caabnukopuii nopuinesolt Komnpeccop

! — nepensss Kpblka, 2 — CalbHuK, 3 — KapTep, 4 — 610K UWIHHADOB, 5 — WATYH ¢ TOpIs
HeM, 6 — KaallaHHas [AocKa, 7 -— KpblUKa UMAHHApPOB &8 — XoneHuyaTuif Bad 9 — NOAMHTIHHEK
sanunfl, /0 — NORIUMMHHK TepelHult

JeiCTBHEM YIPYroCTH IIACTHHBI HJIHM NPYKHHBL. BcachBaiowme Kaana-
HBl OTKPHIBAIOTCA NPH ABHIXEHHH NMOPIUHA BHH3, KOTAA B UHIHHADAX CO-
3laeTCA HEKOTOPOe MOHHIKEHHe JaBjeHus (mpuMepHo ma 3 klla) no
CPABHEHHIO C NABJEHHEM BO BCACHIBAWOULEH JHHHH. XOJIOXONPOH3BOAH-
TeJIbHOCTb B NOPIIHEBHX KOMIpeccopax peryjaupyercs OTXKaTHeM Bca-
CHIBAIOUIHX KAAMAHOB H, CJ€IOBaTeIbHO, CHUKEHHEM KOJHUEeCTBa Noja-
BaeMOro B KOHAEHCATOP CXKAaTOro rasa. :

O6bem NapoB XJ1afoHa, M3, mepekayuBaeMbX NOPIIHEBHM KoMupec-
copom 3a 1 u, BelUMCAsETCH Mo GpopMyae

2
Vy= n4D Snz 60, (VI 12)

rpe D — guaMeTp NMAMHAPA KOMIpeccopa, M; S -— XOR NODUIHA, M, /71— 4acToTa
Bpaiienas, MUE—!; 2 — UGHC/O NWIKHAPOB B KOMupeccope.
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Puc. VIII 8, Cryneus CKATHA XOJAOTHABHOrO areHra B Typ6OKOMIpeccope

! — Ban, COe/MHEHHBIH ¢ MNDPHBOAOM, 2 — HeloZBWKHBI Kopmyce, 3 — sAomarkyu pabouero Koseca;
£ — auddysop, 5 — RaNPaBAKICIIEA KaHAX

)

Hi

Puc. V1I1.9. Fopu3ouraabuuii KOXKYXOTpyOubifi Konzencarop

1 — pecusep, 2 — KDBIUKH 3 — TpyGHble pemieTky, 4 — KOXYX, 5 — ope6peHuble TEMI00GMEHHBIE

Tpy6nt 6 — maTpyGox AJasi TofayH Mapos XnanoHa, 7 — NPeloXpapuTeabHBi Knanan 8 —

oxpaxpallias oO0POTHAs BOAA 9 — naTpy6oK IJas1 BBIXOAa XKHUIKOro Xpanoua, 10 — cyckHoOH
Xaanad

3yasi 4yacoBoil 0ObeM NMAPOB, THN XOJNOAHJABHOrO areHTa W TeMnepa
TYpHBHE PeXHMB paGoTH KOMIpeccopa, no dopmysae (VIIL7) moxmuc
BHUHCJIHTD X0JI0A0NPOU3BOJAHTEILHOCTD MaIHHEL

JIst XOJOAMJAbHBIX MAIUMH  XOJI0AONpPOH3BOAUTENbHOCTHIO 430—
1200 kBT ucroab3yioTcs BHHTOBble KOMIPECCOPHL ToBniterne fabJe-
HHSI 0bGecieydBaeTCA BpalleHHeM B KOpHyCe KOMIpeccopa ABYX pOTO-
POB, HMEIOUIHX 3y6UaTO-BUHTOBbIE JONACTH [23]

B XoJoAHABHBX MalluHax OOJBMWION  XOJOJAONPOH3BOAHMTENBHOCTH
NPUMEeHSIIOTCS LeHTPOOEKHbe KOMNIPECCOPH (typ6okomnpeccopnt). Ha
puc VIII. 8 mpexcTasjeHa cxemMa OJHOH# CTYNEHHW CXKATHA XOJOAHIb-
Horo arexta B TypGoxommnpeccope Bas cBsizan ¢ NPUBOAOM 4epes pe-
AYKTOp, H pabouee KOJIECO BpallaeTcs C 60bIIoil CKOpOCThI0 (0OBIUHO
8000 muu—!) [lpu BpallenuH Baja ras nocTynaer Ha JoNaTKA pabouero
Kojieca H ToJ JeficTBHEM LEeHTPOoOeXKHBX CHJl BHITAIKHBAETCA B KaHAH
nuddysopa. [lpn yBenuueHHWH MJIOWAZH HNPOXOAHOrO CEUCHHs —CKO-
pOCTh I'a3a yMeHbWIAeTCs, & €ro AaB/eHHe NMOBHIWIACTCH. Uepes Ha-
npaBJsIOUIMA KaHaJd ras MOCTYyNaeT Ha BTOPOE pabouee KoJjeco, THe
NaBJieHHe rasa eme GoJblile BodpacraeT. Yncno pabounx Kojec Onpe-
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Aeaser Tpebyemylo CTeleHb CXKaTHS XOJOAHJNBHOro arexra. Jas pery-
JAMPOBAHHUSI XOJMOAOTPOH3BOAHTENHOCTH HA BCAChIBalOWwieil CTOPOHe Typ-
GOKOMMIPECCOPOB YCTAHOBJEH JOMATOUYHBIH annapar. [loBopoToM Jjo-
NaToOK H3MeHsIeTCst oAb NPOXOAHOIO CE4eHHs] U COOTBETCTBEHHO OT
100 no 309% MeHsieTcsl KOJHYECTBO TOAABAEMOro CXKAaToro XoOJOAHJb-
HOTO areHta B KOHJEHCATOp.

Koudencaropol. It KpynHBIX XOJOAUAbHBIX MAUIHH NPHMEHSIOTCSE
BOJASIHBIE KOXKYXOTpyOHBle KoHJeHcaTophl (puc. VIIL.9). Koxyx no top-
waM uMeeT TPyOHbIe PellleTKH, B KOTODHIX MeTOAOM pasBajbLUOBKH HJIR
CBApKH 3aKpenJeHbl TpyOBl ¢ HapyKHbIM opebpeHuem. K TOopumaM Ko-
Kyxa Ha 00ATax NpHCOeAHHEHB KPHILIKH, HMelomide nmeperopoaxkd. Ha
nepeaHed KpblilKe MpelyCMOTPeHb NaTPpyOKu ¢ QuaaHuamMu s NPHCO-
elluHeHUsT TPyOONPOBOJAOB LHPKYJIAUHH OXJa)kaawouied BoAH. B KOH-
JeHcaTope TenjaomaccooOMeH MeXAy BOJAOH H XOMOAHIBHBIM areHTOM
TPOUCXOAUT Yepe3 OpebpeHHyl0 pas3Aessiollyio CTeHKy C KOHAeHCamH-
el MapoB XOJMOAUJBHOIO areHTa Ha OJHOH M3 MoBepXHOCTeH, T.e. IO
TMIl-mogenn (cm. § 28).

Oxnaxzaatouiast BOAA COBepILIaeT MHOTOXOAOBOE JABHXKeHHe Mo TpyO-
KaM co ckopocThio He menee 0,6—1,5 M/c, uTo obecnieduBaeT BHICOKHE
K03 unrerTs Tenaooraavn — 1000—1400 Br/(m2-K). B sepxueit ua-
CTH KOXKYyXa TpefyCMOTpeH HaTpybOK, K KOTOPOMY  HpPHCOEAUHSIeTCH
TpyOONpPOBOA AJsi HarHeTaHHsi ras’oo0pasHOro XJAajoHa oT KOMIpec-
copa. ['opsiune mapsl NpoOXoIsiT B MeXTpPYOHOM TNPOCTpPAHCTBe, U KOH-
JeHcHpylomuiicss XUAKUR XJajoH cobupaeTcsi B HHUXKHeEH YacTH KO-
JKyxa, BBHIMOJNHSIOMWENR poJb pecuBepa. Co CTOPOHE KOHJEHCAUHH XJja-
JoHa, rae TpyGKu opebpeHsl ¢ KoapduutenTom opebperust 3—3,5, Ko-
3(hhUIHeHTH TENNOOTAauN HHIXKe, UEM CO CTOPOHBI NPOXOXKAEHUS BOAHL
Kosdpuuuent tenjooraaun, oTHeCEHHBH K opeOpeHHON MOBEPXHOCTH
TpyO, coctasiaser 460—580 Br/(m2-K).

Jnst npenoxpaHeHust OT B3pblBa NPH 00pa3sOBaHHU B MeXTPYGHOM
NpPOCTpaHCTBe KOHJEHcATOopa BepXHero mpejesia jgapJjeHus: (Hanpumep,
1850 kIla anst konzeHcaTopoB R12) xnanoH yepes npeaoxpaHuTe bHbBIR
KJlanaH NepenyckaeTcst B HCIApHTEJb, a gepe3 CIyCKHOH KjanaH BH-
OpaceiBaeTcst B aTMocdepy. TloCKOAbKY KPBILIKH ¢hEMHBIE, MOYKHO OCY-
WeCTBJAATD PEBHU3HI0 BHYTpeHHell TMOBepXHOCTH TPpyOOK KOHAEHCATOPa
H NPOBOJAHTD HX PYYHYIO OUHCTKY MeTaJlIHIeCKUMH METKAMH «epilaMuy,

[Tpn BEIGOpE XOMOAHNBHBIX MAalLIHH CJAeAyeT NPOBOAHTH NpoBepod-
HBIi pacyeT COOTBETCTBHSI MJOWAAH TOBEPXHOCTH B KOHgEHcaTope
BBIODAHHOMY DPeXKHMy KOHAEHCAIHH XOJOAHAbHOrO arenta. KoJduue-
CTBO OTBOAMMOTO Temsa, KBT, B KoHZeHcaTope ompejessieTcs: no ¢op-
MyJie
Q= Qx+ Ny > (VIIL.13)

rie Ny un — noTpebiseMas HHAKKATOPHAS MOLIHOCTb KOMIpeccopa, XBt

C HexkOTOPBHIM 3amMacoM HHAMKATOPHYIO MOMHOCTH  KOMIpeccopa
MOXHO NpUHHMATh paBHOH noTpebasieMolt MomHocTH (cM Taba. VIIL.2).
Tpebyemas mjouiaZb NOBEPXHOCTH, M?, KOHAEHCATOpA BBHIYUCASETCS

no gopmyne
Fy=Qu/(Kx A L), (VII. 14)
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rae Ky — YCJAOBHHIHA K03(hQHUHEHT Tellsonepejayn B KOHJEHCaTope, YUYHTHIBAIOWH
flepeady [OJHOrO Tena IPH CPeHE/OrapuMHIeCKOH PasHOCTH TeMIepaTyp Atg
MEXKAY XOJ/I0ANWJbHBIM areHToM H BOJAOH.

[Tpu BbiGOpe pexHMa pPabOThl XOJOAHJNBHOM MAalIHHB H pacueTHOM
IpOBepPKe LOCTATOYHOCTH TJOWAAH TOBEPXHOCTH KOHAEHCATOpa MOXK-
HO BapbUPOBATh, B H3BECTHBIX NpefeJax, TeMiepaTypaMH H DPacXoAOM
OXJIaXKAawulei BoAB, U3MeHsisi TeM caMblM nepenaj temuepatyp. Ko-
3G GUIHEHTHl TENONepeRaid B CyWEeCTBYIOWHX KOHCTPYKIUAX KOHACH-
caTopoB NMPHHUMAIOTCS HJs1 YCJOBHH oOecledeHHs ONTHMAJbHBIX pe-
’KMMOB TeueHusi oxjaxpaamoue BOAH (pasBUTHH TypOyJeHTHhi pe-
KHM Tedenus npu w=0,6--1,5 M/c), no3TOMY KOo3QPuIueHTH Tenomne-
peRauu yBeJNHUHTb HeJb3si. B mpOBepOUHBIX pacyeTax MOXKHO NPUHATH
aas xaapona-12 Ki=480 Br/(M2-K), a aast xnagona-22 Kx=600 B/
/(M2-K). Hanube o ko3ddunueHTax TeNAOOTAAYH B KOHLEHCATODaX
MOXHO Ha#iTu B uTepatype [11, 23].

Hasigennoe no dopmyne (VIIL.14) sunaveHue Fx KOJXKHO paBHSIThCS
uad He 6osee geM Ha 159 npeBHIIATh AEHCTBHTENbHYIO MOBEPXHOCTH
B CepUHHO BHIOYCKaeMBIX KoHAeHcaTopax. MaMeHssi senuuuny Afy, He-
00X0aUMO KOOUTBCS BHIIOJHEHUS 3TUX TpeGOBaHU.

Hcenapureau. st oXnaxkaeHUsl BOLB NPHMEHSIOTCS KOXKYXOTDYO-
Hble HCMapHUTeJNH, KOHCTPYKTHBHAsI cXeMa  KOTOPBIX INpHBeieHa Ha
puc. VIII.10. Ilepennsist KpHILIKa HCIAPUTeJsI PasfeseHa MeperopoiKo
Ha JBe yacTH. B nuXHell dacTu pa3MeuieHa CMecHTesJbHasi KaMmepa,
Kyna depe3 pacnpejesuTe/bHble OPCYHKH NOJAeTCs] MAPOKUAKOCTHAS
CMech XOJIOAUJIBbHOIO areHTa, KaJjee nocrtynawoulasi B Tpyoku [Hasi pas-
BHTHSl HJOWANH MOBEPXHOCTH HCMAPEeHHsl  XJafoHa TPYOKH HMEIOT
BHYTpeHHee opebpenue. XJafoH coBepliaeT B TpyOKax ucmapuTens
ABYXxoj0Boe Arukenne. O6pasoBaBIIHHCS Nap W3 BepXHeH yacTu me-
penaHell KPHIUKM hCapuTensl oTcachHBaeTcsi B Kommpeccop. Ileperpes
NapoB XJaJA0Ha B HCHAapUTe e OGEYHO COCTABJSIET 5° U KOHTPOJUPYETCS
no tepmobanony TPB, sakpensenHoMy Ha cTeHKe Tpy6onpoBoja xJa-
JI0Ha Ha BbIXOZAe U3 Mcnaputeasi. K maTpy6kaM Ha Koxyxe HcIapuTens
HNPHCOEAMHEHH TPYOONPOBOAB IS UHPKYJSAUHH OXJaxAaeMOH BOJIH.
Bona nocrynaer B MexXTpy6HOe NMPOCTPAHCTBO H COBepLIaeT MHOT'OXO-
J0BOEe ABHXKEeHHe Yy TJajKoH moBepxHocTH TPyGox. OMbIBass moeepXx-
HOCTb TpYOOK, OXJaxjpaeMmast BoAa OTRAeT TelJO HA THpeBpauleHue X0-
JOAMJBbHOrO aredta B nap. Takum o6pas3oM, B HCHIapuTeJie, TAK Ke Kak
H B KOHJEHCATOpe, TelIO- K MaccoobMeH MpoHCXoauT no TMIT-Monenn
B yCJOBHMSX HCHApeHHs! ORHOH W3 oOMeHuBalomuxcs cped. Hauuwe o
3aBHCHMOCTSIX KO3 HUIHEHTOB TemJIOOTAAYH CO CTOPOHBI XJIamoHA W
BOJABl B KOXYXOTpPyOHHX  HCHADHTEJNSIX MOXKHO HANTH B JHUTEpaType
[9, 11] O6muit kosdpdunuenT Tenionepenasu 8 ucnapurtenc K, pac-
CUMTBHIBAETCS 110 OTHOUIEHHIO K NJOMIAKH OpeOpeHHOH HOBepXHOCTH H
B MIPOBEPOYHBIX pacdeTaX MoxeT ObITh npuHsaT 300 Br/(m2-K) aas xna-
noHa-12 u 400 B1/(m2-K) anst xnanona-22.

Bosayxooxnaxpaloumye HCnapuTed NOJYYalOT 3a NMOCAEAHHC TOAH!
Bce OoJbliee pacnpocTpanenue. Ha puc. VIIL.11 npeacraBiena npus-
LHHINHaIbHASl CXeMa BCTPAMBAHUs MCIApHTeJsl B BO3AYWIHBI  TPakr
YKB Gosblofi NpoH3BOAHTENBHOCTH N0 BO3AYXY (A0 100 Thc. m?/d).
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Puc. VIIL10, KoxyxoTpyCabmii  ucnapure
] — cMeCHTelbHaf  KaMepa 2 — opcyHhh
AN pABHOMEDHOrO pacHpeldeseHUs UAPOMKUA-
KOCTHOH CMecH xsajfareHTa J§ - hamepa Ajas

-

2 or6opa UAPOB XjaldareHTa, 4 — oXJaxiae
Masi BOJA, 5 — TpYGKM C BHYFPeHHHM Oped
peHHeM, 6 — NeperopoiKH, oGecieYHBAIOLIKE
MHOFOXOJIO0BOE JABHUXKEHHUE BOALl 7 — OXjgakK-
—-
JlleHHasi BOJMa, 8 — MOHTakHble CTOUKK

Puc. VIIL.11, NpHEnunuanbaasg cxema  Me-
>THOH CHCTewn XONONOCHa0KEeHHss OT XO-
NOAMABHON MammHHbI

1 — ucnapuredb BO3AYXOOXAan4uTesb B  CO-

craBe YKB, 2 — naTyHK KOHTpoJs TeMmmepa-

TYPBl OXJAXKJIEHHOro BO31yXa, 3§ — 3JEKTPO-

MaTlHHTHBIR  PerynsTop  XOJOJOMNPOU3BOMAH-

TeNBLHOCTH KOMIIpeccopa, 4 — KOMIPECCOpHO-

KOH/JIEHCATOPHBIA arperat 5 — TepmobanaoH
TPB, 6 — TPB

Kommnpeccop H KOHAEHCATOP PACHOJOXKeHBl B HemocpeAcTBeHHOH G-
soctd or YKB, Kyna BcTpoeH BO3ZyXooXJaauTesb-ucnapurenp. C mo-
MO0 MeHBX TpyD obecneunBaeTCs CO3AaHHe TepMETHYHOTO KOHTYpa
HUPKYASLIHE XOJOLUABHOTO areHTa yepe3 KOMIpeccop, KOHACHCATOP H
HcrnapuTeab, B nessx peryidpoBaHHs TeMIePaTypel  OXJaxKJaeMoro
BO3yXa KOMINpeccop cHaGxKaeTcs KOHCTPYKTHBHBIMHU 3JIeMEHTaAMH /IS
nepenycka XJafoHa co CTOPOHBl HarHeTaHHsl Ha BcachiBaHKe, 4ToO Ofec-
neurdBaeT U3MeHeHHe XOJOAONPOU3BOAUTENBHOCTH KOMHOpeccopa. Yn-
paBjieHde STUMH 3JeMEHTAMH KOMIIpeccopa OCYUIeCTBJSETCH OT 3JieK-
TPOMATHUTHOTO PeryJsiTopa, BOCIPHHUMAIOMIETO CHTHajibl 00 H3MeHe-
HHM TeMIepaTyphl OXJaXKAeHHOro BO3fyXa OT AaTUHKA, YCTAHOBJIEHHOTO
3a ucnaputeseM. KOHTpOsb 3a MOJNHBIM TpeBpallleHHeM XJaJOHa B map
B HCNapurese H NpefOXpaHeHHe KOMIPeCcopa OT HONafaHUsA XKHAKOTO
xjafaoHa ocyuectsisierca tepmobasnnonoM TPB, ycTaHoBieHHBHIM Ha
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BHIXOARIIEM W3 Hcnapurens (peonHonposone. Eciau Temmneparypa XJa-
JIOHZ Ha BBIXOAE U3 ucnapHress OyneT MeHee, ueM fop=1£,-+5° 10 nas-
JeHue B tepMocucreMe TPB noHu3uTcs, 4TO BHI30OBET YaCTHUHOE Hepe-
KpbiTHe NpoXxoAHOro ceueHdus TPB W yMeHbIIHT HOCTYNJIEHHE XUIKOTO
XJ1810Ha B HCTIAPUTE/D

§ 60. KoucrtpykTtueHble 0cO6eHHOCTH a6COPOUHOHHBIX XOJOAUAbHBIX
MamwHH

B aBcopOUHOHHEIX XOJIOLHJBHBIX MAIIHHAX OCHOBHBIM HCTOUHHKOM
JHEepPTHH JUIA BHPaGOTKH XOJI0Aa SABJSETCS ropsuas BORA C TeMmepa-
typo#t 90—120°C unu nmap uwuskoro pasgenus (no 70 xila). [Ipumene-
HHe abcOpOIHOHHBIX XOJOAUIBHAX MALIHH OKa3biBaeTcs 0coOeHHO 3¢-
(exTHBHBIM M IKOHOMHUHBEIM B TeX CJAyuafx, korpa TpebyeMoe AJIs
HuX TenJso sBasiercy B3P npousBoxpcreenHoro mpomecca {cM. 1. X).
B ta6a. VIII.3 npeacraBseHH OCHOBHEIE TEXHHUYECKHe MOKa3aTejH ab-
COpOLHOHHBIX OPOMHCTOJNHTHEBH X XOJIONUMABHHIX arperaToB, BBITYCKa-
embix HITO «Tlensxummams». Ons ofecneuerus 3au(UTH TENJI000MEH-
HBIX aNfapaToB OT KOPPOSHOHHOIO BO3AEHCTBHS B BOAHHIA pacTBOp
6pomucroro JuTHs pobasasiorcs HHrUOMTOPH (cM. § 25).

Mopnuduxamnus arperata ABXA-3020 paspaboTana njs ero sgcnJIy-
aTaiuu Npd OJHOBpeMeHHO! BbIpaGOTKe Temja W XOJ0J4a B peXuMe
TenoBoro Hacoca. Ha puc. VII1.12 nokazana npHHUHNHAJbHAS cXeMa
HeHTPAJbHOTO NYHKTa cHalXeHHH XOJOAHOW M ropsiuell BOROW, HOJY-
YaeMo# oT HpUMeHeHHS ABYX a6copOUHOHHBIX XOJMOAHABHEIX arperaToB

TaG6auna VI3 OcHoBuble nokasaread aGcopOUHOHHBIX OpPOMHACTONHTHERBIX
XONOAHJBHBIX arperaTos

XonoxunsHbllt arperat*

TMokasareas
ABXA-1100 ABXA-3020 ABXA-5800
Xonoxonpow3BoUTeNbHOCTh, KBT . . . 1100 3020 5800
Pacxos BoAH, OXAaXK[eHHOH B HUCHapHTe
Jge fo temnepatypw 7°C, M%u . . . . 200 500 850
Pacxop BogH, oxaaxjalouieii KoHgeHcaTop,
npu HauajbHOH TeMnepatype 26°C, M3y . 250 650 1250
Pacxoy rperoweil cpeanl, 1/4:
ropsve# sox (130—85°C) . . .. 80 180 40
BojAHoro mapa (pamsaenue 70 xl[la) . 28 7 14

IMoTpe6iaemas MOUIHOCTb  3JE€KTPOJBUra-
TeAsMy Hacoca ¥ Apyroro o0opyjoBaHHs,

kBr . . . . . . . .. .. . 19,5 56 187

Pasmepn (¢ niowmajgxaMu 00C/IyKHBaHuA),

MM:
AAMHA . . . . . . . . . 9 300 12 800 15 250
WHPHHA . . .« .+ . . . e .. 2950 5950 6 000
BHCOTA . . e . 4850 8200 8 350

Macca arperara, Kt . . . . . . . 35200 88 300 150 000

* B mapxe arperata GYKBBl ofosHadalor* A — aGcopOunoMubili, B — Gpomucroiuruesnit, X —
XOMOAHALHNE, A — arperaT Liudpni COOTBETCTBYIOT HOMHHaJABLHON X0JOAONPOH3BOAHTEABHOCTH,
KBr,
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(y);x“gac
Puc. VIIL12. MpuauunuaneHas cxema npu-
MeHeHHSI JABYX a0COpOIHOHHMX XOMAOTHAB-

HbIX MAWMH [JAs OLHOBPEMEHHOH BBIPAGOTKH
X0J0Za H BOABI, MOZABAEMOH HA HYMKIBI ro-
psYErc BOZOCHAGXKEHHS
1 — TpYOOnpPOBOA AJsi NOJAYH 1opsivefl Boibi
OT padOHHOH KoTenbHOW, 2 — KoHAEHCATOPHI,
3 — reHepaTopsl, 4 — HCHapHTeaH, § — aGcop-
Oepel, 6 — TPYGOAPOBOA OXJaXKIEHHOH BOJBI,
7 — pesepayap e6opa OXJMaKLEHHOH ROXHI,
& — Hacoc, 9 — TPYGONPOBOM a5 NMOLAYH XO-
Aognod Boabl k CKB, 70 — tpy6onposoxa o6-
paTHoil oTemnenHoft Boabl ot CKB, /I — Bo-
AOHPOBOJ, [2— HacoC HarHeTaHHsi UOLQrpe-

ABXA-3020. 3paHue XOJOAHILHO-
ro UeHTpa I[peacTaBJseT co0o#
3aMKHYTHIH oObeM I HAHHApHYE-
CKOH (pOpMbl, BBIIOJHEHHRBIH H3 MO-
HOJIMTHOTO KeJe300eToHa U pasne-
JeHHBIA Ha psnx sipycoB. B nukHeM
Apyce  pacmoJoxeH  pe3epByap,
BMecTUMocTblo 1000 M3, xortopwiit
CAYXKHUT 145 cbopa OXJaxXXAeHHOH
BOABI ¢ Temnepatypoit 8°C u BhI-
PABHHBAHHUS HATPY3KH XOJIOZHADb-
Helx arperatoB. Hapm pesepsyapom
BO BTOPOM H TpeTbeM sipycax pac-
MOJIOKEHbl  TeMJOOOMEHHHKH H
3JIEMEeHThl  XOJORHJBbHBIX arpera-
ToB. T'eHepatop u KOHpeHcarop
KaXKA0H MaliHHbl OOGbefuHeHb B
OLHOM KOXyXe, Tak Kak X pabora
MPOUCXOAHT NPH OJHHAKOBOM [aB-
JeHHH B [1apOBOM TNPOCTPAaHCTBe,
3aN0JIHEHHOM IapaMu Boawbl (6po-
MHCTHIH Jutuil neseryd). Ilo amua-
JIOTHYHbIM COOOpPAXKEHHSIM B KaX-
J0# Maliuge oObeXHHEHb B OXHOM
KOKyxe ucnaputesb #u abcopbep.

# # — i
TQ nonoﬂposo:;;gﬁon;%:;li 13 — o6paTabli I/ICTO‘{HI/IKOM Temia CJIy}KH’{
ropsiyasi BOJZa C TeMIepan/poH

120°C, nonaBaemasi OT pafOHHOH KOTeJbHOR K remepatopaM. IlocJe-

DOBAaTENbHO IIPOXOAs Yepe3 reHepaTopbl, TOpsiyasi BOJA OXJaXK[KaeTcsl
Zo remuepatypsl 90°C. Ilocne ucmaputesedl TemmepaTypa BOZBI CHH-
xaercs 10 8°C. Bona crekaeT B pesepByap, OTKYAa HACOCOM IOAeTCsl
Mo MaructpaibHoMy TpyGomposony kK Bosayxooxgaputensm CKB.
Iast oxslaxJaeHus KOHAEHCATOPOB H abcop6epoB HCIOMb3yeTcs BORO-
IPOBOAHAS BOAA, TeMmilepaTypa KOTOpo# mnoseimaetcs ¢ 20 go 45°C.
3arem BOAA II0JAaeTCK HACOCOM B OGPaTHBIH TPYGONPOBOL, IAE CMEIIH-
B3eTCH C Topsiyeil BOAOH Nocje rexeparopoB. IlosydeHHass cMech C
Temnepatypoit 65°C mocTynmaer B CHCTeMy TOpsiuero BOJOCHAGKeHHs
3MaHHui.

§ 61. Metoab HCnApHUTENBHOrO OXJAXKIEHHS BO3AYyXa

HaumenblliMe 3aTpaThl 9HepIHH Ha OCYLIECTBJCHHE TPOLECCOB npst-
MOTO HCIIapHTeJbHOTO OXJIaXAeHUsl BO3AYXA JOCTHTAIOTCs [IPH HCIOJb-
B0BaHHH CIIeNHaJbHO 3aNMPOEKTHPOBAHHBIX HJSA 3THX PEXHUMOB amila-
paros. Ha puc. VIIL.I3 nokasano KOHCTPYKTHBHO® pellleHHEe ceKUUH
NPAMOTO UCITAPUTE/IbHOTO OXJIaXKAEHUS HA HOMHHAJbHYIO [POM3BOAM-
TeNbHOETh MO BO3AYXY 10 Thic. M3/u. KacceThl ¢ rurpockonmuynbiM ma-
TEPHANOM HUMEIOT I1y6uny 80 MM M pacnojaraioTcst NO BbICOTe CTYHEH-
4aTo, YTO [O3BOJSIET PasBUTh IJIOULAAb TIOBEDXHOCTH H COXPAHHTh
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Puc. VII1.13. Cekuug anmapara azuaGatHoro yBJIaXKHeHHH B OPOIIAEMBIX KacceTax
! — norpyxHolt Hacoc JAAs  PeUHDKYJSUHM OpOWIalolled BoAbl, 2 — TpyGollpoBCH AXR Neaud
opowajoulefl BeObl, 3 — KaCCeTbl ¢ TUIPOCKOTNUYHLIM MaTepHaneM, 4 — Pery/JHporoYMble BO3AYMI-
Hble KJjallaWbl, 5 — MpocTeiiliue cemapaTopbl, 6 — TpY6GONPOBOL HJsI BO3BpaTa OpollalOWled BOIBI,
7 — 3NeXTPHYECKHA HCMONHATeNAbHBIA MeXaHH3M, § — MPUCOeZHUUTEAbHble (hJaanIbl, 9 — KBEPH
Aag o6CAyXKHBAHHR

CKOPOCTH B pacafHoM cedeHHH Ha peKOMeHpyeMoM ypoBHe 1—1,5 M/c.
Martepran B Kaccerax OpolIaercs ¢ MOMOUILIO HOTPYIKHOTO Hacoca, Ko-
TOPBIH THOKHM UITaHTOM CoeRHHEH C pacupefeHTeJbHbIM KOAJEKTOPOM.
ITocne opowenunst MaTepuana B KaccetTax BoJa BO3Bpalaercsi B NOALOH
1o c6opHOMY TPyOOIPOBOLRY.

Pacxop BOAB Ha OpOLIEHHE NOCTOSIHEH M COOTBETCTBYeT KO3 duiu-
eHTy opouwesus: 0,25—0,3, uTo ofecneunBaeT MoJyueHHe agHadaTHOrQ
yBJaXKHeHHs] BO3AyXa ¢ adpdextuBroctsio 0,8, JIasi peryupoBatus cre-
NeHH yBJaXKHeHHUs BO3AYXA y KaxKAOH KacceThl IpelycMOTPeHsI BO3AYII-
Hble KJalaHbl, HepeMelleHHe KOTOPbIX HCHOJMHHTEJbHBIM MeXaHH3MOM
ofecne¥nBaeT OTKPbLIBaHHe CBOOOAHOTO OT OPOLHAEMOro c¢Josi NpoXoxa
JJisl BO3AYXa H OXHOBPEMEHHOe NmepeKphiBaHHe (acagHoro ceyeHus Kac-
ceT. Cexuusi agHabaTHOrO YBJaXXHeHHsI NMPUCOENHHsIeTCS K THHOOBHIM
ceknusiM ueHTpasbieix YKB uiM Bo3ayxoBopaM uepe3 NPHCOEAHHH-
tesibHble Qaanubl. Hanuuue BeTpoeHHBIX B anmapar Hacoca, N0 alouluX
H o0paTHEIX TpyOOUPOBOAOB, BO3AYIUHHX KAanaHOB M OOBORHOTO Ka-
HaJja obecrnevyrBaeT 3HaunTe bHO® COKpPALIeHHe Pa3MepOB H Macchl Cek-
UuH anuabartHOrO yBAXKHEHHs], a TakXe 3aHHMaeMO# el CTPOHTeJNb-
HOH NJIOULAfH 1Q CPaBHEHHIO ¢ TEMH JKe MOKAa3aTefAssMH THHOBBIX KaMep
opouieHusi (cM. puc. VI.4).

Ha 6ase cepuiiHo BEImyckaeMoro o60pymOBaHHsi MOMKHO CO3AaTh
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CXeMBbl KPYIJOrofcBo#i 00paboTKH BO3AyXa ¢ HCMOJIb30BAHHEM B Tell-
Ablfl MepHOA roAa METOAA ABYXCTYNEHYaTOro HCIapHTEJbHOTrO OXJax-
nenus (puc. VIII.14). B kadecTBe annapaToB AJs HCNAPHTE/IBHOIO OX-
JdaxAeHHs BOAbl B paccMaTPHBaeMON CXeMe HCNoJib30BaHA ABYXPSA-
Has Kamepa opouleHus. JIyulllHe TeXHHKO-5KOHOMHYECKHE NOKAa3aTesH
AOCTHTAIOTCH NPH HCIOJb30BAaHHH AJSl HCIAPHTEJBHOTO OXJaXAEHHS
BOABl KOMIAKTHEIX H 5 (eKTHBHEX rpanupen [17].
e
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Puc. VIIL.14, NMpuuununuanbHag cxeMa CKB ¢ ABYXCTYNEHuaATHIM HCNAPHTEAbHBIM OXJaKIEHHEM
BO3AYXa
J — ocHoBHag YKB, [ — arperaT HCNApHTENLHOIO OXJAaMAeHHS BOAH; [ — BO3AyWHB (HALTP,
2 — npuemHEt GaoK, 3§ — kaanaHW BO3RYLUHHE, 4 — TeNJOOGMEHHHKH, HCHO/Jb3yeMble JIETOM B
KayecTBe | CTYyNeHH OXJaXKAeHHA, a SHMOR AJA HarpeBa YTHAHSHDYEMBIM TeWJOM, 5 — TO iKe,
a BUMOM NJs OKOHYATEJLHOro HarpeBa NPHTOUHOTO BO3AYXa, 6 — KaMmeps BO3jymHoe, 7 — Ka-
Mepa opOllleHHs1, § — GJOX BEHTHAATOPOB, 9 — Hacoc KaMmepw OpOuieHus, /0 — COeAHHHTEJbHLIEe
TpyGONpoBOAb AASl LHUPKYAALHH BORBl B DPEXHME OXAaXKBeHws, fI — HacoC NSt NOJAvH OXaax-
ReRHOR HCnapeRneM BORLI
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B rtenamit nepuon roga CKB paboraer mo  npsAMOTOYHOH CXeMe.
Pacxon npuTouHOro Bo3gyXa omnpejesseTcss H3 YCJOBHH BOCHPHATHA
TelJo- U BJaroU3ObITKOB [PH PAlHOHANBHO JOCTHKHMOH CTeleHH OX-
JIAXKAEHHS! PUTOYHOrO BO3AYXA MeTOAOM ABYXCTYNeHYaTOro HCHapH-
TeJbHOrO oxJaxkaenus. B nentpanphsix YKB I cTynens 06pabotku
IPUTOYHOIO BO3AYyXa BBINOJHSETCS MO PasAes]bHOH cXeMe KOCBEHHOTO
HCIIAPUTENbHOrO OXJaxAeHHs. PauuoHasbHO AOCTHXKHMAs TeMmepa-
Typa BO34yXa mocje Tem1000MeHHHKOB 1 cTynenu BbluHcaseTcs no op-
MmyJse

ty > by + 2. (VIIL. 15)
~ Tlocrynaromas B TensiooOMeHHUK | cTymeHd BoAa ¢ TeMnepaTypoi
tyy OXJaxKaaeTcsl HClapeHHeM B MmoToKe Bosayxa. Kak mpaBuso, npi
nuenons3oBaniy B CKB To/bKo HenapUTeJdbHOro OXJAaXAeHUs] HaHMeHb-
HIyIo TeMIlepaTypy M0 MOKPOMY TepMoMeTpy AJf I cTymenu umeeT Ha-
PYXKHBIA BO3AYX fxm. 10TAa palMOHAJbHO AOCTHXKHMAS TeMmepaTypa
BOABI MOCJIe ee HCNAapPHTENbHOTO OXAaXKAEHHS MoxKeT ObITb ompejesieHa
no ¢opmyJae

by =2 Ly - 2- (VI 16)

Bo 1I crynenu B uentpanvuoii YKB (nmo cxeme na puc. VIIIL14)
HCrOoJIb3yeTcsl KaMepa OpOlUeHHs!, TaK KaK B HaCTosllee BpeMsl oTeyecT-
BeHHAas MPOMBIIIJIEHHOCTh He BEINMYCKaeT alnapaToB ajgHabaTHOro yB-
Jla KHeHHs.

§ 62. KomOuHHpoBaHHAst cXeMa OXJaXKJAEHHS BO3AyXa

Coueranue  HCKYCCTBEHHOTO U HCHAapHTEJBHOrO  OXJaXAeHHS
(puc. VIIL.15) nosBossieT mosyyaTh JydllHe DHEPreTHUECKHE MOKA3id-
TeJIH, YeM IIPH HCMOJb30BAHHH TOJBKO XOJOAMJbHHIX MamuH. B YKB
B TemJIbli NEePHOA rofa MPHTOYHBIH BO3AYX MNEPBOHAUYAJBHO OXJaxiaa-
ercsl B TenjoobMeHHHKax 1 cTynmeHH, nmo TpyOKaM KOTOPBIX IHDPKyJH:
pyeT oxJaxKJAeHHas HcrnapeHWeM BoAa. Bo BcrnoMoraTeJslbHBIE arperal
AJI HCHapHTEJbHOrO OXJa)KAeHHd BoJbl 3abupaeTcs ypaJjaseMBld BO3-
IyX, KOTOPBI{i HMeeT B paccMaTpHBaeMoM ciaydae Gojiee HH3KYIO TeM-
nepaTypy mo MOKpPoMy TepMOMeTpPy MO CPaBHEHWIO ¢ TeMmmepaTypoi
HapyxHoro Bo3ayxa. OxoHuaTe/JbHOEe OXJaxKJAEHHE H OCyLIeHHe NpH-
TOYHOTO Bo3Ayxa Jo napaMeTpoB Toukd O (puc. VIIL.16) ocymecrsas-
eTcsl B BO3JyXOoOXJaJHTeJe HernoCPeACTBEHHOTO HCHApEeHHs XJIa/l0HA.
Ias yaydiueHus SHepreTHYeCKHX moKasaTesell XOJOAHJNLHOH MalIHHLI
BO3AYHHBIH KOHAEHCATOD BKJICUEH B BO3AYMHBIH TPaKT BCITOMOraTesn-
HOro arperaTa mnocje KOHTAaKTHOTO anmapaTa HCNapHTENbHOr0 OXJaxX-
aenus Boabl. Kak BUAHO H3 mocTpoeHHs Ha puc. VIII.16, Bozayx nocie
HCHAPHTENbHOTO OXJaKAeHHS BOABI HMeeT DoJiee HH3KYIO TeMmeparypy
0 CPaBHEHHIO C TeMrnepaTypOH HapyXKHOro BO3AYyXa H HCIOJb30BaHHE
ero JAJisi OXJa)KAEHHs KOHJeHCaTopa Mo3BojsieT HOJY4YHTb Oojee HH3-
Koe [aBJleHHe KOHJAEHCalWH.

O6wee noTpebseHHe xoJs04a HA OXJjaKAEHHE MPUTOYHOrO BO3AYXd
BBIYHC/IAETCA 1o (hopMyJie

Qx=Gn (151_12)+Gn (12‘-10)- (VIH 17)

— 263 —
Onexrponnag Subnuorexa http:/tgv khstu.ry/



by Ty2
& 4 11 4

UAD

Ysen A
69 Y3en A
w
3
o I,
8 7
Ve
6, \ -
- ; ooooao\[‘ g
3l s0eEE 0.pED
NG VN T
12 J 4 3 1 4 g

Puc, VIIL15, KOMOWHKMPOBAHHAH CXeMa HCOOJL30OBAKHS METOROB KOCBEHHOIO ¥ WKCKYCCTBEHHOTO
OXJIaKACHHA NPHTOYHOro BO3AyXa
I — ocioBras YKB, [/ — arperart HcOapuTeNbHOTO OXJaXK/eHHS BOJBl H BO3AYIUHCTO OXJaXje-
HUf KOHJEHCATOpa XOJOAHJABHON MalllHHMt, [ — HpHeMmHble GJOKH, 2 — BO3AYIUHLIM duibTp, 3 —
TeNI00GMEHHHKH KOCBEHHOTO MHCIApHTEeJbHOro oxJaxneHus (I crymeHu), 4 — KAMCPBl BO3RYIU-
Hble, 5 — KaMephl OpOMEHHs, 6 — GJOKM BEHTHAATOPOB, 7 —— KOHIEBOR BoalyXoHarpesaTelb A7
XOJIORHOrO NepHoma ropa, & — BO3AYX0OXJaJHTeNb-HCOapHTeds HelNoCPEACTBEHHOTO KuMeHHUs XJda-
JOHA, 9 — KOMOPECCop XOJMoAHJIbHOH MalldHEI, J0 — YeThipeXXoJOBof KJallaH H3IMEeHeHHS peXiH-
MOB PaGoTHl XONOJAHIBHOX MallMHB (IYHKTHpOM NOKa3aHo NOJOXKEHHe KaallaHa B peXiMe Temd-
JIOBOFO Hacoca), ! — BO3AYWIHBLIE KOHAEHCATOD, 2 — BBLITAXHOI BO3AYXOBOL [3 ~— KOHIAHMUHOHH-
pyemoe noMelleHue, 4 — NPHTOYHBIE BO3AYXOBOgbl H CHCTeMa BO3LyXopaclpelenenus

Puc. VILL16, [—d-guarpaMsa pexmMos DpaloTht
CKB ¢ HcnOAb30BaHHEM KOMOMHEPOBAHHOH cXeMbl
OXJNaXeHHs NMPHTOYHOrO BO3AyXa
H\,2 — KOCBEHHO HCIapuTedbHoe oOXaaxpenne 20 —
OXJadJeHue B HCHApHTENE XOAOAHABLIOM MAalUHHB,
OIl -~ HarpeB B BEHTHJAATOpPE M TNPHTOYHBIX BO3AYXO-
Bollax, [1¥|— mpouecc B nomelHeHuud, ¥, — udia-
puTedbHOe OXJaxdAeHHe BOAb, Fp¥;— Orsas IeHle
BO3AYIUHOIO KOHIEHCAaTopa XOJOJIHJbLHOI MallyHbl
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[Tepsoe caaraeMoe ompejeJsieT KOJHYECTBO XoJ0ja, obecneunsae-
MOFO METOJIOM KOCBEHHOr0 HCHapPHTERLHOTO OXAaKleHHs. 3jJech chpa-
BeAJHBO CJElyolllee ypaBHeHue TelJoBoro GallaHca (mpeHeGperaem
HarpeBoOM BOAH B Hacoce # TPYGONMPOBOAAX):

Ga (I —12) = Gy (Iyy— 1)) (VII1.18)

Bropoe cnaraemoe ofpejeasieT KOJHYECTBO HCKYCCTBEHHOTO XOJIO-
Za, ofecneynBaeMoro paGoTod XOJOINIbHOH MalluHbL. B pexkume oX-
JaKAeHHst NPHTOYHOrO BO3jyXa OT PaboTbl XOJOJAH/IbHOA MAalLIMHBL
CrpaBefJIMBO CJAejyiollee ypaBHeHHe TEIJIOBOro OaJaHca:

Ga (Is— 1) = Gy (Iy3—1y9) — Ny~ (VIIL.19)

B X0JI0JHBIE TEpHOA TOj1a W3BJeUeHHe TeIJIa y1aJsieMoro Bo3ayxa
Ha HarpeBaHHe TpPHTOYHoro Bo3ayxa B cxeMe CKB, npuBeaeHHO# Hd
puc. VIII.15, obecnieunBaercs paboTOH XOJOAHNBLHOH MalUHHBL B PeXu-
Me TensoBOro Hacoca. XoJ0JuabHAS MaliHHA [ePeKJIYaeTcst C 0JHOro
pexuMa Ha ApYrofl 4eThlpexxoJ0BbIM KianmaHoM. Ha puc. VIILIS
OYHKTUPHOH JHHHeH NOKa3aHO MOJIOKEeHHe YeTBIPEXXOJO0BOTO KjamaHa
Npu NepeKJ/JIOUeHHM XOJOJUJIbHOH MallHHBl C pekHMa OXJaXIeHHT
NPHTOYHOTO BO3AyXa Ha pe)kuM TellIoBoro Hacoca. fopsiuuii rasool-
pasHBIi XJaJO0H MOCJe KOMIpeccopa HarHeTaeTcsi B TPYGKH Telsiool-
MeHHuKa 8, rje TeNJo KOHJEeHCAIIMH HJeT Ha HarpeBaHHe NPHTOUHOTQ
Bo3nyxa. McnapeHue xHAKOro xJAajloHa NPOHCXOAHT B TpyOKax TeIlo-
obMenHrka 11, u TemioTa ucnapeHHs XJajOHa OTOUpaeTcst OT Yikans-
€MOro BHITSIXKHOTO BO3/AyXa.

[Ipu narpeBaHuu MPUTOUHOTO BO3AYXa OT paboTHl XOXOAMJBHOMN
MalIMHBl B PeXHME TENJOBOrO Hacoca CNPaBeiJHBO Ciaelylollee ypas-
HeHue TeILIOBOro GaJtaHca:

Gu (Iyg— 1) = Gy (Igy— Iyg) + Ny (VIIL.20)

Jlepas 4acTb 3TOTO ypaBHEHHst ONpejeJsieT pacxoj Telia, BOCIPH-
HATOTO OT PaBOTHl XOJOJIWUAbHOW MAallMHBI M HarpeBaHue TPHUTOYHOTO
Bo3jayxa. CpaBHeHHe ypaBHeHHH TeIlIoOBOro GasaHca no (opmyaam
(VIIL.19) u (VII1.20) noxaswuiBaer, 4To NpH paBoTe XOJAOLHUIHOH Ma-
UIMHBl B PeKUMe TeIJIOBOTO Hacoca MHAHKATOPHAS MOLIHOCTb KOMIIpec-
copa Ny ue TMOJIE3HO UCTOJB3YeTCst Ha HarpeBaHHe KOHJHIMOHHPYEMOTO
BO3/yXa.

Ecnn Temsa KoHJAeHcallMu XJAafloHa B TenjooOGMeHHHKa & (CM. puC,
VIII.15) HemoCTaTOUHO AJsi HarpeBa NMPHUTOUHOTO BO3AYXa, TO B TEIJIO-
oOMeHHHKH 3 MojaeTcs ropsuast BoJa, U OHH BHITNOJHSIOT POJIb BO3LYXO-
sarpeBaresedl, KaMepa opolileHHst B OCHOBHOM KOHIHI[HOHepe obec-
neuuBaeT afuabaTHOE yBJajkKHEHHe, a JI/Ist OKOHYATeJbHOrO HAarpeBaHHs
CAYMHT TeMNIOOOMEHHUK 7.
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Fanapa IX. X0J040- H TENJOCHAB)XEHHE AIIINAPATOB
CKB

§ 63. XosmonpocHaOxeHnne OT UEHTPAJIbHBIX XOJOAHJbHBIX CTAHLMI

Js cHaOxeHust XOJI0AHOM BOAOH annmapaToB IEHTPaJbHbIX H MeCT-
HO-UeHTPabHbIX HeaBTOHOMHHX CKB moayuunun pacnpocrpaHeHue
IeHTpaAbHEE XOJOAMJIbHBEIE CTAHUMH. XOJOAUJIbHEIE CTaHUMH obuiefl
NpoH3BOAUTEAbHOCTBIO 10 1,8 MBT 00bIYHO TMPOEKTHPYIOT Ha OCHOBE
JABYX-TP€X MODPIUHEBbIX WJH BUHTOBBIX NaPOKOMIPECCHOHHBIX XOJIOLHJS-
HBIX MAalIMH OJMHAKOBOH npousBoautesbHocTH [40]. Cranuuu Gosb-
el XOJOAONPOU3BOANTENLHOCTH 060pyAYIOTCH TypOOKOMIPECCHOHHEI-
MH XOJOAHJbHBIMH MAIUHHAMH TNPOU3BOAHMTEJIbHOCTBIO KAaxKAOH OT
1,2 MBT u bogee. [l rubBKOCTH PeryJaupoBaHust OOIEH TPOU3BOIHU-
TeJIbHOCTH PEKOMEHIYeTCsl MPeAYyCMATPHBATh OAHY HJH [BE XOJOIHJb-
Hble€ MalIMHBl MEHbIUEH# NPOU3BOJNTEJbHOCTH, KOTOPLIE MOTYT ObITh C
HOPIIHEBBIM KOMIIPECCOPOM.

XoMoguNbHBIE CTAHIHH ¢ MAlUHHAMH Ha XJazoHe-12 u xJaagone-22
10 B3PBLIBOMOXKAPHOH M MOXKAPHOH ONAaCHOCTH OTHOCSTCSI B COOTBETCT-
Buu co CHull [40] x xateropuu «JI» u K BHIOOpY MecTa HX pacmoJo-
KeHHsl TPelbsABJSIOTCS CJedylouiHe TtpeGoBaHusi. OTaesabHbie XO0J0-
IUJbHbIe MALIMHBL U XOJOAUWJbHbIE CTAHIHH HE pa3peliaercst pa3me-
IaTh HENOCPEJCTBEHHO B 3KHJBIX NMOMEUIEHHSX, HA JECTHUUHHIX IJ0-
mlajKax M NOJ JIeCTHHIIaMH, a TakKzKe B KOpuaopax, ¢oiie u BecTubio-
JS1X, B 3KCIyaTALHOHHBIX BBIXOJaX 31aHUH U COOpY:KeHHH pa3JHYHO-
TO HasHayeHHSA. XOJOAUALHBIE CTAHIHH MPOH3BOAUTEbHOCTBIO 350 KBT
u Gosiee W OTJAesbHbie MAIUMHEI TOH K€ MPOU3BOAWTEJBHOCTH HE [0-
IIyCKaeTCsl Pa3MeWaTh B MOABAJAX H LIOKOJBHBIX 3TaXKaX 3J1aHull H CO-
opyxeHuil. JlomyckaeTcss pasMellaTbh XOJOJAHJNLHBIE CTAHIIHH H OTIE/b-
Hbie MalUHHbl POU3BOAUTEJIBHOCTBIO A0 700 KBT B noaBa/sax u OKOJIb-
EBIX 3Ta)Kax 3JaHUH (KpOMe KHJBbIX 3JaHHil), ©CJH HaJ HepeKpLITHEM
CTAHIHH UCK/I0YE€Ha BO3MOXKHOCTb MaCCOBOTO HOCTOSIHHOTO HJIH BPEMEH-
Horo mnpebObiBaHus JwodeHd. XOJOAHJIbHHE CTAHUHH TPOHU3BOAMUTENb-
HocThio 700 KBT u Hosee MOTyT pasMellaTbCsl B MPOMBIIUJIEHHBIX 3/]1d-
HHUSIX, B CHeLHaJbHbIX NPHCTPOHKaX K OOCJHYyXHBaeMBbIM 3JaHHUSAM, B
3arJyGJeHHBX OT/AeNbHO CTOSIINX MOMENEHHsAX, a TaKKe B 0JBaJaX
H 1IOKOJBHBEIX 3Ta¥KaX, BBIHECEHHBIX H3-TOJ KOHTYpa 3AaHui.

BricoTy moMelleHust AJist pasMelleHUs XOJONUJBHBIX MaliuH MpH-
HUMAIOT He MeHee 3,6 M, CUMTasl /10 BBICTYNAIOIIMX YacTel MepeKkphiTus,
IIpoxoabl MeXAy IIHTOM YHpaBJeHUs M BBICTYNAIOLIHMH YaCTSIMH Ma-
IIMH (annapatoB) Heo6XxoauMo TNpeAycMarpuBaTh He MeHee 1,5 M,
MeXsy BBICTYNAIOIHMH 4aCTAMU PSJOM CTOALIMX MallHH — He MEHee
1 M, Mexny MawmHaMu (anmapaTaMH) M CTEHOH 3JaHHsi — He MeHEe
0,8 M, a Mexay MallMHaMu (anmapaTaMu) W KOJOHHAMH — HE MEHee
0,7 M. I ynoberBa obcayKuBaHuss KpynHorabapuTHoro ob6opyaoBa-
HHsA OBBIYHO MpPEAYCMATpPHBAIOT MJIOILAAKH H JECTHHIBI, a JJs TPOHU3-
BOJACTBA PEMOHTHBIX PabOT — mepejBUKHbIE WJIH CTAIlHOHAPHbIE NOIb-
€MHO-TpaHCOPTHEIE cpencTBa (OJOKH, TaJH, MOHOPEJbCH).

Or xosoauJbHOH CTAHUMH K NMOTpeOHTETSIM XOJOZHOH BOABI HPO-
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KnaJblBaeTcsi ceThb TPyOOnpoBOAOB. B Lesnsix BHIPABHHBAHHUSA peXHMA
padoThl XOJOAHJALHHIX MANIMH BHYTPEHHHH 00bEeM CHCTEMBHl X0JIOLO-
cHal:xeHHst (CyMMapHBIl BHYTpeHHHH oObeM 0aKa, annapaToB H TDY-
60npoBOJOB) A0JIKeH GHITh HEe MeHee BBIUHCJIEHHOTO 10 (GopMyse
0,9
—_ ! QX.MHH , (]Xl)
Cw (tw2-’— tw,x) Pw

Ve

rie Qx mun — XOJOJONPOH3BOAUTENBHOCTD HAHMEHbIIEH XOJOAMIbHOH MAWIMHH CTaH-
uHy, Br.

Ilpu npuMeHeHHH TOJBKO TYPOOKOMNpECCHOHHHIX MallluH 06beM
CHUCTEM XO0JI0AO0CHA0KEeHHS
25,2 Qyx
Cuy (twg“—tw,x) Cw

Ve = , (1X.2)

e Qz — XOJOAONPOH3BOAHTENbHOCTE OAHOH TYPOOKOMIpDEeCCHOHHOR XOJOAMJIbHOM
Mamuge, BrT.

C6poc B KaHaJH3aLHUIO XOAOAOHOCHTeNsl (UHPKYJAUPYIOUIEH BOABL)
IPH OCTAHOBKE HAacocoB He jaomycKaercs. [loctymatouias uepe3 mepe-
JUBHBblE YCTPOHCTBA W3 MOJAOHOB KaMep OPOLUEHHS W JAPYTHX anmapa-
TOB Boja MAOJIKHA COOUpAThCst B IDHEMHHKH, POJib KOTOPHIX MOTYT
BBLINOJHATL GaKH-aKKYMYJISITOPBI.

CucteMnl X0J10J0CHAGKeHHST OT CTAaHIHUE ¢ XOJOAHABHOH Harpys-
Koit menee 290 KBT paccyuTHIBalOTCS Ha NHKOBYIO YaCOBYIO MOTPel-
HOCTb B X0JI0f€ M NPOEKTHPYIOTCS cO cBOPHHIMH 6axkaMH, HO Ge3 Ga-
KOB-aKKyMyJasiTOPOB. [l XOnOAMJBHEIX CTaHUHMH C  XOJOZUJABHOH
Harpysko#i ot 290 xBT u OGonee B cucTeMy X0J0A0CHAGXKeHHS BKJIO-
qaTcst 0aKH-aKKyMyJasiTOPH], MO3BOJsIOLUIMe NPOEKTHPOBATL X0JIOAHJb-
HYIO CTaHIWIO He Ha MHKOBYIO XOJOAHMJABHYIO Harpysky, a HCXOAsi H3
NnOTpeGHOCTH B X0JI0/€ B pacyeTHble CYTKH. B TedueHHe pacueTHHIX CyTOK
Temjoro mnepuoga rofa Bo MHorux CKB morpeGHocTh B Xo0J0/1e u3-
MeHsietcst Ha 40—50% MaKcHMaJbHOrO MHKOBOro 3HaueHHs. BMecTH-
MOCTb 6aKOB-2KKyMyJAsTOPOB HAa3HA4YaeTcss ¢ y4eTOM CyTOYHOHN noTped-
Hoctd CKB B xoJsozme. L1 3TOro paccYMTHIBAIOT NMOYacOBLIE PAacXO/bl
X0J10/la U CyMMHPYIOT HX 3a BpeMs pa6oTsl CKB. IIpousBoaHTenbHOCTL
XOJIOAUJBHOH CTAHIHH € aKKyMyJslHeHd X0oao4a BHYHCAAIOT 0o (op-
My.Je

Q.er=2 Qx.cyT/A 2, (1X.3)

rie XQx cyr — CyMMapHas noTpeGHOCTb X0JIOAa B DacueTHble CYTKH; Az -— npoAoJ-
JKHUTEeJbHOCTh paboTH CTAHUHEHM B TeueHHe CYTOK; OOHYHO NPHHHMaT Az<T22 u,

BoruncaenHywo no gopMysae (I1X.3) nonesnyio gyacoByo X0JIOZONPO-
H3BOAUTEJLHOCTb CTAHIMH HAHOCSAT Ha TOYacoBOH rpaduK CyTOUHOIO
pacxona xosona CKB u HaxoasT KOAHYECTBO X0A0AA, KOTOPOE MOKET
GHITh aKKYyMYJAHPOBaHO Qx.ax [ 1, 30].

TpebyeMasi mosje3Hasi BMECTHMOCTb 6aKOB-aKKyMyJsTODOB X0JOd-
HOH BOJIBI C TeMNEepaTypodl Iy x ONPEAESsIETCS N0 BEIPAXKEHHIO

3'6Qx.aK

Cw (th_ tw,x) Pw

Vg ox = (IX.4)
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Tlepuoa paGoThl XOMOIHIBHOR MalUWHBEl (HJH HECKOJLKHX MallHH),
obecneynBaIUX HAKOMJeHHe XOJOAHOIN BOAbl B faKe-aKKyMYyJsiTOpe,
HaX0[AT 1O YPaBHEHHI)

A ZX M = Qx aK/Qx M? (IX.5)

rae QxM—qacoaaﬂ XONoA0NPOUIBOAUTEABHOCTEL paémaxoumx XONOAUNbHBIX MAaMIHB
B Tepuoj HAaKOMJIeHHs XoJ0Aa B Oake-akkymyasrope, Br/u

MakcumanpHasi nukoBas norpebHocts B xogqone CKB  obecneun-
BaeTcst pabOTOH XOAOAUJABHBIX MAIIMH CTAHUHHA IIPOH3BOAHTEbHOCTBLIO,
BoiuncieHHolt mo dopmyae (IX 3), u norpeGneHHeM 4acTH HaKOIJIEH-
HOll B 0ake-akKyMyJsiTope XoJsio4HoH Bojbl. IlpHmenenue 6akoB-akky-
MYJASTOPOB NO3BOJAAET YMEHBUIHTL YCTAHOBOUHYIO MOIIHOCTh XOJI01HAb-
HEIX MaWHH (MJAH HX YHCHO) HA UEHTPaNbHOH XOAOJHJBHOH CTAHUHHU
U CcrocoOCcTBYyeT BHPAaBHUBAHUIO CYTOUHEOro rpaghuka Harpysku.

B uenstix CHHXKeHHS YCTAHOBOYHONW MOIMHOCTH MauiMH Ha XOJAOAMJb-
HOH cTaHUuH pa3paboraHa mporpamma Ajas DBM [30], mossossomas
paccuuTaTth M BHIOpATh ONTHMaJbHOE peliieHHe CHCTEMbI XOJOA0cHab-
xeuuss CKB ¢ akkymynupymomeil emkocTelo. B KauecTBe KpuTepus
ONTHMHU3aNUN NPUHAMAETCH MHHHMYM NpPHBEJEHHEIX 3aTpaT Ha Coopy-
JKeHHE XOJOJMJBHOH CTAHIMU U §aKa-aKKyMyJasTopa.

Ha puc. IX | nokasaHa NpuHIUNHANbHAS CXeMa HEHTPAJLHOH XO-
JOAMABHOYW CTAaHUMH AJISE BHIPAaOOTKH W TNOAAaYH X040AHoH BOjgbl. Ox-

73
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Puc. IX.1. MpuuuunHanbHasd cXe€Ma UeHTPANbHOH XONORHALHOH CTAMLIHH H3 ABYX arperupopan-
HbIX MamwuH 2MKT 110

! — rpaaupuy (Ha Kpeile), 2 — 3aABHMKH 3 — obpaTubiii kaanap 4 — Hacocsl POOPOTHOTO BOAD-

CHaOXeHHa — KOWJEHCATOphl, <o — TEeNNOOOMEUHIINE XTaJOHOBhE £~ koMupeccopsl & — TPB,

= ucnaputean, 10 — TpyGORPOBOA Xonoauo# Boabl K YKB [f — uacocel Xoaoano# soam  [2 —

6ax, M — TpySonposoA orenneHHoil BoAw oT YKB 4 — tpy6onponoabt Aas sofim [5 — tpyGo-
npoBoabl AAs XAajoHa
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JaxjeHue Bojbl ofecrneunBaercst paGoTofi ABYX MOJOAHJBHBIX MalIMH
tuna 2MKT 110. 3aBon-U3roTOBHTE/L NMOCTABASET XOJOAUILHBIE Ma-
IAHBl arperaTHo. B KOMIJIEKT NMOCTaBKH BXOASIT. KOMIIPECCOp, KOXKY-
XOTPYOHEI KOHAEHCATOP, KOXRYyXOTPyOHBIR HcHapuTesb, 3JeKTpHue-
CKMH HHUT W NPHOOPH aBTOMAaTHKW. Arperarsl XOJ0NHJABLHOH MalUHHEL
COEHHAIOTCH Mex1y cobol Tpy6ONpoBOAaMU AJS LUHPKYJSIUUH XJaR0-
na (ua puc. 1X.1 nokasauo NyuxkTHpubIMH JuuusiMu). K KonjeHca-
TopaM MHOABOANTCH TPYOONPOBOAK cHC1eMbl OOOPOTHOTO CHAOKEHHs
oxgaxjaamonied Bonofi. Mcnapurensuoe oxnaxienve HarpeTofl B KOH-
JleHcaTopax BOJBl OCyHIeCTBASIeTCs B BEHTHASTODHBLIX IpafupHax. Jas
ofecrieuyeHHs HAaAEXKHOCTH M THOKOCTH peryJHPOBaHHd, Kak fIPaBHIO,
KaxJast XOJOJHJAbHAY MAaHIHHA MMEET CBOIO CUCTEMY OOOPOTHOTO BO-
JlocHaOXKeHusl, a Ha TpybOINpOBOAaX NPeAycCMaTPHBAIOTCH IepeMblUKH
JJIsT BO3MOZXKHOCTH HCIIOJIB30BAaHHSL B clyuae HeODXOAHUMOCTH pe3epB-
HOro Hacoca. OxJaxKjeHHas HCHAPEeHHEM BoAa 3abupaercd HacocaMu
¥3 MOJJIOHOB I'PajIipeH ¥ poJaeTcs B TPYDOKH KOALYXOTPYOHBX KOHLEH-
CaTopOB.

Hcrounurom xonona Aus annapatos CKB cay:kuT xosnonnas Boja ¢
TEMIIEPATYPOH fw,x. Hlacocs 3a6HpaloT OTenJeHHYIO BOAY H3 COOPHOTO
6aKa H NOAAIOT B MeXKTPyOHOE MPOCTPAHCTBO KOXKYXOTPYOHBIX HCmHa-
puresedl XONOAHJBHBEIX MamuH. Ox/JaxaeHuas BOJa MO MarmTpanb-
HoMy TpyGomnpoBoay nocrynaer x anmapaTam YKB. Ilocae oxnampe-
HH$t KOHAHUHOHHDYEMOTO BO3/yXxa OTelJIeHHas BOAa C TeMIlepaTypoi
twp MOCTYNAET B COOpHBIN HaK. Kaxaas Xoa0aHIpHAaf MaliHHA OOBIY-
HO HMeeT CBOH HacoC AJA [OJaud OTENJeHHOH BOABI B KOMKYyXOTPyO-
MBI HCIIapHTEJh, 2 Ha TPyOONPOBOAAX MpeAyCMaTPUBAIOTCS MepeMblu-
KH JJil HCIIOJIb30BAHHS PE3EPBHOrO Hacoca.

§ 64. Xosiono- u rennocnaéxenne nenrpaapnbix CKB

XosopocHaGxenne B TeNabiil nepuoj roga. B KavecTBe annapa-
TOB [JIA CHHIJKEHHWS 3HTA.bIMH KOHRHLHOHHUPYEMOTO BO3JyXa B leH-
tpaabHblx CKB Haubosbliee pacnpocTpaHeHHe NOJYUHIAH KaMephl
OpOlIEeHKs, K KOTOPBIM NOJaeTcs XOJORHAS BOAA OT  XOJOAHJbHBIX
crauluit (puc. I1X2). Heo6XoguMbIM YyCJIOBHEM AJ$% OCYLECTBJEHHS
3TO% CXeMbl ABJSETCA DPacCioJ0:KeHHe CHOpHOro Oaka HHxe OaKoB-
I0JIIOHOB KaMep OpOLIeHHs, YTo AaeT BO3MOXKHOCTb OTENJEHHOH Boje
yepes Iepe/IMBHOE YCTPOUCTBO NMOAJLOHOB CaMOTEROM IIOCTyNaTh B Iiep-
Bblfi OTcek cOopHoro Gaka. OTciofa orenveHHas BojJa [OJaeTcsk B KO-
JKYXOTpYOHBIH HCHapHTeNb XOJOJHJIbHOH  Malnuub., OxJa;paemas
Boia NPOXOAHT 0 TPYDKaM, a B MEXTPYOHOM LPOCTPaHCTBE HCIapH-
TesIsl KHIUT XOJOJARJLHBIA arerntT. llpm uchapeHnu TeMileparypa BOABL
noHHKaeTest Ha Af, «=4-+-8°C OxJarkneHnas Boja ¢ TeMIepaTypoi
twx=06-+-7°C mo coeiHHHTEJLHOMY TpPyOONpPOBOAY INOCTYIael BO BTO-
po#i oTcexk cOoOpHOro Haka.

Ha cTopoHe BcachiBaHist Hacoca KaMepDbl OpPOLIEHHst CMOHTHPOBaH
TPEXXOJ0BOH aBTOMaTHYeCKHH KJaamaH, K KOTOPOMY LpPHCOEJHHEH pe-
IUPKYASUHOHHB TpyOOIPOBOA OT OaKa-NoJJA0HA KaMepbl OPOLIEHHs
H COEJHHHTEJLbHBIH TPYOONPOBOL OT OTCEKa OX/a:KJAEHHOH BOAB B
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c6opHoM Gake. B cooTBeTcTBHH ¢ HUMNYJAbCOM OT JaTYHKA, KOHTDPOJIH-
pYIOLIero oxJakKAeHHe KOHIHUHOHHPYeMOro BO3AYyXa, B TPeXXOJAOBOM
KJanaHe H3MeHsieTCs CTeNeHb OTKPHITHs MPOXOAHBIX CeUeHHH H COOT-
BETCTBEHHO H3MEHAIOTCA KOJIHYECTBA MOCTymamoiliefi K Hacocy OXJax-
HeHHOM BOAB Upx ¢ TeMNepaTypoH fwx H PEUHPKYJISUHOHHOH BOADI
Gyp C TeMnepaTypoit #p2. CMeCh BOABI C TeMNEPATYPOH fp; NOAAETCS
HACOCOM Ha pasfphl3THBaHHe uYepe3 (OPCYHKH AJs  OCYIIeCTBJEHHS
3a7aHHOTO peXXHUMa OXJaXKACHHS KOHAHIHOHHDYEMOro BO3Ayxa.

[Ipu paboTe KaMepH OpOINEHHS COXPaHseTCA CJeAYIOIHA MaTe-
pHaJbHEIE OaJjaHc mo BoJe:

Aas paboTH Hacoca

Gw ty =Gw,x tw,x+Gw,p twos

AJds 68Ka-n0ﬂﬂ0ﬂa KaMephl OpomeHPlﬂ
Gy tyy = w,p tw2+Gw,y Lo

H36bITOK OTensNeHHOH BOAbl B 0ake-MOAJOHE KaMepDhl OpOLICHHSA
G,y yepes3 mepeJHBHOE YCTPOHCTBO MOCTyNMaeT CaAMOTEKOM MO MPHCOL-
JHHHTEJbHOMY TPyOOonpoBoly B mepBhlil oTcek cOopHoro Gaka.

B 3aKpbiTOfi cxeMe CHa0XKeHHs XOJIOAHON BOMOH KaMep OpOICHHS
U TOBepXHOCTHHIX TensoobmennukoB YKB (puc. 1X.3) macoc xoso-
AUJBbHOH CcTaHIHH depe3 OaK-aKKyMyJATOpP NpoKauHBaeT oxJakiae-
MYIO BOJAY B MeXTPYOGHOM MPOCTPAHCTBE KOXKYXOTpyOHOro HCapuTess

Puc. 1X.2, CxeMa cHaGXeHHs XOJMORHoH BomO# HeGoabpo# rpynnst KaMep OpOLIEHHs, pacnono-
KEHHbIX BOJH3H XONORXMIBHOH CTaHIUH

hl

;— KHRKHA xnanarenylé-—~ KOXYXOTPYOHBIH HCNapHTeAb XOJOAMNBHOH  MaIUHHBL, ¥ — nacoc
XOAORUIBHOR CTaHLHM; oTcex c6opa OTeNlIeHHOH BOARL; 75/—— c6opHbllt 6ak, # ~— oTcek cGopa
XoMogHO! Boabl, /[%— TpeXXonoOBoH KjamaH, -
& — Hacoc KavieDhl OpOmIeHHsI, ¢ — XoaonHas
BOR2, NOZaBaeMan K HacocaM coCeaHux YKB,
##) — ciuBHOH  Tpy6ompoBoa 0T, COceiHHX
YKB; IF— xamepa opouweHus, [#-— zaTunk
KOHTpOJST OXJaxXKJeHHSI KOHZUIMOHHpYyeMOoro
BO3AyXa, 1F — peuupKynsmHOHHEI prd/p-
nposox, .J#y— cauBHoft TpyGonposom, 15—
TpyGonposoa c6poca Bogbl B Kauadu3allHio,

/16 — BoponpoBon, I7 — maphl XJajareHTa
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Puc [X.3. 3akpuiTas cxeMa cHaGxenus XOJOAHOH BOROH KaMep OpOLIEHMHMs H NOBEPXHOCTHRIX
Tenaoo6menuukos 8 YKB
I — Hacoc XonoauabHOH CTaHuuu, 2 — GaK-KoMNeHcaTop, 3 — KOXKYXOTpyGHBIt  HcCHapuTean
XoNoawibHolt MaluuHBl, 4-— Macoc KaMepbl opoleuusi, & — BORO-BOAAHOH  TeMIo0GMEHHMK,
6 — TpexXoaoBOH KJamaH, 7 — ZaTUMK KOHTPOJAS oOXJaXKIAeHHsT KOMZUHLHOMHPYEMOro Bo3xyXa,
8 — KaMepa opolieHusA, 9 — BORONPOBOA, [0 — NOBEPXHOCTHble BO3AyXooXaaAuTean BTM, 11—
pacliMpuTeabHbIH Gak, 12 — NepenauBHas TpyGa, 13 — BopOHKa AJSL CToKa BOABI

1

X0JI0uIbHON MalIuHbl. CHaGKeHHe XOJOJOM KaMephl OpOLIEHHS
OCYLIECTBJISIETCS C NOMOIIbI BOJO-BOASIHOTO TEeNJIOOOMEHHHKA, Tle
yepe3 CTEHKY TPYOOK XOJIOJHasi BOJA OXJaxJaeT UHPKYJSIHOHHYIO
BOJy B KOHType KaMepbl opolueHus. OxJaxaeHHe KOHIHLHOHHPYEMO-
ro BO3AyXa B KaMepe OpOIUNeHHS peryiHpyeTCsl TpPeXXOHOBHIM KJjana-
HOM, H3MEHSIOUIUM KOJIHUeCTBO MOCTymamulefi B BOAO-ROAAHON TemJo-
O0OMeHHUK XOJOAHOH BOAH, 4YTO oOecHeYHBaeT COOTBETCTBYIOLIEe H3-
MeHeHHe TeMIepaTypH pa30ph3THBaeMOfl B KaMepe OpOIICHHS BOJLL.
TloBepxHOCTHBIE TeNNIOOGMEHHHKH CHAGXKAIOTCS XOJIOAHON BOJO# Yepes
TPeXXO/0BOH KJanaH, aBTOMATHYECKH HPONYCKAIUHA B TemNooOMeH-
HHK TOT PacXOJ XOJOJHOH BObl, KOTOPLIfi HEOGXOAUM AJA 06pabOTKH
KOHJHLIHOHHPYEMOTO BO31yXa. B 3aKpbITO#l cxeMe CHaOKeHHA XO0JO0Ad-
HO BOJOH He TpebyeTcst COOPHBIX GaKOB, 4TO 3HAUUTEJBHO yHpOLlaeT
cucTeMy xojojgocHaGxeHust. Kax 3to BuaHo us puc. 1X.3, HauboJee
MPOCTHIMH ABJSAKITCH CXeMbl X0JIOJOCHAOXKeHHSI TNOBEpXHOCTHHIX Tell-
JOOOMEHHHKOB, UYTO SsBJSETCS 3HAYHTEJABHBIM HX TPEHMYUIECTBOM.

TennocHaOXeHHe B XOJOHAHBIA M nepexoiHblii nepuoiabl roga. B
meHTpaJbHbix YKB a7s HarpeBaHHsl TPUTOYHOTO BO3]yXa HCTOYHH
KOM Temja siBAsieTCs ropsidasi Bojaa, nojaBaemas oT TILL, pajioHHbIx
HJIM MeCTHBIX KOTeJbHHIX. B 3nanuax obopyayiorTcsi HHAMBHAYaJbHEIE
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Puc IX4 Cxema cnaGxenus ropayeidi Bojoii sosgyxosarpesateaeli I momorpesa ¢ 3aigurtoil ot
3aMep3aHus

a - uHeTuTyTa IlpoektnpomBentHasuus 6 — MHHUWTITIa 1 — rpyGonmpoBod mojxauyn ropsuved
BOJALI M3 TeMuoCeTH, 2 — BO3AYyXoHarpesartesu J — HaTYUKH TeMIepaTypbi, 4 — peryiaupymiliue
KJAamaHel § — tpyGonpoBon o6patHo#t BoAbI

temsoBble nyHkThl (MITII). Kak npaBuaa, MTII pasmemanT B 1OA-
BaJbHOH 4ACTH 3MAHHA, KyJAa NOABOAATCS TPYyOONPOBOAH, NOJAIOLIHE
OT LIEHTPAaJIbHOrO TENJOCHabXeHHs BOAY C pacyerHLIMH TeMIepaTyp-
HbIMH nepenagaMu 150—70°C uan 130—70°C [13].
BosnyxonarpeBateau | momorpeBa, Kak InpaBujo, cHabxarorcs
ropsyeid BOAOH, HEHOCPEACTBEHHO NOCTYINAKINeH H3 ceTel IHeHTpalb-
HOro TemsocHaOxeHuss CTenmeHb HarpeBaHHs BO3JyXa B BO3LyXOHArpe-
Barejsix | mogorpeBa perynupyeTcss H3MEeHeHHEM KOJIHUECTBA IOCTY-
mapuel B uX TPyOKH ropsaueli BoAbl. TakKoe KOJHYECTBeHHOE peryJH-
pOBaHHE NPH OTPHIATEJbHBEIX TeMIepaTypax HAapyXKHOro BO3ayXa
MOKEeT CO3AaTh YCJOBHS HJs 3aMep3aHHs BOAH B TPYOKax BO3LyXOHa-
rpeBaTesiell U BbI3BATb H3 paspylleHHe, IO3TOMY BO3IyXOHArpeBaTesH
1 nomorpeBa cHa6:)aloTcs aBTOMAaTHYECKHMH YCTPOHCTBAMH, obecleuH-
BalOUIUMH 3aMIUTY OT 3aMep3aHus Boawl B Tpybkax Ilo' cxeme, mpen-
JoxeHHOH uHcTHTYTOM [lpoektnpomBenTnasiuua (puc. 1X 4, a), ro-
psAvas BOAA OJHOBPEMEHHO IIOCTYNael B ABa TeNJOOOMEHHHKa, Ha
BEIXOAHBIX TPYOONPOBOAAX H3 KOTOPOIO YCTAHOBJIEHH aBTOMaTHYeCKHe
peryaupymomne knanausl K-I n K-2. HarpeBaHue Bo3ayxXxa KOHTpO-
Jupyercs partuukoM Ty. Ilpn HeoOXOZMMOCTH CHUIKEHHs TeIJOOTAAYH
BO3AyXOHArpeBaTe/]s 10 KOMaHAe jJaTyHKa T, NepBoHauyaJbHO 3aKpH-
Baercsa kaanaH K-1, ycTaHOBJeHHBIH Ha o6paTHOM TpyGompoBoge H3
BTOPOIO NO XOAY BO3Ayxa TensooO0MeHHHKa [IpH NOJHOM 3aKpPLITHH
kjaanana K-1 pajbHedlliee CHUXKEHHe HarpeBaHus BO3AyXa JOCTH-
raercsi NMepekKpHTHEM KaanaHa K-2, ycTaHOBJIEHHOro Ha 06paTHOM
TPy6ONMpOBOAE M3 NEPBOrO IO XOAY BO3AYXa TeMI0OOMeHHHKa. Tem-
nepaTypa BOAbl B 0OpPaTHOM TpyGONPOBOJE IOCHE 3TOr0 TEIJIO0GMEH-
HHKA KOHTpOJUpYeTCss AaTyHKoM T IIpH moHuKeHHH TeMmepaTyphl
o6paTHoil Boasl 10 20°C paTuuk T, NpuOTKphBaeT kJjanaH K-2 He-
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3aBHCHMO OT KOMaHAH aaTyuka T, KOHTPOJIHPYIOINEro TeMOepaTypy
HarpeBanus Bo3gyxa. JlaTuuk T, BHINOJHAET POJib OTPAHHUYHTENS H
paspeutaer pabory natumna Tp TOJBKO IIPH TEMIepaTypax BO3AYX3
nuxe 3°C.

MHUUTIIom npensioxkena cxema (puc. 1X.4, 6), oGnapawomas
GoJiee MIHPOKHUMH TpeneJaMH PeryJHPOBaHMs H HMELIas 3alU(HTy Or
saMopaupanus. Jlatuuk T, KOHTPOJHpyeT Harpes BO3JAyxa H3Me-
HeHHeM pacxona ropsiuell BoAH uepe3 Knaman K-1. Ecau B mpomec-
Ce CHHKEHHMs HarpeBaHMs BO3AyXa IyTeM COKPaleHHs Npoxoaa To-
psiueft Boxan uepe3 kjanan K-I Temnepatypa BOAH B o6paTHOM Tpy-
GonpoBone TNOCJE NEPBOrO N0 XOAY BO3AyXa TeNmJooOMEHHHKa IOHH-
surcst no 20°C, to natuuk T, oTKpoer KjaanaH K-2 u yBeJHuHT Ipo-
XOA Tropsiyell BOAH TOJBKO uepe3 3TOT TemnooOMeHHHK. JlaTumk T
NPOMOJIZKAET KOHTPOJNHPOBATb HAarpeBaHHe BO3AYXa M MOXeT IPOAOJ-
RKAaThCs CHHXKEHHEe pacxofa ropsueii BOJAH 4epe3 BTOPOH IO XOAY BO3-
AyXa Temioo6MeHHHK He3aBHCHMO OT paboTH y3/a 3allUTH OT 3aMo-
paxuBanus (kaanana K-2, paGorawomero no KomaHae paTtyHka Ty).

Tlpu cHaGxeHHH BO3JyXoHarpesaTeJiei HENOCPeACTBEHHO H3 Tell-
JIOBOK CETH TeMIepaTypa NoJaBaeMo# BOAH, peryjupyeMass IO CeTe-
BOMy rpaduky, oka3pBaercs BHie TpebyeMoii (0CoOGeHHO B mepexoln-
HH nepuox roxa). C mesiblo cTabGHAM3anUH paboTH NPHOGOPOB ABTO-
MAaTHKH H YJYy4lIeHHs peryJTHpPOBAHHSA NPHMEHSAIOT CXxeMbl cHalxe-
HUs1 TOpsiuell Bogo# Bo3ayxoHarpesarteseii I momorpeBa ¢ NOMOLIBIO
cMecHTeNbHBIX HacocoB (pHc. 1X.5). Uepe3 BosAyxoHarpeBaTeJiH Ha-
CocOM Nomaercs cMech ropsiyelt u o6patHoil Boah. KoJinuecTBo NOCTY-
pamoled ropsyed BOAL K3 TeIVIOBOH CeTH peryJupyeTcsd KJjalldHOM
K-1, ynpaBnssieMuM natuukoM T), KOHTPOJIHPYIOIIHM HarpeBaHHe
Bo3nyxa. Eciau Tpe6GyeTcsi CHHXKEHHe HArpeBaHHUsSl BO3AYyXa, TO KJanaH
K-1 ymenbuiaer nocryniieHue ropsiuedi Boas M3 TemioceTH OnHakKo
Hacoc ofecrneyHBaeT NPHUMEPHO NOCTOSHHHIH pacxoi BOJLH 4epe3 BO 3-
nyxoHarpesatejn. CJiefoBaTesbHO, YBeJIHYHBAETCs KOJIHYECTBO 06pat-
HOH BoAbl B OOLeH CMecH M CHHXKAETCd TeMIleparypa ropsiuei BOIHI,
nocrynaioujefi B BO3AyXOHarpeBaTesb (KaueCTBEHHOE peryJiHpOBAaHHE).

3amura OT 3aMOPaKMBaHHsS NpU paboTawolieM CMECHTEJbHOM Ha-
coce ocyulecTB/IsieTCs B chaepylowmeM nopsinke. Eciu  Temmepatypa
o6paTHOH BOAH, KOHTpoJupyeMas naTdukoM T,, Gyner Huxe 10°C, 10
otkpoercst Knaman K-2. Ilpum ocraHoBsenHBX BenTuasiTopax YKB
3alljHTa OT 3aMep3aHusA BOAH B TPyGKax Bo3ayxoHarpeBaTesiell ocy-
mectBisercss KnanaHoM K-2 1no komauzge gatuuka Te. Ha cxeme mo-
Ka3aHO, 4TO KOPDPEKHHs HACTPOHKH JaTuuka Ty NMPOU3BOLHUTCH aBTO-
MaTHYECKH IO KOMaHJe AaTyHKa T3, PErHCTPHPYIOLLEr0 HAPYKHYIO
teMnepatypy. Ilpu paBorawmem cMecHTeILHOM HAacoCe JaTuHK 1o
uMeeT HacTpoHKy 1°C, HO NpH BHKJIIOYEHHH HACOCA NpejsesbHAs TeM-
nepaTypa HaCTPOHKH aBTOMAaTHueCKH IHoBHuiaercs gao 20°C. IIaa
yCTpaHeHHsl NepeTeKaHUst ropsiyedl BoAH B 0GpaTHYIO JIHHHIO Ha Nepe-
MBUYKAX MeXIY NMoJalliHM TpyOOoNPOBOAOM OT TEMIOBOM CeTH H MOCJe
CMECHTENIBHOIO HAcoCa YCTAHOBJNEHH o6paTHBle KJalaHH,

BosnyxonarpeBatesin Broporo mogorpesa B cocTaBe YKB, a Tak-
Xe 30HaJIbHEE BO3NyXOHAarpeBaTesNu B MHoro3oHasibHbX CKB morpe6-
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Pyc, IX.5, Cxemm cuaGXeuus ropfueir sopofi BO3AYXOHArpesaTe-
Aeit I momorpesa ¢ moMouiL CmeCHTeabHoro hHacoca
I — tpyGonposoA ropavyeR BOXBI U3 TelIOCETH, 2 — BO3yXOHa-
TpesaTelH, 3 — NaTYHKH TeMmnepaTyphl, 4 — peryaHpylollfHe KJana-
HBl, § — TpyGonposoa oOpatHoft BOAbI, 6 — CMeCHTeJAbHBbI Hacoc,
7 — o6paTublii KAanan

Puc. IX.6, Cxembl cHaGMeHns ropsaueli BogoHk KOHUEBBIX M 30HANb-
HBIX BO3JyXoHarpepateaes
@ — HesapHcHMAfl ¢ ROMO-BOAAHBIM TemaooGMeHHUKOM (Go#mepoM),
6 — 3aRHCHMAafl CO CMeCHTEJdbHBIM HacocoM, [—7—cm puc 1iX5;
8 — HacoC UHPKYAALHH BOXL MO 3aMKHYTOMY KOHTYpY, § — mart-
YHKM Pj— P, KOHTDOJfl HNaBJAeHHH BOXbI B OoJaKLeM H oGpaTHOM
TpyGonposonax; 10 — pacllHpHTeNbHBI 6aK

JISIOT TOPSIYYI0 BOAY NOCTOSAHHOH TeMIepaTyphl, I0AaBaeMylo N0 rpa-
¢buky ropsiuero BopocHaGxeHust. Ha puc. IX.6,a moxasaHa He3aBHu-
cuMas cxeMa TeIVIOCHaGXKeHHsl BO3AYXOHarpeBaTesieil Npn HaJiMyHK
KOXKYXOTpYGHOTO BOAO-BOASIHOro TellylooOMeHHHKa (Goiynepa), nura-
emoro ropsiueii Bogoil. UYepesa BosgyxoHarpeBartesin C IOMOIIBIO Ha-
coca UHPKYJHpyeT 1O 3aMKHYTOMY KOHTYpY Boaa. ITocTosiHHAs TeM-
nepatypa BOIABl Nepes BO3NYXOHATrpPeBaTeJIsIMH KOHTPOJHpYeTCs aaT-
4UKOM Ty, BO3AEHCTBYIOMMM Ha KjanaH K-2, Haxonsmuiica ua Jm-
HHM TI0Ja4H ropsiyedl Boabl B 6oiJiep. I10 cxeMe, moKasaHHO# Ha puc.
IX.6, 6, ropsiuas BOJa HENOCPEACTBEHHO MOCTYNAeT K CMeCHTEJbHOMY
Hacocy, B BoanyxomarpesaTesin nomaercs cMech ropsiueil n ©6paTHOI
BoAH. IloCTOSIHCTBO TeMmepaTypnl nozaBaeMoil Bogbl OGecrneunBaeTcst
H3MeHeHneM KjaamanoMm K-2 pacxoma ropsiueit BOAR NG KOMaHIe
JatuuKa 7.

Ha puc. 1X.6 nokasampl ABa BapuaHTa peryJHpOBaHHS TEMJIOOT-
Aaud BO3jyXoHarpepaTesiedl. B mnepBom BapnaHTe Ha Bxome ropsueil
BOAM B BO3JYXOHArpeBaTeJb yCTaHOBJIeH KnanaH K-/. Temnepartypa
IOAOTPEBAaEMOro MPHTOYHOIO BO3AYXa KOHTPOJHPYETCS QATYHKOM T,
KOTOpHIl TepefaeT KOMaHay Ha kaanaH K-/, B pesyabraTe uero
NpOUCXOAHT COOTBETCTBYIOIiEE H3MEHEHHE pacxoga ropsyel BoAbl
Yepe3 BO3AYXOHarpeBaTesb. [lJisi COXpaHEHHsS rHApPaBJIHYECKOH yCTOH-
YHBOCTH CHCTeMbl TEMJIOCHAGKeHUsS MPH 3TOM BapHaHTe pPeryJupo-
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paHHa C TOMOLIBIO AaTYHKOB P; — Py, BO3AeHCTBYIOIMX Ha Kjamad
K-4, noaaep:xuBaercs NOCTOSHHBIA Ilepenaj AaBJieHUH B IopaioueM
# obpaTHOM Tpybomposogax. Bo BTOpoM BapHaHTe Ha BXOie B BO3-
JyXoHarpeBaTeJb YCTaHOBJIEH TPEXIPOXOAHOH KianaH K-3, ympas-
J9eMBIH 0 KoMaHze paTuMka 7;. HesaBHCHMO OT mOJIOXKEHHs LITOKa
knanaHa K-3 pacxon BOAH uepe3 Hero nocrosineH. Ecuau nmo Komanie
patunka T3 knamaH K-3 cHMKaeT TOCTyIUIeHHe ropsyed BOAB B
BO3/yXOHarpeBaTeJib, TO OJHOBPEMEHHO YyBeJHYHBAETCS PACXON BOAH
o o6sognomy TpyGonmposony. IIpu sTroM BapHaHTe peryJHpOBaHHS
JaTYHKH paBjenut Py — P, u kaanan K-4 OTCYTCTBYIOT.

§ 65. Xos0m0- M TemNIOCHA0KEHHE MECTHBIX
¥ MecTHo-eHTpaapubix CKB

B MecTHHX H MecTHO-UeHTpaJbHHX CKB B KOHIHLHOHHPYEMBIX
NOMEIIEHHSAX 3JaHHA yCTAHABJHBAIOT MeECTHble HEaBTOHOMHLIE BeH-
THJASATOPHBIE HJIH 3MKEKIIHOHHBIE KOHAHIHOHEPHI-IOBOIYHKH, KOTOpHIE
HUMEIOT NOBEePXHOCTHHIE TeNJIOOOMeHHHKH. B 3aBHCHMOCTH 0T 4HCJA
TpyGONPOBOAOB, CBA3LIBAIOIIUX TENMJOOOMEHHHKH MECTHBIX KOHIHIH-
OHEPOB ¢ IIEHTPaJIbHBIMH HCTOYHHKAMH, pa3JiHyaloT cjeaylouHue CH-
CcTeMHB CHaGXKeHHs XOJIOAHOH W ropsiyefi BOJOH: ABYXTpYOHBIE, Tpex-
TpyOHbBIE, YeTHIPEXTPYOHBIE.

B JsyxTpybreix cucremax HCHOJb3YIOT MECTHBIE KOHIMLMOHEPHl C
OJHUM TeNJIoOGMEHHHKOM, KOTOpHIl NPHCOeJHHSeTCs K NMOAAIoIeMy H
o6paTHOMY TpyOOIpOBORaM — nBe NPHCOeAHHHTeJNbHBIe TPyGul (pHC.
1X.7). CucreMy HaCOCHO# IHPKYJSLHHE BOAB uepe3 TEIIOOGMEHHHKH
MECTHBIX KOHIHIIHOHEPOB IPOEKTHPYIOT 3aMKHYTOH  (HE3aBHCHMOI).
JI1s M3MeHeHHsl TeMIepaTyphl LMPKYJIHPYIOWEHR BoAbl NpesycMaTpHBa-
10T KOXYXOTPYOHBEIE BONO-BOJSIHBIE TEIVIOOGMEHHHKH, B KOTOpbE IIO-
JnaeTcsl Topsyasl U XOJIOAHAs BOAA OT LIEHTPaJibHLIX MCTOYHHKOB. Ecuin
1IPOEKTOM NpeayCMaTPHBAETCSl HCNOJAb30BAaHHE MECTHBIX KOHIHIIHOHEDPOB
B peXUMaX KaK HarpeBaHmus, TaK H OXJaXK/EHUs BO3NyXa, HEOGXOAUMO
B CHCTeMe HMeTbh COOTBETCTBYIOLIME YCTPOHCTBA AJisl MepeKJIIOYeHHs Tel-
JIOBBHIX DEXHMOB 0GpabGOTKH LHUpKyJupyoowed Boael. [leper/ioyeHus
IJ15l K3MeHEHHS TeMIIepaTypPH BOJABI, NONaBaeMoll B TeMJIOOOMEHHUKH Me-
CTHBIX KOHAHMLUHOHEPOB, MOXKHO CJAaTh TOJbKO [JiA BCEH CHCTEMH HJIH
30H 3anust (KOT4a B CHCTEMe NPEAYyCMOTPEHO 30HHPOBaHMe TPy6ONpO-
BOJIOB).

Has mectHo-ueHTpasibHBIXx CKB ¢ 9KEKIHOHHBIMH KOHJHLHOHEpA-
MU-ZIOBOJYHKAMH 00s3aTEJbHLIM YyCJIOBHEM SIBJISIETCS IOABOZ INPHTOU-
HOro Bosayxa K comioBbiM KamepaM DKJ]I. Eciu B MecTHO-LeHTpasibHON
CKB npuMeHsIOT MecTHbe BEHTHJISITOPHBIE KOHAHIHOHEPHI-[OBOYHKH,
TO MeCTO IOJayH NPHTOYHOIO HAPYIKHOrO BO34yxXa BHOHpaeTcs H3 yC-
JIOBHsI 0GeCIIeueHH HauJIydlliero BO3AyXOpaclpeiesieHUsl B MOMEIEeHUN.
OGBIYHO MECTHBE BEHTHJISTOPHBIE arperaThl YCTAHABJNBAIOT NMOJ OKHA-
MH, a NPUTOK OT LeHTpasbHoil YKB HanpaB/siioT Bo BHYTPEHHIOI 30HY
nomewenus. Ha puc. IX.7 mokasaHo JeseHne NPuTOYHOTO HAPYKHOIO
BO3J1yXa Ha JBe 30HBI, KaXK/1as U3 KOTOPHIX MMEET 30HAJIbHBIH BO3/[yXOHa-
rpeBareJib, NO3BOJIAIOIHA H3MEHATb TEMIIEPATy Py NPUTOYHOrO BO3AyXa.
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Puc. 1X.7. JByxTpyOHas cucTemMa Tenlo- H  XONOZOCHAGMKeHHS MeCTHBIX HEaBTOHOMHBIX KOH-

AHIHOHEPOB
I — yeHTpaAbHas npamoTodHas YKB; 2 — soHajabHBle BO3JyXOHarpeBaTeNH NPUTOYHOTO BO3AYXa;
3 — BATYHKH HapyXuHoM TeMmOeparypbl; 4 — NPHTOYHLIE  BO3AYXOBOABI; 5 — PACliHpHTeJbHble

GakH; 6 — TDexXNpoXOLHble apToOMaTHUecKHe KJanaHbl; 7 — MeCTHBle HeaBTOHOMHbBle KOHLHUMO-

Hepsl B HOMelleHHH; § — HAcOchl LHPKYAANMH BOAbl uepe3d TeMJOOOMeHHUKH MeCTHBIX KoHIKIHO-

HepOB JANfl 30HBl 3[aBus; 9 — BOAO-BOAsHBle TeNJOOOGMEeHHHKH HarpeBa IHPKYJASUHOHHOA BOXMBL;

10— ropsivasg Boxa M3 TenJjoceTd; J/ — XoJOAHast BOA2 OT XOJOAHAbHOA CTaHMHUH; [2 — BOXO-

BOAAHBle TeMJIOOGMEHHUKH OXJamAeHUT UHPKYJARUMHOHHON BoJAbl; I3 — oOpaTHas BojAa Ha Xo-
JOJUABHYIO CTAHLHIO, /4 — ofpaTHa® Boja B TelloceTh

[putounsifi HapyXKHbIH BO3AYX NOAAaeTCs C OAHHAKOBLIMH NapaMer-
paMu 1Jisl Bcex NOMellleHHH 30HH 3fanusA. [TapaMerpsl TpHTOYHOrO BO3-
AyXa B TeyeHHe rofa MOTYT KODPEKTHPOBAaThCs AAaTYMKOM HAPYKHOH
TeMmnepatypbl. Tak, HanpuMep, B XOJIOAHBIA NepHOJ roAa NPUTOYHBIH
BO3yX MOXKeT GHITb HarpeT Bhlllle fz; B NEPEXOAHBIA NMEPUOA fn = ls, 4
JeTOM fp<<tn. Ilepekiioyenre TENIOBHX PeXHMOB O0GpaGOTKH LHPKY-
Jupyromei Boabl NPOU3BOJHUTCS ¢ MOMOIIBIO KJIAaNaHOB, yCTaHOBJIEHHBIX
A0 H Toc/ie KOXKYXOTPYGHHX BOLO-BOASIHEIX TeMJIOOOMEHHHKOB. ABTO-
MaTH3HPOBaTh paboOTy NepeKNoyalollHX KJallaHOB cJelyeT IO CyM-
Mupylome# oneHke BO3AeACTBHS Ha TEIVIOBOH peXHM NOMELeHHH B
30HE 3aHUS HAPYKHBIX KJIUMAaTHYECKUX YCJAOBHH.

B moMelieHHM TeMmepaTypa BHYTPEHHEro BO3AyXa fy pery/JHpyercs
pPacxoioM BOjH yepe3 TEIJOOOMeHHHK C NOMOIIbIO TPEXNMPOXOAHHX aB-
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toy Puc. IX.8. Kpyraorogopoe Hamenenue Teir-
P O NOBEIX PeXHMOB B ABYXTPYOHMBIX CHCTeMax
H Cupx xon010- H TenaocHaGKeHHs
@ a — Tensiast BOJa M XOJoAHbIH TNPHTOUYHRHA
HapyXHblli Bo3AYX; 6 — xoJloAHas Boaa H
Lux tﬁpx th ty TEMUIBIfi TPUTOYHBLIA HapyXKHLH BO3NYX; 6 —
nepekJiOYeHHe TEIJIOBHIX DeXUMOB Io BOAE

TOMATHYECKHX KJ1aNaHOB, uepe3 KOTOpHIE COXPaHsieTCs NOCTOSHHBIA pac-
X0l BOJH HE3aBHCHMO OT IIOJIOXKEHHSI LITOKA KJamaHa.

B aByXTpyOGHHIX CHCTeMax BO3MOXKHH pa3JIMYHBIE BapHAHTH COYe-
TaHHsI TEMIIePaTyp HHpPKYJHpYollefi BOAH H NapaMeTPOB NPHTOYHOIO
Boanyxa. Ha puc. 1X.8 mokasaun Tpu BapuaHTa KpyrJjorogoBoro u3Me-
HEHHsI PEXHMOB TeIJIOBOH 06paboTKH B KOM(OPTHOH MECTHO-IEHTPaJb-
Ho#i CKB: Ha rOpH30OHTaJILHOH OCH OTJIOXKEHE! TeMIIePaTypHl HaPyKHOrO
BO3/yXa, a Ha BepTHKAJIbHOR — TeMIepaTyphl BOAH H Bo3zayxa. B mo-
MelleHHH BHYTPEHHSs TeMIepaTypa KojeOJseTcsi OT HHXKHEro Ipejena
Isx B XOJIONHHIH TepHo; roga N0 BepXHero npejpeJa fp B TEIUILIA Ie-
puox (pacueTHas HapyxHas TeMuepaTypa fz). B CKB no cxeme, mo-
KazaHHOH Ha pHc. 1X.8, a, B moMemeHHsl KPYyryibi Iof NOJAETCs NpH-
TOYHHI HAPYXKHHIl BO3AYX C TeMNepaTypo# fns HHXe {5, K Temnoob-
MEHHHKaM KOHIHIHOHEpPOB-IOBOAYHKOB KPYTJIEIH roj NnogaeTcs TelJas
BOAA lyyr, KOTOpAsi CJAYXHT HCTOYHHKOM TeIlia [Jis NOAOrpeBa BHYT-
PeHHero penHpKyJSIHOHHOTO BO3AYXA,

B pacueTHHX YCJIOBHAX TeIJIOTO TEpHOAa I'0AA B HEJISX SKOHOMHHU
Telia M X0JIOAa PanHOHAJbHO NPONYCKAaTh TEIJYI BOAY MHMO TEIIO-
O6MeHHHKOB MeCTHHIX KOHAHI{HOHEPOB-1OBONYHKOB. Torma NOJHOCTBIO
HCIIOJIb3YeTCs 0XJIaXKAaloWas coco6GHOCTh TPHTOUYHOTO HaPYKHOTO BO3-
AyXa JJs1 NOIVIOLIEeHHsl TellJIO- H BJAroH36BITKOB B NOMeElieHHH. B cay-
yae pe3KOro CHHKEHHs TeMJOH3OLTKOB B KAKUX-JH00 TOMeweHusX faT-
uPK ¢ (cM. pHC. 1X.7) Bo3gelCTBYeT HA TPEXNPOXOLHOH KJjallaH H qaJb-
Helllllee TOHUKeHMe BHYTPeHHel TeMmepaTyphl 6yjer ocraHoBJeHo. ['o-
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pAuas BOja MOCTyNaeT B TeMIOOOMEHHHK MECTHOTO KOHAHIHOHEpa-J0-
BOJUHKA H 32 CYeT HarpeBa pPeUHPKYJSIHOHHOrO BO3AYXa f; NOBLICHTCH,

B nepexoaHbli NepHON Troja B essx 3koHoMuu sHeprun CKB pa
60TaeT HA mepeMEeHHOH TeMIepaType TOYKH POChl BHYTPEHHEro BO3AYXa
OT MAKCHMAaJIbHOTO 3HAYEHHS {5y 4O MHHUMAJBLHOTO fnpx. B XOJOAHBIN
HNEePUHOA rojia TeMIepaTypa ropsideil BOAB YBEJHYHBACTCS AO fwrx, NPH
KOTOpOll TeNJIONPOU3BOJHTENbHOCTh TEMJIOOOMEHHHKA MECTHOTO KOH-
ZULHOHEPAa-A0BOAYUKA ROJMKHA ObITh JOCTATOYHOH He TOJBKO RJS BOC-
MOJIHEHHS TEIJIONOTEPD, HO M jJisl KOMIIEHCAllHH X0JIOJa OPHTOYHOTO Ha-
PYKHOTO BO31yXa.

JIByxTpyOHble CHCTeMBl, paboTawlide no cxeMe, NPUBEAEHHOR Ha
puc. 1X.8, a, He HyxAalOTCA B 30HHPOBAHHUM IO (dacafaM 34AHHUS, TaK
KaK aBTOMaTHYECKOe peryJHpOBaHHe PacXoAa ropsiyed BOALL yepe3 Tell-
JOOGMEHHUK MECTHOrO KOHAHIIHOHepa-JOBOAYMKA MNO3BOJSET NOAAep-
KHUBaTh fp. YCTaHOBJIEHHBIE HA MOAAIOUIEM TPYSOmNpoBoje y Temao06-
MEHHHKOB MECTHBIX KOHAHIHOHEPOB-IOBOXYHKOB aBTOMaTHUECKHE KJid-
NMaHbl KPYTJBIHA T'OJ HMEIT OAMHAKOBYIO HANpaBJEHHOCTb ZEHCTBHS: C
NOHUXEHHEM TeMIepaTyphl BHYTPEHHEro BO3JyXa OT KOHTPOJHPYeMOro
NAaTYMKOM 3HAYEHHS [p KJTaNaH yBeJHUHBAET IOCTYIJIEHHE rOpsiuel BO-
OBl B TeNJ0OOMEHHHK. B 3TO# CHCTEME HCTOYHHKOM IIOTJIOHMIEHHS TEIJIO-
H BJIaTOU30GLITKOB B NMOMENIEHHH ABJSETCS TOJBKO NPHTOYHBIH HAPYXK-
HBIH BO3AYX, KOJHYECTBO KOTOPOTO PAallHOHAJBHO OrpaHMYHMBATL Ha
YPOBHE CAHUTapHO-TUTHEHHUECKHX TpeboBauuH. [10oa3TOMy TakHe cucTe-
MBI TIPUMEHSIOTCS B 31aHUAX, I'ie TelJIOU3OBITKH MaJjnl. [lpu 3Haum-
TeJbHBIX TENJOM3OBITKAX JIst MX NOTJOWEeHus TpebyeTcsi yBeJIHYHBATH
KOJIHYeCTBO NPHTOYHOrO Hapy:KHOTO BO3AYyXa CBHUIE Tpe6yeMoro caHu-
TAPHO-THTHEHHYECKHMH HOPMaMH, YTO JIMIIAET MeECTHO-IleHTpaJibHble
CKB ux npeHMyIecTs.

Ha puc. IX.8, 6 nokasaH TemnepaTypHbi#i rpaduk paGoTH ABYXTPYO-
HOH cHCTeMBI ¢ ojauell Kpyribii roj B TeNJ00OMEHHHKH MECTHBIX KOH-
AHILHOHEPOB XOJIOAHOH BOAEl H NOAOTPETOr0 MPUTOYHOrO HAPYKHOTO
BO3Ayxa. B X0JoAHBI mepHOA TOAa TEIUIONOTEPH IOMENIEHHS KOMIIEH-
CHPYIOTCSl TOCTYIJIEHHEM HArpeToro NPHTOYHOrO0 HApPYKHOTO BO3AYXA.
TemnepaTypa NpPHTOYHOTO  BO3AYXa  peryJHpyeTcs aBTOMATH-
YeCKH M0 KOMaHJe JaTyHKa, KOHTPOJHPYIOLLEro H3MeHeHHe HapyKHBIX
KJUMaTHUECKUX YCJOBHH (CM. cXeMy peryJIHPOBaHHUSl 30HAJBHBIX BO3-
AyXOHarpeBaTeJieil, MoKa3aHHylo Ha puc. IX.7). Uem HHXe #y, TeM GOJib-
1ire J0JiKHA OBITH TeMIlepaTypa HArPeTOro NMPHTOYHOTrO HaPYIKHOrO BO3-
.AyXa fpy AN KOMIEHCAIHH TeNJoNoTepb. XOJIOAHAS BOLA CJIYKHT HC-
TOYHHKOM AJIfl yAaJeHHs TemJOH36bITKOB B Te€X NOMENIEHHX, IIe Pe3KO
H3MeHHJach TelsioBast o6GCTAaHOBKA (HOTIOJIHHTEJBHOE UYHCJIO Jilojed,
BKJIIOUEHHE TeIJIOBBIAEsIomEero 060pya0BaHus).

B nessix sKOHOMHH 3HepTHHM B XOJOAHBIH H NepPeXOJHbIH IepPHOAH
roza XOJIOAHYK BOAY NOJNYyYAalOT OXJ4aXKAeHHeM ee B IOBEPXHOCTHBIX
TeNJI00OMEHHHKAX, YCTAHOBJEHHHBIX B IleHTpaJbHbix YKB, B KOTOpHIX
ocyniecTBasieTcss 00pd6oTKa Hapy:KHOrO NPHTOYHOrO BO3AyXa. Takoi
cnocof TOJYYEeHHS XOJOJHOH BOAH YaCTO HAa3hBalOT «CBOCOAHEIM
oxJjaxienuem». Ilpoxoas mo TpyGkaM TengooOMeHHMKOB, BOga OT-
JdaeT TeIVIO Ha HarpeBaHHe TPHTOYHOTO BO3AyXa H OXJamKJaeTcs.
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BeseAcTBHEe NpUMeHeHHs cBOOOLHOrO OXxJiaXK/[eHusi 3HaYHTeJbHO COK-
pamaercsi MPOAOJKHUTENBHOCTb PabOTH XOJOAWJIBHBIX MAlMH W OX-
HOBPEMEHHO [OCTMraercs HCIOJIb30BaHWE Ha HarpeBaide HapyXHOro
BO3AyXa TeNJou3OBLITKOB TeX MNOMeLleHuH, rjie OHM BOCINPHHMMAKOTCA
XOJIOZHOH BOXOM B TemIoo6MeHHUKAaX MEeCTHHIX KOHIMLIHOHEPOB-A0-
BOJAYUKOB.

B Temsioe BpeMsi rofa MNOJyuYeHHe XOJOAHOH BOAM obecneyuBa-
ercst paboTol XOJOLMJIbHHX MalmvH. Ee TemnepaTypa BnOHpaercs
HO YCJIOBHSIM MOTJIOUIEHHMS PAacueTHbIX TEMIOM3OHLITKOB B NOMEMIEHHH,
a Takxe KOMIIEHCAHMH TeNJja, BHOCUMOTO TPUTOYHHIM HAPYKHBIM

BO3LYXOM.

HemocTaTkoM TaKux cucreM SABJISeTcs 3aTPYyAHEHHOCTb NpuMeHe-
HHS B XOJOJAHBIH MNEPHOJA PEXHMOB JeXYpPHOro OTONJIeHus, KOraa
B nomelieHMsix OTcyTcrByioT Jjioau. [lo caHHTapHO-rHrHeHMYeCKHM
Tpe6OBaHMAM B 3TO BpeMsl He cJeayeT M0JaBaTh HaPYXHHH BO3AYX,
HO TaK KaK OH fBJdeTc HOCHTeNeM Telula, TO NPHXOAUTCS TePHOJH-
yecKH BKJOUarh IeHTpasbHyio YKB s oTonsieHust ITOMeIIEHHH.
[NpuHnuNMaJbHO BOSMOMKHO HCMOJIb30BAaHKME B KauyecTBe TeMJOHOCH-
Tesd HarpeToi BoAn. JlJisi 5TOro HYXKHO B cHcCTeMe MpPENyCMOTPETb
JONOJNHUTEBHHE BOXO-BORAHOH TemJOOOMEHHHK W nepeKJoyaomue
yerpofictea. Kpome storo, y Temroo6MeHHHKOB MECTHBIX KOHJHIH-
OHEPOB HYXKHO YCTaHOBUTbH PEBepPCHBHble PeryJisTOPn NOAAepKaHHA
TeMnepaTypH BHYTpPEHHEro BO3[YyXa, KOTOPHE IpH MepekJIoueHHH u3-
MEHSI0T HanpaBJIeHHOCTh NEHCTBHS: B AHEBHOE BpeMs Ipd nojgavye B
TenJOOOMEHHMKHM XOJNOAHOH BOABI PEryJisiToppl YBEJMYMBAIOT ee pac-
X0l C MOBHIIEHHEM TeMNepaTypbl BHYTPEHHEr0 BO3AyXa; B HOYHOE
BpeMs NP [KeXKYPHOM OTOMJIEHWH DeryJaTOphl YBEeJHUMBAIOT PACXOX
ropsiveii BOAH C TOHWXKEHHWEM TeMIepaTyphl BHYTPEHHEro BO3LyXa,

Ha puc. 1X.8,6 nokasam xapakTep u3MeHeHus TeMIilepaTyp B
IBYXTPYOHO!l cHCTeMe ¢ MepekJioyeHueM no Bome. Ilpurounnili Ha-
PYXHBIH BO3AYX KPYTJBIH POA BHOCHT B MOMellleHue XOJOJ, a BIaro-
cojepkaHue 3TOrO BO3AyXa, KaK MNpaBUJIO, BHIOGMpaercs HS YCJIOBHIA
NOTJIONEHNSl BJIArOH3OBITKOB B MOMenieHWH. B X0oJOTHHIE Tepnuoa ro-
Ra B TENJIOOOMEHHHKH MeCTHBIX KOHAMIMOHEPOB NOCTYHaeT ropayas
BOIA lfw,r.x, KOTOPasg AOJKHa 06ecrneuuTh KOMIEHCALHI0 TEMJIONOTeph
M X0JI04a MPUTOYHOrO HapyKHoro Boaayxa. IIpu moBwiuienwn £ pery-
JIATOD CHUXKaeT PacxXol ropsded BOJAH 4Yepe3 TemjiooOMeHHUK. B Temn-
JBH NEPUON TFOfa B TeNJOOOMEHHMKM MECTHBIX KOHIMIHOHEPOB Mo-
Aaercst XOJIOLHas BOAA, ofecleynBalOIas OXJaXKIEHHE pPerupKyJs-
1roHHOoro Bosayxa. [lorjomenne Temio- m BAArouM36HITKOB OCYIHECT-
BJISIeTCA CyMMapHHIM KOJIMYECTBOM X0JI0Aa, BHOCHMBIM B IOMELIEHHS
IPHTOYHBIM HAPYXKHHM ¥ OXJaXAEHHHIM B TeNJOOOMeHHHKe DPemup-
KYJISIHHOHHBIM BO3AYyXOM. YMeHbUIeHHEe XOJIOAONPOU3BOLHTENbHOCTH
WpH CHHXEHHHW fp NOCTHraeTcs peryjaToOpPOM, KOTOPHI CHHXKAeT pac-
X0l XOJNOAHOH BOAKI Yepe3 TENJIOOGMeHHHK MEeCTHOrO KOHZHIIHOHepa.

B Tenuab# u XONOAHBIA MepHONBI rofa PeryJarop HMeeT pasJny-
HYIO HamnpaB/ieHHOCTh PaboTHl M MO3TOMY ero KOHCTPYKHHS JOJIKHA
ObiTh nepeksouaemoil. IlepeksioueHne pPeryJsTOpoOB KOJIKHO MPOUS-

— 279 —
OnextponHas Gnbnnorexa http://tgv khstu.ru/



e — 1
] _} 3. 1y k
! | b . 3 ==
! B
A Eﬁ‘// ffﬂ —a\x& i
| [ 4
| = : o1
Y | 2 g 3 :
I J AN | ~ [
r IRl L
e o= ~
| g | 8 R
|
|
|
I

X
sl
~

o3

7

@ 1 4_‘0,{=Gq

— el
/
< 3
ZE
= R
£
NS
N |

Puc. 1X.9. TpextpyOnas cuctema xonomo- W TendocHAGMeHHS MeCTHBIX HeaBTOHOMHBIX KOHpH-
LHOHEPOB ’
! — neHTpanbHad npamorouHad YKB; 2 — nputouubli HapyXubli BO3NYX; 3§ -— TPeXIPOXOIHbIE
KAanaubl DeTYJIHPOBaUHA Hoja¥M BOAL B TENXOOOMeHHUKH MeCTHBIX KOHAMHHOHEDOB, 4 — MecT-
Hble HeaBTOHOMHble KOHAHNUOHEPH; 5 — B3aHMOOGpaTHble aBTOMaTHYECKHe 3aABHXKKY, YOpaB-
Jigemble oT NaTyuka TeMOepaTypul Boxbkl B OOpaTHoM TDYGolpoBome; 6 — HHIYKTOPHBle MYy(THl
CKONLXKeUns, 7 — Hacoc TropAvefl Boabl; 8 — ropsiuas BOXa U3 TemyloceTH; 9 — BOILO-BOXSRHOI
TennooGMeHHUK HarpeBa NUPKYIALHOHHOH Boxabl; JO — ofpatHasi BoAa B TeItoceTh; [/ — Xo-
JoaHAS BOXa OT XOJOAHALHOR CTaUllMu; 12 — ofpaTHas BOma Ha XOJOAHJABHYIO CTaHUIo,
13 — BONO-BOISIHble TeNIOOOMEHHUKH oXJaxKAeHUS UUPKYASIUMUOUHONR BoOnbl; [4 — HACOC XOJOXN-
Holl Boxbl; /5~ 3anmacHo#i uwacoc; P, — naTuuk nepenana MasJjeHuil B KOHType ropsidefi BoIH!,
P, —To Xe, B KOHTYpe XonomHo#f BOAB

tw t

Puc., IX.10, Kpyraoroaosoe H3MeHeHHE TeM-
NepaTyp mnepBHYHOro Bo3gyXxa, ropavyeli n
XoaoaHo#i Boabl B TPeXTPYOGHBIX cHCTeMaX
TEeNnao- H XOJOAOCHAONKeEeHHE MecTHBIX Heas-
TOHOMHBIX KOMJHLHOHEDOB

N T
Cux iépx tgy

BOIUTbCA OJHOBPEMEHHO ¢ IepeK/JoueHHWeM TelJIOBHX peXUMOB 006-
pabOTKH BOABI, NOAABAaeMON B TENJIOOOMEHHHKH MECTHHIX KOHHIIHOHE-
poB. K HenocraTkaM 5TOH cucTeMbi OTHOCATCSA: HeOOXOLMMOCTH Tepe-
KJIUEHHUS C pEACUMA HATDEBA HA PeKUM OXJAXKAeHHs BOAH (0cOGeHHO
YacTO B NePeXOJHBbI#i NepuHOx roma); OTCYTCTBHE NMOJAUH TeMJja B MO-
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MeleHHss mpu paboTe Ha XOJOAHOH BoAe; NMPHMEHEHHE CJOXKHBIX pe-
BEPCHBHBIX (mepekuirouaeMHX) PeryJsiTOpOB; 60JbIIast HHEPLMOHHOCTD
cucTeMBl HpH MepeK/JTIOueHHH ¢ pexuMa Ha pexum. Hs-sa stux He-
JIOCTATKOB B HACTOsiliiee BPEMsSI CHCTEMBI C MepeKJIoueHHeM IO Boie
IPUMEHSIOTCH pelKo.

B rpexrpy6uoti cucteme (puc. 1X.9) MecTHEe KOHIHIHOHEpPH
HMEIOT OAHMH TelJOOOMEHHHK, K KOTOPOMY Yepes TPeXmpOXOAHOH aBTO-
MAaTHYeCKHH KJamaH HOABeJeHH Tpy6onpoBOAH AJisi MOAAYH XOJOM-
Hoii u ropsueil Bogbl (aBe TPYOH) M oamH o6muit ob6paTHLl TPyGo-
npoBon (Bcero Tpu TpyGhr). IIpuTOUHBIE HApYXHBI BO3AYX KPYTJILIH
rox momaercst ¢ Temnepatypoil Huxke ty. Iloamepxanue Tpebyemont
{s B KaXIOM INOMellleHHH olOecreuupaercs HaJHuHeM Mepelx TelJsiooO6-
MEeHHUKAMH MECTHHX KOHAHIIHMOHEPOB ropsYefl H XOJOAHOH BOZLHL
TeMnepaTypa ropsiieit n XOJOAHOH BOALI PeEryJiHpyeTcs LEHTPaJiu30-
BaHHO B 3aBHCHMOCTH OT H3MeHeHus fy (puc. 1X.10). [lomaua Bopmmn
B TeIOOOMEHHHKH MECTHBHIX KOHIHIIHOHEPOB peryJiupyercs aBTOMa-
THYEeCKHMH TPEXNPOXOAHBLIMH KJallaHaMHM MO KOMaHOe AaT4uka, KOH-
TpoJiupyioulero fz. B pacueTHHX YCJIOBHAX XOJOAHOTO IepHOLA B
TeMI006MEeHHHK IMOofaeTcss pacueTHOe KOJIHYecTBO ropsuelt BOXb
Gwy (puc. IX.11,a). Ilpu moBhlleHHH f; OT KOHTPOJHUPYEMOTO yPOBHS
IITOK aBTOMAaTHUECKOTO TPEXHPOXOMHOro KJjamnaHa HayuHaeT mepeMe-
aThCsl, yMeHbIIas TMOCTyMJIEHHe ropsdefl BOAH B TemJOOOMEHHHK,
[Ipu pasencrBe fy HacTpoeHHOMy 3HauyeHnio (o6byHo 21—22°C B
kompoptHrix CKB) mepemenienue IMTOKa KJanaHa OpeKpallaeTr no-
CTYyIJIeHHe B TeMJOOOMeHHHK Bonan. IIpn nasibHefilieM MNOBHIIEHHH
{y WITOK KjamaHa mepeMellaeTcss H OTKPbIBAaeT HOCTYN XOJOXHOM
BOJe B TemI0OOMEeHHHK. B paCueTHBHIX YCJIOBHSIX TemJoro IepHOAa
yepes TemoOOMEHHHK IPOXOIHT pDacueTHOe KOJIHYeCTBO XOJIORHON
BOAH Gy yx. 3a OfMH XOA LITOKA aBTOMAaTHYECKOrO KjamaHa A,y IpoHc-
XOAHMT TIOJIHO® H3MEHEHHe TeIJIOBHX DPeXHUMOB 06pPabOTKH penHpKy-

JSAIHOHHOr0 BHYTPEHHEr0 BO3AYyXa B TeIJOOOMEHHHKAaxX MeCTHHIX
KOHIHI MOHEPOB,

W3 puc. IX.11,a BHAHO, YTO NpPH pPeryJHPOBAHHH PEXHUMOB Tel-
JIOBOHT 06pabOTKH BHYTPEHHero BO3AyXa HabJogaercsi NepeMeHHBIH
pacxoj XoJiogHO# M ropsuel BOAH uUepes TeIIOOOMEHHHKH MECTHHIX
KOHAHIHOHEPOB. COOTBETCTBEHHO H3MEHSIOTCS H PACXOAbl IHPKYJIHPY-
IOIIE} BOABI, YTO COBNAET YCJIOBHS AJIS FMAPABJIHYECKOH PAa3peryupoB-
KH CeTH TelJo- M XoJoaocHaOxeH4s, DTO sIBJsIeTCS CePbe3HBIM He-
NOCTaTKOM TPEeXTpyOHHIX cuCTeM. l3MeHeHHS DPACcXomOB B CeTH BJHS-
I0T Ha Mepenajbl NaBJe€HHH BOALI Y ABTOMATHYECKHX KJAMAaHOB, YTO
IPHBOAHT K HAPYIIEHHIO YCJOBMH MX pabOTHl, XOTS MO YPOBHIO TeM-
nepaTypel BO3AyXa R TIOMellleHHH pafoTa KJamaHOB He TpeGyercs.
MsmeHenne pexXuMoB pabOTH KJaNaHOB NPHBONHT K HaDVLIEHHIO
TeMIEPATYPHOrO pexHMa TOMENeHHs] M K Iepepacxopy >SHepriu.
UTo6bl COXpaHHTb MOCTOAHCTBO IlepenafoB NaBJeHHH B KOHTYpax
LUMPKYJISAUUA BOAH, NpuberaloT K ueHTpaJbHOMY peryiupoBanuio, Ha
puc. IX.9 nokasaHo Takoe peryJupoBaHue, rae AaTYMKH OTGOpa AaB-
JIeHHA B mofaloleM M 0o6paTHOM TpyGompoBogax KOHTYPOB ropsiueft
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Puc. 1X.11. Kpyraoroaosoe
B3MeHenHe PACXOJOB ropsi-
geft ¥ xomoxHo# Boxbi (a)
aepes Tpexnpoxoxnofi as-
roMaruyecknit knanan (6)
] — TepMo6adsioH, BOCAPH*
Humawuinil TeMnepaTtypy
ts 2 — HacTpoeYHBIH /

cuabdioH, 8 — HacTpoed-
Hasi pyKosiTka, 4 — CHJb- L
¢on B yCTaHOBOYHOH
KpbllIKe, 3aKpenJeHHoOR Ha

rojaoBke KJanaHa, 5—
pasfienHTeJbHBH cHABGOH Knamada, 6 -— celUlo KianmaHa H3MeHeHHs DacXofia XOJOLHOA BOMH,

7 — WTOK kjpamaHa, 8 — Tpy6ompoBoj K Tendoo6MeHHHKY DKJ, 9 -— cemyo KiaanaHa H3MeHeHHsI
pacxopa ropsuefi BOAM, 0 — BosBpaTHam NpyXuHa wWToKa, [l — NoMalOUIHA Tpy6Goupopos Xo-
aogHoR BoABl; [2— To 3Ke, ropsiyeft BoOABI

PP, u xoaonHo#t PyP, BoAB YHpPaBJsAIOT HHAYKUHOHHEIMH My(TaMH
CKOJIbXKEHHs] Y 3JEeKTPOABHTATeNefl COOTBETCTBYIONHX HacocosB. CeTh
TpyGONpPOBOAOB TEIIO- H  XOJOAOCHAOXKEHHUsS, Kak MNpPaBHJIO, HMeEer
BECbMA CJIOXKHYI0 KOHGHIypalLMIO, YTo 3aTPYyAHseT obecneyeHue LeHT-
pPaNM30BAHHOIO KOHTPOJSL H COXDAaHEHHE THAPAaBJIUYECKOH yCTOHYH-
BOCTH CceTH B ABYX KOHTYPax HHUPKYJSILHH.

BTOpEIM HEeJOCTAaTKOM TPeXTPYOHBIX CHCTeM SABJISIOTCA TelJIOBHIE
fIoTepH OT CMeIIHBAaHHA BOAH B oblleM ofpaTHoM TPYy6OIpoBoOAeE,
Kyla OHa TOCTYNaer Iocjte TeMJI00GMEHHHKOB MECTHHIX KOHAHIHOHE-
poB. [Ipu skcnayarauun CKB Moryr cosmaBaTbcst yCJaOBHS, Koria
YacTb MECTHBIX KOHIHIHOHEPOB MOTpebiserT XOJIOAHYI0O BOAY (HAampu-
Mep, B NOMELIeHHSX Ha CTOpPOHe oGsayuyaemofl coJHUEM), a Apyras
YyacTh — ropsiuyio Bonay (B NMOMEINEHHsiX Ha TeHeBOoH cropoHe). Jlaxe
Ha OJHOH CTOpOHe MOrYT GHITh NOMelleHHS C Pa3/JHYHBIMH TeNJOBH-
MH peXXHMaMH, YTO BHI30BET I0Jauy B TeIJIOOGMEHHHKH pa3Holf 1o
TeMIeparype BOAB Ha 00paboTKy peUHpKYJISLHOHHOTO BO3AyXa. B
TAaKHX CJayyasix B oOpaTHHX TpyOomnpoBoJax NPOHUCXOAHT CMelIHBaHHE
BO3BpPATHOM TeIsION W XOJNOQHOW BOABI, NPHBOASAILLEE K TEIIOBEIM IO-
TepsiM,

Jna yMeHplIE€HHS TeNJOBLIX MOTEPb NPHOEraloT K 30HHPOBAHHIO
o6partHbix TPYOGONMPOBOAOB, KaK 3T0 TokaszaHo Ha puc. 1X.9. Ha 06-
patHoM TpyOompoBoje OT Kaxaoro (pacaja yCTAaHOBJEHB [Be aBTO-
MAaTHYEeCKHE JABYXNO3HIHOHHBE B3aUMOOOpDaTHBIE 3aJBHXKKH, YIpaB-
JisieMble AaTYMKOM KOHTPOJsS TeMmneparypel obpaTHo#t Boabl, QO6BIuHO
NAaTYMK HACTpPauBawT Ha TeMnepaTypy 22°C, COOTBETCTBYIOLLYIO
cpeanedl TeMiepaType BO3AyXa B NOMELIEHHAX, OGCIYXHBAEMBIX OT
koMpoptubix CKB. Eciu Temneparypa o6paTHofi BoAH 6yaeT HuXe
22°C, To OTKpbIBaeTcsl 3aJBHXKa Ha TPYOONPOBOAE K BOLO-BOASHOMY
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oxJanuTeapbHoMy Tenjoo6Menuuky. [Ipu Temmeparypax Bo3BpaTHOM
Bonpl GoJiee 22°C OTKpHIBaeTCsl 3aJBHXKa Ha TPyOONPOBOAE K BOJO-
BOJSIHOMY HarpeBaTeJpHOMY Temnoo6MeHnuky. Hanuuue Takux pery-
AMPYIOLIUX YCTPOICTB CO3MaeT TPYAHOCTH NPH 3KCHJyaTaluuH, XOTs
u He ofecCreyrBaeT MOJIHOI'O YCTPaHEHHS TENJIOBHIX NOTEPh OT CMELIH-
BaHusa. B 3pauusx CIOKHON KOH(QHUrypauuu ¢ GOJbIIMM YHCJIOM pas-
HOOPUEHTHPOBAHHLIX (pacanoB BOOOIle HEBO3MOIKHO OCYIIECTBUTD UET-
hOe 30HHPOBaHHe M OT HEr0 OTKAa3LIBAIOTCS AJIS YNPOUIEHHS CHCTEMH,
4yTO MNPHUBOMUT K OOJIBIIHM TEIJIOBLIM HOTEPSIM.

[lepeunc/ieHHBIX BEHIIE HEAOCTAaTKOB JHUIEHBl 4eToipexTpylOHbie
cucremsl. B KOHCTPYKHIHH MeCTHOTO KOHAMLIHOHepa HMeeTcsl, Kak Ipa-
BUJIO, ABA TEIJIOOGMEHHHKA, KaXABH M3 KOTOPHIX COEJMHEH C MNoaa-
IOIIHM H o6GpaTHHM TpyG6GONpoBOgaMH (BCero uerhpe Tpy6n). B cu-
CTEME HMEIOTCSl JBa He3aBHUCHMBIX NBYXTPYGHLIX KOHTypa COOTBET-
CTBEHHO jJIs1 UMPKYJSIMH XOJIOAHOH M ropsiveil sopn (puc. I1X.12).
B KaxaoM KOHType NMpeayCMOTPEH BOAO-BOASHOH TeIIOOGMEHHHK AJA
COOTBeTCTBYOLIell TeNJI0BOH 06pabOTKH LHPKyJAupylomel Boxul. Tem-
neparypsl NepBHYHOrO BO3AyXa H LHPKYJHPYIOUIEH BOAbl peryJaupy-
I0TCA aBTOMAaTHYEeCKH, H XapakTep HX KpYyIJIOTOMOBOI'O H3MEHEHHS
cxoneH ¢ rpadukomM, npencrasieHHHM Ha puc. 1X.10.

[Ipu wHeo6xoaumocTd B HaubGoJbllell XOJOAOTIPOH3BOAUTEJIBHOCTH
yepe3s aBTOMAaTHYeCKHMH  TPEXXOJOBOH KJamaH B TemJIOOGMEHHHK
MECTHOTO KOHAHHHOHEpa MOCTynaeT pAaCYeTHHIH pacxoj  XOJIOMHOH
Bojbl Gy, x. B 3TOM pexume Tensas BOJa yepe3 BTOPOH TPeXXOHOBOH
KJlanaH NpoxoauT B oGpartHbiii TpyGonposoa Gy, ros, MHHYS Harpe-
BaTeJbHEIl TemIoo6MeHHHK. [IpH CHHXKeHHM BHyTpeHHeH TeMnepaTyphi
IITOK MNepPBOrO TPeXNPOXOAHOro KJanaHa HaydHaeT lepeMenaThCsl
H yMeHbIIaeT MOCTYIJIEHHE XOJIONHOH BOJBI B OXJaAUTEJIbHBIH Temo-
o6MmenHuk. OaHako O6UIHMA pPacxoi XOJIOAHON BOAK B OGPATHOH M-
HUH Gy, x.06 COXPAHUTCS INOCTOSTHHBIM HE3aBHCHMO OT IOJIOKEHHS LITO-
Ka KJanaHa hyxgx. [Ipy A0OCTHXKEeHHH BHYTpEHHE!H TeMmnepaTyph KOH-
TPOJIMPYEMOrO 3HAYeHMsl MO NATYHKY [p XOJIONHAas W ropsiyas BOAA
(puc. IX.13) nocrynaer B o6paTHhe TPYGONPOBOAL, MHHYS TenJoo6-
MEHHHKH MeCTHOTO KOHXHMHHOHepa. [Ipm naJibHefileM CHHIKEHUH TeM-
IepaTypH BHYTPEHHEr0 BO3AyXa HauyHHAeT mepeMellaTbCs WITOK KJa-
naHa, OTKPHBAIOWIKA JOCTYN ropsyell Bojge B HArpeBaTe]bHHIH TeJIo-
O6MeHHHK MeCTHOro KoHauuHoHepa. llpn nambombwesi mnorpeGHOCTH
NOMEIIEHUs1 B TeMJe LITOK KJanaHa CcoBepuiaeT MOJMHBIA XO& Ay,
H Yepe3 HarpeBaTesbHbIA TelJIOOOMEHHHK IPOXOAMT pacueTHBIH pac-
xon ropsued Boabl Gu, r. CHHKEHHe HATPEBAHHs pPEHHPKYJAIHOHHOIO
BO3AyXa AOCTHTaeTCs IepeMellleHHeM IUTOKa KjamaHa, BHI3HBAMOIIHM
yMeHblUIeHHe pacxoja ropsiuedl BoAH yepe3 TemnooGMeHHUK. [1pu atom
pacxon ropsdyefi BoAabl B 06paTHOH JAUHUH Gy ros COXPaHsETCST MO-
CTOSHHHM,

Banaropapsa npumeHeHH0 TPEXNPOXOAHHIX KJIallaHOB H OGBOJHHX
TPy GOIPOBOJOB y HarpeBaTEJbHHX H OXJaAHTEJbHHIX TeNJ00OMEHHH-
KOB MECTHHIX KOHJUIIHOHEPOB, B yeTHpexTpyOHO! CHCTeMe C peryJu-
poBaHHeM 10 Bojge COXPAHSETCS IOCTOSTHHEIA pacxoj LHPKYJIHPYIO-
meil ropsiveit u xosoxHoil Bonbl. [lo3Tomy cHCTEMH CHAaGXKeHHS TO-
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Puc, IX.12, YeThpexTpyOnafa cHCTEMA XOMOAO- H TENNOCHAGKEHHN MeCTHHIX HeaBTOHOMHBIX KOH-
JAHNMOHEPOB C pPeryiaHpoBaHHeM no poje
1 — uenrpanbras npsAMorouyHas YKB, 2 -— gaTyHk KOHTDOJSL TeMIePaTyphl [IOMelL(eHMSA, yOpas-
JSIOIMA KNallaHAMH MOCTYIJIeHHS ropsiye# M XOJOAHOH BOJBI; 3 — TeMJOOOMeHHHKH B MECTHBX
HeaBTOHOMHBIX KOHJHIHOHepaX; 4 — TPeXNMPOXOJAHble KJaallaHbl DeryJHpOBaHHA  [OCTYIJEHHS
xonoAHoft Bomel; 5-— To xe, ropsiuefl BOEBI, 6 — NPUTOYHBlE BO3NYXOBOXM; 7 — BOXO-BORSHOH
TeMsoOGMeHHHK [JA HarpeBa UMPKYJALHOMHOH BOAbl, 8 — HAacoC ropsvyef BOAB; 9 — Hacoc
XOJOXHOH BOABI, [0 — BOAO-BOASIHOM TeMNOOGMEHHHK JHJsi OXJaXMHeHHst LHUDKYJISIHOHHON BORBI

Puc. I1X.13. Kpyrioroaosoe H3MeHeHHE pac-
X0a0B ropsiyeit m XoJogHo# BOLbl Mepes CO-
OTBETCTBYIOIIME TEeNA00DMENHHKH MECTHOro
HeaBTOHOMHOrO KOHEHIHOHEpPA B  YeTHIPEX-
TPYOHMZX cHCTEMaX, peryJHpyeMbix No Boje
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psideil M XOJIOLHOA BOLOH COXPaHAIOT THAPaBAHYECKYIO YCTOHYHBOCTH
HE3aBHCHMO OT IIPOMEXYTOYHOI'O TOJIOXKEHHS peryJHpymolmyux opra-
HOB Y @BTOMAaTHYECKHX K/aNaHOB Ha JIMHHM 10Jayd BOAH. IDTO SABJA-
ercsa OOJBIIUM [JOCTOHHCTBOM  YeTHIPDEXTPYOHON cHCTeMB.. BrTophM
BAXKHBLIM [JOCTOHHCTBOM UYETHPEXTPYOHEIX CHCTEM fBJSETCS BO3MOMX-
HOCTb ofecrneyeHHs SKOHOMHUYHHX pEXHMOB IO pacxoay Temia W
3J€KTPOSHEPTHH Ha INPUTOTOBJIEHHE ropsiveli W XxojomaHoH Boanl. Kak
gunHO u3 puc. IX.12, KOHTypHl HHPKYJAALHH XOJOAHOH M ropsiuefi BO-
bl He MMEIOT CONPHKOCHOBEHMS, OTCYTCTBYIOT CMellHBaHUe B ofpart-
HOM TpyGONpoBOJe H CBSI3aHHBIE ¢ 3TUM TemaoBble norepd. OcTaHOB-
Ka HACOCOB OJHOTO M3 KOHTYPOB LHPKYJALHH He BHOCHT HapyuUIEHHI
B THIPaBIHYECKYI0 YCTOHUHBOCTh APYIOTO KOHTYpa. ITO IO3BOJSAET
OCT@HaBJUBAaTh HACOCHL NMOJAYH XOJOAHOH BOABI B MEPHOAH 3KCILIYa-
TalUyH, Korga B GOJBIIMHCTBE NOMEIeHUH TpefyeTcsl HarpeBaHHe, a
ISl CHATHS BHE3aIHHIX TENJIOH3GHITKOB HOCTAaTOYHO XOJ0RA IPUTOY-
HOTO HapyXHoro Bo3fayxa. OGLIYHO B NMHUKOBHX YCJIOBHAX TeIJIOFO
HepHOfa HYXKHO OCTAHABJWBATb HACOCH KoHTypa Ttemiofi Boaul. Ce-
30HHAs OCTaHOBKa HaCOCOB IO3BOJIAET 3KOHOMHTB 3JEKTpOIHEprio.
OpnHoBpeMeHHasi paboTa HACOCOB Tropsiuell W XONOAHOH BOAH TpeGy-
eTCs1 B NepexoAHblll mepHox roga. B sToT NepHox 3KOHOMHYHee OXJa-
¥KAaTh UUPKYJAALHOHHYIO BOAY HAPYyXKHBIM BO3AYXOM 10 METOAY
«cBoGoaHOTO» oxnaxjaenus '[18].

§ 66. O6opoTHOe BOMOCHAGKEHHE KOHEHCATOPOB X010 H/bHbIX MALUK#H

XoJomHnbHEIE MALIMHE C BOASIHEIM OXJaXK[eHHeM KOHAEHCATOpOB,
Kak npasusao, o6opyAyoTcss o6OPOTHOH CHCTeMOH oXJaXiaolleid Bo-
Iu. Kak noxasano B ra. VIII, B KOXyXoTpyGHOM KOHIEHCATOPE OXJIAXK-
Jamolllas BOJA BOCNPHHHMAET TEINIO KOHJEeHCAallHH XOJOJHJbHOIO
areHra W HarpeBaercd Ha 4—6°C. Tlosnyuennoe Temno moKHO GHTDH
O1BEICHO OT BOJH.

B CKB HauGoJbuiee pacnpoCTpaHeHHe IIOJYYHJI MeTojJ HCIapH-
TEJbHOI'O OXJaXIEHHU BOAH B KOHTAaKTHHX anliaparax, 4acTo Ha3H-
BaeMblx rpagupHamu. [lo crmocofy opraHusanuyu [JBHKEHHS BO3AyXa
rpafg¥pHHY OHBAMOT OTKpPHITHE, GallleHHbIE H BEHTUJAATOPHHE.

B OTKPBITHIX I'DafupHAX ABHMKEHHe BO3AYXa y INOBEPXHOCTH BOJIHI
o6ecreyuBaercsl CHIOH BeTpa. ITH TPAAHPHH XapakKTepH3YIOTCS Ma-
JIO# HMHTEHCHUBHOCTBIO HCIAPHTEJIbHOTO OXJaxKAeHusd BOAH H TpeGyloT
3HQUUTENbHOH IJIOWAAM AJA pPa3MellleHHd. YacTo OTKPHITEHE TPaiuPHHU
BLINOHAIOT B (QOpMe NEKODATHBHHX (OHTAaHOB. B GauleHHHX rpanup-
HAX OBHIXKEHHE BO3JyXa CO3[aeTCs ¢ IOMOLIbI0 BBHICOKOH BHITSAXKHOI
6amHu, aBAAOLiefcs Kophycom anmapara. DalleHHHe TI'pajHpHH
HUMeIoT GoJbmde raGapuTH H npHMeHsiorcs Ha TILL w npoMbIUlJIeH-
HBIX TPeNnpuATHSAX. B BEHTHJATOPHHIX IpaiupHAX NBHXKEHHe BO3AYXa
ofeCrnieudBaeTCss BCTPOCHHEIMH B HHUX OCEBBIMH HJIM 1LIeHTPOGEKHEIMH
BeHTU/AATOpaMH. ['paflpHy 3TOrO THNa HMET MaJble pa3MepH, ofec-
NeYMBAIOT BHICOKYI0 HHTEHCHBHOCTb HCNAPUTEJBHOTO OXJaXJIeHHA H
MO3TOMY TNOJYyuHIH HauboJbiiee npuMeHenne B CKB. Jus pasButuu
7010441 NTOBePXHOCTH KOHTAKTa MeXAY OXJaxAaeMOH BOJOH H I0-
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Puc, 1X.14, NpuHuHNHANBRAS CXeMa OprauusauHH ofo- G
pornoro BonmocHaGxenna B CKB ua Gase aBTOHOMHBIX y drp2

Konaunnouepos KTA1 5 O
1 — ofcnyxnBaemoe CKB mnomemenne; 2 — aBTOHOMHBIR' r‘J /8
KoHpulnoHep Tuna KTAl; 3 — BomsiHoll KoHAeHCAaTop Gy, tvftv{,-p; Y

THIIa TpyGa B TpyGe; 4 — coneHoHAHBI® BoAsiHOK BeH-

THAB; 5 — Hacoe; 6 — GaK oXJnaxJeHHo¥ HCIapeHHeM

BOABI; 7 — allllapaT HCHaPHTENBHOTO OXJaXKJeHHS BOMLI

(rpapupua); 8 — opowmaeMan Hacagkxa M3 rodpuposan-

HBIX MNAacTMACCOBHX JHCTOB; 9 — OPOCHTeJbHble ¢op-
CYHKH, 10 — OCeBoO¥ BeHTHISTOD

N =EE=E=
\[ﬁg“: Rz
Z:{“
L 1] i f z
el
2 354 5 6

TOKOM BO3[yXa B BEHTHMSITOPHBEIX I'PAaZHPHAX HCIOABL3YIOTCS Opolla-
eMble Ccnod, cobupaemble H3 TO¢pHPOBAHHHIX NMJIACTMACCOBHX JIHCTOB
H coToBhIX 6a10K0B [17].

KonuyecTBO OTBOAHMOrO TENNa B KOXKYXOTPyGHOM KOHAeHcaTope
BHyHcAsiercs: o Gopmyne (VIII.14). Dro Tenmno BOCIPHHHUMAETCS OX-
Nna2xjaolell BoJoOH W HOMKHO GHITH MepefaHo MPH YACTHYHOM ee
HCIapeHHH B MOTOK BO3AyXa, NMPOXOAAIIMH yepe3 I'pajHpHIO.

Ha puc. 1X.14 nmoxasaHa mpHHUHITHANBHAs CXeMa OGOPOTHOTO BO-
nocHa0x<eHHSl KOHJAEHCATOpPAa XOMONHIBHOA  MAIUHHBL ABTOHOMHOIO
konpunuonepa KTALl. B Beurunsaropubie IpagupHH, OGHYHO pasme-
HlaemMble HA KpHILIe 3JaHHs, MOCTYMaeT HAPYXKHHIHA BO3AYX C SHTANb-
nuelt Irp;. Tlpoxonass Hajg NMOBepXHOCTHIO BOABL, BO3AYX BOCHPHHHMAaeT
TeNlIOTY HCIOApeHHs BOJASIHBIX MAPOB H €ro JHTAMNLIIHS MOBHIIAETCS
10 Irpy. OxnampeHHass OT YacTHYHOIO HMCNApeHHst Boja coGHpaercs B
NoAJ0He TPaJHpHH, COeJHHEHHOM CAHBHBIM TpPyGONpoBoAOM co c6op-
ueM Gakom. OGLMBO cGopHBIE 6ak pacmonaraioor BGau3u ot obcay-
JKHUBAEMBIX XOMOAHJIbHLIX MALIMH, I'Jle MOHTHPYIOTCSl H HACOCH LHpKY-
JSMUH OxNaxpatolted Boxbl. Hacoc tpy6GompoBomamu cBsi3aH ¢ RO-
AAHBIM KOHAEHCATOPOM U TpagupHeil.

Bropoii mpuMep opranusaundu 0GOpOTHOrO BOJOCHAGMKEHHS XOJO-
DUIBHBIX MALIMH C BOASHBIM KOHAEHCATOpOM mMoKa3aH Ha puc. IX.1.
Ha XonomuibHOR CTaHUMM YCTAHOBJEHH [Be XOJOLHABLHbIE MAIIHHBL
H Kaxjas HMeeT CBOIO cucTeMy o00pOTHOrO BoaOCHAOKeHHs KOHAeH-
caropoB. B uensax noBbleHHss HaZEeXHOCTH H I'HMOGKOCTH HCIOJNb30BA-
HHSl Ha TpyOONpOBOAAX MpELYCMOTPeHEl MepPEeKJIOualoNIne 3aABHMKKH,
NO3BONAIOIIHE MOAKNIOYATh I'PAafupHU Ha pabory ¢ J060H XOJOLHIb-
HOM MAUIHHOH. DJIEKTPHYECKHE NYCKATENH XOJOAMJILHON MAIIHHEL, a
TaKXe Hacoca AN MOJAYH oxAaxpaamomeld BoIbl B KOHAEHCATOp H Ha
TPAJMPHIO NOJKHBL HMeTh O6LlMe 3JeKTpHYeCKHe CXeMBl yIpaBJeHHs,
NOCKONbKY M MAalIHHA M HACOC NOMKHHE 3aMycKaTbCsl W OCTAHABJH-
BATLCSl OJHOBpEMEHHO. DNEKTPONBHraTeNh BEHTHASATOpA TpaiHpHH
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MoxKeT  3alycKaTbCd [0 KOMaHAe JaTydka, KOHTPOJHPYIOIIEro
TeMIepaTypy OXJaxIeHHOH OT HCNapeHHs BOIHL.

B ycnoBHSX yCTaHOBHUBLIEroCsl pexXuMa paboTel TPafUpPHH MeXAY
oXJaxkJaeMold BOJOH H YBJAAaXKHSAEMBIM BO3IYXOM CIpaBel/IHBO Cle-
JQyolllee ypaBHeHHe TeljloBoro OanaHca:

Gw,rp Cw (tw,rpl - tw,rp 2) =G (lrpz“lrp 1) Ay,

rae Gy, rp — pacxol BOJBl yepe3 KOHAEHCATOP H rPajHPHIO, Kr/u; fw, rp1 U fw, rpg—
TeMIepaTypa BOJH, NOCTynalomed W Nokujaiowmef rpaguphio, °C; Irpy u Irpy — 3B-
TaJblIHA BO3JyXa, IOCTYNAOUIEr0 W MOKHAAIOWEro rpafupHio; A, — IONpaBOYHBIH
MHOXHUTE/b, YYHTHIBAOUIMA KOJHYECTBC TEIVIOTH BOAM H 3aBHCRWHH OT TeMmuepary-
pbl BOABI; MPH £y ==25-+-30°C A, MoxeT OHTH mpuuAT pasHbM 0,96,

S} PeKTHBHOCTL NMPOLECCOB HCIAPHTENLHOIO OXAAXKAEHHS OlEeHH-
BaeTCqA IepenagoM OTHOCHTEJNBbHHIX BHTaﬁbHHﬁ, BBHIUHC/ISAEMBIM 110
BHIDaXKEHHIO

el,rp: (lw,rpl_’lw,rp2)/(1rp2-1rpl)r
rae [w,rpt ¥ Iw, rpp — SHTAJBIHA HACHIUEHHOTO BO3AyXa IpPH TeMIIEpaTypax BoJHI
tw, rp1 H fw, rpe, COOTBETCTBEHHO NOCTYNAIOIIEH H NMOKHJAIOLLER rpaiHpHIO.

B rpanupusix ¢ aBymsi GJokaMu B Kopnyce (BBICOTA OpoOiiaeMoil
Hacagku 600 mMM) nokasartenb 05, HuaMmeHsercsa oT 0,4 1no 0,55 B
33aBUCHMOCTH OT COOTHOIIEHHS PAacXOJOB BOAH H Bo3Ayxa. [Ipu Heob-
XOJUMOCTH HOCTHXEeHHs OoJsbilliell CTeNeHH HCNAapHUTENbHOro OXJaxKie-
HHSl BOABI NPHMEHSIOTCS IPAaAMPHH ¢ Tpems Gjokamu (BbicoTa Ha-
cagkn 900 MM), u nokasareab Op,rp yBeamumBaercs po 0,6—0,75.

Fnasa X. 3¢ PEKTUBHOE HCIIOJIb3OBAHHE
U 3KOHOMHUSA IHEPTHH B CKB

§ 67. IoBbuuenne 3¢ peKTHBHOCTH HCMOJdb30BanusA sHepruu B CKB

Coopyxenue u sxcyaranus CKB cBasanbl ¢ GoAbIIAMH 3aTpa-
TaMu cpeAcTB. DTo o6ycJaoBAHBAEeT HeoOXONLHMOCTh PeaH3alHH TAKHX
nyTell COBepLIeHCTBOBAHNSA CHCTEM H SKOHOMHH CPeNCTB, KOTOpHE OblIH
OBl HanpaBJieHH TNpexje BCero Ha 3¢ (QeKTHBHOE HCIOJbL30BaHHE H 3KO-
HOMHIO 9HEepPrHM, Ha HCIIOJb30BAaHHE HETPAAHIHOHHBIX ee HCTOYHHKOB.
AxryanpHOCTh NaHHOH 3agaym NMOATBEepPKIAeTCA TeM, YTO OTOMHTEb-
HO-BEHTHJALLHOHHAS TEXHHKA 3aHHUMaeT MO MOTPeOJeHHIO B3HEPrHH,
KagK OBlJIO CKa3aHO Bhllle, OJHO H3 MepPBHIX MeCT CPeiH 3HEPIONoT-
pebJasIIOINX OoTpac/jell HapojHOTO XO3fHCTBA.

[TepBocTenenHoll 3ajmaveli TOro HampaBJieHHs siBasercss 3(PQek-
THBHOE HcnoJb3oBahne sHeprud B CKM. Ono uMeer B BHAYy COBep-
IIeHCTBOBAHHE TEIVIOTeXHHYECKHX pelleHHil 3JaHHA M CIEHHAJbHOTO
060pyNOBaHUS, HCIOJNb30BaHHE DAILHOHAJbHBIX CXEMHBIX DellieHHH Wu
HOBHIX CHCTeM KOHJAMIHOHHpOBaHHs. JkoHoMusi sHeprun B CKM
CBsi3aHa MpeXje BCero C ONTHMHU3alHedl TpajoCTPOHUTENBHHX H 06b-
eMHO-TVIAHUPOBOYHBIX pelleHHA, C MNOBbILIEHHEM 33LIHTHHIX CBOHCTB
KOHCTPYKII H TENJOyCTOHYMBOCTH 3jaHusl. DTH BONpPOCH, HAaNpas-
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JIEHHbI€ HA CO3JlaHHEe COBPEMEHHBIX 3AaHHH C 3((HEKTHBHBIM HCIOJb-
30BaHMEM 3HEPTHH, ABASIOTCA NPEIMETOM pAacCMOTPEHHS B Kypce
«CrpourenbHass TeryoQH3nKa». BaxHbIM fABJAsfeTcs  COKpallleHHe
noTpebJieHnsT SHEPTHH NpPH 3KCIUVIyaTallMH CHCTeM, paspaboTKa ONTH-
MaJIbHEIX PEXHMOB PAaGOTHL U PEryJHPOBaHHSA, OCYIIECTBJAAEMBIX C IO-
MOILBI0 ABTOMATH3HPOBAHHLIX CHCTeM YIpAaBJEHHS TEIJAOBLIM DeXKH-
MoM 3sganus (pa6oroi CKB. MHKPOKJIHMATOM OTHeJbHBIX [OMelle-
Huit). dtu Bompoce mpuvenHrensHo K CKB paccmorpennt B ra. XI.
B Hacrosiuiefi ryiaBe pacCMOTPeHBHl BONPOCH, CBSI3aHHLIE C CO3LaHHEM
aHeprocGeperaouinx TEeXHHKH H TexHosoruu ajs CKB. Peanusamus
3TOTO HamnpasjeHus TpeGyeT paspaGoTKH OOOPYZOBAHHS H CHCTEM
BIODHYHOTO HCIOJIb30BAHHSI 3aTpayWBaeMoH TemJOBOH 3Hepruu (yTH-
Ju3anusg npomblimmeHHbx BIP, rensa BBITAXKHOrO BO3AyXa, CTOYHBIX
BONL H T. I.), @ TaK¥Ke HETPAAWUIHOHHLIX HCTOYHHKOB SHEPrHH, TaKHX
KakK COJIHEeYHasl pajHanus, TEIVIOTa 3eMJIH, MOPDCKHX M DEUHBIX BOJ
U T. 1. Buenpenune sseprocGeperaiouiux CxeM CBSI3aHO CO 3HaYUTENb-
HBIMH MaTepHaJbHBIMH 3aTpaTaMH. B CBA3H C 3THM HCKJIOYHTEJIbHO
BaykKHOe 3HauedHe rpuobperaer OThHICKAHHe HaHbGOJee PAaLHOHAJbLHBIX,
ONTHMAJbHEX peueHuH. [ HX NoJyyeHHs HHXKEHep NOJKeH YMeTb
XOpOIIO PacCYHTHIBATh TEMIO(H3MYECKHe MPOLECCH, NpPOTEKaloHe B
YCTaHOBKax H CHCTEeMax, II03TOMY B JAaHHOH rJaBe IIPH PacCMOTPEHHH
MHOTOUYHCJIEHHBIX YCTPOHCTB YTHAH3AIHH Tensa HMEHHO 3TOMY BONpO-
Cy Yyhejsercs IepBOCTENIEeHHOE BHHMAHHE.

B CKB npomecc yTHAH3aUMH Temsa MpeJIIeCTBYeT BCeM OCTaJb-
HBIM TNpokeccaM oO6paboTKn BO3lyxa, TaK KaK B 3TOM cjaydae, Kak
6b1710 cKazano B rJa. IV, Habawopmaorcs HauGoJblIHe Mepenagbl Tep-
MOJHHAMHYeCKHX MOTeHHHa 0B OOMEHHBAIOIIHMXCS CpeN H HOITOMY
Haubosiee NMOJMHO M 3P (HEKTHBHO HCNOAL3YeTC OGBIYHO OTOpOCHOE
HU3KONOTEHLHAJNbHOe Temjo. Jlajee NpH pacCMOTPEHHH BCeX BHAOB
CKB npenmosiaraercs ocCylleCTBJ€HHE STON0 HayaJbHOrO 3Tana,
- He HCKJUamllero, a B HEKOTOpPLIX CJayyadx o6s3aTejJpHO HMe-
ero B BHAY INOCHeAyWOIIHe CTaguun O6paGOTKH KOHIHIHOHHDYeMO-
Io BO3AYyXa.

§ 68. Knaccuduranus TenJIoyTHIH3ATOPOB H MX TEPMOJHHAMHYECKHE
nokKa3atenn

TenjoyTHIH3aHHOHHBIE YCTAaHOBKH MOXKHO pasfeluThb HA [Ba
BHAA: TeIJOYTHIH3aTOPLI-TENJIOOGMEHHHKH HENOCPEeNCTBEHHOrO mel-
CTBHA H TeNJOBble HacOChl, o6ecrneynBaloUlie yBeJTHUYEHHE NOTEHIIHAIa
YTHIH3HPyeMOro Temna. TemmoyTHAH3aTOPHI-TEINIOOGMEHHHKH MOTYT
HCII0/Ib30BATbhC TOJbKO B TOM CJydyae, eCJH NOTEHIHaJ HCTOYHHKA
BHIIIIE MOTEHIHa a TOH cpeibl, KOTOPOH NepegaeTcsl TemJoBas JHEp-
Fusl.

TennoyTuausaTophl-TeNJOOGMEHHHKH — MOAPA3AEISIOTC Ha TPH
TPYNNBL: BO3AYXO-BO3AYLIHblE HWJIH BO3AYXO-XKHIKOCTHBIE pekylepa-
THBHblE TEMJIOYTHJIH3aTOPH, TEIVIOYTHIAH3aTOPbl C [POMENYTOUHBIM
TEIJIOHOCHTEJIEM H pereHepaTHBHBIE TEIJIOYTHIH3ATOPHI.

[Ipn BceM MHOroOGpasu¥ KOHCTPYKTHBHBLIX PelieHHH yTHIH3aTOPOB
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Puc. X.l. CxeMbl TeNnAOyTHAM3ATOPOB H H300paiKenwe na T — s-gHarpaMme NPOTEKAIOWIMX B HHX
TepMOIHHAMHYECKHX NPOIEccoB

@, 6 — TellIOOOMEHHNKH ¢ [POMEXYTOYHBIM ONHoGasHBIM TellIoHOCHTeNeM, 8, 2 — TelnooO6MeH«

HHKH ¢ TEIIOBHIMH IPDy6KaMH, O, e — TelNOOGMeHHHKH ¢ TeIlNOBHIM HacocoM, [ — momelureHHe,

1l — TellnooOMenHHK TellnolepenaTyuk, [I] — TellnooGMeHHHK-TelNONPHeMHEK, [V — uupkyns-

MuoHHmA Hacoc, V — Telliobbie TPy6kW, VI —30Ha Kounencawdu, VII —map VIII — KoujeHcar,

IX —3oHa HchapenHs, X — KoMmnpeccop, XJ — peryaupyiomrift BeHTHab, X/[/ — Temnomepegart-
4YuK-KoHlencatop, XJ//I — tennonpremHHK HCIAPHTeNb

TenJla XapaKTePHEIM AJISI HHX SIBJISETCS HaJHYyHe CJAeYIOUIHX 3JeMeH-
TOB' Cpeibl — HCTOYHHKA TEIJIOBOH 3HEpPrHH; Cpeabl — morpeburels
TenJIOBOH 3HEpruH; Temnoo0MeHHHKa-TeIJIONPHEMHHKA, BOCIPHHHMAIO-
I:€r0 TEIVIOBYIO 3HEPrHI0 OT HCTOYHHKA; Tem1000MeHHHKa-TemJonepe-
JaTyHKa, Tepefaiouniero TeIJIOBy1o 3Hepruio norpeburenio; pabouero
BEIleCTBA, TPAHCIOPTHPYIOUIEIO TEIVIOBYIO SHEPIHIO OT HCTOYHHKA K
norpeburenio. B peremepaTHBHBIX M peKyNepaTHBHLIX YTHJIH3aTOpaXx
paGouuM BemecTBOM SABJSIOTCA CaMH TelloofMenHBaouuecs cpeabi
Onpefte/leHHEIl HHTEpPEC NpPEACTABJSET TepMOAMHAMHUECKHA aHaJIu3
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paBoTHl YTHJIH3ATOPOB, KOTOPHIA MO3BOJsSET YCTAHOBHTb TE€PMOJMHA-
Muyecky® OOLIHOCTb M pasfNHyHe MpoLeccoB, MPOTEKAIOMHX B HHX.
Lna »stofi Henu BocmoJjbzyeMcss u3o0paxeHHeM [POIECCOB . HA
T — s-npuarpamMme (puc. X.1). B yrtuamsaropax tenna c¢ ofHO(Da3HH-
Mu paGouuMH BellleCTBaMu Npouecc Ha T — s-guarpamme u3obpaxa-
eicsi B 06JIACTH KHUAKOH MM rasoobpasHoil ¢asbl. PaccmorpuMm kax
Haubonee @6muil cayuall paGoTy TemIOyTHJAH3aTOpa C MPOMEXKYTOY-
HBIM TemoHocutejem (puc. X.1,a,6). [iocKOJIBKY COCTOSHHE pa-
Gouyero BellecTBa B LHPKYNALHOHHOM Hacoce MEHSETCS HEe3HAUyHTe/b-
HO, MOXHO 110J1ararh, uTo TOYKU Ha T — s-auarpamme (cM. puc. X.1,6),
usobpaxalolllue COCTOsIHWEe pafouero BellecTBa Ha BHIXOAE M3 TeIJO-
o6mennuka (/) u Ha BXOfe B Temnonepenatuuk (2), a Takixke Ha BHXO-
Je u3 renjoneperardiika (3) u Ha BXOAe B TEIJIONPHeMHHK (4) MouTH
coBmajaioT. Torna uaMeHeHHe COCTOSIHHS paGouero BemiectBa Ha T —
s-auarpamMMme u306pasHTCA IMPAKTHYECKH COBNAJAIONIAMH JIHHUSIMH
1—4 u 2—3, npoxomsuiMMHu O HamnpaeJieHHIo P~ const. MsMenenuio
MapaMeTpeB COCTOSAHHUSI CpeNbl-HCTOYHHMKA Temna (HampuMep, BHITAXK-
HOM BO3LYyX) COOTBeTCTByeT Ha AuarpaMme JHHHS 5—6, a cpenHl,
BOCIIPUHUMAIOLIEH TenJsio (HampuMmep, MNPUTOYHLIA BO3AYX), — JHHHSA
7—8.

TIpouecc B yTuauszatope c TEMJIOBBIMH TPyGKaMH, KOTODHHA Takxke
COOTBETCTBYET CJAyYyald C MPOMEXYTOYHHIM TelJoHOcHTeneM (puc. X.
1, 8, ), oTsHYaercss OT PAacCMOTPEHHOrO Bhllle TeM, YTO OH MpOTe-
Kaer Ha T — s-guarpaMMe B 06JIacTH BJIaXKHOTO 1apa ¢ H3MEHEHHEM
¢a3zoBore cocTtosHus MOpH NpakTHYECKH [OCTOAHHOH TeMIleparype.
[TockoJibKy TENNONPHEMHHK H TemjonepefaTyuk HMeloT oliiuii o6beMm,
B HHX YyCTaHaBJuBaeTcs ONHHAKoBoe naBjenue. [Ipm OIZMHAKOBBHIX
TEMJIOBBIX MOTOKAaX B KOHJEHCATOpe H HCapuTesae HaBJeHHe Hchape-
HHA M KOHEEHCAI[HH MOXKHO CUHTATh COOTBETCTBYIOIIMM cpPelHEH TeMIe-
patype cpeabl Ha BXOJAaX B TeNJIONMPUEMHUK (B 30HE HCNAapPeHHUs) U B
TellJloNepeaTUHK (B 30HE KOHAeHcauuu). FaMeHeHHe cocTOSIHUS pabo-
Yero BellecTBa MOXKHO H306GDPa3UTh MOPUIOHTANBLHLIMHU, TPAKTHYECKH CO-
BHagaloMiuMu ¢ 7 =const guuusamu. MamcHeHHe COCTOSHHUS TeEMI006-
MeHuBaoumuxcs cpen (MuHUM 5—6 u 7—8) aHAJOrHYHO IMepBOMY
cJIyyao.

Yrunuzarop ¢ temsoBeM Hacocom (puc. X.1, 4, e) oramyaercs
TEM, YTO HUPKYJAHMS pabouero BellecTBA B HEM  OCYLIECTBJsETCS
KoMmIpeccopoM. B Komnpeccope B OT/IHune OT TeMNOBOA TPYGKu Npo-
uCXOoAuT ajnmabaTtHoe cxXarue pabodero BemecrBa. B pesynabrate ero
TeMmnepatypa yseauuuBaercs. Uem Gosbile paGora, 3aTpayHBaemast
B KoMmIIpeccope Ha  aaumaBarHoe  cxarue  paGodero  BellecTBa,
tTeM Goubue Ha T — s-auarpaMme pacxojsircsl npsamble I—4 u 2—3,
ollpele/isOIUE TEMIepaTypHEIH ypoOBeHb B ucliapHTeJe H KOHIEHCa-
TOpe, OT HRpubGJH3UTEIbHO CpPeIHero MOJIOXKEeHHS, COOTBETCTBYIOILEro
TeMIepaTypHOMY YpOBHIO B TemnoBofi Tpy6ke. CocTosHUS — TelJo-
obMeHuBaomuxcss cpen (AMHUH 5—6 u 7—8) aHAJOrHYHH HEPBOMY
cayvaro. B pesynbrate yBesnuHBaloTCA Mepemapgbl TeMIepatyp pabo-
4ero BelllecTBA B TeIVIONIPHEMHHKe H TellionepefaTynke M cpel B
ucroynuke (5—6) u norpebutene (7—8) temnoBON 3Hepruu. ITO
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NPHBOJHT K COKpalleHHIO TemJIOOOGMEHHOH [OBEpPXHOCTH, HeOOXOIH-
Mol AJ8 Tepefayu TeMJIOBOH 3HEPrHH. OnHaKO OMHOBPEMEHHO € 3THM
3aTpayMBaeTCs MOIIHOCTb Ha ajuabaTHOe cCKaTue. Onna u3 BO3MOXK-
geiXx GOpPM TepMOIHHAMHUYECKOH OLEHKH IHKJOB, MPOTEKAIOIIHX B
YyTHJIH33aTOPaX, COCTOHT B ONpPENEJ€HHH OTHOLIEHHS IO0JI€3HOH TemJo-
BOHl MOIIHOCTH K 3aTpPayHBaeMON Ha coBeplleHHe HHKJIA. [TOCKOJBbKY
B YTHJIM3aTOpax TelJa C HAacCOCAMH 3aTpaThl MOIIHOCTH Ha COBeplle-
HHe [MKJa HeCOH3MepPHMO MeHblle, yeM B KOMIIpeccopax, HIJls HHX
3T0 oTHomeHHe Buie. OAHAKO OKOHUATeNbHOE pelleHHe O 11eJaecoo0-
pa3HOCTH NpPHMEHEHHs KOHKDPETHOTO YTHJIH3aTopa  Cciaelyer [esaThb
HAa OCHOBe 3KOHOMHYECKHX pacyeToB.

§ 69. Bo3xyxo-Bo3ayliHble peKynepaTopbl

B kayecTBe BO3AYXO0-BO3AYLIHBIX TENJNOYTHIH3aTOPOB IIPUMEHSIOT
IJIaCTHHYaThle H KOXKYXOTpyGHblE Temnoo6MeHHHKH. [lnacTuHyatele
peKkynepaTopsl MOTYT coGHpaTbCsi W3 MMIaJKHX MJIACTHH, 0GPasyIoIIHX
miockue kaHanw (puc. X.2, a). Mexay rajkuMu MJIacTHHAMH 4acTo
YCTaHaBAHBAIOT IJIACTHHBI TpeyroJbHoro, U- usnu Il-o6pasHoro mpo-
¢una (puc. X.2, 6, 8, ), UTO 3HAYHTENBHO YBEJHYHBAET MOBEPXHOCTb
KOHTaKTa BO3JyXa C NJacTHHOH Ge3 yBeluuyeHHss o6beMa ammapara.

[Tnomanb Tenmoo6MeHHON NOBepxXHOCTH Fy W miomaib KHBOTO
CeyeHHs JJiA MPOXOAa BO3AYXA fyg B NJIACTHHYATHIX BO3AYXO-BO3AYLI-
HBIX peKynepaTtopax OGBIYHO OTHOCAT K oObeMy TemIo0GMEeHHHKA
V=il,l.

[Ipu TemnnoTeXHHYECKOM pacuere peKymepaToOpoB HeoOGXOAMMO TaK-
XKe 3HATb SKBHBAJEHTHBIHl JHaMeTp KaHAaloB
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PHC. X.2. CxeMa yCcTpPOficTBA BO3AYX0-BO3/LYIWINOrO pexkynepaTopa
@ — C r7aj(KHMH NAACTHHAME; 6 — C TPEYrOABHBIMR NAactuuaMu; 8 — ¢ U -06pasHLIMH OaacTH-
HaMH: & — ¢ [[-06pa3HBIMBE NNAaCTHHAMHU
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Dogp =4 fyg l/F (X.1)

i Kos(dniuent opeGpeHns P, NPeACTABAAIOWHA CO00H B AaHHOM CJY-
yae OTHOIIeHHe TJIOIAAH CyMMapHOH Tem00OMEHHOH NOBEPXHOCTH,
BKJAIOUas Iiomanb npoduibHX miacTHH F, K mjowWais MoBepx-
HOCTH TNaJKHX NaacTHH Fgy, KOTOPBIH AJs TPeyrojibHbIX KaHaJoB,

HaNpHMep, paBeH:
Y = F/Faa=1/cosB41.

3navenns Fy, fyg 0 Doy A7 KaHaJOB Pa3JHYHOH KOH(UIypaLuH
upuBefienbl B Ta6i. X.1. IlpuMeHeHHe NPOQHAHPOBAHHBIX KaHaJOB B
peKyneparopax IMO3BOJSET 3HAYHTENbHO YBEIWYHTH TEIVIOOGMEHHYIO
NOBEPXHOCTD.

B pekynepatopax € M30rHYTBIMH [0 XOAy ABHMXKEHHs BO3AyXa
KaHajaM{d MOXHO yBeJdHYyuThb Temaoo6med B 1,3 pasa u Gosee.

Haubonee 3ddekTaBHON, ¢ TEMJIOTEXHHYECKOH TOYKH 3PEHHUS, S5iB-
JSETCA IMPOTHBOTOYHAS CX€Ma JBHMEHHs TennooOMeHHBAIOIHXCS
cpeA. OgHako KOHCTPYKTHBHOE pellleHHe NPOTHBOTOYHHIX peKynepa-
TOPOB BbI3BIBaeT C/IOXKHOCTH, CBSI3aHHBIE C HEOOXOAHMOCTbIO obecre-
YHTh ePMETHYHOCTL BO3JYIIHBIX PaCHpPefENHTE]bHBIX Kamep, KOJiHye-
CTBO CTHIKOB B KOTODHX B 3TOM Cjlyuae OKAa3blBaeTCs 3HAUHTENbHO
6oarwHM. B CBS3H € 3THM 4acTO NPHOEraloT K NepeKPEeCTHOTOYHOMY
KCHCTPYKTHBHOMY peIUeHHIO TEIUIOYTHAH3aTOPOB, KaK 3TO MOKa3aHO
Ha puc. X.2.

Hns pacuera Ko3GGHUHEHTOB Temoo6MeHa W aPOAHHAMHYECKHX
CONPOTHBJIEHUH NpU ABHXKeHHH Dabouux cped B MJOCKUX, HpAMO-
yroibnhuix, TpeyroapHux U U-o06pasHpix KaHanax cjaeqyerT I10Jb30-
BaTbCsl KPHTE€PHAJbHBIMM 32BHCHMOCTSIMH [JIsi ONpefesieHHsS KPHTepHs
Hycceanta Buaa

Nu= A Re” (I/D,,,) ™ Pr%% (X.2)

H nokaszarteias DanHHHra BHIa

Tab6auua X2 3Hauenus Koadduumentos A, A; M nokasatenel Cremenu #, #,

dopMa Kanajga l {]D 5kp l Re l A 1 n \ Ay ny
>70 <1200 1,9900 | 0,09 | 9,2600 | —0,934
m 1200—5000 | 0,0055 ( 0,92 | 0,0650 | —0.257
20—50 |~ 1U0—1400 | 11,2600 | 0,20 | 8,0900 | —0,860
14005000 | 0,0197 | 0,77 | 0,3020 [ —0.410
>70 <2000 0,8730 | 0,27 | 5,2900 | —0,796
m 2000—10000{ 0,0197 | 0,77 { 0.2790 | —0.410
10—35 | <1000 0,8730 | 0,27 | 5,2900 | —0.796
1000—10000{ 0.0390 | 0,73 | 0.2790 | —0.410
12/1,=8 >70 <2000 7,8800 ' 0,00 | 20,5000 | —1,00
g ‘ 2000—8)00 | 0,0767 | 0,627/ 0.0417 | —0.188
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f=ARe" (1/Doxa)™, (X.3)
rie Nu=aDoxsfr; Re= (v Doxz)/v; Pr=wja=pcp/A; A — TeNIONpPOBOLHOCTb; @ —
TEMIEPATYPOIPOBOJHOCTD, W — AKHAMUYECKAR BA3KOCTD. R

Omnupuueckue kospduuuentsr A, Ay u n, n; JAaa KaHajoB pas-
JWYHOH KOH(GHrypauuu npuBefeHsl B taba. X.2.
[Torepu aaBieHust B KaHanax MPOU3BOJLHOTO CEYEHHA PAaBHBI
Ap=4f (v?)2) pl/Dsys, (X.4)
rae f— nokasarens Maununra [16], paBunili A/4 (3mech A — koaddunuenT Tpenus).
3nauenust KoapPunueHToB TemnoobMeHa u Mokasarens [ AJds mia-
CTHHYATHIX BO3AYXO-BO3/[YIIHBIX TENJNOOOMEHHUKOB, B KOTOPHIX HCIIOJb-
30BaHbl PACCMOTPEHHbIE TEMNOOGMEHHBIE NOBEDXHOCTH, JHaHBf B TabJ1.

X.3.
3naveHns Ko3(QPHUIHCHTOB TeNONEepeLauy, OTHECEHHBIE K IO al1

Tab6unuuma X.3. TennoreXHHYeCKHe H TUIPOAHHAMHYECKHE XAPAKTEPHCTUKH KaHAJOB
pa3aHyHOi KOHPUrypauuu

3HavueHHss1 ko3¢dunHeHTOB Temaoo6Merna o, B1/(M%.°C)
(Hap ueprod), H Tokasareass f (mom uepToH) TNpH
Maccosas t=20°C naa KaHaNOB PasAuvHOK GopMb
P B
O R s vavaralll B v/ wiaof B e—
3 428 452 29
0,0460 0,0510 0,0230
3 5 257 _305_ 182
(0275 0,0315 0,0145
10 13,2 180 119
0,0140 0,0170 0,0110
3 449 520 303
0,0290 0,0320 0,0145
5 5 %68 350 210
0,0170 0,0200 0,0150
10 190 210 218
0,0100 0,0125 0,0093
3 417 627 397
0,0150 0,0180 0,0109
10 5 382 429 436
0,100 0,0125 0,0093
10 _ﬂ 36,4 -
0,0080 0,0105 T
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TeMI006MEeHHOH nosepxHocTH F (aadA MOTOKA XOJIOAHOTO
BO3AyXa HHIEKC «2», M MOTOKA TEIlJIOTO0 BO3AyXa HHIeKkC «l1»), mas
ITACTHHYATHIX Ten1006MeHHHKOB BEIUHCISIOT 110 Gopmyie

K = [(F1/F3) /(a1 Mop 1) + 1/ (@2 mpp )17 (X.5)
rie nekKasareib opeGpeHUsT OJHON M APYToil IOBEPXHOCTH PaBeH:
nop:an/F+(Fp/F) (Mp Kxr)» (X.6)

rae F, Fya, Fp— miomany noBepxHOCTH COOTBETCTBEHHO OOGHIEH, MiIacTHH 4 npo-
JuibHeix  RaacTHH-pebep; Tp — nokasareab addexTusHocTH opebpexus [dopmyuna
(111.43)]: np=Qp/Qp marc; Kxr — K03)PHUIHEHT, YUHTHBAIOLIHA KayeCcTBO KOHTAKTa
pebep ¢ FAAAKUME [JIaCTHHAMH, WaMeHsommics o6budo or 0,5 mo 0,9 u npuxumae-
MBIl paBHbM 0,7,

Bo3ayxo-Bo3aylHbIil pekynepaTop MoxeT paboTaTh B peXHMe «Cy-
XO0ro» TemjiooGMeHa, a Tak¥Ke C BhIIIaJeHHeM KOHAEHCATa HA BCEH HNH
4acTH TemooOGMeHHO!N moBepxHOocTH. [IIpH TeMmepartype XJagoHOCH-
Tess HuxKe 0°C BHIMAfamlldii Ha MOBEPXHOCTH TeM1000MeHHHKA KOH-
JleHcaT MOXeT 3aMep3aTh, 006pa3ys cjiofl HHes.

Pacemorpum paboTy BO3AYyX0-Bo3ayuiHOro tensnoobMenHuka. Ilycrs
TEPMOAHHAMHUYECKOE COCTOAHHE XOJIOAHOTO BO3AYXa C TeMiepaTypoH
t; Ha BXOA® B TelOOOMEHHHK XapaKTepH3yeTcst Toukod X, Ha [ —d-
auarpamMme (puc. X.3), a ero mapaMmerpsl Iocje MOAOrpeBa Ha BBIXOJE
H3 Tems100OMeHHHKA — TOuKoH X, Jlyu mporecca HarpeBa HapyXHOro
so3ayxa X; — Xp. Cuutaem, YTo TeMIeparypa NOBEPXHOCTH Tellji006-
MeHa NpH 3TOM OyleT H3MeHATbCs OT TOYKH [Ix B HauOoO/ee XOJOAHOH
YACTH TellJIOOOMEeHHHKA A0 TOYKH [I; B ero HauboJsiee Harperoil 4acTH.
Temneparypa BHyTpeHHero (yAajsieMoro) Bo3jyxa paBHa fz. Pac-
CMOTPHM CJ/iyuaH, KOTJ4a TepMOJHHAMHUYECKOe COCTOAHHE BHYTPEHHero

BO3JyXa Ha H30TepMe fp=const cootBercrByer Touke T ;. OHa onpesne-
JieT NMapaMeTphl OXJaxkAaeMoro BO3Ayxa Ha BXOA€ B TeNJI0OOMeHHHUK.
Hasi 3T0ro cayyas H OpH yClO-
BHH, YyTO BHYTpeHHHI Bo3AyX I
GyneT uHMeThb elje MeHbllee BJa-
rocofepxaHHe, TeMIOOOMeHHHK /4
Gynetr paboTaTh B «CYXOM» pe-
XKHMe, TaK KaKk Ha BceH NOBepX-
HOCTH TelliooOMeHa TeMIepaTty-
pa O6yAeT Bblllle TeMIepaTyphl
TOUKH DOCH fp; OXJaXKAaeMOro
BO3AYyXa. i
Byasem yBenuyuBath BJaro-
coAepiKaHHe YRAJsEMOro BO3AY-
xa. Torna Ha noBepxHOCTH Tel-
J000OMEHHHKA HAYHET KOHAEHCH-

posatbes map. Touka T;  cooT-
BETCTBYeT YCJOBHIO, KOrga Ha
YacTH TIOBEPXHOCTH  Temjoo0-
MeHHHKa 00pa3yercsi KOHAEHCAT. Puc, X.3. OGracTH cyXoro TemnooGMeHa W Tem-

000MeHAa C KOHAeHcallHeHl B BO3RYX0-BO3AYINHBIX
Koraa napaMeTpsl yaajasieMoro g gexynepa'ropax

Kondewcouus we vac~  Kowdewcayus
Coras mp 71 NOVEOXHOCTY | Mufced np-

Geprrgers |57 S bepxHoCmu

d
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ree

BO3[lyXa AOCTHTHYT Touku T; , Ha Bcell NOBEPXHOCTH Tell100OMEHHHKA

Gyner Boinafaath Koupexcatr. Touka T1  COOTBETCTBYET YCJIOBHIO, KO-
ria B HauboJiee HArpeToH uacTH TennoobMeHHHKa (Touyka [lz) Temne-
paTypa OKamKeics PaBHOW fp3 CONPHKACAIOWIErOCH C HeH yaajsieMoro
BO3AYXa.

Crelledb HarpeBa XOJIOAHOrO BO3AyXa B TelJIOOOMEeHHHKe XapakTe-
pH3YeTcs OTHOCHTENbHHIM IlepenagoM TeMIlepatyp:

0y = (fyo— Ly} (Ey — 1x1) -

[Ipu u3MeHeHHH mapaMeTpoB yAansieMoOro BO3fyxa A0 TOYKH T
(cM. puc. X.3), Korza BO3AyX00XnaAHTeNb paboTaeT B «CyXOM» DexKHME,
BeauuuHa 02 ocraercs nocrosiHoH. [lpu H3MeHeHHHW mapameTpoB yna-

JSEMOro BO3AYyXa OT TouKu I; g0 Toukd 1)  TeMmeparypa Harpesa-
eMOro Bo3lyXa Ha BHIXOfe H3 TemsnooOMeHHHKa OyAer BO3pacrarh, He-
CMOTpPS H2 TO, UTO HayajbHBE TeMIEpaTrypsl HNOTOKOB BO3JyXa OCTa-
IOTCA HEH3MEHHBIMH. IT0 OOGBICHAETCH TEM, YTO B paccMaTpuBaeMBIX
pexXuMax Hapsay ¢ NOTOKOM SIBHOI'O TellJ1a CYIIeCTBYET IOTOK CKPHITOro

Tenna. B pesynbTaTe NpOHCXORHT pocT Oy oT 3HaueHus 03", COOTBET-

CTBYIOILETO PEKHMY «CYXOro» TelnooOMeHa A0 TOYKH T, 1O 3HaYeHHS
65 o1 u mocie Touku T, , KOrLa BCS MOBEPXHOCTH peKylleparopa
IOKPHITa KOHAEHCATOM.

Tlpu pacuere pexuma «cyxoro» tenjnoo6MeHa peKynepaTropa 3Ha-
YeHus O onmpenensiiorcs IO 3aBHCHMOCTSIM, NoJy4YeHHBIM i T1l-mo-
zeau (cm. taba. I11.1).

IIpu pacuere pexxuma ¢ BhilazeHHeM KOHAeHcarta Ha BeeH mOBepXx-
HOCTH peKyneparopa 3HaueHHs 0Op; IO OXJaKAaeMoMY BO3AYXY H MG
HarpeBaeMoMy BO3AYXY OlpeleNsilOTCH N0 3aBHCHMOCTSM, NMOJYyUeHHBIM
xast TMII-monmenn (cm. taba. I111.1). ®opManbHo 3TH 3aBHCHMOCTH CO-
Bnaznamwt ¢ 3aBucumocTamu ans TIl-mopenu. Opgnako 6e3pasmepHbie

napamerpsl Fo; u W; npu atom onpefensiiorcs ¢ yueToM 3nadenHii Ko-
3 dHHeHTOB K U 6q4ac i[O dopmyne (I11.108)].

Haubonee cnoXHBIM SBJAseTCs Cciayuall pacuetra pekyneparopa C
BHIaJileHHeM KOHJeHCaTa Ha YacTH MOBEPXHOCTH.

Tlpumep X.1. PaccuutaTs peKynepaTHBHHI BO3AYXO-BO3AYUWIHHH TENJIOyTHJH3A-
Top. TemnooGmenruass NMOBEPXHOCTh peKynepaTopa coGpaHa H3 INACTHH, MEXAY KOTO-
pHMH pacroJioxeHo opeGpenne §p=0,15 MM, o6pasyiolllee KaHaJbl B BHIE PAaBHOCTO-
POHHHX TPEYToJsHHKOB (cM. puc. X.2 6; $=60°). Ilpocser mexay nmaactuHAaMH 3 MM.
Pacxog mpurounoro u yaansemoro sosgyxa 5000 kr/u. Hauanbaas temmepaTypa yna-
JsieMoro Boaayxa tr=20°C, Buarocozepxanne dr=7 rjKr, (p;=82°C; I, =
=25,96 x]JIx/kr; Ir,=37,59 kJIx/kr. B pexymnepaTope HoaorpesaloT NPHUTOUHHHN BO3-
OYX € HAa4aJbHOH TeMmeparypolt iy =—>5°C, suTanonHel Bo3iyXa B COCTOSHHH HAChl-
WeHHs UpH {3 =—058°C [x;=1,26 x[[x/xr. PasMeps (QpoHTAIHLHOTO CeueHHS B Kax-
JoM KaHaJse pekynepartopa fop=0,7X0,7 m, ray6una {=0,3 v CxeMma ABHKEHHS Tel-
JI00OMeHHBAIOIHUXCA CPeJ NPOTHBOTOYHAS TpebyeTcs oNpelenHTs, MapaMeTpsl MPHTOU-
HOro H y7aJIseMOro BO3ZyXa Ha BHIXOJE H3 TEMJ00OMEHHHKA.

Pemenne.
1. OnpenensieM Xusoe CeueHHe AJs1 TPOXOZA BO3HyXa Mo (opmyne f=fep! fyx,
rie BeNHYMHy MapaMetpa fyx onpenenseM mo taba. X.1 (iyyn=0,857):
f=0,7-0,7-0,3-0,857 = 0,126 M2,

— 296 —

Onexrponnag Subnuorexa http:/tgv khstu.ry/



2 Ompenensiem moWlajb TEMIOOOMEHHOH IOBEPXHOCTH B MOTOKE YAAaJReMOro
(Fy) u nputoynoro (F;) so3nyxa no popmyne F=~F =~F,=fgp ! Fyv,
rae Fy onpenensiem o ta6u. X.1 (Fy ==1905 mM2/m3):
F=0,7-0,7-0,3-1905 = 280,035 M?.

3. Ompenensiem sxpuBaNeHTHHN puamerp Temiaoo6Menuuka Dogs 1o Taba X.1:
Daxn=l,77'10_3 M,
4. Onpenenisiem MaCCOBYIO CKOPOCTb BO3jyXa B MHBOM CEYEHHH TEMIOOGMEHHHKA

w p = Gy/ (3600 f) = 50007(3600-0,126) = 11,02 xr/(c-u?).

. Tnotsoers yaansemoro Bospyxa (fry=20°C) paeua pri=1,164 xr/u% a nuor-
HOCTb IIPHTOYHOTO BO3AyXa (fx;=—5°C) — px;=1,26 kr/mM3.

CKOpOCTH TOTOKOB yAAJSEMOro M HPHTOYHOTO BO3JyXa COOTBETCTBEHHO pPaBHbL:
w,=11,02/1,164=9,47 m/c; w,=11,02/1,26=8,75 m/c.

5. Omnpenensiem 3uaueHus xpuTepus Re, npuauMasi vy=15:-10"% m?/c u vo=
=12,86-10- m?/c:

Re; = w; Doy /vy = 9,47.1,77-107%/(15,06-1070) = 1113;
Re, = W, D/ Ve = 8,75-1,77-1073/(12,86-107°) = 1204.

6 Onpepensiem 3uauesus xpurepues Nu; H Nu, no dopmyie Nu=tDoxs /A=
=1,99 Re?0 Pr0.33;

Nu; = 1,99-1113%%.¢,703%3% = 3,33;
Nu, = 1,99.1204%9.0,71%% = 3 37,

Omnpesensem  xosdduUUesTH Temwnoo6mena o) H Op,  NpHHEEMas A=
=2,59.-10-2 Br/(M-K) u A,=2,34-10-2 Br/(M-K):

@ = A Nuy/Dyyp = 2,59-1072.3,33/(1,77-107%) == 48,73 Br/(M2.°C);
@y = Ay Ntp/Dsyp = 2,34-1072.3,37/(1,77-10°) = 44,55 Br/(m2.°C).

KosddunuenTtn Tennsoo6Meda Moryt ObiTh HafijeHbl Takxe o aaHEbM Taba X.3.
Onpeneasiem 1no0xazaresb Mop No Gopmyne (X.6), cunras ny==1; 1/ no dopmye

11 = Fyn/F = 1/(1/cos -+ 1) = 1/(1/0,5 1) = 0,333.

Toraa mep=0,3334(1—0,333)1-0,7=0,8.

7. Onpegensiem xosbduuuesT temionepenaud no ¢opmyte (X.5) npu Fi/Fy=1:
i

©1/(48,73-0,8) - 1/(44,55-0,8)

OnpenenseMm xosduunesT Temnonepenadd K, yuHTHIBAOWHA TelIO- H Maccolle-
peHoc, Mo Qopmy.e

= 18,59 Br/(M2.°C).

1
s/ (Chac 01 Mop 1)+ 1/ (us Nop 2)

BBHIUHCAAS 3HAYEHHE Cuae 1O Gopmyse (11.60) mpu (fri+ix1)/2= (20—5)/2=7,5°C;
Crac =2,084 x1xk/(xr-°C).
Torza

K1=

i
— — 24,75 Br/(m2. 'C
K= e ost 87508 1 1)(44.55.0.8) T/

8. OupenessieM Ge3apasMepHble NapaMeTphbl, XapakTepH3ylollHe PEXHUMH PaboTH
s
TermooOMeHHHKOB Ge3 BhiNajgeHHsa Konpeucara (Fo , B W) u upn BHTAjeHnU KOHAEI.

cara Ha nosepxnoctu (Fo;; u Wry):
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Fo, = K F/(Gy c3) = 3,6 18,59 280,035/(5000-1,012) = 3,7;
W1 =Gy cs/(Ga c5) =1;
Fo}, = K, F/(Gy Cuae) = 3,6 24,75 280,035/(5000 2,084) = 2,39;
W,, = Gy Cuac/(Ga c5) = 5000-2,084/(5000 1,012) = 2,06.

9 Ucnosbays HalineHuble sHaueHHds Fo, omnpenenseM 3uauenus 8, #pu pabore
TenJoOOMEHHUKA B PeKHMe «Cyxoro» Telnoobmena no gopmyie TM-uonenu

0 = Fo(/(1 +Fo;) =3,7/(1 +3,7) =0,79.

Hcnonpaya HaligeHnhie 3Hayends Fo ;1 n Wy, onpeiensem 3Hauemusa @r, TIpH
pabote Temyaoo6MEHHHKA B PexHMe BHINAafeHH KOHAEHCATA Ha BCeH [IOBEPXHOCTH O
dopmyne TMIT-mopenn (111104)-

l—exp[—2,39 (1—2,06)]
1—2,06 exp [—2,39 (1 —2,06)]

10 OmnpenensiemM TemNepaTypy IPHTOYHOrO BO3jayXa NocjJe YTHIH3aTepa Hps pa-

6oTe ero B «CyXoM» pexuMe N0 Qopmysne
fyg=tg + 02 (3, — t,)) =—5+0,79 (204 5) = 14,6°C

11. Ecau Biarocojep:Xaune yIansieMOro BO3/AyXa VBEJHYHTb JO BeJHYHHBI, COOT-
BeTcTByMomell Touke [I: (cm puc X 3), To perymeparop OymeT paoTaTh B yC/J0BHAX
BHIIaA€HHA KOHACHCATA HA scelt nosepxuocm.

OmnpepenuM TemmepaTypy IPHTOYHOrO BO3Ayxa Ilocne YTHJIH3aTOpa OpH paboTe
ero B pex#uMe ¢ BHIaJeHHEM KOHAEHCATAa Ha BCEHl NMOBePXHOCTH NpPH CJACAYIOUIHX Ma-
paMerpax ynanadeMmoro sosayxa fr==20°C; dr;=12 r/kr; /1;=>50 x[lx/xr Tloayynm

trg =ty 1055 (ry—1y)) Gp1/Gpl ls=—51-[0,465 (50—1,26) 1]/1= 17,65 °C

0,0= =0,465.

”
B cayuae BhIMajeHHs KOHAEHcAaTa Ha yacTH noBepxuocTH (Touka T ua puc X 3)

KOHeyHas TeMIlepaTypa NMPHTOYHOTO BO3AyXa OyZeT HAXOZHTHCH MEXAY ABYMS NOJY-
YeHHBIMH BBIIE 3HAYEHHSMH
B nopsizixe nepBoro npuGIHKEHHs MOXKHO NPHHSTb, 4TO B PEXHME YACTHIHOR KOH-

JAeHCauHu tx2-—tx2+( lQ——-txz)Fx/F rpe Fy/F — nons NMOBEPXHOCTH, MOKPHTOH KOH-
JLEeHCaToOM, ONpeneNnseTcs METOAOM NMOC/JEeROBATeNbHOro NpHbIHXKeHHA

§ 70. YcTaHOBKH YTHAH3ALHH TENaa C NPOMEKYTOUHBIM
TENAOHOCHTENeM

OO0unie noaoKeHHs. YTHIH3ATOPb TeIL1a ¢ NPOMEXYTOYHLIM TeIlIOo-
HocHTe1eM 00BbeJHHSIOT GoJBUIYI0 Tpynny ycraHoBoK. OTaHYHTE bHOH
0COGEHHOCTBIO 3THX TEIJIOYTHJH3ATOPOB SIBJASIETCS HA/JIHYHe IHPKyJs-
ILHOHHOTO KOHTYpa, B KOTOPOM mNepeMellaercs  pabodee BellecTRO,
obecneyHBallee Nepefady TelVIOBOH 3HEPTHH OT TEIUIONDHEMHHKA K
TelonepenaTyHKy.

YCTaHOBKH € MPOMEXYTOYHBIM TEMJIOHOCHTEJEM ABISIOTCSA Haubonee
IIHPOKO pacHpOCTPaHEHHBIM KJaCCOM TeIVoyTHAH3aTopoB. OHH MOIyT
BXOJHTb B CHCTEMBl C HEIIOCPEeLCTBEHHOH Nepefadell Tenna, ¢ HCHoAL30-
BaHHeM TeNJIOBHX HACOCOB H AP

B 3aBHCHMOCTH OT KJjacca HCHOJb3yeMOro TeNJOOOMEHHHKA Tel-
JIOYTHJIH34TOPHl MOTYT OBITH peKylepaTHBHOIO HJIH KOHTAKTHOIO THMA.
B KOHTaKTHBIX TeIIOYTHIH3ATOPax TEIVIOHOCHTEJb BCTYNAeT B Helo-
CPENCTBEHHBIH KOHTAKT ¢ TelnJoOoOMeHHBAIOIMHMHCS cpefaMu. BoaMox-
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Puc. X 4. Cxembl CHCTeM YTHJAM3AUHH Temsla B PeKynePATHBHBIX TeNn00OMEHHHKAX € NpPOMeEXy-
TOYHBIM TeILIOHOCHTENEM

a — ¢ JAONOJHHUTENbHBIM JAOFpeBoM BO3AYXa, 6 — ¢ JOMOJHHTENbHBIM TOAOTPEEOM TEMIOHOCHTE-

s, ] — TeMA0OGMEHHNK TeMJONpUEeMHHK, 2 — NATYHK NePeNaja JaBieHud, 3 — PacUIMpHTeJbHbIA

6ak 4 — peryampyioouuii Kjianal & -— JONONHATENbHHHN BO3JyXoHArpeBaTedb, § — Tena006MeHHUK-
TemJionepenaTynk, 7 — LHPKYJAAMHOHHBIN Hacoc

Hbl TAK¥e BAPHAHTH, KOrja B OJHOM KaHaJje TelJIOHOCHTENbh  HElo-
CPeACTBEHHO B3aHMOJEHCTBYET C remyioobMeHnBawleiics cpenoi, aB
JIPYroM KaHajle HCHOJIb3YeTCsl peKyNepaTUBHMH Teno0OMeHHHUK.

Tennoo6MEHHHKH C TPOMEXKYTOYHBIM TENJIOHOCHTENEM MOTYT pa-
GoraTh B obyiacTh omHO(a3HOH XKHAKOCTH, a TaKxKe B 0OJacTH BJaXK-
HOTO Tapa.

B xauecTBe 0iHOGHA3HOH KUAKOCTH OOBLIUHO TPHMEHSIIOT BOAY JH60
ApYTHe XHAKOCTH, He 3aMep3amollile B paboueM [Hanas3oHe TeMIiepa-
TYP.

B kauvectBe XHAKOCTell, 06ecneyHBAIOUINX paboOTy TEMNOYTHJHM3A-
TOPOB B 00JIACTH BJ2XKHOTO Mapa, HCNOAb3YIOT XJAaJOHH, BOAAHOM nap,
aMMHAK, a TakKxe pacTBOpH (BogOaMMHauyHbie, GPOMHCTO- ¥ XJAOPH-
CTOJIHTHERHIE).

Boabiiyro rpynny yTHJAH32TOpPOB Tellia ¢ NPOMEXYTOUHBIM TENJIO-
HOCHTEJIEM COCTABJAIT TENN00OMEHHHKH M3 TENJNOBHX TpyGok, pabo-
Tawliue B 06J1aCTH BJAXKHOTO Napa.

TexHonorHyeckue cxeMbl YTHAM3ATOPOB TeNMja C MPOMEXRYTOYHBIM
TENAOHOCHTENAEM.

Yrunusarope Tenaa pekyneparuHBHoro tupa. Ha-
HOo/iblliee PacHpoCTpaHEHHE MOJNYYHIH YTHIH3ATOPH, HCIONbL3YIOLIHE
TEeNJIO YAaJAAeMOro M3 NOMELleHHH BO3AYyXa HJH TeXHOJOTHYEeCKHX BBHI-
6pocoB. TeXHONOrHYECKHE CXeMbI BO3AYXONpPHUTOTOBHTENbHLIX LEHTPOB
C peKynepaTHBHHIMH TelOOOMeHHHKaMH, HCIOJb3YIONHMH TElJIO yaa-
JI1eMOro BO3Ayxa AJis HarpeBa IpUTOYHOIO, NpUBefieHk Ha puc. X.4,a, 6.
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Kak npaBuJio, YTHJIH3HPYEMOro Tellla OKa3biBaeTCsi HeAQCTATOYHO
IJsi HarpeBa NMPHTOYHOTO BO3AYyXa A0 TpebyembiX TeMIlepaTtyp B Teye-
Hile BCEro OTOIHTEbHOrO MEPHOAA, TOITOMY B BO3LYXONPHIOTOBUTENb-
HBIX LEHTPaX HeoOXOAMMO HMeTb NOMOJHHTE/bHBIE HCTOYHHKH Tellja.
TIpn 3TOM BO3MOXKHBI ABAa NYTH pellleHHs 31Ol 3afaud. B coorsercTBHR
¢ mepBHIM u3 HHX (cM. puc X.4,a) nomorpeB BO3[AYXa OCYULECTBJSETCS
B [ONOJHHUTENbHHX BO3AYyXoHarpeBartejsix. pyrofl BO3MOXKHBEIH NyTb
pellleHHsi COCTOUT B JOTPEBE NPOMEKYTOUHOTO TEIIOHOCHTENS B nepu-
onbl noxosonanuil (cM. puc. X.4,6).

B GoJIBIIHHCTBE YCTAHOBOK C NMPOMEXKYTOUHBIM  TEIJIOHOCHTENIEM,
npuMensieMbix B CKB, Ha yactu moBepXHOCTH TelJIoOOMeHHHKA, pac-
NOJOKEHHOTO B BHITSUKHOM KaHaljle, NPOHCXOAHT KOHIEHCAIHS BOIS-
Horo napa. Hajuune KoHpgeHcara Bbi3bIBAeT ONACHOCTb 006pasoBaHHs
HajleaH, YTO NPUBOAUT K HeoBXoAHMOCTH NH60 MPENOTBPALIEHUS 3TOTO
npouecca, aubo nepHoaHYecKoro oTTauBanus Hajead. Cmnocolbr  3a-
IUTH TeNJI006MEeHHUKOB ¢ MPOMeKYTOUHBIM TeNJIOHOCHTeJeM oT obpa-
30BaHHUs Halleqy NoKa3aHw Ha puc. X.4.

B cxeMe Ha puc. X.4,a npH o6pa3oBaHHH HAJEIH Ha MOBEPXHOCTH
Temioo6MEHHUKA 110 CHUTHAJY JarTyHKa nepenajfa AAaBJeHHS TEPHOLH-
YeCKH H3MEHSIETCS Pacxojl NPoMexYTOUHOro TeIUIOHOCHTeNs HJH BO3-
KyXa uepe3 TemN0O6GMeHHUK HNPHTOYHOrO BO3AYyXa H IPOHCXOMUT OTTa-
HBaHHe 3aMepP3IIero KOHAEHCAaTa.

B cxeMe Ha puc. X.4,6 nnst Tex Xe pejel HCHOJAb3yeTcs IOAOrpPeB
IPOMeXKYTOYHOTO TEIVIOHOCHTENS OT IOCTOPOHHETO HCTOYHHKA.

3amura oT 3aMep3aHus KOHAEHCATa MOMKeT NOCTHraThCsl TAKXKE ITy-
TeM YBeJHYEHHS PacXoia NIPOMEKYTOUHOrO TeIJIOHOCHTENS B IEPHUOL
HU3KHX TEMIepaTyp NpH BKIIOUEHHH pe3epBHOrO HAcoca.

Ytunuzaropu Tenda KOHTaAaKTHOTro tuna. Temio-
YTHJIH3ATOPbE KOHTAKTHOrO THIIA MOTYT IIPHMEHATbCH 1Js NOAOTpeBa
HJIX OXJaXK[JeHHs NIPUTOYHOrO BO3[YXa, a TAKKE €ro OCYIUKH H yBJaXK-
HeHHs. B ciyuyae omacHOCTH 3aMep3aHHA NPOMENKYTOUHOH KHIKOCTH
NPHUMEHSAIOT PACTBOPHl CONEl: XJIOPUCTBIH HATPHH, XJOPUCTHI Kasblul,
XJOpHCTLIH JuTHH. Yame APYrux NPHMEHSIIOT pacTBOP XJIOPHCTOro JH-
THS, 00/1afAIOUMH aKTHBHBIMY COpOHPYIOIUME CBOHCTBAMHU. B pesyib-
TaTe 0Ka3biBAeTCH BO3MOXKHBIM YBJZXKHATbH NMPUTOYHBIH BO3AYX 32 CYeT
BJIarH, cop6upyeMoll U3 BHITSXKHOIO BO31yXa. PacTBop XJOPHCTOrO JiH-
TS NIpH paGOYHX KOHUEHTPAUMAX HMeeT HU3KYIO TEMNEpartypy 3amep-
sanus (1o —30°C) u BBICOKYI0 TeMIepaTypy KHIEHHS, T.€. BO BCeM
BO3MOXHOM [HMAla30He TeMIIEPATYPH B CHCTeME YTHIH3IAIMH Temaa
TENJIOHOCHTEJ[b HAXOZUTCA B KHJIKOM cocTositHHH. KpoMe Ttoro, xnopu-
CTH UTHH o6nanaer 6aKTepHUUAHBIMHU cBolicTBaMH. OTpHIATebHBIM
KayeCcTBOM XJIOPHCTOTO JIMTHS SIBJISIETCA TO, YTO OH BHI3BIBAET KOPPO3HIO
MHOTHY. IIHPOKO NPHUMEHAEMBIX MeTaJIOB, ec/id OH HEIOCTaTOYHO OYH-
weH oT npuMecell. CTOHKH K pacTBOpaM XJIOPHCTOTO JIHTHS JETHPOBAH-
Hbi€ CTaJIH, JaTyHb, aJIOMHHHHA, 010BO. JJocTaTouHO CTOHKA cTalb Map-
ki 45. Jlyist 3aMepJieHHs! KOPPO3HOHHBIX NPOLECCOB NPUMEHSIOT HHTH-
Gutopul (cM. § 25).

B xauecTBe KOHTAaKTHBIX annmapaTtoB AAs o6paboOTKH Bo3oyXa pac-
TBOPAMHU COJIEH MOTYT NPHMeHATbCcSt GOPCYHOUHBlE KAMephi, KAMephi C
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12 i

Puc. X.5. CxeMa CHCTeMBl YTHJIW3AIHM TenAa B KOHTAKTHHIX TeN/JOOOMEHHHKAX C MPOMeXyTou-
HbIM TENJOHOCHTENEM — PACTBOPOM XJIOPHCTOrO JHTHHA
1, 11 — KOHTAKTHble Tena00OMeHHHKH; 2 — NOBEPXHOCTHBIX TennooOGMEeHHHK, 3 — BEHTHAATOP MpH-
TOYHBIH, 4 — MoMellleHHe, § — TpexXomosol#t KpaH, 6 — BO3JAYXOHArpeBaTesb BTOPOro MNoJOrpena;
7 — HMNYAbCHAs JHHHs, 8 — KaMepa opolleHHsi, 9§ — UHPKYJASILHOHHBIA Hacoc, /0 — JATYHK KOH-
neHTpallHH pacreopa, 12 — GHABTD

opolaeMoH HacanKoH, NJeHOYHBle KaMephl, 6ap6oTaXkHbe HJU TICHHBIE
anmnaparsl.

B nacrosimee Bpemsa B CKB ¢ Hcrionb3oBaHHeM pacrBopa XJ0OpHCTOTO
JHTHS TPHMEHSIOT celyolllHe crnoco6sl BOCCTAHOBJCHHA KOHLIEHTpa-
IHH pacTBOpa: BhIIapHBaHHE BJlard IpH KHIIEHUH pacTBopa, NoforpeBa-
€MOr0o BBHICOKOTEMIIE€pPaTypHOH BONOH HJIM NapoM; BHIapHBaHHE BJIATH
NOJ BaKyyMoM; BO3JAYLIHOH JecopOuHel, npH KOTOPOH pacTBOp MOAO-
rpeBaercs go 60°C u HanmpaBasiercss B KaMepy pereHepanuy, rie B3a-
HMoJelcTByerT ¢ MOTOKOM BO3yXa H OTAAeT eMy H30BITOYHYIO BJjary.

B MUCHU um. B. B. Kyi#iOuieBa npeaaoxena cHCTeMa KOHAHIH-
OHHPOBAHHSI ¢ YCTaHOBKOH YTHJIH3aLHH TelJjia KOHTAKTHOTO THIA, KO-
Topasi He TpebyeT CICUHAJbLHOrO ycTpoiicTBa [Js pereHepam#H  pa-
creopa (puc. X.b). B 3710l cHcTeMe ypansieMulil H3 MOMELIEHUS BO3LYX
NoCTYNnaerT B NOBEPXHOCTHHY TeNJIOOOMEHHHK, Tlle OH OXJaXAaeTcst
HHXKe TeMIIepaTyphl TOUKH POCHI, H 4acTh BJiaTH H3 BO34yXa KOHAEHCH-
pyeTcs Ha NOBEPXHOCTH TeNJOOOMEHHHKa H BHIBOLHTCA H3 CHCTEMBI.
Jajee BO3[yx HanmpabJisieTCs B KOHTAKTHHIH anmapar, B KOTOPOM Ipo-
HCXOJHT ero OKOHYATeJNbHOEe OXJaXAeHHe H OCyLIeHHe B Pe3yJbTare
KOHTAKTa C ¥XHAKHM COpPOEHTOM.

Pacxon XomopHoro pacrBopa uepes3 NMOBEPXHOCTHBIA TemiooGMeH-
HHK 2 BHIOHpaercst TaKHM 06pa3oM, 4To6nl H3 BO3AYILHOTO OTOKA KOH-
JIGHCHpPOBaJiaCh TOJILKO H3OBITOMHASA [AJs CHCTEMB Bjara. Jlnst Bo3-
MOJKHOCTH OCYLIeCTBJIEHHS TAKOro Ipolnecca NMOBEPXHOCTHBIH Temnoo6-
MeHHHK cHa6XeH 0OBOAHBIM TpybompoBogoMmM.  XOJOAHBIH pacTBop
nocjie KOHTAKTHOro Tennoo6MeHHHka [/ mocrymaeT K TPEeXXOAOBOMY
KpPaHy 5, KOTOpHIHl IO HMIYNbCY AaTYHKA KOHIEHTpauHH pacreopa 10
YCTAHABJIMBaeT COOTHOLICHHE KOJHYECTB2 pacTBOpa, HANpaBJsgeMOro
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3 B anmapar 2 H 10 0o6BOJHOMY TpyGonpo-
I o 16 Bopy. CurHan misi cpabaThiBaHHs pery-
o 0% Jmpyiollero BeHTHAsl § NoCTynmaeT MO
f k‘7/ HMIYJbCHON JHHHH 7. JlaTuHK KOHIeH-
Tpanuu pacreopa [0 ycraHoBJeH B
28 18 MOAJOHe KOHTaKTHoro ammapata I1.
IloBefeHne COCTOSIHHA BO3AyXa Jo
' TpeGyeMEIX  NapaMeTpPoOB IPHTOYHOIO

w OpPOHU3BOAMUTCA € IMOMOILIbIO YBJAXHH-
26 TeJgbHOro ycrpoficrea 8 M BO3AyXOHa-
4 TpeBaTejss BTOporo mnogorpesa 6. Um-

Addy Ad, |Ad] 1yJbCOM JHJs1 OTKPBHIBAHHS H 3aKpbIBa-

HHS KJamaHa BO3AyXoHarpebaTeJsd CJay-

Pdc. X.6. Mponecchl H3MeHeHHS COC- 2KHT CHT'HaJI, IIOCTyrla}OIIIHﬁ OT JgaTdyHka

Toarpanne s enerine " wmsay  TEMIIEPATYpH, DACTIOIOKEHHOTO B TO-

cawi  ponemysm oobuenmy:  MellleHuH. LIS NOANEPKARHT NOCTORH-

Tenem HOHl OTHOCHTENbHOH BJIAXKHOCTH B IOMe-

IIEHHH CHrHaj OT AaTdHKa BJIAXKHOCTH

NOCTynaer Ha KJamaH GafimacHoro KaHaJsa KaMephl opouteHusi 8. Ilpm

STOM peryJupyercs COOTHOLIEHHMe KOJHUeCTB BO3Ayxa, NpPOXOASLIEro
yepes Kamepy M o6BOAHOH KaHaJl.

[Ipoueccsl M3MeHeHHS COCTOSHHSI BO3/lyXa H PacTBoOpa XJOPHCTOrO
JINTHS B aNNapaTax Takoil cucTeMul Ha I — d-AuarpaMMe BJ1aXKHOTO BO3-
ayxa nokaszaHel Ha puc X 6 [locrynmarmommii Hapy:KHBIH Bo3AyX ¢ napa-
MeTpaMH, OTBeHaIINMH TouKe 28, HarpeBaercs H yBJaXHseTcs B KOH-
TAKTHOM TelJIOOOMeHHUKe B mpolecce 28 — 28’. YBejHdueHHe ero BJja-
rocogep:kauus paBHo Ads. Tennwfi pacTBop, moZaBaeMHd B 3TOT am-
napat ¢ napaMmeTpaMH, COOTBETCTBYIOIIMMH ToYKe /W, NPH KOHTAKTe
C BO3AYXOM MeHsieT CBOH mapaMeTphl B npouecce /w — [w’ npakruuec-
KH NpPH NOCTOAHHOH KOHUIEHTpauMH ey=const. Bozayx, ynansemuit u3
NOMeleHHs], CONpHKacasch B IOBEPXHOCTHOM TelooOMeHHHKe C Io-
BEPXHOCTbIO, HMejolleli Temneparypy Ha 3—6°C Boime fy, H3MeHsET
CBOH mapaMeTphl B npoiecce 18 — 18”. [Ipu 3T0M yacTh BJAaru U3 Bo3-
dyXa KoHmeHcupyeTcs (Ad 1)

[Tocne noBepxHOCTHOro TemIOOGMeHHHKA BO3AYyX ¢ NMapaMeTpami,
COOTBETCTBYIOLIUMH TOUKe /8”7, mocTynaer B KOHTAKTHBIH Temioo6MeH-
HUK, rle OKOHUaTebHO OCYLIaeTCsl H OXJaXKAAaeTCs NPH HelocPpeACTBeH-
HOM KOHTakTe ¢ pacrBopoM (npouecc /8”—18"). PacTBop Ke MeHsieT
ceon napamerpnl B npouecce /w'—Iw. M3meHeHHe Biaroconep:kaHus
ylajseMoro Bo3llyXa B KOHTAKTHOM amnmapare cocrasjsieT Ad).

[Ipn paGore cHCTeMB! ROCTHraercsi paBeHCTBO H3MeHEHHH BJIAro-
COflep:KAHHH HAPYIKHOro H yAAJseMOro BO3AyXa B KOHTAKTHHIX alma-
parax, T. e. Ad;=Ad,. PacrBop nosnyuaer ot yaaaseMoro u oTaAaer NpH-
TOYHOMY BO3AyXy paBHOe KOJHUeCTBO BJIArH, [O3TOMY B IpejJarae-
MOl cuCTeMe HeT HeoOXOJHMMOCTH B 3aTpaTax TeNJOBOH 3HepraH Ha
BOCCTAHOBJIEHHE KOHIEHTPalHH pacTBopa.

Pacder tenao- u MmacconepeHoca B yCTAaHOBKAX YTHAM3aUHH TelJa
€ OpomMeXyToulibim TenaoHocHresem. OCHOBHOe OTJHUHE pacuera CHC
TeM C MPOMeXYTOUHHIM TEIJIOHOCHTEJeM OT pacdeTa OTAEJNbHEIX TEIJo-
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O6GMEHHHKOB COCTOHT B TOM, UTO L0
HOMHMO NapaMeTpoB NPHTOUYHOrO H 16, 1
yAansieMoro BO3JyXa HEH3BECTHEI- '
MH SBJISIOTCST TAKXKe TeMmrnepaTyphl s
Ha BXOJe B TelJ00OMEHHHKH. . py 7
Bo3ayxooX/1aguTesb, BXOAAIUH 1 W A
B cHcTeMy C MPOMEXYTOUHBIM Tel- o5
JIOHDCHTENEM, Moxer paborarbh B <
pexiMe ¢ BHIAJEHHEM KOHAEHCA- s ’ \%
Ta Ha Bcell HJIM 4YacTH INOBEPXHO- "
CTH, 4 TaK¥Ke B «CYXOM» peXHMe. .
OcHoBHbIe 0COGEHHOCTH PaboThl

OILMHOUHEIX BO3AyXOOXJIafHTe/eH B Ty

ycJI0BHAX KOHJeHCcallMH TMapa Ha

IOBEDPXHOCTH, pAaccMOTpeHHHE B ays P
a, 8fx2 cyxoeo bodyxa

§ 69, coxpaHsilOTcA TakKke H B yC-

Ta"HOBKax ¢ HPOMe}KyTqubIM Ten- Puc. X.7. Mpoueccsl H3IMEHEHHd COCTORHHS

JIOHOCHTEJIEM. BO3AYXa HA [-d-IMarpaMme B CHCTeME YTH-
JH3ALMM TENAa € DeKymeDATHBHLIMH Temao-
Ilpn yBeJIMUEHHH BJIATOCOAEP-  ofmemEMkaMH B NPOMERYTOTHBIM TelIOHOCH-

JKaHHAA ~ yAajseMoro BO3AyXa H TeneM
(GUKCHPOBAHHEIX mMapamMeTrpax HpH-

TOYHOrO BO3AyXa YCTAHOBKA C NPOMEKYTOYHBIM TENJOHOCHTEJEM IO-
c/leloBaTeNbHO NpOHJeT TPH pexima paboTh: 1) «cyxoH» pexum;
2) pexum C BbiMafleHHeM KOHJeHCAaTa Ha YacTH NOBEPXHOCTH BO3JY-
X0OXJAZuTes; 3) PeXHM C BhNaJeHHeM KOHJeHcara Ha Bcelf MO-
BEPXHOCTH BO3LyXOOXJIaXHTesl.

IIpu paboTe ycTaHOBKH B «CyXOM» peXHMe HapyXHBIH BO3AYX
(puc. X.7) ¢ mapamerpamu, COOTBETCTBYIOLMIUMH TOUKE 28y, HarpeBaer-
cs1 B BO3JyXOHarpepareie B mpouecce 28; — 26;. PacTBop MeHseT CBOH
napamerphl B BO3/yXOHarpesartesie B npouecce /w;—I/w,. Bosnyx, yna-
JeMBblli H3 TOMelieHHs, oXJaXKraeTcd B BO3AYXOOXJaluTese B Ipo-
necce 18,—18y, a pacTBop HarpeBaercs B npouecce /wy—Iw;.

[Ipu paGore ycTaHOBKH B peXHMe KOHAEHCAlMH mnapa Ha NOBepX-
HOCTH MpPHTOUYHBIH XOJIOAHEI BO3AYX MEHSET CBOM NMapaMeTphl B npo-

necce 280—26,, , a BHTAXHOH — B npouecce /e, — Ilg,. Pacrsop ox-
JaXkjaeTcss B BO3AyXOHarpeBarese B npouecce /w,—Iw, B HarpeBaer-
¢ B BO3AyXOOXJaguTese B npouecce /v, —I1w,.

[NpenBapuTeNbHO paccMOTPHM Hambosee NPOCTOH ciydad, Koriaa
JBa pEKynepaTHBHBIX Tels100OMeHHHKa, paboTall#X B «CyXoM» pe-

MHH

kume (dpo1<<dp ), 0O0beIHHCHH KOHTYPOM LHPKYJ/ISUHH

3anuieM cHcTeMy airebpanuecKHx ypaBHeHHH, BKIIOUAIOILYIO"

1) oTHOCHTeJbHH mepenai TeMnepartyp B NepBOM TemI000MeHHIHKe

0= (ta1x — tarn)/ (fw o — Toon) (X.7)

2) OTHOCHTeJbHHE Mepenaj TeMmmepatyp BO BTOPOM TerooOMeH-
HHKe

B0 = (fuox — toon) [ (tw 2a — foon)s (X 8)

3) BuipaxkeHHe OamaHca oOMeHa TeNJOBOH 3HEPrHH MEXAY XKHI-
KOCTbIO H BO3AYXOM B IIEPBOM TemJOOOMEHHHKE
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GBI Cp1 (tBlH —';tnlx) = GW Cw (tw 9K T tw 21-1); (X.Q)

4) Bhpaxeune GasnaHca o6MeHa TeNJOBOH 3HEPrHH MEXAY BO31Y-
XOM B [IEPBOM H BTOPOM TeNJOOGMEeHHHKaX

Gy €y (ba1n— taig) = Gyy Cop (tB2K - tB2H) . (X.10)

FeusBecTHEIMH B JAHHOH CHCTEME SABJASIOTCH lpixo Imow, lwom, lwox. Pe-
LIAM J4HHVIO CHCIeMy OTHOCHTENbHO 3THX HeH3BecTHHIX. IIpemcrasus
penlenne B BHAe Ge3pa3MepHHIX KOMIIEKCOB, IPHXOAUM K CJAEAyIOmieH
3aBHCHMOCTH:

1
061 = T/6;, + (1/83) (Gp(/Gpo) — W1 *
rgpe Wy, = GBI Cnl/(Gw Cw) - (X.12)

AnanornuneiM 06pasoM, HCHOOJB3Ys 3aBHCHMOCTH JJIS pacuera oT-
HOCHTEJbHEIX TiepenajoB SHTAJbIHA M TeMIepaTyp OAMHOYHBIX TerJo-
06MEHHHKOB, MOXKHO NOJYYHTb GOpMYJNBl Adsl pacuyera oGIIHX OTHOCH-
TeJbHBIX MepenajoB TeMIIePaTyp M JHTAJbNHH AJsA Pas3JHUHBIX ycTa-
HOBOK C IPOMEKYTOUHBIM TeNJOHOCHTEJIEeM.

B TemsoyTHAH3aTOpPAX ¢ KOHTAKTHBIMH TeNJIOOOMEeHHHKAMH IPHTOY-
HBlfl B yaajasieMblil Bo3ayX (Ju60 ONMH H3 HHX) MeHseT He TOJBKO CBOO
TeMOepaTypy, HO ¥ BJArocOAEpIKaHHe, NMO3TOMY IpPH pacyeTe TaKHX
CHCTeM HeNOCTATOYHO ONpeAessATb TOJbKO 3HTAJBIMIO BO3AyXa Iocie
TenJ00OMEeHHHKa, HeOOGXOAMMO MONOJIHHTEIbHO DAaCCUHTHIBATH TeMIle-
paTypy Bo3AyXa nocjae TenJ00GMeHHHKA.

OcoGenHocTd paGorbl Tena00GMeHHHKOB C MPOMEXYTOYHLIM TENNO-
#ocutesem, [lpn paGore ycTaHOBOK ¢ peKyrnepaTHBHHMH TenjooOMeH-
HHKAMH B «CYyXOM» peKHMe OTHOCHTEJIbHble repeniafbl TeMIeparyp 3a-
BHCAT OT dYeThipeX Ge3pasMepHBIX napamerpos: Foi =K, F,/(GsiCz));
W\ =Gaic1/(GuaCus); Goi=Gr1/Gsy; Foi/Fos.

Ecan pacxox Bozayxa m KF B KaHasiax NpPHTOYHOrO H yaalisseMoro
BO3JlyXa OJMHAKOBH, TO paboTa yCcTaHOBOK omnpejeJsiercs ABYMs mep-
BHIMH napaMerpami. /i TensooGMeHHHKOB ¢ NPOMEXYTOUHBIM Tel-
JIOHOCHTEJIEM CYILIeCTByeT ONTHMaJjbHasi BejuunHa mnapamerpa 1/W=
= GyCy/(Gscs), nexamas B npenenax 0,8—1,5.

Ecsin pacxox npomes:KyTOYHOro TENJIOHOCHTEJs] NpeBLILIAET BeNHUYH-
HY, ONpeje/]sieMyl0 U3 YKa3aHHOTO COOTHOLIEHHs, OTHOCHTEJbHbIE Ie-
pelagbl Temleparyp Ajd TiayGoknx Tensoo6meruukoB (Fo'>1,6) cum-
K AIOTCA.

[Ipn xoHAeHcauwmu napa Ha NOBEPXHOCTH BO3AYXOOXJAAHTeNs] 06-
LA OTHOCHTE/IbHbIH Nepernaj SHTaJbIHiA 3aBHCHT OT YeTEIpeX mapamer-
poB: Wi Foo  Gp; Foo/Fopi=[KoFa/(KniF1)] [GsiCrac/ (GeaCss)].
IlepBble TpH H3 HUX COBNAAIOT C AHAJOTHUHLIM AJISI «CYXOro» TenJoot-
MeHa. [ONOJIHATEJNbHO NPH KOHAEHCAUMH Napa MNOSBJSETcs Napamerp
GuiCnac/ (GpaCre) . DTOT MAapaMeTp npeacrasisieT cOG0H OTHOLIEHHE M10JI-
HOr0 Temn/a K sIBHOMY B TelJIOOOMEHHHKE NOTOKa YAalseMoro Bo3ayXa,
KOrja BCA NOBEPXHOCTL TENJOOGMEHHHMKa MOKPHITA KOHlIeHcaToM. Tak
JKe KaK U B YCJOBHSIX «CYXOrO» TemJooO6MeHa, ONTHMAaJbHAsA BeJHYHHA
napamerpa 1/W npubansurenbHo pasHa 0,8—2.

0 (X.11)
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Tensorexuuueckas 3PdHeKTUBHOCTb YCTAHOBKH 3aBHCHT OT pasMme-
pa MOBEPXHOCTH, Ha KOTOPOH MPOMCXOAHT BbinajeHHe KOHJencara, mo-
BBILIASICh C YBeJHYEHHeM 3TOH roBepXHOCTH. PasMep noBepXHOCTH, 1o-
KPBITOH KOHIEHCATOM, ONpeAe/sieTCsl HauaJbHbIMH TapaMeTPaMH BO3AY-
Xa B BHITSIZKHOM H MPUTOYHOM KaHaJjaXx.

B oTsnHuHe OT yCTAHOBOK, pabOTaINX B yCJIOBHAX «CYXOro» Ter-
Joo6MeHa, OTHOCHTE/bHBIE Nepenajbl IHTAJbOHA H TeMneparyp B pac-
CMaTpHBaeMoOM CJydae MEHSIOTCS B TeYeHHe OTONHTEJbHOIO NepHojAa.

OraununrenbHasg ocobenHocTb PabOTH CHCTEM C NPOMEKYTOYHBIM
TeNJOHOCHTEJIEM, B KOTOPBIX HCHOJb3YIOTCA HOPCYHOUHble KAMEPHI, OT
CHCTEM C PeKynepaTHBHBIMH TerJOOOMeHHHKaMH COCTOHT B TOM, 4TO
Uil HHX XAPAKTepHO MOHOTOHHOE YBeJHUYeHHEe OTHOCHTEJIBHOrO nepena-
Ja SHTaqabmui O; ¢ pocTOM pacxoia XKHAKOCTH BO BCeM JHAana3oHe H3-
MeneHHs Gy, D70 obbACHARTCA TEM, UTO AJs (POPCYHOUHBIX Kamep yBe-
JHYeHHE PACX0Aa XKHUAKOCTH NPUBOAMT K CyLeCTBEHHOMY POCTY NMOBepX-
HOCTH TellJlo- M MaccoliepeHoca B OTJIMYHE OT peKynepaTHBHBIX TemJo-
OOMEHHHKOB, I/l PaCcX0A XKHAKOCTH HE3HAUHTEJIbHO BJIHMSAET JHLIbL Ha 00-
MeHHble KOI(DHIIHEHTHI.

Jast cHCTEM ¢ MJIEHOUHBIMH KOHTAKTHBIMH anmapaTaMH CylHecTByeT
onTuManbHas Beanunua 1/W=0,8...1,5, tak XKe Kak M QJsi CHCTEMH C
pPeKynepaTHBHBIMH Te1000MeHHIKAMH, NIPH KOTOPO# BesauuuHa 0 Mak-
CcHMaJIbHA.

YCTaHOBKH € TENJ00GMEHHHKAMH W3 TeNJOBLIX TPYGOK. «TenyioBans
TpyOKa npexacrariser co6ofi TenJooOMeHHbIH anmapar HcrnapHTeslbHO-
KOHAEHCATOPHOIO THIA, B KOTOPOM LHPKYJISLUHA MPOMEXYTOUHOr'O Ter-
JIOHOCHTEJIT OCYLHECTBJSAETCS MOA AeHCTBHEM eCcTeCTBeHHOM KOHBEeKIHH
HJIH CHJI KanUMJJSPHOIO AABJIEHHS.

KOHCTPYKTHBHO TersioBbie TPYOKH BEIMOJIHAIOTCA B BHAE repMeTHY-
Ho# 06070uKH, 3an0HEHHOIT paboylM BellecTBoM. B KauecTBe mnocjen-
HEro HUCNoJb3YIOTCA XHMHUYECKHEe 3JIEMEHTHl H COeJAHHEHHS, KOTOPHIE T1PH
pabGodedl Pa3sHOCTH TeMIepaTyphl MOTYT HaXOAHTbCS B napoobpasHom
H XHAKOM cocTosiHHH, Popma repMeTHUHOH 0GOJIOUKH 3aBHUCHT OT yC-
JIOBHIl NPHMEHEHH:A, HO Yallle BCErO HCMNOJb3yeTcsl UHJMHApHYECKas
dopma TpyOKH

B paGoueM nosoxkewuu TemsioBasi TpyOKa sakpenJssercda B pasfge-
JIHTEJBHOH Nepercpojike, H KaXKaas ee CTOPOHA BHICTYMaeT B KaHAJbl,
N0 KOTOPHIM ABHXKYTCA NMOTOKH, HMEIOIIHe pasjaHyuylo temnepartypy. On-
Ha cTOpoHa TPYOKH OMBIBAeTCS MOTOKOM C BBICOKOH TeMneparypoil H
o6pasyeT 30HY MOABOAA TemJia, KOTOPOE nepeaaercs: yepes CTeHKy 060-
JIOUKH 3aNMOJHAIEeMy ee pabodeMy BelleCTBY M OOYCJOBJHMBAET npo-
TeKaHHe Npoiecca HcnapeHus pabouero BemecrBa. OGpasoBaBlnecs
napH nepeMenarTCsa B 30HY HH3KOTO AaBJjeHHd. [ipyrasa cTopoHa OMbI-
BaeTrcs MOTOKOM ¢ OoJjiee HHU3KOI TeMIiepaTypo#l u oOpasyer 30HY OTBO-
Ia Temjia, KOTOpOe nepejlaercs OT KOHAeHCHpyolierocs pabouero samnoJ-
HHUTe s Yepes pasAeaomyo o60.10UKy BHellHeMY 10ToKY. CKOHIEHCH-
poBaBiucecs pabouee BemieCTBO B BHAE JKHAKOCTH MNepPeMeUIaeTcsi H3
30HbI KO,1€HCALHHA B 30HY HCIIAapeHHS, [JIe CHOBA NpeBpalllaeTcs B nap.

M3 onuca. wst RHAHO, YTO B repMeTHUHOM 060J0UKe TEMIOBOH TPy6-
KH OCYLIECTB.ISICTCA 3aMKHYTHI HHKJ UHPKYAduul pabodyero BellecTBa.,
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d¢dderTuBHOCT pabOTH TEMNOBOH TPYOKH 32BHCHT OT CJIEAYIOLIHX
(akTopoB: ycaoBHil 00ecneyeHHs BO3BpalleHHsl KHAKOTO 3aNOJHHTENS
13 30HBI KOHJeHCAllHi B 30Hy HCIapeHHs; HHTeHCHBHOCTH NOABOMAA Tell-
Jga depe3 060JIOUKY H YCJOBHH NPOTEKaHHs MPOUECCOB HCIapeHus 3a-
NOJIHATeJs B 30He HCNapeHHs; YCJAOBHE obecrneueHHs IepeHoca MapoB
3aMOJMHHATENS H3 30HBl HCIapeHHs B 30HY KOHJEHCAIHH.

OGecneueHte BO3BpAIleHHs XXHJIKOTO 3aMOJHHTENS H3 30HH KOH-
JeHcaldd B 30HY HCHapeHHs 3aBHCHT NpeXfAe BCero OT KOHCTPYKTHB-
HOTO HCIIOJTHEHHS TelJIOBOH TPyOKH.

Hau6osee npocrofi aBjasieTcss KOHCTPYKIHSA OechUTHIBLHOH TeIlJsio-
BoH TpyOku. BosBpaleHHe CKOHAEHCHPOBABIIEroCs XHAKOTO 3aMoJHH-
TeJsi B 30HY HMCIIapeHHsl MPOHCXOIHUT B Hell caMOTEKOM NOJ JdeiCTBHeM
TpaBUTALHOHHBIX CHJI. B cBsA3u ¢ 3THM GecHHTHIbHBIE TeNIOBble TPYO-
KH JOJIXKHL yCTAHABJIMBATBCS B paboueM INOJOXKEHHH C HEKOTODHIM
HaKJOHOM B CTOPOHY 30HH Hcnapenusi. Heo6xomuMblil yroJ HakJoHa
ocd TpyOKH onpeledsiercss U3 ypaBHeHus tTpeGyeMoro mepenaja AanJie-
Hus Apy:

Ap,=pgLsing, (X.13)
rae L — ajauHa TPYOKH; @ — yro MEXAY OCbI0 TENJIOBOji TPYOKH M TOPH3OHTAJbHOH
NJIOCKOCThIO;

¢ = arcsin {A p/(pgL)]. (X.14)

B rensoBhx TpPyOKaX ¢ KaNWJJISAPHBIM yCTPOHCTBOM IiepeMellleHHe
KHAKOCTH OCyllecTBasieTcs Gaarogaps CHJaM OOBepXHOCTHOIO HaTA-
KeHUS1 (pa3HOCTH NOTEHUHANOB BJIAXKHOCTH). KamumanspHele ycTpo#-
CTBa MOTYI BLINOJIHATLCS B BHJAE KAHABOK Ha BHyTpPeHHel NOBepXHOC-
TH TpyOKH, BKAaAblllefl W3 NOPHCTHIX MAaTepHAJOB, CeTOK, GUTHJIEH H
Ap.

OcHoBHOe ypaBHeHHe, onpejensioniee ABHXKeHHEe XKHUIKOCTH B Tell-
J0BOHl TpyOKe C KanUJJISPHBIM yCTPOHACTBOM, HMEET BUJ

A Pyay = A prpan = Apu+ Apc+ Apy o, (X.15)

rje ApPxan — KanwUIPHOE JaBineHHe (PasHOCTh NOTEHLHAJOB BJaXHOCTH) B (QHTHIE;
Aprpas — rpaBHTALHOHHOE JAaBjeHHe (Pa3HOCTb rPABHTALHOHHOrO NOTeHLHANa); Apm,
Api — 1OTepu paBleHHs B 30He HCIapeHHs H KOHIEHCALUHH; Apy y — NOTepH JaBJeHHs,
CBSI3aHHble ¢ H3MEHEeHHEM KOJIHYeCTBa ABHXKeHHA.

YpaBuenne (X.15) Hajaraer ompeflesieHHble OTPaHHUEHHS Ha Mak-
CHMaJIbHO BO3MOXKHEIH pacXof XKHAKocTH (mapa) B TpyOkKax, T. e. Ha
MaKCHMaJbHYIO llepeflauy TelJa TeNJOBBIX TPyOOK.

Tennoseie TpyOkH, ucnosb3yemble B CKB, paboraioT B pexumax,
JlajleKHX OT MaKCHMaJIbHBIX TeIJIOBBIX Harpy3oK. B cooTBeTcTBHH C
MCCJIelOBaHHAMH, BHIIOJIHEHHHIMH B paGore [6], mpH yriax HakjaoHa
>2,5—3° remsionepenada TenJoBoH TpyOkH Ge3 KANmMJJIAPHOrO yCT-
pOHCTBA COXpAHSETCs NOCTOSHHOH H Pe3KO HauWHAeT MEeHSATLCS JHUIIb
npu yraax <<2,6°. Koadbduuuenr rtemsonepenadn TemaoBoHl TpyGku
MOXKeT OBITb OnpejeJieH MO OGBLIYHBIM 15 TenJoOOMeHHHKOB C KHIle-
HHeM HJIH HCIapeHHeM XHAKOCTH hopMyJiaM.

KosthduunedTs BHyTpPeHHEro TernsoobMena AJs 30Hb HCNApeHHs H
KOHAEHCaUHMH cyllecTBeHHO paszanuaiorcs. [Ipuuem Koadduunenrs Ten-
JooOMeHa OTJIHYAIOTCA OT aHAJOTHYHBIX, NMOJYyUEHHBIX AJs YCJIOBHH
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Gogplloro 06bema. C poOCcTOM YAeJIbHOTO TEIJIOBOrO NOTOKA NMPH KOH-

JeHcauun Ko3pduilMeHTH TelJoo6MeHa BO3PACTAOT, a NPH HCIApeHHH

yO6buBaOT. ANnNpOKCHMAuMs AAHHBIX HCCJeJOBaHHH, NPHBelleHHbIX B

pa6ore [6], ans TpyGOK BHYTPeHHHM AuamerpoM 12—20 mM ags xJa-

JIOHOB JaeT cjeAyloliHe NPHGIHKeHHble 3aBHCHMOCTH Ul pacuera:
npu g=4600...6000 Br/M? 1151 HcnapeHns

ay = 14,2 (0" (X.16)
npu g=200-10* Br/M? nn KOHAEHCALHH
ax = 28309 (q)~" %2, (X.17)

[TonyueHHBle JaHHBE NO3BOJAIOT BHIIOJIHHTb DacyeT OTHOCHTEJIb-
HBIX NepenajgoB TeMIeparyphbl TellJIOOGMeHHHKOB H3 TelJIOBHIX TPYOOK.
Ucxoanoll siBaserca caeaywomias cucreMa 0ajaHCOBBIX YpaBHeHHI:

Ky Fu (t};,u—"tw) dx= —Gn.u Cs dtn.u"
Ky Fg (15 y—tw) dx=—Gy , ca dt, 3 (X.18)
Ky Fy (tn.u_tw) = Ky Fy (ta_x"‘t-w)-

[lepBrle aBa ypaBHeHHs olpelesoT 6anaHc B 0OMeH TelJOM COOTBeT-
CTBEHHO B 30He HCIAPeHHs ¥ KOHJeHCauMH, a TpeTbe — PABEHCTBO Tell-
JIOBHIX [TOTOKOB B 30HE KOHAeHCAUHH ¥ HCIADEHHS.

Pewenne naHHOH cHCTEMBI NMO3BOJIAET YCTAHOBHTD 3aBHCHMOCTD JJIsT
pacuera OTHOCHTEJIbHBEIX NepenafoB Temneparyp [6].

TennooGmeHHHKH ¢ HCNOJAb30BaHHEM TENNOBbIX TPyGok. CxeMbl
BO3AYXONPHIOTOBHTENbHBEIX LIEHTPOB C HCNOJNb30BAHHEM TEIJOBHIX TpY-
00K 1O KOMMOHOBOYHHIM pellleHHIM MaJo OTJHYaIoTCs OT CXeM
C peKynepaTHBHBIMH TemiooGMeHHHKaMH.  3amuTra Temjloo6MeH-
HOfl 1OBEpXHOCTH OT o0pa3oBaHHs HalelH B TaKHX YCTAHOBKAaX OCy-
mecTBJAeTcs nyTeM OafimacupoBaHuA W INpeABapHTEJLHOTO IMOAOrpe-
Ba HapyxHoro Bo3ayxa. lljsa narpeBa H yBJaxKHeHHs NPHTOYHOrO BO3-
AyXa MOXKeT HCIOJIb30BaThCsl cXeMa, NpeldycMaTrpHBawoliass opolleHHe
JacTH TelJoo6MeHHON noBepxXHocTH. B Takoit ycraHoBKe HeoGX0AHM
NpeJABapHUTEJbHBI NOAOrPEB NPHTOYHOIrO BO3AYXA, TAK KaK TelJI006-
MeHHHKH H3 TelJIOBHIX TPYyOOK He NO3BOJIAIOT HCIOJB30OBATH MOLOFpERB
IPOMEXYTOUHOrO TemJIOHOCHTEJAS B OTJH4He OT CXeM C peKyllepaTHB-
HBIMH TeIJIOOOMeHHHKAMH.

PerynupoBalpe Tenjomaccoo6MeHa YCTAHOBOK € TelJIOBHMH TPy6-
KaMH MOXKHO OCYUIeCTBHTb IyTeM H3MeHeHHs yria HakKJoHa TpyGoK
n1H 6afinacHpoBaHHeM HAapyKHOrO BO31yXa.

§ 71. PereHepaTuBHbie BO31yX0-BO3/YIIHbIE YTHAH3ATOPbI

KoHCTpyKumn pereHepaTHBHbIX Tenaoo6meHHHKOB. lllupoxoe mpu-
MeHEeHHe B YCTAaHOBKAaX YTHIM3alHH Telljla yAaaseMoro Bo3lyxa nprob-
pesu pereHepaTHBHEe BpAallaIIHecs H NepPeKJIoUaomHecs Tenjg006-
MeHHHKH, B KOTOPbIX nepejada Telja OCyHIECTBJSeTCs] Maccoll, Haxo-
Asedics nocae0BaTebHO B TOTOKAX OXJIaXKAAeMOro H HarpeBaeMoro
BO3JyXa.
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Puc. X.8. CxeMbl ycTpoicTBa BO3AYX0-BO3NYIIHBIX PereHepaTHBHBIX YTHAN3ATOPOB
a — Bpamiatoluiicss pereHepaTHUBHBI  TeNIQOOMEHHHUK, 6 — mepekJOUaOMUiics  pereHeparap;
1 — gacaixa, 2 — OpOAyBouHasm KaMepa, J — 3J€KTPONPHBOA; 4 — KOPIYC; § — llepPeKaiouaios
Iecs KJAallaHbl Ha BBITSKHOM H HPHTQUHOM BO3AYXOBOAE

PerenepaTuBHbIE BpallawIecs TeNJI006MeHHHKH OBIBAIOT HecopOH-
pytouHe u copbupyooumue. B copOHPYIOLIHX pereHepaTopax akKKyMy-
JUpyoOIiasi Macca npomuraHa copOeHTOM (XJIOPHCTBIM JHTHeM, 6po-
MHCTHM JIHTHEM H T. A.), KOTOPBIH obeclieunBaer NOrJIOMIEHHE BJAArH H3
yaaJseMoro Bo3lyXa H nepegauy ero B Ipoilecce AecOPOIMH IIPHTOU-
HOMY BO3JYXY.

Perenepatop (puc. X.8,@) cocTOHT H3 aKKyMYJHPYIOIEH MacCh —
HACaAKH, KOPIyCa, 3JEKTPOABHT AT ¢ PegYKTOPOM, NPHBOASALIUM BO
BpallleHHe HacalKy, poayBouHoii kaMepnl. [IpoayBounas kamepa npen-
Ha3HaueHa A/ OUHMCTKH NOBePXHOCTH pereHeparopa NpPH Iepexoje ee
13 NOTOKa yhajseMoro Bo3ayxa B npurounbid. Hacanka Moxer GHITH
o6pasoBaHa NJAaCTHHAMH Pa3HOH KOHQUIYpailMH, CeTKaMH, UIapHKaMH,
CTPYKKOH H T. J.

IIpuMensoT TakKe NepekJOualolliecss pereHepaTopHl. B stux pe-
reHepaTopax Hacagka HeNOABHXKHA H MOCJeNOBaTe/]bHO OMEIBaeTCsH
TellJILIM W XOJOAHEM Bo3ayxoMm (puc. X.8, 6).

Paspa6oTKaMHd  KOHCTPYKIIHH pereHepaTopoB 32HUMAIOTCS

LHWHWnpomananuii, Tam3HNUNUIT1, BHUHKonauuonep, MHUHUTIII;
B Hallled CTpaHe HaUMHAETCA HX CepHIiHOE POU3BOACTBO.

B Tabsa. X.4 npuBeseHBl OCHOBHBIE KOHCTPYKTHBHBIE XapaKTepHc-
THKH  pereHeparopoB, pa3paloTaHHBIX BHHUKouaumnoHepom,
Taw3HUUWITT » MHUUTIIL. Perenepatoph siBasitores Haunbosee 3d-
(eKTHBHBIMH H SKOHOMHUHBIMH YTH/AH3aTOPaMHU TellJla Ya1aJseMoro Bo3-
Ayxa. Has ux HacafkH MOTYT HCHNOJNB30BAThCS RellleBhle MarepHaJhl.
HenmocraTok pereHepaTopoB COCTOHT B BO3MOXKHOCTH NiepeHOCa 3alla-
xoB 1 BpeaHocrel, IlepeHoc BpeaHOCTell H MepeTOK yAajsieMOro BO3-
AyXa B IPHTOUHBIH NIpefOTBpalllaeTcs YCTPOHCTBOM MPOAYBOUHOH Ka-
MepBl, 8 TakKXe CO3AaHHeM MNOANODa B KaHaJje IIPUTOYHOTO BO3AyXa
0 OTHOIIEHHIO K BBITSXKHOMY. B COBpeMEeHHBIX KOHCTPYKIHAX pereHe-
pPaToOpOB NepeToK Bo3ayxa He mpesbimaer 0,4—49.

BapnaHnThl ycTaHOBKM DereHepaTHBHBIX TelJIOOGMEHHHKOB B BO3AY-
XONPHTOTOBHTENBHBIX 1IeHTPaX NIpHBeAeHH Ha puc. X.8.

Hpu orpuiiaTe/ibHbIX TeMIiepaTypax IPUTOUHOTO BO3YXa Ha MOBepPX-
HOCTH pereHepaTopa MOXKET 3aMep3aTb KOHJeHcaT, 06Gpas3yOLIHICH
IIpH IPOXOXKAEHHH HACaAKOH NIOTOKA YA aJsieMOro Bo3ayXa.
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B cucreMax BeHTHJSUMH, JONYCKAIOMHUX KPaTKOBpeMeHHOe NpeKpa-
IeHAe M0Ja4H BeHTHJIANHOHHOrO BO3AYyXa, MOXHO HONYCTHTH 00paso-
BaHHe MHes Ha NMOBePXHOCTH C MOCJeAYIOWHM ero orTansaHueM. C
STOH 1eNbI0 A0CTATOYHO NpeKpalllaTb NOAAady XOJOAHOTO BO3AyXa IpH-
MepHO Ha 5 MHH 4epe3 Kaxjble 3—5 u paboThl GHCTEMBI.

B Tex caydasix, Korga cHcTeMbl BeHTHJALHMH He JOINYCKapOT KpaT-
KOBDEeMeHHOI'0 OTKJIOUeHHs], cjefyeT NpelyCMaTPHBATb Mepbl, MpeJo-
TBpauiauue o6pasosanue uHesd. s nperoTBpalieHHss uHeeoOpaso-
BaHUS B NePHOJAHl NOXOJOAAHHH cjelyeT NpedyCMaTpHBaTb MPONMYCK
yacTH Hapy>KHOMO BO3AyXa depe3 oOBOAHOH KaHaJ, MHHYs pereHepa-
TOp, WJIH YMeHbllleHHe 4acTOThl BpaieHHsi pereHepatopa. Jlis uaMe-
HeHHMsl CKODOCTH BpalleHHs pereHepaTopa MNPUMEHSIIOT ClelHaJbHbE
THPHCTOpHBEIE peryastopbl. Mporaa anas npenoTBpaineHHs nHeeobGpa-
30BaHUS NPUMEHSIOT YCTAHOBKH C IpejBapHTEJbHBIM IOROrPEBOM
IPHUTOYHOIO BO3AyXa.

[penoTBpaTHTs HHeeoGpa3oBaHHE MOKHO TaKKe IIyTeM Mepexoaa
B IIePHOJbI [10XOJOJAaHHH OT MPOTHBOTOUHOM K IPAMOTOYHOH cxeMme ABH-
JKeHHs] BO3AYLIHBIX IIOTOKOB B pereHepatope (puc. X.9,a). B raknx
pereneparopax cJaefyeT NpegyCMaTPHBATh clElLHAJbHYI0 KOHCTPYKUHIO
NpoAyBOYHOH KaMephl ¢ MepekJiouamoinuMcs kiaanadom (puc. X.9,6, 8).

HaunGosee mupoko HCNOMB3YyIOT B pereHeparopax MJACTHHYATHE,
ceTyaThle M LIAPHKOBBle HacaiAkH. IIpuMeHsIOT Takxke HEKOTOpble He-
peryasipHele CTPYKTYPHI: CTPYKKY, HUTKH M JApyTHe noJoOHBIE OTXOMIbI
IPOMBIINIEHHOH TeXHOMOTHH,

Hacanka pereHepaTopa Bpamiaercsi ¢ HeGoaplof dacrorofi (<<10
MHH"!), KOTOpas NpaKTHUECKH He CKa3pBaeTcsl Ha MHTEHCHBHOCTH Tell-
Joo6MeHa, IO3TOMY AJIsl pacyeTa pereHepaTopoB MOTYT HCIIOJIb30BATHCS
JAaHHbie [0 KO3 dHUuHeHTaM TemIooOMeHa, NOJy4YeHHHEe B CTalMOHap-
HBIX yCJIOBHsSIX. PereHepaTopel ¢ HeperyJsipHOH HacaAkod o6saajzaioT
NOBBIIIEHHHM a3pOJAHHAMHYECKHM CONpPOTHBJICHHEM IO CPaBHEHHIO C
pereHepaTopaMH ¢ TJIacCTHHuUAaTOH Hacaako#. [lepeTok Bo3myxa B HHX
Gonbure. OcoGeHHOCTBIO copOHpylOllero pereHepatopa fBJAseTC Ka-
NUJISIPHO-TIOPHCTAsl CTPYKTypa MaTepuaja Hacaiku (acOecTokapToH,
TeXHHYeCKHH KapTOH M T. M., NPONHUTAHHLIE PaCTBOPOM  XJOPHCTOrO
Jautus). PacTBop XJ0pHCTOro JIMTHA yCHJAMBAaeT cOpOLHMOHHBIE CBOMHCT-
Ba KapTona. M3BecTHb TakKe clocoObI HallblJIeHHST HAa MeTasIH4ecKyIo
MOBEPXHOCTb HAacafKH CoOpOHpYIOIEro BelledTBa.

Ecan copbupyiomas Hacagka HaxofuTcs B NOTOKe BO3JAyXa AOC-
TATOYHO AJHTelbHOEe BpeMs, TO MeXJAy BO3JAyXOM H MaTepHajoM Ha-
CaJlkil yCTaHABJIHBAETCS PAaBHOBECHOE cOCTOSIHHE, XapaKTepH3ylomieecs
HEKOTOPHIM DaBHOBECHHIM JJIS JAAHHBIX YCJIOBHH BJIATOCOAEpIKAHHEM
Matepuana Hacaaku. BeauunHa paBHOBecHO! BJIAXKHOCTH 3aBHCHT OT
NOTeHLHaNa BJIAKHOCTH HJIM NMaplHa/bHOrO AaBJEHHS BOISHHIX NMapoB
M TeMIepaTypbl oMbiBawimeH cpexbl. KpuBble, mokasbiBalomie cBf3b
MeXAy BJIAroCoAepiKaHHeM MaTepHaja H OTHOCHTEJbHOH BJAXKHOCTBHIO
BO3yXa H TeMIepaTypoH, HOCAT Ha3BaHHe H30TepM copOUHH-mecopl-
LHH.

lTponntka Kaprona 20%-HBIM PacTBOPOM XJOPHCTONO JIHTHS yBe-
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Puc. X.9. CXeMH BO3JYIIHLIX HOTOKOB B CHCTeMaX C BpallalOUHMHCH pereHepaTopamu

a — MPOTHBOTQYHO-NPAMATOYHasA, 6, 6 — ¢ NPOAYBOYHOH KaMepoH, [ — BeHTuasTIOp, 2 — pere-

HepaTUBHbIH TeN1006MeHHMK; 3 — 0OGBOEHOH KaHajd; 4 — AONQJHHTEJbHbIH BO3AYAQHarpeBaTesb;
5 — nepekJiouanoutniica KJallaH, 6 — 3acJOHKa

a) s)

t . u

t 1 AQUO/" fy

o’ u, - 1
t, 5 0 0
UZ o -3
2 I3
a, d d @ &y K

Puc. X.10. Iiponecc H3MEHEHHs TeNJOBIAKHOCTHOIO COCTOSIHHS HACAAKH pPereHepaTopa
a — usobpaxeHue Ha [ — d-pnarpaMMe; 6 — H300pa’keHHe Ha AHAarpaMMe HM3Q0TepMbl COPGIHA

JIHUHBAeT PaBHOBECHOE BJIArOCOAEPXKaHHe TeXHHUeCKOro KaproHa B
2,5 pa3a 10 CPaBHEHHIO C HENPONHTAHHBIM KapTOHOM,

Pacuer tenno- m maccomepeHoca B pereHepaTHBHbIX TenjooGmeH-
Hukax. [IpH MeaseHHOM BpalieHHH pPoTOpa cOpPGHpYMOLIEro pereHepa-
TOpa TpOleCC H3MEHEeHHA COCTOAHHA HacaiKH H3o6pasurca Ha [ —d-
Anarpamme (puc. X.10,a) H Ha gHAarpaMMme H30TepMbl copOuuH (pHC.
X.10,6) nuumamu /—2, 2—1. Touka I COOTBETCTByeT MpeaeabHOMY
COCTOSIHHIO MaTepHaJa B MOTOKe YAaJAeMOro Bo3JyXa IocJe ACCTHKe-
HHA HM PaBHOBECHOI'O COCTOSIHHS C BO3AYXOM, HMEIOLIHM TeMIepaTypy
t, ® BaarocoJiepxkaHse d,, a Touka 2 —TO XKe, B IOTOKE NPHTOUHOIO
BO3AyXa C napamerpaMs fy, d. JIaHHA [—2 H3oGpaxkaeT mnpoliecc
H3MEHEHHsI COCTOAHHA 3J1eMeHTa B NOTOKe yaaJaseMoro BO3ayxa, a JH-
HuA 2—1 — B TIOTOKe NPHTOYHOro Bo3ayxa, [IpHuem uMeeTcs B BHAY,
4TO MPOAOJIKHTENBLHOCTh NpeGbhiBaHHA HACAAKH B NOTOKAX BO3Ayxa
AoCTaTo4YHa AJ NPHOOPETEeHHsT paBHOBECHOrO COCTOSHHSL.
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Ecau yBeJMYHTh 4acTOTy BpallleHHsl 3JeMeHTa HacaikH, TO Tpo-
JOJKHTEJbHOCTL ee NpelblBaHHA B IOTOKax yAanseMoro H IPHTOY-
HOTO BO3JyXa CTAHOBHTCH HENOCTATOYHOH AJsi AOCTHXKEHHs TNpelenb-
HEIX COCTOfHHHA. [I3MeHeHHe COCTOSHHSI HACAAKH B 5TOM Ciaydae H306-
pasutcs aunusamu 1'—2" u 2’—1". )

Ilo Mepe yBenuyeHHs 4aCTOTH Bpamlenus Touku / u 2 na puc. X.10
CONMKAIOTCA H NPH HEKOTOPOH YacTOTe OHM MPAKTHYECKH COBHAMAIOT.
DToT pexuM paBOTH pereHepaTopa XapakTepH3yeTcss HEKOTOPOH IpakK-
THYECKH NOCTOSIHHOH TeMIepaTypol ¥ BJAaXKHOCTBIO HAacaiku (Touka 3).

Mexanu3M mepedoca TEMJAOTH W MacChl MeXAy BO3LyXOM H IO-
BEPXHOCTBIO B IOrPAHHYHOM CJIOe AJS YCJOBHH COPOLHH MOMKHO NpH-
HATh AHAJOTHYHBIM NEPEHOCY B yCJOBHAX KOHIeHcanuH. Kak B ToM,
TaK H B JPYrom ciaydae AJSl ompefeneHust ko3(huilMeHTOB nepeHoca
MacCh MOXKHO BOCIOJNB30BATBCS COOTHOIIeHHeM JIbloHca.

Paznnyaior pereHepaTOphl C «TOJCTHIMH® M «TOHKMMH» NJaCcTHHA-
vu. Ilogo6Horo poma HasBaHWs HOCAT yCAOBHBIA Xapakrtep. Ilox
«TOJICTHIMH» NMOHHUMAIOT IJIACTHHEI, B KOTOpPBIX CYLIeCTBEHHHl TpajHeH-
TH TeMIEepaTypbl HJIH BJAXKHOCTH NO TOJIIUHE IJACTHH; B «TOHKHX»
NNaCTHHAX STHMH TPajHeHTaMH MOXHO mnpenebpeup. Mcnonpsyemee B
cucteMax BenTuasiuuu u KB Bpamalomuecs pereHepaTopll, Kak Ipa-
BUJIO, HUMEIOT «TOHKHe» TNJIaCTHHEL,

Jlns pereHepaTOpoOB ¢ «TOHKMMH®» NaacTHHAMH IPOCTPAaHCTBEHHEBIM
pacnpegeneHueM TeMmepaTyp IO TOJIUHHE NJAACTHHH MOKHO NpeHe6-
peup. JIn BO31yX0-BO3AYIIHBIX PEreHepaToOpoOB  HeCyLIECTBEHHHIM
ABNAIOTCH TAKXKe TemJOoeMKOCTh H MaccoeMKOCTb Bo3fyxa., C yueToM
yKa3aHHBIX YNPOIIEHHH Mporecc TellJo- ¥ MaccolepeHoca B copOHpyIo-
LIUX pereHeparopax ONHCHIBAeTCHA CJeLyOUleili CHCTeMOH ypaBHeHHH,
KoTopasl NpPH HCIOJb30BaHHH Oe3pa3MepHBLIX 1apaMeTpPOB H 06001IeH-
HpIX xapakrepucTuk (cM. § 30) umeer Bux:

aelnn/aFonn =elnn—el; }

80,/0Fo; =0, ., W, —80,. (X.19)

I nn

Ilepsoe ypaBHeHHe ompefensier TemaomMaccoOOMeH M GajaHc 1o
TIOJHOMY TeIlJly IJaCTHHBI HacajKH pereHeparopa. 3AeCb Qrgy — OT-
HOCHTe/IbHAs M3OBITOYHAS] HTANBNUS BCeHl MAACTHHH HJIH €e YacTH [0
ceueHus x/l, paBHas

elnn: (Inﬂ—lnn.ﬂ)/(ln.r[eo_lnn )

Fony — kpuTepuit ®ypbe Aasi MAaCTHHB, paBHBIA NO aHANOrHH ¢ (op-
myao#t  (IT1.119)

Foua = Ky Fna T/ (Mg, Crm.c6) >

[‘,Ele”Ki——KOS(I)(I)HuHeHT NOJIHOrO TemJoof6MeHa MexKAy BO3AYXOM H IJIACTHHOH, MMelo-
me# naowane Fna, Maccy Mas (370 MoxeT GHITH 4acTb NOBEPXHOCTH MPOTSKeH-
HOCTbIO X/l HJIK BCH NMOBEPXHOCTH NPOTSKEHHOCTBIO [) H TEIJOEMKOCTh ¢ YHETOM TellIo-
Tl COPOUHH €na co; To==1/n — NPOAONKHTENBHOCTL OAHOTO 06OPOTa pereHeparopa.

Bropoe ypaBnenne onpegensier 6ananc no noJHOMy TEIly H TemJo-
H Maccoo0MeH NOTOKa BO3JyXa, NPOXOAALIEr0 Uepe3 pere€eparop.
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31ech 8; — OTHOCHTeNbHAS SHTAJbIHS BO3AYyXa B CeueHHH X/l unu ua
BBIXOJle M3 pereHepaTopa, paBHas:
8, = (6, — elm)/(elﬂ_elm);

Fo’; — Mopudunuposannsii kpureput @ypoe (I1I1.76), paBumii B
JNaHHOM CcJayuyae

FO; = K; Fnn/(Gg Cqac);

WI—OTHOCI/ITeJIbHaH TellJIOEMKOCTh BO3ayXa II0 I[OJHOMY Temay,
paBHasg B JaHHOM caydae

W, = Gs tuac/ (Mna Con.celT0)e

[Tpy HeoGxOmMMOCTH pacueTa H3MeHeHHs TeMIlepaTypn BO3nyxa !
H INACTHHBH fyg HAHM HX BJATOCOLEpKAHHHA JOJKHH OHTbL JONOJHHTENb-
HO COCTaBJieHH ypaBHeHHs, nonobnse (X.19), Aas Kaxporo H3 3THX
napaMeTpoB.

CucreMa au(QepeHIHaJbHBX YypaBHeHHH HeCOPOHPYIOIUMX pere-
HEepPATOPOB C KOHAeHCallMell mapa Ha NOBEPXHOCTH OTJHMYaeTCH OT CHC-
teMsl (X.19) TeM, 4TO B HHX TeIVIOEMKOCTb MNACTHHH Cpy MPHHH-
MaeTca Oe3 yyeTa TeIJIOTH COpGIHH.

[Tpu paGore pereHepaTopa B «CyXOM» pexHMe CcHcTeMa Aubppe-
pPeHIHaNbHBIX ypaBHEHHH INpHHHMAaeT INPOCTeHIIHH BHA:

80, ,,,/0 Fogy = 0, . —6;
a0;/d Fo, =0, W — 6.

B nepBom ypaBHeHHH OTHOCHTelbHas H30LITOYHAsi TeMIeparypa
IIaCTHHH

(X.20)

f i

8, mn= Urn— s )/ nnw — tua.n)
H KkpuTepuit Dypbe aJs ABHOIO TemsooOMeHa
Fong = & Fug %o/ (Mnpa €na) -

Bo BropoM ypaBHeHHH OTHOCHTeJbHasi H3GLITOUHAS TeMIepaTypa
BO31yXa

B = (t =t} (tu—1t,)
H MOAM(HUUHPOBAHHH KpuTepHH Pyppe AJAA HABHOrO TemrooGMeHa

Fo; = 4 Fyp/Gy Cp.

OTH KOMIUIEKCH TaK Xe, KaK H CaMH ypaBHEHHA [0 CTPYKType
COBNajaloT ¢ aHAJOTHYHHMH [/ PeKylepPaTHBHEIX Tell00OMeHHHKOB
€ IPOMeXYTOYHHIM Tern/IoHOCHTeneM. [logo6HOe coBmajeHHe He SABJfA-
eTCs CAYyYalHBIM, a OTpaxaeT (PU3HUECKOe CXOACTBO IPOLECCOB, MpPO-
TEeKAIUX B pereHepaTopax, peKyllepaTopax H B TeNJOOOMeHHHKAX C
NPOMEXYTOUHEIM TeILIOHOCHTENEM,

Ocob6eHHOCTBIO PaBoTH pereHepaTHBHOIO TeIIOOOMeHHHKA sIBJseT-
Csl HaNHUKME [ABYyX XapaKTepPHBIX PEXHMOB B 3aBHCHMOCTH OT BEJHUYMHBI
OTHOCHTeJIPHBEIX IlepenaloB H OT YacTOTHl BpalleHHs HacaikH. Ilpu
HacToTe BPAICHUS OKOJIO 7 MHUH ! OTHOCHTe/bHBle Nlepenaibl TeMIle-
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pAaTypHl, SHTAJBIHH, BJIATOCOJAEPKAHHA COXPAHSAIOTCA NPAKTHUECKH
NOCTOAHHLIMH. [lpn 3HaueHHsX n<C7 MHH ! NpPOHCXOAHT CHMKeHHe
OTHOCHTeNbHHIX mepenagoB (oM. pHuc. X.10).

[Ipu n>7 MHH! pacyeT OTHOCHTeNbHOTO MNepenaga TeMIepaTyphl

BO3Jyxa NpH paboTe pereHepaTopa B peXHUMe «CyXOro» TelJooOMeHa
fIpOM3BOAAT 1O (OpMysnaM, aHAJOTHYHBIM, HalpuMep, ¢opmyae

(111.104):
8;={1—expl—Fo, (1—W)}/{1—Wexp[—Fo, (1 —W)]} (X.21)

uny 1pp W=l
8 = Foy/(1 - Foy). (X.22)

ITo ananoruyubiM popmyaam (cM. § 32) BEHUHCASIOT OTHOCHTEJbHbIE
mepenagnl TeMMepaTyp, SHTAJbIHA H BJArocomep:kaHufl [Js perese-
PATHBHOrO TenJ000MeHHHKA, paboOTAIOmero B peiKHMe KOHJIEHCalHH
Tapa Ha BceHl NOBepXHOCTH TeNNOOOMEHHHKA, a TaKxke HJsA copOHpy-
IOLIEro pereHepaTopa.

'iruennyeckne ocoGeHHOCTH PaboThl PeretiepaTHBHBIX TenJooOMeH-
HHUKOB. [IpH HCNONBL30OBAHHH PereHepaTOpPOB BO3HHKAET ONMACHOCTbL OakK-
TepHaJIbHOrO 3arps3HeHHss MPHTOYHOrO BO3nyxa. IlocienHee CBsi3aHO C
BO3MOJKHHM II€PETOKOM BO3[yXa B MeCTax YNJOTHEHHs] HacCajikH, IO-
NajgaHueM YacTH yoajsieMOro BO31yXad, OCTABLIErocs B KaHaJax Hacai-
KH, B NIPUTOYHHIH ¥ C KOHTAKTOM MOBEepPXHOCTH HAacalKH NONepeMeHHO
C ynansieMBIM H [PHTOYHBIM BO3AYyXOM. N5 ycTpaHeHHS mepeToKa B
YNJIOTHEHHSIX BO3LYXONpPHIOTOBHTE/bHBIE LEHTPH MPOEKTHPYIOT TAKHM
06pasoM, YyToOH KaHaJ ynajseMOro BO3LyXa HAXOAMJCH NOJA paspe-
xeHdeM. B 3ToM caydyae BO3MOKEH NePeTOK TOJBKO NMPHTOYHOIO BO3-
Ayxa. Bosnyx, ocraBuiniics B KaHaJax HaCalKH, yoanseTcs ¢ NOMOLIbIO
nponysouHoit Kamepnl (cM. puc. X.8 u X.9).

HccaenoBaHusi mokasajH, YTO B HacalKe, MOBEPXHOCTb KOTOpPOH
TIPOMHTAHA PAacTBOPOM XJOPHCTOrO JHTHS, OAKTepHH THGHYT BCAEACT-
BHe GaKTepHLHIHOrO 1efCTBHS XHMHYECKOTO COe1HHEeHHUS.

3apybexHble HcclenoBaHHs [4D5] pekoMeHIyIOT mpHMeHeHHe pe-
reHepaTopoOB AJS IIHPOKOH HOMEHKJATYypHl OOlleCTBEHHBIX 31aHHH.

§ 72. Tennosbie Hacochl

Oo6wue nonoxeuusa. TennoBo#t Hacoc TaK XKe, KAK ¥ XOJOIHAbHAS
maumuHa (cM. ra. VII), sBaserca mpeo6pasoBaresiem TennoBoi 3Hep-
THH, HO B OTJIHYHe OT MOCHe[dHell B HeM o6eCNeyyBaeTCs NMOBLIIIEHHE ee
noTeHuuana (TeMnepatyphl).

Tennosbie HAacOCH TaK e, KAK H XOJOAHJIbHHE MAIIWHH, OAPa3-
JeNsIoTCs Ha KOMIPeCCHOHHBIE, COPOIHOHHLIE H TEPMO3JNEKTpHUECKHe.

B naHHOM naparpade paccMOTpeHbl NapOKOMIpPECCHOHHBIE TeIJIOo-
Bble HACOCH; a0COPOLUHOHHEIE PACCMOTPeHH B § 73 B CBSI3H C HCIIOJB3O-
BaHHeM [JIfl HAX B KayeCTBe HCTOYHHKA SHEPIHH COJNHEYHOH pajHallHH.
Hexotopbie AaHHbIe O TePMO3JEKTPHYECKUX yCTpOficTBax naHH B § 57,

KoMmnpeccnonHble Tensiosble Hacockl. B TemJoBom Hacoce Komipec-
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PHc, X.11. CnocoGHl HCNOJAbL30BAHHS TEMJOBOTO
Hacoca Jnas YTHAH3anHH Temja Pa3aHIHBIX Z?.'II
HCTOYHHKOB

a — oTpa6oTaHHOH BOIBI ropsiiero BOZOCHaG- ¢

MeHus, 6 — BBITTIKHOLO BO3LYyXa, 6 — FPYH- a /

Ta, &— NoZ3eMHHIX H MOPCKHX BOZ, O — 5

cosHeyHoft pafHallHH, e — HapyAKHOro BO3- /

nyxa, ] — HCNapHTeJdb; 2 — T€PMODPETYJHDPY-

OILHH BeHTHJAb, 3 — KOHLEHCATOp, 4 — KOM- / /

npeccop, 5 — HCTOYHHK HH3KONOTEHLHAJIbHO- 4

ro Tenja, 6 — BOLOOYHCTKA, 7 — COMHEYHBIH /

KOJIIEKTOD, 8 — aKKyMyasTop Tenna;, 9 — /
Hacoe 3 1

PHc. X.12. OHepreTHuecKasi XapaKTepHCTHRA L~
TeNJOHACOCHHIX YCTAHOBOK ~ 7

1 — komnpeccop, paBoTalwIUHB OT NPHPOA- 1

HOro rasa, 2 — KoMmInpeccop, paGoTawouuit ~15 =10 -5
OT 3JeKTPOLBHraTENs

<

5 o

COp 3acacblBaeT W3 HCNApHTeNs Mapel paboyero BemiecTBa, CKUMaeT
HX M nonaeT B KOHZeHCATOpP. Temno, nojyyaeMoe B pe3y/bTaTe KOHIeH-
canuu paboyell cpelbl, LOMKHO GHITL OTBELEHO OT KOHAeHcaTtopa. IDTO
TEMJO C AOCTATOYHO BBICOKOH TeMmepaTypoH fBJAeTCS MOJe3HOH 3Hep-
ruefi, KOTOpYIO BhipafaTHBaeT TensoBO# Hacoc. M3 KoHzpencartopa
pabGouee BemleCTBO B KHIKOM COCTOSHHH Yepe3 peryJHpylouiHii BeH-
THJbL TOCTYNAeT B HCHApPHTeNab. Temnno, HeOOXOAMMOe M HCMapeHHs
paboyelt cpenbl, MOXKeT OBITL HH3KOMOTEHIIHANBHBIM.

B kadeCcTBe HCTOYHHKA HH3KONOTEHIIMAJBHOH TeMJIOBOH 3HEPruu
MO2KeT HCIOJNb30BATHCSA TEIJNO BRITAKHOIO BO31yxa, oTpaBOTaHHOH BO-
LBl TOpsAYero BOAOCHAOKEHHS, TPYHTA, NOJA3eMHBIX H MOPCKHX BOJ, Ha-
Py2KHOI'O BO3/yXa, CoNlHeyHol pagnauuy (puc. X.11).

[lpuBogaMH KOMNpPeCCOPOB B TENJIOBHIX HACOCAX MOIYT CHYKHTh
3JIeKTPOABHIaTeJIH H IBHTATEJNH BHYTPeHHero cropaHus. [{as tenaoBnix
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HaCOCOB GOJBIUION TENJOBOH MOLIHOCTH HCNOJDL3YIOT AH3eNbHBEIE H ra30-
ryp6unnble ABHratenH. HauGosee mIHpOKOe pacrpocTpaHeHHe B Kaue-
CTBe NPHBOJOB NOJAYYHJIH 3JaeKTpoaBHratens. OpHAaKO B NOCHeqHHe
roisl BHHMaHHe CIeEIHaJHCTOB I[pPUBJEKAIOT IBHraTenH, paboTatouine
Ha OpHPOAHOM rase. [IpuMeHeHHe TENIOBHIX HACOCOB C KOMIpeccopa-
MH, pabOTAIOUNMMH OT 2JIeKTPOABHraTensi, OOBYHO CBA3aHO C MOJyue-
HHeM TelJIoOHOCHTess ¢ TeMmuepaTtypoit 50-—60°C. hosee BBICOKYIO TeM-
nepatypy (10 90-—95°C) mosyualoT ¢ moMoWIbIO KoMIrpeccopa, paboTa-
Jomero OT Tra30BOro JBHraTeNs, YTHIH3UPYHS TEMJ0 YXOMASIHX
BuxJonubx rasos (10%), Temno oxnaxiaalouleii JABHraTe]b BOIH
(33%) u Temso cMmasouHoro macaa. [1pm 3T0M KO3()(DHIMEHT HCIIOJD-
30BaHUA TONJHBA MOXKHO noBecTH 10 80Y% (mons sHepruu Tom/uBa,
nepenaBaeMasi B JIBHraTese NPHBOAY KoMmpeccopa, cocTaBiser 30%,
y THJIH3HPOBAHHOE B CHCTeMe TeNJoBOro Hacoca Temslo, BbleJAlolieecs
npu paGorte pasuratens, —50%), a kosbdunnenr npeobpasoBaHus
sHepruu BospacraeT ¢ 1—4 po 3,6—6,5 (puc. X.12). [as npusona
KOMIpeccopa HCHOJb3yeTcsi MPHPOAHBIA ra3, KOTOPHIH CKHraercs B
rasoBoM ABuratese, MOIIHOCTL ABHrATENS DeryjJupyercd OyTeM HaMe-
HeHHsl pacxoja rasa.

B koHpeHcaTope BOZa HarpeBaeTCs 10 TeMIepaTypsl, KOTOpas Mo-
2KeT HCIOJb30BATLCS 1JI 1esiefi ropsuero BOAOCHAGKEHHST HJIH HATIOJb-
HOTO OTOIJICHHS NIOMelLUeHHf, NoforpeBa BOAB B GaccefHAX H T. I

B pesyabTaTe NPOXOxKAEHHS uepe3 BOLOOXNAXKAAOILYID PyGamKy
6,10Ka rasoBoro ABHraTess Boxa Harpemaercs no 80—85°C. Ilpu atom
BLIXJIONIHBIE ras3bl OxJaxjaaloTes oT TeMnepatype 650°C mo 105°C.
3aTteM BOAa MOXKeT HANPaBJATHCA B KOTeJ-YTHJH3ATOp, TLE AOrpeBa-
€TCHl TeNJOM NpPOLYKTOB CrOPAHHS.

K HegocTaTKaMm NOPUIHEBBIX A30BBIX ABHCATeJefl OTHOCHTCH BBICO-
KHH ypoBeHp IyMa, KOTOPHIA MoxeT pocTtHrate 96 nb, nostomy Ha
CTaZAMH MPOEKTHPOBAHHS TAKHX YCTAHOBOK CJelyeT yAeJsiTh BHHMaHHe
MEpONPHUATHAM MO UIYMOTLNYLIEHHIO U 3BYKOH3OSIIHH,

Jns KOMnyeKTallHH YCTAaHOBOK 4acTO HCHOJb3YIOT BHIIyCKaeMoe
\IPOMEIIJIEHHOCTBIO X0JI0NUJIbHOEe 000p Y I0BaHHUE.

Bribop Bupa pabouero peuiectBa HMeeT OOJbIIOe 3HAYEHHE MpH
paspaboTKe TelnJOBLIX HACOCOB (TaK e, KaK W XOJOAHJbHBIX MalIlHH,
cM. ra. VIII), tak KaK 3T0 B 3HaUMTE/bHOH CTENeHH BJHAET HA KO3(-
¢unnenT npeo6pasoBanus. MaeanbHoe paboyee BelecTBO JOJIKHO Xa-
PaKTepu3OBaTbCA XHMHYECKOH CTAaOMJBLHOCTHIO (OTCYTCTBHEM pasJio-
JKeHHsT H NOJHMMEPH3AalMH NpH paboyux TeMnepatypax), XHMH4YecKOR
HHEepPTHOCTBIO MO OTHOWIEHHIO K KOHCTPYKI(HOHHBIM MaTepHaJaM H cMa-
30YHBIM MacsaM, HeBOCIIaMeHseMOCTbIO, HETOKCHYHOCTBIO, HH3KOM
CTOHMOCTbIO, HEBEICOKHM NaBJIEHHEM KOHJeHCauuu (He Gosee 1,2 MIIa)
H HU3KHM [aBJieHHeM KHIeHHS, OJH3KHM K aTMOC(eDHOMY, BLICOKOH
(oTHOCHTEJIbHO TeMIepaTyphl KOHAEHCAIHH) KPHTHYECKOH TeMIleparty-
poHl H HH3KO#l TeMIepaTypoi 3aMep3aHHA (HHKe TeMIepaTypul KHile-
HHf), a TaKxke BBICOKOH 3()()eKTHBHOCTBIO XOJOAMJIBHOrO 1HKJa. Ilo-
cjellHee TpeGOBaHHeE SIBJSETCA KOMIJIEKCHEIM,

IlockoabKy He CyIIeCTByeT XJajareHTa, KOTOPHI OTBeuas Gl BCeM
TpeGOBAHHIAM NpPH HCIONBb3OBAHHH €rO BO BCEM JHAaNa30He TeMIepaTyp
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KHIeHUs H KOHJAeHCAallMH, IPUMEHSIOT XJajaredTsl, yAOBJeTBOpPSIOLIE
JUINp HanOoJee BaxKHBIM TPeOOBAHHUSM.

Haun6oabliiee pacnpocTpaHeHHe W3 XJAJareHTOB MDONYUYHI XJNaA0H
R-12.

PaccMOTpHM HEKOTOpble JIONOJHHTe/bHble (K YKa3aHHBIM B I,
VIII) cBoiicTBa x71a/10HOB 1IPUMEHHTENBHO K HX HCIOJNb30BAHHIO B Tell-
JIOBBIX HAaCcOCaX.

XnanoH R-12 NpUMeHSIOT B OJHOCTYIEHYATHIX CpejHeTeMIlepaTyp-
HEIX TeNJOBLIX Hacocax B Auanas3one Temmepatryp Kunenus —10..,
...—25°C. XnanoH R-12 nossoafieT moJyyarth TeMmmepaTypy B KOHAeH-
catope He Gosnee 55—60°C. ITepcneKTHBHEIM OKa3biBaeTcsl PHMeHEeHHUe
B TemJOBBLIX Hacocax XxJajoHa R-142, ¢ moMollplo KOTOpoOro obecreyH-
BaeTcs HarpeB TemsoHocuTeas po 90—100°C. HejgocraTkom xnaj0H3
R-142 aBasietcs ero ropiodecTb. IIpu olieHKe Pa®oyux BelleCTB HeoO-
X0AHMO 00palllaTh BHHMaHHe Ha HX OOBEMHYIO TeIJIONpPOH3BOAHTENb-
HOCTb, CTelleHb CXKATHA H MaKCHMaJbHOe HaBJleHHe B KOMIpeccope.
B ta6n. X.5 npuBemeHbl 3TH XapaKTePUCTHKH AJS HEKOTOPHIX BHAOB
XJ1a/I0HOB JONONHHATeNbHO K Tada. VIII. 1.

Haubosee BLICOKOH OOBEMHOH NPOH3BOAHMTENBHOCTHIO 06JajgaeT
xnajoH R-12. 1o o3HavaeT, 4TO ANA NPOU3BOACTBA OLHOIO H TOrO XKe
KOJUyecTBa Tensa ero NoTpedyercs ModTd B 2 pa3a MeHble, YeM, Ha-
apumep, xnanoHa R-318. ['naBHBIf HexocTaTOK xJaj/0Ha R-12 — BHICO-
Koe naBJieHHe Ha CTOpOHe KOHAEHCAIllHH, BCJAeACTBHE Yer0o MaKCHMaJb-
Hafl TeMIeparypa TeMJOHOCHTENS, KOTOpas AOCTHraeTcsi B TemJOBHIX
Hacocax ¢ R-12, cocraBnser 50°C. Ilpu TeMnepaType KOHIeHCallHH
G6onee 50°C maxkcuMmaJjpHble NaBJEHHS 3HAUHTEJbHO BO3PACTalOT, MMO-
5TOMY HeoOXO/HMO NPHMEeHATH MEeTaJJoeMKOe H 10porocrosiiee obopy-
JoBanHe. J11s nonydyeHHst Gojlee BBICOKHX TeMmepaTyp KOHJEHCAI[HH
NPUMEHAIOT NoCJeloBaTelbHOe CxKaTHe pabodero BellleCTBA B ABYX
rpynnax KOMIIPeccopoB.

Jasi neneHanpaBneHHOTO H3MeHeHHsI CBOHCTB palouyHx BellecTB
HCIIONB3YIOT CMecH XJaaoHoB: R-12 u R-11, R-12 u R-113, R-12
u R-114. Hcnonb3oBaHHe 3THX CMeceHd B TeNJOBBIX HAacoCax O3B0
JsieT TOBLICHTb TeMIePaTypy B KOHJEeHCATOPe N0 CpaBHEHHIO C HC-
noNb30BaHHEM YHCTHIX XJ1afoHOB, OnHaKoO IpH 5TOM  OJHOBPEMEHHO
CHH}KaeTCs TelJIOBas MOIIHOCTH TelJOBEIX HACOCOB.

CucreMBl C TelJIOBHIMH HacOCAMH MOXKHO Pa3GuTb Ha ABe IPYMIBL.
K nepBo#i rpyime OTHOCATCA CHCTeMBI C TpeMsl KOHTYpaMu LHpKyJs-

Ta6nuna X.5. XapakTepucTHka XAamoHOB

Temueparypa, *C TeoperHyeckHt| O6bevHas Crellenp cXKa Makcu-

Xnanon KOHAEHCa- nK?c)%d’:auol;eP{T Rty THR D/py | apneme
HCnapeHHst nHH P E,.m 2 H:g.ﬁ’i”ﬁﬂ;ma }mlBO-" I}I{: ’

R-11 0 +-50 5,53 442 5,88 2,40
R-12 0 +50 5,16 2286 3.96 12,40
R-21 0 --50 4,64 635 5,68 4,10
R-114 0 +50 4,61 783 5,06 4,55
R-318 0 150 4,53 1161 5,12 6,80
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OUH: KOHTYp LHPKyJAlHH pabodero BelleCcTBa TeIJIOBOro Hacoca
(KoHZeHCaTOp, HCIApHTeNb, KOMIPECCOp); KOHTYP LHPKYJSALHH 110
Tpe6GuTenss Tenna (BO3LyXoHarpeBaTeJlb HJH OTONHTENbHble MpH-
GOopHl M KOHIEHCATOP); KOHTYP LHDKYJSLHH HCTOYHHKA Temja [BO3-
LYXOOXJajuTeNb WJH TNOA3eMHble (peduHble) BOAB H HCHApHTeNb].
Ko Bropo#i rpymne OTHOCATCA CHCTEMBI C OAHHM KOHTYPOM LHDKYJA-
UHH. B 3THX CHCTeMax HCHOJb3YIOTCS BO3AYyIIHBle HCHapHTeNb H
KOoHAeHCaTop. B naHHOM cCiaydae eIHHCTBEHHBLIH KOHTYP HUMPKYJALHH
o06pasyer LHPKYyJHpylOllee B KOHJeHCAaTOope H HCIapurelde paboyee
BelleCTBO.

KoHTypbl KOHAeHcaTOpa M HCHapurens INPeaCTaBASOT CcoGoH
OOBLIYHYIO CHCTEMy, COCTOSILIYIO H3 JABYX TeNJOOOMeHHHMKOB, OOGbexu-
HEHHBIX IHMPKYyJHpYloLle# KHAKOCTbIO. Bosayxooxaaaurenb B KOHType
HCIapHTeNss MOXeT paboTaTb B pexHMe «CyXOoro» TenjsooOMmeHa
(TT1-mozenb) u B pexume, KOra Ha ero IOBEPXHOCTH BhINajgaer
KoHjeHCAT H oOpasyercs Hajxegp (TMII-mMogenn).

®opmyasl A8 pacdera OTHOCHTeNbHBIX TlepeNajoB TeMIepaTyp
B KOHType KOHAeHCATOpa H HCIapHTeNs IJAS Pas3JHYHbIX CHCTeM
npuBeleHsl B [41].

MaxkcuManbHO BO3MOXKHAs TeMIepaTypa KOHJIEHCALHH OTpaHHYH-
BaeTCs NpefenbHO NONMYCTHMBIM JaBjeHHeM B KoHpeHcaTope. Jljis
xaagoHa R-12 npu paBnenun 12-10° [la Temnepartypa KOHAeHCalHH
okasmBaeTcss paBHoH npumepHo 50°C. DTo orpaHuynBaer JONyCTH-
Myl 06/acTb HCIOJb30BAHHS TEIJIOBBIX HACOCOB.

CyuiecTByeT npelejbHO AONMyCTHMAas IO 3KOHOMHYECKHM cooGpa-
JKEHHSM BeJHYHHa MM, HHXKe KOTOpPOH HCNOJb30BaHHe TeIJOBOrO
Hacoca B KayecTBe NpeoGpa3oBaTes]sl TelJOBOH 3HePTHH OKa3blBaer-
CH HEeBBIIOJHBIM.

B cayvae ecam TemnoBoi Hacoc 3aMeHseT HCTOYHHK TemlJa,
SKBHBAJIGHTHbIH eMy IO KaNlHTaJbHbIM 3aTpaTaM M 3aTparaMm Ha o0-

cayxuBanMe, N1 =Son/Sr, A€ Sop, Sy— CTOUMOCTH COOTBETCTBEHHO

3NEKTPO3HEPTHH H Telka.

Ecan tennoBoft Hacoc 3ameHsier GoJee goporoe 0oGopyaoBaHHE
MHH

H NpHMEeHeHHEe ero COKpamaeT 3aTpaThl Ha OGCayXKHBaHHe, My .

Ecan npuMeHeHHe TemaoBOro Hacoca TNPHBOJAHT K pOCTy KamlH-
MHH
T4NbHBIX 3aTPAT, TO M >np .

B uactHOoCTH, Ans ycaoBHE MOCKBH ) =San/S:a23.

§ 73. Hcrnoab3oBanne aHeprHy cojHevHOW pajauMaumuu
IJIs KOHAHIUMOHMPOBAHHA BO3JyXa

B xayecTBe HCTOYHHKA TeNJOBOH SHEpPIHH B CHCTEMax OTOIJe-
HHA, TOpPAYEro BOJOCHAOXEHHA M KOHIHIIHOHHDOBaHHA BO3AyXa C
Lesbl0 KOHOMHH H PaLHOHAABHOTO HCNOJAB30BAaHHA OpraHHYeCcKOTo
TONJNIHBA B NOCJEJHee BPEMA BCE Hallle HCNOJb3yeTCA COJHeYHas
pamuauus. HauGosee nesecoo6pasHo HCNOJb30BaTh TEMJO CONHEYHOH
panHalMu B TeMJH# NepHOH roga AJA BHpabOTKH X0J0Aa, TaK Kak
MAKCHMYM 1oTpeOjeHHs SHepPrHH B CHCTeMax KOHAHMIHOHHDOBAHHS
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Puc. X.13. KOHCTPYKIHSI CONHEYHOTO KOJIJEeK-
Topa 9HHH um. I'' M. KpXKHXKaHOBCKOro
1 — oCTeKJeHue, 2 — TeNIOH3OMALUOH HEIH
maTepuat; 3 — a6Cop6unoHHas NJacTHHAZ H3
cTanu, 4 — aJioMUHUHEeBbIH KOPIYC

BO3MyXa COBIajaeT C MakKCHMyMOM MpHXOAA COJNHeyHOH pajHaliy.

Cpeau MHOrooGpasus BO3MOXHALIX CNOCOGOB HCMOJb30OBAaHHS COJ-
HEYHOH pajHaluM AAf Liefeli KOHAWIHMOHHPORAHMS BO3LyXa Haubonee
LesecoobpasHbIM ABASIETCS ee Npeo0OpasoBaHMe B  TeIIOBYI0 3HEp-
ruo. Mexoas M3 3Toro ycranoBKa Anisi BbIpaGOTKM Tellla BWaM XoJoja
JOJXKHAa BKJIOYATh B ce0f caeayloliHe OCHOBHBIE 3JeMeHThi: TIeJHO-
NpHEMHHK, AKKyMyJsTOp Temja, a TaKXe [PH HeJOCTATOYHO BHICO-
KOM TeMIepaTypHOM IMOTeHIIHAJe TENJOHOCHTeNs TelJIOBOK HacoC.
Jns BHpaGOTKM X0J04a B KadeCTBe TeIJIOBOIO HAcota MOXKET
NPUMEHATLCA abCopOUHOHHAS MallHHA.

B kKadecTBe renHONpHEMHHKOB B HACTOsillee BPeMs NPHMEHSAIOTCA
JBa OCHOBHBIX THINA KOHCTPYKUHH: IJIOCKHH KOJMJEKTOp H IMJOCKHH
a6copGep (aOGCOPOLHOHHHI TrenH@NpHEMHHEK).

ConHeuHBIH KOJJIEKTOP (pHC. {I;S) npeacraBasier cobolt Meral-
JHYeCKYI0 HJAH MJIAaCTMAcCCOBYIO NJACTHHY C KaHaJaMH AJs TPaHCNop-
THPOBKH TelNOHOCHTe A. Iaf mpenoTBpallleHHsl NOTeph Telaa Isa-
CTHHA H30JHDyeTCH NyTeM YCTPOHCTBA OCTeKjeHHS (MHOrJa B He-
CKOJILKO CJIOEB) CO CTOpPOHH, OOpallleHHOH K CONHIy, H YCTpo#icTBa
TeIlJION30JALHH ¢ o0paTHOH CTOpOHBL. [l JOCTHXKeHHS OOJjee BHICO-
KHX TeMIepaTyp TeNJOHOCHTEeNS NOBepXHOCTh NJACTHHB C KaHaJaMH
NOKDHIBAIOT CHeKTPaJbHO-CeNeKTHBHBIMH CJOSIMH, 4KTHBHO IIOTJIOILA-
JIOLUMH KOPOTKOBOJIHOBOE H3JIydeHHe CONHIIA W CHHXKAIOUWIMMH coOCT-
BEHHOE TelJIOBOe H3JyYeHHe IJaCTHHBI B [JJHHHOBOJHOBOH 4acCTH
cnektpa. O6IUHM KpHTepueM, ONpefeNsllOUIMM CBOHCTBA JaHHON
CEJIEKTHBHOH [IOBepXHOCTH, SIBASETCS OTHOLIEHHe  HaNpaBJeHHOM
HHTErpajbHOH MOTJOMAaTEeNbHOR CIOCOGHOCTH B AHana3OHe AJHH BOJH
COJHEYHOr0 M3JyYeHHSA @ K HHTerpaJbHOH CTeNeHH YEePHOTHl 3TOH
NOBEPXHOCTH & B JHMaNa3oHe HH(PPaKPacHOro H3JNydeHHSA a/e.

B paspaGarbiBaeMEIX B HACTOsIlee BpeMsl KOJJIeKTOPaX HOBOTO
NOKOMEHUs AN JOCTHXKeHHs 60/ee BHICOKHX TeMIIepaTyp NMOBEPXHOCTH,
KpOMe TOro, BHIKAYHBAIOT BO3AYX H3 MeXCTeKOJBHOTC NMpPOCTPAHCTBA.
Bce oTH MeponpHATHSI, 0qHAKO, NPHBOAST K 3HAUHTENbHOMY YIOPO-
}KaHMIO KOJIJIEKTOPOBy

Jlnst oUeHKH CTelleHH TePMOZHHAMHYECKOrO COBEpIIEHCTBA  (CM.
§ 74) renmonpueMHHKa BBOZAT napaMerp v, npeacTaBaflomuil co6oil
OTHOILIEHHe [IOJ€3HO HCIOJb3yeMOro Telia CONHeYHOH paguamuu K

IPHXOAY COJTHEYHOH pajMalMH Ha HAKJOHHYIO NOBEPXHOCTb I'eJIHOINp H-
eMHHKA Qpx:

nzareaR_Koﬁ (twcp—tﬂ)/Qﬂ_K' (X23)
TA€ Grex — KOI(QHUHEHT NOMJIOUIEHHS reasonpHeMuuka; Koo — Ko3pduynent renso-
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nepefayd OT XKHAKOCTH K HADYXKHOMY BO3AYXY; fw cp— CDEAHSS TEMIEPATYpA XKHA-
KOCTH, f{a~— TeMIlepaTypa HapyXHoro Bo3ayxa; K -— kospQHHHEHT coBepuieHCTBa
KOHCTDYKUHH Te/HONPHEMHHKA,

K = Kos/K’, (X.24)
rae K’ — koaddunneHt TensonepeiadyH OT TeMJONOTJIOMAMIIEH IOBEPXHOCTH K Ha-
PYXKHOMY BO3AYXY

V3 ypaBHeHuss (X.23) BHAHO, YTO W ABJASETCH NPHMEPHO JHHeH-
HOH (yHKUHeH OTHOLIeHHS Tepenaja TeMNepaTtyp K TeNJOBOMY
NOTOKY CONHeYHOH pajHallii, TNOTJOLIEHHOMY TeJJHOMPHEMHHKOM.

3aBucuMocTh obOuero Ko3dodulluerTa Temjaonepenadn OT TeMmiepa-
TYpBl TeNaonorjouialoliefi MaHeJH HeCKOJbKO HapyllaeT JNHHeHHOCTH.

MHorne aBTOpHl NpefJaraloT BBOAHTL KBAJPATHYHYIO 3aBHCHMOCTb

1 0T (¢wcp — ?u) /Qnx BHRA:
n=mo— A A 1/Q, , — A (A £/Q, )% (X.25)

rae A; u A, — 3MIHPHUECKHe KO3()(hHIHEHTHI.
Bennunna 1, ompesenser COBeplIEHCTBO IeJJUOMPHEMHHKA NpH yC-
JIOBHH, KOrla TE€NJONOTEPH €r0 PABHH HYJIO:
Mo = Aren K .
B nacnopTre BHINIYCKAa€MBIX PA3JHYHBIMH 32BOJAMH-H3TOTOBHTEJIIMH
reJHONPHEeMHHKOB NPHUBOAATCA NaHHBIE O 1), NOJydYaeMble dKCnepHMEH-

TaJbHO B 1aGOpaTOPHH.
B paGore [6] npuBOmATCA CcaepylollHe pacueTHBle (GOPMynaBl AAf
KO3((PHUHEHTOB 1) IPH TpeX-, ABYX- H OAHOCTOHHOM OCTEKJCHHH:

n® = 0,61 —2,18 A 1/Q, , — 0,015 (A /Q, )% (X.26)
7% =0,60—3,3 A #/Q, , —0,018 (A t/Q, )% (X.27)
) = 0,72 —8 A t/Q, , — 0,018 (A /Q, )3 (X.28)

Brinyckaemele B Hacrosllee BpeMsl COJHEYHBIE KOJMJIEKTOpH o6ua-
A210T B CpelfHeM BLICOKOH MIHOBeHHOH 3¢{eKTHBHOCTBIO, HO OTHOCH-
TeJbHO HH3KHMH CYTOUHOH (Neyr=0,5) H TromoBoil (Nrox==0,25) 30-
(PEeKTHBHOCTAMH. DTO MO3BOJISET HATPEBATh TEIJOHOCHTEIb B KOJJCK-
tTope no teMnepatypsl 30—40°C 3uUMOH NpH CONHEYHOM OCBCLICHHH H
1o 80—90°C B renawiii mepuoA roaa.

B CBfA3H ¢ OTHOCHTeJbHO HH3KMMH CYTOYHOH H ronoBoil 3¢(deKTHB-
HOCTAMH paboTH CONHEYHOro KOJJeKTopa HaHbojee LeJecooGpasHO
ero HCIONb30BaHHe B PAHOHAX C BBICOKOH CpeaHeroJ0BOH HHTEHCHBHO-
CTbi0 CONHedHOH paguauuu (He Huxke 300 Br/mM?) uam koamyectsom
NPHXOJALLero 3a Tojx Tenna coaHeuHoit paguauud 800 xBrt-rog/m2.
KoHCTpyKuIHS CONHEUHOrO KO//1eKTOpa 06JafaeT TpeMsi CyLIeCTBeHHBI-
MH HeIOCTaTKaMH: 1) BHICOKOH CTOMMOCTBIO; 2) HepaBHOMEPHOCTBIO BHI-
paboTKH Temaa, Tpebylollell NPHMEHEHHS] €MKHX aKKYMYJSITOPOB Tell-
na; 3) HeOOXOAMMOCTBIO NOCTOSHHONR OYHCTKH CTEKOJ OT NBLIH.

Jlpyrast KOHCTpyKIHs TeJHONPHEMHHKA, Mo3Bossglollas Gojdee 3¢-
(heKTHBHO HCIONB30BATHL COJMHEYHYIO pajHailhio, NpencTaBiseT coboi
a6copOuMOHHBIH reJIMONPHEMHHK, KOTOPHIH B OTJIMYHE OT KOJIJIEKTOpa
He HMeeT OCTeKJeHHs, a YacTO M TeMJIOH3OJALNH ¢ OGPAaTHOH CTOPOHHL.
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OH 1o3BoJIAeT HCNOJb30BATH HE TOJBKO MPSIMYIO H PacCessHHYIO COJ-
HeYHyl0 PafnHalHio, HO H TelJo aTMocdepHOro BO3AyXa, OCANKOB, a
TAaKKe TENJOTY (PA30BHIX NpeBpallleHHH NPH KOHAEHCAUHH BJArd H
HHeeOOPA30BaHHUA HA €ro NOBEPXHOCTH, a TAKKe TPAHCMUCCHOHHEIE Tell-
JIOMOTEPH Yepe3 orpaxkaeHus 3ganus (puc. X.14).

AGcopOunOHHEE Te/HOUPHEMHHKH GOjiee DaBHOMEPHO 3arpyxeHbi
B TeyeHHe roza M 06,afaloT MeHblleHd MTHOBEHHOH 3P@HEKTHBHOCTHIO
(Mwre=0,4), HO GOMBWIMMH CyTOUHOH (Ncyr=0,7) U rogoBOH (nnox MO
0,85) addexrunocTaMH. OHH He TPe6GYIOT OYHCTKH OT MHUIH, T2K KaK
NblJIb, OCeBHAs Ha TMOBEPXHOCTD, 2
yBeqHuuBaeT  KoahduiueHT 10- 3
[JOUIEHAS PafHallid C Qren=0,92 1! / p
IO Qreny=0,98. Husku#t xe rteMmme- /
partypHalil YPOBeHb TellJIOHOCHTE, 5
TeMnepaTrypa KOTOPOIO ZOJIKHa
OBITL TIOCTOSIHHO HHXKe TeMIepary-
pH OKpyKalouero Bo3ayxa, Tpefy-
€T ero [MNpPHUMEHeHHf, OCOOEeHHO B
XOJIOAHBIH IepHOA, B COUYETAHHH C
TEIJIOBBIM HAacoCOM H 0643aTejIbHO
B JBYXKOHTYDHEIX CHCTeMax. B ka- N
yeCTBe TENJIOHOCUTeJS B KOHType
l‘e.HI/IOI‘IpPIeMHPIKéi pueKOMeI-Ill"yeTCﬂ Pncéax.;‘is.c &(&c};r:::::_l;m: e;:glrllg:%;:)n '6‘a:an-
rAu3anTHE (40 % -Hiri BOB‘HI:IH pa- 1 — TennoHoCHTeNb, 2 — BeTep 3 — OCANKH;
CTBOp mmuepm—xa), KOTOPBIA T1Ipe- 4 — coaHeuHas palHanufA, 5 — Temno ar-

' e s — TE€NJoNo H yepes CTPON?
JOXpaHseT MeTaJJs OT KOPpO3Hu, Mocbeps 6-- rer HONOT Ry KLHH i

L)
2) 7 2
P s | (smal Irn
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Puc. X.15. THnbl aGcopGmHOHHBIX  reamo-
IpHEMHHKOR

a — crajabHol KoHcTpykuHn MHUCH, Ttuna J

JIMCT TpyGa, [/ — (TaabHON auct 8==1,5 MM v o
2 — TpyGa KBaJApaTHOrG cedeHus d3K8=25 MM,
3 — npuuMHasg ckoba, 4 — NpHKHMHas
nj1acTHHa, 6 — aqlOMHHHeBLIE g — cTaabHol

WITaMNOBaHHBIK pazvaTop
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B nacrosimmee BpeMsi B KauecTBe aOcOpOLHOHHBIX TEJHONPHEMHHKOB
HCNOJIL3YIOT CTaJbHHIE HarpeBaTeN W THNA JHCT-TPyOa WM LITAMIO-
BaHHBIE AJIOMHHHeBHe Ju00 cTajbHble MaHeau (puc. X.15).

[esnonprueMHHKH YCTaHABJIHMBAIOTCA HA KPOBJE 31aHMS HJIH CIy-
JKaT ee KOHCTPYKTHBHBIM 3J1eMEHTOM, a TaK¥Ke IPHMEHAIOTCS B BHJE
06JIMIOBKH CTeH, 6aJKOHHHX OTPaXAeHHH HJH 3JeMeHTOB orpajnl Ko-
JHYECTBO TeMJa, BOCIPHHHMAEMOTro TeJHONMPHEMHHKOM, OIHCHLIBAeTCs
ypaBHEeHHEM -

Qa=S, ; Grea Fa + Dy Gren Fa + K' F (ty—ta), (X.29)

rAe Sgz.n — WHTEHCHBHOCTb IPAMOi COJHEUHOW pajualHH Ha NoBepxHocTh abcopbepa,
Br/mM% Fa— maomafsp 0o6palleHHOH K COJHLY nOBepXHOCTH abcopbepa; Dy n— uH-
TEHCHBHOCTb jud@dysHoli papdauud, Br/M?;, F— maomanb BCeli TeNJIOBOCIPHHHMAIO-
el noBepxuoctu abcopbepa; fa — TeMIepaTypa MoBepXHOCTH abcopOepa, °C.

Ha ocHoBe TeopeTHuecKHX M 3SKCNEepHMEHTAJbHBIX HCCJELOBaHHI
peKoMeHayeTcst aJs Gosee 3(QPEKTHBHOH IKCIIYaTallMH YCTaHABJIH-
BaTh TeJMONDHEMHHKH MPH 3JKCILUIyaTallu¥d B 3HMHHH IepHOA HOJ
yraoMm 60—80° K TrOpH3OHTY, a B JeTHHH INepHOA Moj YIJIOM
20—30°. Tlpu KpyrJoroguyHoH SKcIUyaTauW¥ ONTHMAJBHBIM GyneT
yros  HakJOHa K TOPH30HTY, paBHH NPUOIHU3HTEJILHO IIHPOTE
mecTHOCTH. [Ipu 3TOM OTK/IOHEHHE OT 10XKHOTO HANPAaBJIEHHs HE HOMK-
HO npeBnimaTh 20—30°.

B ta6n. X.6 npusenenn Ko3dpouuuerTn Temaonepenaun K’ pas-
JIMUHBIX THIOB eJIHONPHEMHHKOB.

Ta6anua X.6. 3navenus kKosdduuueHToB Temionepegaun rejuonpueMankos K’

3navedds K’ reJHONpHEMHHKOB
GcopGepa
Josst NOBEPXHOCTH, MOKPBITOH a .
KOHIeHcaToM nau HHeeM, % a6copbepa aGcopGepa |G BHAE  TTATb-
KOMVIEKTODA | 5 1iomuHmesoro| AHCT-TPYGa Bammoro  pa-
IHaTOpa
Cyxasi OBEpXHOCTD 8 19,0 15,0 17,0
50 (konnmencar) -_ 225 19,1 20,3
100 (xoupmencar) — 25,0 21,4 23,1
50 (uneft) - 27,5 23,1 24,9
100 (uueit) — 30,0 26,4 28,5

Hexoast u3 BHIIEH3/I0XKEHHEBIX CBOACTB T'€JHONPHEMHHUKOB, OHH MO-
TYT BKJIOUAThCA B TeJHOYCTAHOBKH KOHAHMIMOHHPOBAHHS BO3AyXa MO
TpeM OCHOBHHIM cxeMam (puc. X.16, X.17, X.18).

B kauecTBe TemJoBOro Hacoca MOXKeT GbITh HCIOJb30BAHA KOMIIpec-
CHOHHAsT XOJIOAH/IbHAA MALIHHA YCTAHOBKH KOHIWIMOHHDOBAHHS BO3-
ayxa. B xonopnbifi u nmepexoiHbl mepuoib OHa paGoOTaeT AJis BHIpa-
GOTKH TelJa B peXXuMe TeIIOBOTO HAcOCa, a B TEILIbi MepHOA roga —
B pexunMe XOJOAWUIbHOH MauuHBL. PexuM paGoTH XOJOZHJIBHOH Ma-
HIHHB MOXHO anMpOKCHMHPOBATH JHHEHHOH 3aBHCHMOCTBIO;

Q= a9 + ay ty; (X.30)

Qu = by L by ty; (X.31)

W = Cy —i— Cy tH, (X.32)
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Prc. X.16, HemocpeJcTBeHHOE BEJIOYECHHE
reanonpuemMuka 8 CKB

1l — renHoNpPHEMHMK; 2 — aKKyMyJATop Tel-

Jda; § — Kanopudep nepBoro mojorpena; 4 —
LUHPKYAAUHOHUBIR Hacoc

Puc, X.17. TMMopgaioueHHe reJHONpHEeMHHEA K
CKB 4epe3 nocTosiHHO paGoTaloitH# Tenaosod
HACOC
1 — relHMONPUEMHHK; 2 — aKKYMYJAATOP Temn-
na; 3 — tensoBoli Hacoc; 4 — xanopudep
nepporo MnojorpeBa, 5 — LUPKYAALHOHHBINR

HacoC

Puc, X.18. KomGuHHpOBAHHAY cXeMa BEAO-
JeHHs reasonpHemMusga 8 CKB

1 — renvonpyueMHuK; 2 — axKyMYJasiTop Tem-

na; 3 — Teloo6MeHUuK; 4 — MUPKYAAUUOH~ |

HBI# wWacoc; 5 — TenjioBo# Hacoc; 6 — Ka-
nopudep nepsoro Moaorpesa

Puc, X.19. HcmoabsopaHHe KOMOpPECCHOHMHOR
XOJIOAHAbHON MamHEK AAA BHPABOTEM Teén-
12 u xon01a 8 CKB
1 — resvonpUeMHHUK; 2 — LHUPKYASATHOHULIR
Hacoc; & — TEIJIoOOMEHHHK Ha YAaasdeMoM
Bodayxe; 4 — uclnapuTeJb XoJOoauAbHoll Ma-
wHubl; 5 — XoJsonunbHas ManiyHa, 6 —
KoHJgHCAaTOD XOJNOAUNbHOH MawuHbl 7, 8 —

MarguTHble BEHTHIH
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rie Qx — Temo, BHJeNAIOUIeeCs B KOHAeHCaTope; Qu — TeIIO, MOrJomaeMoe B Hefla-
purene; W — MOmHOCTh, 3aTpayHBaeMasi Ha NPHBOJ TEIJIOBOro Hacoca; fu -— TeMIe-

patypa HcnapeuHs, °C.

3Hauenus KoaPPHLHEHTOB ap, by, Cp, €1, @ TAKAKE a; U by A5 BHIYCKaA-
eMoro B nopsiake Koomnepanuy mno juguu C3B B I'JIP TensoBoro nacoca
WW-12 momnocteio 10 kBt npuBenenst B ta6.a1. X.7 [44].

Ta6nuua X.7. Pacuernbie KoapdHUMEHTH TEMNOBOrO Hacoca

wWw-12 (THP)
TemmnepaTy-
pa ua BHI- 2 by %6 a4 by 6y
xeone u3
KougeHca-
Topa, °C Bt B1/K
35 10300 7450 3110 31
40 9700 6800 3210 34
45 9100 6050 3320 260 350 37
50 8530 5400 3400 41
55 7900 4700 3480 41

XonoauNbHYI0 MaUIdHy, paboTaollylo B peXHMe TEIIOBOro Hacoca,
pPeKoMeHAyeTCs  BKJIOYaTh B HHUKI PabOTH  YCTAHOBKH COIJAcHO
puc X.19

B xomoaHblfi mepuoa  roja XoJOAMJbHAS MauldHa pab6oTaeT B
pexnme TemJIoBoro Hacoca. JIyis atoro BeuTHsb 8 f0MXKeH OBITb OTKPHIT,
a BeHTHJ/Ib 7 32KpHIT. Uepes TemJ0oOOMEHHHK J HOMOJHHTENBHO NMPOXO-
IUT yjpajseMblil U3 moOMellleHW#l BO3AYX, 0TAaBasi CBOE TelJso H IMOo0-
rpeBas TeMJIOHOCHTENb, UHPKYJHPYIOIIHA B KOHType 1.

B Temubifi mepuoji roaa MarHUTHHIH BeHTHJIb B KOHType 7 OTKpHI-
BaeTcsl, @ BeHTHJb § 3akpbiBaercsa. OXJaxpaeMasi Boaa NPOXOAHUT Ye-
pe3 mcnapuTesb, OXMaXKnaercd, a 3aTeM IOCTYNaeT B NOBEPXHOCTHHH
BO3ayxooxJajauresnb. [IoTOK ypansiemoro BosayXa Nmpd 3TOM MHHyeT
HCIapHTesb XOJ0AUIbHON MAllHHI.

Pacuer Heo6XoauMOfi MJIOLLAAH MOBEPXHOCTH FeJIHOMPHEMHHKOB H
BbIOOD XOJIOANJIbHON MALTHHBI CIE€AYET OCYILECTBJATL B TAKOH MOCJAEL0-
BATENbHOCTH.

1. Onpenensi’oT TeMJIOBYIO HArPy3Ky HA CHCTEMy AJs TeIIOTO H
XOJIONHOTrO MepHoaoB rofaa Qx u Q.

2. B KauecTBe pacueTHOrO BHIGHPAIOT XOJOAHBIH MEPHOL roAa.

3. Ilo tensoBofi HArpyske Ha CHCTEMY, NpHMePHO PABHOH TeMJIOOT-
Aave KoHieHCaTOpa Qr=Qx IPH pacyeTHOH TeMmepartype AJs OTOILIE-
HHst 45—50°C, BHIGMPAIOT XOMOAMJIBHYIO MAIIWHY H3 THIOBOTO Psifa,
CPaBHHBAsi €e XOJIOAHJBHYIO MOIHOCTD JJIsi TEIJIOrO MEPHOAA FOAA C MO~
TPEGHOCTBHIO B XoJoe (BLIOMPAeTCsi MO MCHblIEH MOUHOCTH).

4. [lo xapakTepHcTHKE XOJOAHJIBHON MAIIMHBI NIPH 33aaHHON TeM-
neparype konnencanuu (45—50°C) u Temmepatype ucnapenust Ha 3°C
HHXKe, YeM pacyerTHasi HapyXuas TeMnepaTypa BO3ayXa Ajs OTOIICHHS,
ta=1y — 3 ONpeneNsIOT TEIUIOBYX HATPY3KY HA HCnapHTeap Qu=byt
+bta.

5. Ilo TemnoBo#i Harpyske Ha HCHAPHTENb ONpPEAEAOT HEOOXOLH-
MY10 IJIOIAAb MOBEPXHOCTH TeJIHONPHeMHHKA
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Faan/(K,':‘]‘}'lcp aa), (X.33)

gae lcp— CpelHss HHTEHCHBHOCTb CYMMapHOH coJHeyHO#i paavanuH 3a Haubosee
XONMOAMYI0 TATHAHEBKY; Qa — KO3((HUIUEHT NOrJOomeHHs a6copbOepa.

6. OnpenessiioT Heo6XOAUMBIA 0ObeM 6aka-aKKyMmyJsTopa aJjs I0-
KPHITHSI CYTOUHOH HePaBHOMEPHOCTH NOCTYIJIEHHS Tellja, Tak Kak pe-
KHUM PaboTh KOMIPECCHOHHOTO TeIlJIOBOTO HACOCa yCTaHABJIHBAeTCS B
3aBHCHMOCTM OT CPEIHeCYTOYHOH TeMIlepaTyphl HApyXHOro BO3AYyXa.

B 6aKe-aKKyMyJsiTOpe CYILECTByeT TeMIepaTypHasi cTpaTu(uKalusi:
8 HUXHeH yacTH 6aKa HAXOAHTCS HauboJee XOJOJAHas Bojaa, a B BepX-
Hell — HauboJsiee Teluiasi, IOITOMY aJsl MoTpebeHus cieayeT 3abupaThb
BOJY M3 BepXHell yacTh 6aKa, a K IeJHONPHEMHHKY — U3 HHXHeH. Do
MO3BOJISIeT MOJyYaTh aJsl NOTPebJeHusl ropsuyio BOAY, HE NOXKHAAACH
nporpeBa Bcero 6aka. il yKPyNHEHHBIX PaCyeTOB MOXKHO PeKOMeHJO0-
8aTh NPUHUMATb 06beM akKKyMmysasTopa paBHbM 50—100 a1 Ha 1 M2
naomwanu a6copbepa.

Kak nokasanau skoHoMnueckue pacuetsl MVCH, BuinonuneHHble A5
CHCTEM COJIHEUHOTO OTONJIEHHS], CIIPOEKTHPOBAHHBIX JIJsi OAHOKBAPTHP-
HOro W aJIMHHHUCTPATHBHOI'O 3[aHUil, B rOJ0BOM pexuMme paboTnl yiAa-
ercsi cokoHomuTb o 409 sarpauennoro TomnsuBa, npudeMm 25Y 3a
cUeT TemJa OKPyXKalolero Bo3nyxa H 159, 3a cdeT coJsiHedHO# pajd-
anuy.

3HAUUTEJbHYI0 KOHOMHIO TOIUIHBA MOJKHO IOJYYHTH TaKike IPH
fIpUMEHEeHHH B KadecTBe TEIJIOBOTO Hacoca abCOPOLHOHHOH MaUIMHBL
Ipuuyun pa6oTsl a6copOUHOHHON MallMHBI NpeacTaBiaeH Ha puc. X.20.
Kak BuaHO H3 PHCYHKa, TelllIO COJIHEYHOH pajHalHlH HCIOJb3yeTCs B
XOJOAWIbHOM LMKJe s BolllapuBauusl xaaparenta (LiCl, LiBr, am-
MHaka) u3 pactBopa. [IponsBoaHMBI Xe B HCIapHTese XOJOK UCIOJb-
3yeTcsl JIA OXJaXKIeHHS BO3AyXa B INOBEPXHOCTHOM BO3IYXOOXJaAH-
TeJle YCTAHOBKH KOHIHLHOHHPOBAHHs Bo3pyxa. OCHOBHAS TPyAHOCTD
Ipu 3TOM 3aKJII04aeTcsl B TOM, YTO COJIHeUHHE KOJJIEKTOPH He ofecle-
9UBAIOT BEICOKOIO YPOBHS TeMIlepaTyp, Heo6XoaHMOro pis 3¢hGheKTUuB-
HOH pereHepalM¥ pacTBoOpa.

Paspa6orannl cucteMbl ab6CcOPOHHOHHOIO OXJAXKAEHHUS C OTKPHITHM
perenepatopoM (puc. X.21). B aTHX ycTaHOBKAax xJajareHToM SsBJs-
eTcsl XJOPHUCTHIH JUTHH, a a6COP6EHTOM Boja, KOTOPAasi B OTKPBITHIX KOJI-
JIeKTOpax BHIIAPHBAaeTCsl W3 pacTBopa Noj AefCTBHEM COJIHEYHOH pa-
Auaunuu. K coxasenuio, pacnpocTpaHeHue TAaKHX YCTAHOBOK OTpaHH-
YeHO CYXHM H XKapKHM KJIHMATOM.

Brinyckaemble a0 HACTOSIEro BpeMeHnH aOCOPGLHHOHHBIE XOJIOAH/Ib-
Hble MaulMHBl TPeOyOT AJsl paboTH C BHCOKON 3)()eKTHBHOCTHIO TeM-
nepaTyp pereHepanuu 120—175°C. Koasektopsl Xe crmoco6ub sddek-
THBHO 00eclleudBaTh TeMNepaTypy 65—95°C.

B nacrosillilee BpeMsi B CTagHH PaspaboTKH HAXOAsITCs MaJbie a6-
copOLHOHHBIEe XOJIOAHJIbHEE MAalIHHB MOLIHOCTBIO 0T 3 g0 15 KBT. Ko-
TopHe TPeOyIOT aJisi cBoeidl paboTh TeMnepaTypy B perenepatope 80°C.
ITH MallHHEl MOTYT OHTL NMPHMEHEHH B WHPOKOM MacuiTabe /s Bbl-
PaboOTKH X0JI04a H Tella ¢ MOMOILBIO 3SHEpPTHH COJHEYHOH pajualuH.
CoJiHeuHble KOJJIEKTOPH! IIPH 3TOM AOJIXKHH HMETb KOHCTPYKIHIO, BH-
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Puc. X.21, Ycrauosga conaHeyHoro aGcop6um-
Puc, X.20, CxeMa coaHeuYHOro aGcopGmHoH- OHHOTO OXJAXKJAECHHA ¢ OTEDBITHIM pereHe-
HOTO OXJAXKAcHHS paTopom
1 — cosiHeYHbIll KOJJIEKTOp; 2 — pereHepatop; 1 — Gak-aKKyMyJasTOp; 2 — OTKDBITHIA Dpere-
3 — KoHJAEHCaTop; 4 — HCMapHTENb — MoBepX- HepaTop; 3 — BEHTH/STOpHASl TPAILHPHSA; 4 —

TNPOTHBOTOYHBIR TEMNIOOGMEHHHK, 5 — OXJaXs
Aajoulas Bofla; 6 — cGOPHBEI Gak pacrsopa;
7 — HcOapHTeNb

HOCTHBIH Bo3AYyXOOXJafAHTeab; & — abGcopbep
XOJOAUNbHOU MalllHHBI; § — KHPKYAALHOHHLIA
HacoC

JepXHBAIOIYIO BHICOKOe AaBJieHHe TelJIOHOCHTe s 1 00J1a1aTh BEICOKOH
NpPO3pPaYHOCTHIO MOKPHITHH. TemmonpueMHHKH AONXKHB HMeTb CIICIH-
aJibHble CeJIeKTHBHBIE MOKPLITHS.

Takue ycTaHOBKYM MNO3BOJSIOT CSKOHOMHTb B TOLOBOM DpeXHME
pa6oru fo 809% saTpaunBaeMoil SHepTHH AJsi BHIPAOOTKH X0J0a H O
30% saTpaumBaeMoil Hepruy AJs BHIpPAGOTKH TelJa MO CPABHEHHIO C
TPaAHIMOHHLIMH CHCTeMAaMH BHIPAaGOTKH Tellla M XOJ0AA Ha HYX[Ibl
KOHAULHOHHPOBAHHUS BO3AYyXa.

YCTaHOBKH pacCUXWTHIBAIOT NO NPeAJOXKeHHOH cXeMe, TOJHKO B Ka-
YeCTBE PaCUeTHOro BHIGHPAIOT TellJIBH NepHOX rola W 6aK-aKKyMyJsi-
TOp NMpeXHA3HAYAIOT AJS AKKYMYJHPOBAHHsS TelJa HA YeThpeX-NsTH-
JHeBHHIH cpok. JlJis aKKyMyJHPOBAHHS TellJa yallle BCEero HCHOJb3YIOT
BOJsIHble OaKH-aKKyMYJsTOPHl, TAK KAK BOAA sIBJsieTcst HauboJjee JO-
CTYNIHBIM, AellleBHIM M XOPOUIMM ¢  TeNJOTeXHHYeCKOH TOUKH 3PeHHs
TeIVIOAKKYMYJIHPYIOIMM MaTepuajoM. Bola momellaeTcsi B MeTasJIH-
deckHe 0aku, OGJHLOBAHHBIE TEILIOH3OJSIHOHHLIM MAaTepHAJOM, Ha-
npumep JgerkuM GeroHoM. Baku 3arnybasiorcss B TpyHT AJS yBeJHUe-
HHSA HX aKKyMyJupywolell cnoco6HocTd. OOGBIUHO 6aKU-aKKYMYJSITOPBE
YCTaHABJHBAIOT Ha BHICOKOTEMIEPATYPHOH CTOPOHe TEILIOBOTO Hacoca.
B Temneifi nepHOX rofa Bo3MOXKHO Tak¥e HX HelOCpPeACTBeHHOe MOJK-
KJIIOueHHe K rennonpueMHdkaM. OcHOBHOE BHUMaHHe IPH 5TOM CJely-
eT YAeJATh 3allluTe 6aKa OT KOPPO3HH.

HonroepeMenHOe aKKyMyJHPOBaHHe Tellsa, HANPUMeD, NPH COJNHeU-
HOM OXJaX/[eHHH HJH IPH HeNOCPeACTBEHHOM BKJIOYEHHH TeJIHONpH-
eMHHKOB B CHCTeMy KOHAHLHOHHPOBaHHs, TpeOyeT NMpPHUMEHEHHS aKKy-
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MyJATOPOB GOJBIMOro 06beMa, CONOCTABHMOTO B CJydyae CE30HHOTO aK-
KyMyJHpoBaHHs ¢ 00beMOM 3j1aHHs. B aT0M cayuae  pekoMeHayercs
HCIOJIb30BATh AJS aKKyMYJHPOBaHHsl Teljia rpyHT BOJH3H 3MaHHs Ny-
TeM 3aKJaJAKH B Hero IiacTMaccoBuix TPyG Ha ray6uuy oT 1 o 1,0 M
¢ paccTosiHHeM MeXXAy HHMH 1,5—2 M, MojseMHble pe3epByaphl, CKalb-
Hbe BHIpaGoTKH, MoA3eMHble 03epa MJIH 3 (eKTHBHBE aKKyMYJATODH,
BEHICOKAS! TeMJOeMKOCTb KOTOPBIX 00YyCJOBNeHa TelJOM (a3oBHIX Npes-
palleHHH aKKyMyJaupylomero Martepuana. B kauectBe  (a3oBbiX
aKKyMyJSTOPOB OOGBIYHO INPHMEHSIOT pacIjaBel coJiefl ¢ HH3KOH
TemMnepaTypoil mjaBJeHHs. Tak, eCJH TelJOeMKOCTb BOABl CO-
craBaser 4,187 xJ1x/(kr-K), To raaybepoBa coJb, HMeOLIAs TeM-
nepartypy maaejennss 32,2°C, akKyMyJHpyeT B NpollecCe IJIaBJIEHHS
253 xJIx/kr. DTo mo3BoJsieT YMEHbUIHTL 00beM aKKyMmyJsitopa (NpH
paboTe, HanpuMmep, B JHaNa3oHe TeMIepaTyp akKymyJaupoBamus 40—
30°C npu pasHOCTH TeMIepaTyp akKyMyJasitopa H TemaoHocutess 10°C)
Ha 80% mo cpaBHeHHIO ¢ BoAsiHBIM. B Taba. X.8 npuBeieHs TemaoTex-
HHYECKHE XapaKTepHCTHKH THAPATOB HEKOTOPHIX coJiedl, NPHMEHSIO-
IHXCS AJIsi aKKYMYJHPOBAHHUS TeIJ1a B CHCTEMAX COJHEUHOTro KOHAMILH-
OHHPOBAHUA,

Hauboabiiee npuMeHeHHe H3 NepeuHcJeHHBIX coleli B (as3oBHX
aKKyMyJsiTopax nogyuuna raaybepoBa cosb NapsSO4-10H,O us-3a ee
HEBBICOKOH CTOHMOCTH M AOCTYNHOCTH (rsiay6epoBa coJb fIBAsieTCS
OTXOlOM XHMHYECKOrO NpOH3BOACTBa). [pyrue conu uMeoT GoJee
BBICOKYI0 CTOMMOCTb, 3HAQUHTEJHHO YAOPOKAIOWIYID CHCTEMY COJHeY-
HEr0 KOHAHIIHOHHDOBAHHS B IIEJIOM.

LenecoobpasHoctb npUMeHEHHs CHCTEMEI COJHEUHOro KOHIHLHUOHH-
pOBaHHsl ONpeaeNseTcss 3KOHOMHUECKHM pacueTOM H CPaBHEHHEM ¢
TPALHUHOHHBIMH cucTeMaMmd. [Ipy 5TOM HeOGXOAHMO YUHTHIBAaTb, UYTO
CTPOHTeJIbHEE KOHCTPYKIUHH He/lb3si paccMaTpHBaTh B OTPHIBE OT MHpO-

Ta6arua X.8 Tugpate cofedl, npuMeHsOllecs ANs AKKyMyJ HMPOBAMHs Tema
COJIHeYHOR pajgHaluu

TeMmuepatypa TenjioTa

Tuapatsl comeit Xumuyeckast GopMyaa ll1apredns, "’:&?ﬁ:f:{:”’ Hn;:;x;sc"rb,
UlecTHruapatHeii CaCl,-6H,0 1 2939 1744 1633,8
XJOPHCTHH Kalbuui ‘ ’
Hecaturunpatuuit Na,CO;-10H,0 32—36 2395 1441,0
YIVIEKHCTILIR HaTpui ’

JIBeHaguATHTH - Na,HPO,- 1211,0 36 257,5 1521,0

paTHH# aunATPHE- ’

dochar

qe‘rblpeg;mnpammﬁ Ca(NO;3),-4H,0 39—42 135,5 1826,0

KaJbIy i

Jlecaturuapataeiil NasSOq- 10H,0 31—32 2440 1553,0

CePHOKMCJBH  HaT-

puft  (rmay6epoma

COJIb)

HaruranpatHbii Nas§203-5H,0 48—49 203.3 16660

THOCYJIb( AT HATPUSA ’ '
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PHe. X.22. OmpenencHHe 3KOHOMHBYECKH Neae€coOGpa3sHOA TOMNIMHHBI TeNJOH3OJMAHHE OTFPaXmeHHN
3aHHS NOPH NpHMEHeHHH CHCTEMbl COJHEYHOTO KOHAHNHOHHpOBAHHA AJa yCAOBHH MocKeH

JT  — npuBejeHHbleé 3aTpaThl Ha oOrpaxjaloulue KOHCTPYKUMH 31aHHSA Hc o ~— To xe cucre-
3

My oTolnewus, [T — TQ e, Ha COAHEUHYI0 YCTAHOBKY 172 — CYMMapHble NDHUBELEHHEIS

Te
3aTpaThl Ha 37aHHE C CHCTEMOH COAHEYHOTO KOHAHLHOHHDOBaHHS

eKTHPYEMO#l CHCTeMbl KOHOHIHOHHPOBAHHS, TaK KaK yBeJHUYeHHE
TeIJION3OJISAILAA 3/aHHA BeleT K CHHKEHHIO KallHTaJbHBIX M AKCIIya-
TAHMOHHBIX 3aTpaT Ha CHCTEMY COJNHEYHOro KOHAMLHOHHPOBAHHS H Ha-
c6opor. Ha puc. X.22 npuseneHo onpene/eHne KOHOMHUYECKH 3ddek-
THBHOH TOJILAHB TENAOH30JALHH OrpPaKAeHHs DU NPHMEHEHHH CHC-
TEeMB! COJIHEUHOTO KOHIAHIHOHHPOBAHHS.

Hcxolst u3 BBINIEYKA3aHHOTO, DU ITPOEKTHPOBAHUH 3JaHHA C cHC-
TEVMAaMH COJIHEYHOrO KOHJHIMOHHPOBAHHS HEOOXOHHMO MpeXae BCero
BHOpaTh ONTHMAaJbHOE KOHCTPYKTHBHO-ILIAHHPOBOYHOE pelleHHe 3Aa-
HUs, a Takke ONTHMAJbHYIO TOJAIMIMHY TEIJOH3OJSIMHOHHOTO CJOsi, H
JHUUIb 3aTeM I[POeKTHPOBATh OJLHH H3 IPefJIOXKeHHHX BHlle BAPHAHTOB
cHCTEM TeJHOKOHIWHHOHUPOBaHUsA. [IpH ONTHMAJBHOM COUETAHHH BCeX
napamerpos CKM ynacresi 10CTHYL 3HAYUTENLHOH 3KOHOMHH TOIJiMBA
¥ [IpeBpaTH1b IIPOeKTHPYeMoe 3aHHe B COBPeMeHHOe 3AaHue ¢ d(¢ek-
THBHBIM HCIIO/ib30BAHHEM 3HEPTHH.

§ 74. PdeKTUBHOCTD U TEXHHKO-3KOHOMUUECKAA
neJjecoo6pasHocTh cucteM yruaudanun Tenaa 8 CKB

OcHoBHble mnoKasarend 9ddekTHBHOCTH CHCTEM  TENMAOYTHH-
3ayud. Ilpun paspaboTKe anmapaToB H CHCFEM TeIVIOYTHJIH3ALHK
BaXKHEHUIUMH SIBJASIIOTCS. BONPOCH OLEHKH 3(Q@EKTHBHOCTH MNPHHHMA-
eMblx pelleHuii. B 3aBHcHMOCTH OT TemJIOGMH3HUECKHX OCOGEHHOCTEH
pemaeMcit 3ajaun ¥ pacnojaraeMofi TeXHHKO-9KOHOMHYeCKOH HHGop-
Mauuu AJisi OUEHKH MO OCHOBHEIM I[IpH3HAaKaM I[PHMEHSIOT TepMOAH-
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HaMHUUeCKHe, TepMO3IKOHOMHYECKHE M TEXHHKO-3KOHOMHYECKHe IIOKa-
3aTeau 3(GeKTHBHOCTH. DTH MOKa3aTeIH HCNOJb3YIOT JJs OUEHKH
Bcefi CHUCTEMBI TEIVIOYTHJAH3AaLHH, OTAJbHBIX TEMJIOO0OMEHHHKOB,
OT/ENbHBIX 3JEMEHTOB TelJOOOMEHHHKOB, MPOLECCOB TemIoMaccoos-
MeHa B HHX.

B npeabiaymux naparpadax nokasaHo, 4To Tem/OpH3HUECKHe Xa-
paKTepUCTHKH annapaTtoB # cucTeM Temsoyrunusauun B CKB usmens-
I0TCsl NP HM3MEHEHHH MapaMeTpPOB HAPYXHOro KJHWMaTa, BHYTPEHHHX
BO3zelicTBUH, crneunOHUKH TEXHOJOTHH U T. A., NOITOMY IepedHCIeHHbe
nokasateJu 3Q(PEKTUBHOCTH MO BPEMEHHOMY NPH3HAKY MOryT ObTh
MrHOBEHHBIMH, CPOUYHBIMH, AJSl PACUETHBIX YCJOBUH, CMEHHBIMH, cpel-
HECYTOUHBIMH, CE30HHBIMH, TOJOBBIMH, 32 HOPMATHBHBI CPOK OKymna-
€MOCTH, 3a Becb MEPHOA IKCIIyaTalUHH CHCTEMBI.

Caenyer umeTh B BHAY, YTO MOHATHe AP@PEKTHBHOCTb KaK KOMI-
JIeKCHBIH coGupaTesbHbIi MoKa3aTeab KavecTBa CKB pk/ouaer B cebs
TaKHe TMOHSATHsI, KaK HajeXHOCTb (6e30TKa3HOCTb paboThl, AOJTOBey-
HOCTb, PEMOHTONPHIOAHOCTb), OGecNeyeHHOCTb BHYTPEHHHX  yCJOBHH
(pacueTHasi BepOSITHOCTb OTKa30B M YACTHYHBIX OTKAa30B), YCTOHYH-
BOCTb (peryJupyeMocTb, YIPaBJIseMOCTb CHCTEMBI), YUHTHIBAs H3MeH-
YHBOCTb, HEPABHOMEPHOCTb M CNYYaHHOCTb MHOFHX CONYTCTBYIOILHX pa-
6ote CKM sBieHuii, B MOCTAHOBKE 3a]ayd OLEHKH APQPeKTHBHOCTH
npu BLIGOpe KOMIIEKCHBIX KPHTEPHEB OLEHKH Hapsily C JeTepMHHHPO-
BaHHBIMH HEOOXOAMMO HCIOJb30BAHHE CTOXaCTHUECKHX — BEpPOSITHOCT-
HBIX TOXKasaTeJeH.

Hajee B nanHom naparpade paccmMaTpUBAIOTCS OCHOBHBIE NOKa3a-
TeJH 3((EeKTHBHOCTH, KOTOpble MOrYT OBITb HCIOJb30BaHBI NMPH OlEH-
Ke 10 BCEM TpeM MepeuHc/eHHbIM Bhille MPH3HaKaM. B mpeablaymux
rIaBax pacCMOTpeHHe OTAEJbHBIX mnpoueccoB u amnapatoB CKB co-
NPOBOXJAJOCh ONMpele/eHHeM HX IHepreTHueckoll addektusHocTH. B
ri1. X1 6yayT paccMOTpPeHB! OTHeNbHble BONPOCH OLEHKH Ah(eKTHB-
"Hocty CKM B roJloBOM M CYTOYHOM NepHOAe HX PaGOTHI.

Onpenesierne u HCNONb30BaHHE KOMIIEKCHBIX MOKasaTelell addex-
THBHOCTH C yYeTOM HX BEPOSITHOCTHOrO XapaKTepa [Jisi BCEHl COBOKYII-
HOCTH MHXEHEePHBIX PEeNIeHHH M cHCTeM obecrneueHHsl MHKPOKJIAMMATA
(CKM) sBaisieTcsl mpeaMeTOM CIELHAJIbHOTO PACCMOTPEHHSt H OTHOCHT-
Cs1 K 06J1aCTH CHCTEMHOTO aHasu3a [34].

Tepmoaunamuueckue noxasaresn. KosdpduuuenT Tep Mo-
HHHAMHUYECKOro coBepmeHcTBa. Jlagd OLEHKH KadecTBa
peasbHOro mpomecca B TepPMOAHHAMHKE LIMPOKO HCMOJB3YIOT IMPHEM,
KOTOPHIH COCTOMT B CONOCTABJEHHH €r0 ¢ aHAJOTHYHBIM IPOLECCOM,
ofecrneynBaIOMIUM MAKCHMAJMbHYIO 3GdEeKTHBHOCTF npH npeoOpasosa-
Huu UaH nepepade sHeprun I[logo6Horo poma mokasaTelM HMEHYIOT
K03 dHuMeHTOM TepMoaMHamMudeckoro cosepuieHctBa (KTC), ompe-
JIensisi HX Kak:

1) = Q/QvaKe, (X 34)

rie Q — sHeprus, moMyyaeMast B pealbHOM mpolecce, QMAK® — MaKCHMaJbHas 3HEp-
riist, hOTOpast MOXKET OLITb MOJI}4eHa B HAeaJbHOM Mpolecce-3TaNoHe
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Hanpuwmep, npu anamuse paGoOTel TEMJIOBBIX HACOCOB M XOJOAHJb-
HBIX MallMH B KayecTBEe 3TAJOHOB MPHHHMAIOT OOpaTHMBle LHKJH
Kapuo, Jlopenna. B naunnom caygae KTC onpefensieT creneHb OTKJIO-
HeHHsl peasibHOrO npolecca oT o6paTumoro. s TenjoBbiX NPOLECCOB
B TeIIOOOMeHHHKaxX H OTAeJbHHIX ero sjneMeHTax KTC onpepensior
KaK OTHOILIEHHE MOJIE3HO HCHOOJb3yeMOH TellIOBOH MOLIHOCTH K BeJH-
YyHe, MAaKCHMaJbHO BO3MOXHOH B JaHHOM IIpolecce.

B uactHoctu, npu nepegade temaa B pe6pe KTC np npeacrasisier
cO60H OTHOIIEHHE TEIJIOBOH MOIIHOCTH, MPOXOJsllel yepe3 OCHOBaHHE
pe6pa, K MAaKCHMaJNbHO} TeNJOBOH MOLIHOCTH, KOrja TeMIepaTrypa Bce-
ro pe6pa Gblia Gbl paBHa TeMIllepaType €ro OCHOBaHHs, T. €. IPH GecKo-
HEYHOH TeIIONPOBOAHOCTH MaTepuana pebpa (cM. § 27). Ilpu Temno-
o6MeHe MeXIy ABYMsi ABHKYLUIMMHCS CPefaMH, pasieleHHbIMH TBEpLOH
CTEHKOH, MakKcHMaJhbHasi BeJHYHHA NepefaHHOH TeMJOBOH MOLIHOCTH
OyjneT B cjydae, ec/iH KOHEUHAasi TeMIepaTypa OLHOH H3 TemJooOMeHH-
BAIOLIHXCSl CpeJ AOCTHIHET NpelesbHOH paBHOBECHON TeMIIepaTyphi,
[Ipu npoTuBoTOUHO# cxeme (cM. § 29) sT0 Gyner cpeaa, obJaaawuias
MeHblllell TennoeMKocThio (Ge)™H, 1. €.

Quise = (Geym (£, — £, |5
Nr = QIQUE = (GO)M [ty — tyy |/ [(GO™™ [,5— 1,11, (X.35)

IToT NoKasaTesb HA3HBAKOT 3PPeKTUBHOCTHI0O npoyecca Tenaoocb-
mena. B HacTosimiee BpeMss B TeOpHH KOHAMIHOHHPOBAHHS BO3AYyXa
HIMPOKO paclpocTpaHeHbl BCSIKOTO pojga TaK HadbiBaeMble Ko3(du-
IHMeHTH 3¢ (eKTHBHOCTH, KOTOpPHE SBJAIOTCS MO (HU3HYECKOMY CMBICIY
napaMeTpHyeCKHMH 10Ka3aTe/ssMH, ONPeJeJsIONIHMH OTHOCHTEJIbHBIE
3HayeHHs1 pabouero mepenajga Kakoro-mu6o mapaMmerpa Iipouecca K
BO3MOXHOMY NpE@ACJbHOMY €ro 3HaueHHI0O B IMPHHATOH yCJOBHOI
(o6bluHO yMpPOLIEHHOI) HHTEpIpeTalHH CJ0XKHOIO TelOMaccoOOMeH-
HOro Ipolecca B ammapare.

KosdpuuuenTr nmcnonb3oBaHus aHepruu. llpakrnuec-
KA BO BceX TepMOJHHAMHUYECKHX cHcTeMax INpeobpasoBaHHe TemJo-
BOW SHeprdM MM ee Nepejaya CBs3aHbl ¢ 3aTpaTaMH APYTHX BHAOB
3HePruM (3JEKTPHUECKOH, MeXaHHUecKOH H T. 1.).

Kos¢pounuenr ucnomszoBanust suweprun (KH3I) mpeacrasasier co-
60l OTHOLIEHHE BEJHYHHH IOJNydaeMOH TEIMJOBOH MOIIHOCTH K BeJH-
YHHe 3aTPauMBaeMOH IIpH 3TOM MOILHOCTH:

ns = Q/N. (X 36)

Jlast TenJIOBHIX HACOCOB M XoJOpuabHEIX Mamud KU onpeaensior
Kak OTHOLICHHE TEIUIOBOH MOILLHOCTH, MOJsyd4aeMoil B KOHZEHCATODE,
HJIH XOJIOAWLHON MOLIHOCTH, MOJy4aeMOi B HCNapHTeJe, K 3aTpadu-
BaeMOH B KOMIpeccOpe 3JMeKTPHUECKO HJH MeXaHHJYeCKOH MOIIHOCTH.
Ero wacto HasubBalOT TemIOBHIM (XOMOMH/IbHBIM) KOS(QQHUHEHTOM.

llpu comocTaBHTENbHOH OLEHKE TEMI0OGMEHHEIX [OBEPXHOCTE |
KU ompenessioT Kak OTHOLICHHe TEIIOBOH MOULHOCTH, noJsrygaeMon
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npu pa6oTe JaHHOTO ammapaTa, K MOLIHOCTH, 3aTpauyMBaeMod Ha mpo-
KauMBaHHe TeIo0OMeHHBAaOIUXCS cpel P IPOYUX PABHHIX YCJIOBHAX.

Oxceprerudeckuit KIIJ. Tlpumenntenrso K CKB akcepre-
tageckud KI1JL npencrasiasieT cof0fi OTHOCHTEJBbHYIO 3KCEPTHIO TeIa,
BJIATH M JaBJEeHHs NPHTOYHOrO BO3AYXa CHCTEMBI:

Nsxe = Eo/(E1 + 2 Ey), (X.37)

rje EQ—SKCepl‘Hﬂ TeNJa, BJard U JabBJeHHsd TPHTOYHOIO BO31yXa CHCTEMHI, Ei—“
pacnojiaraeMasl 3KCeprus Tema, BJard H JaBJieHHA B IIOTOKE yAandeMoro BO3ayxa,
Ex — srceprus notpeGisieMOl 3MeKTPUUECKOH H MeXaHHYECKOH 3HEPruH B CHCTEMe.

Cuaenyet 3aMeTHTb, YTO JIOGOH M3 NPHBEJEHHBIX TePMOJHHAMHYE-
CKHX NOKasaTteJsefl JaeT JHUIL NpPeJCTaBJeHHE O CTENeHH TepMOJAHHA-
MHUECKOTrO COBEPIIEHCTBA Mpollecca H HE MOXKeT CJYKHTb OCHOBAHHEM
AJIsl IPUHSATHS] TEXHUYECKOTrO PeIleHHs.

TepmoskonoMuueckne nokaszarelu. OCHOBHHM 5KOHOMHYECKHM IO-
KaszatejeM kauecrBa paborei CKB sBasiioTCs NpHBEASHHBIC 3aTPATH,
YVUHTHBAIOLIHe KanuTaJbHbie H 3KCIyaTalyuoHHbie pacxoasl. B ycio-
HHAX BoO3pacTamero JAedHLHTa OpraHHYEcKOro TolINBa npedcKypaHT-
Hble LeHB Ha TeIIOBYIO, 3JEKTPHYecKylo H ApyrHe BHABI 3HEPIHH He
Bcerja OTPaxaloT HX (aKTHUeCKyl0 OOIIecTBEHHYIO LEHHOCTb, MO3TO-
My Hapsiay c IPHBEACHHBIMH 3aTpaTaMH paccMaTPHBAIOT TEPMO3KO-
HOMHYeCKHe I0Ka3aTeqd.

HacTo onpelessiolliuMH MOTYT ObiTh 3aTpaTH MAaTepHAJbHBIX H
TPYAOBHX pecypcoB. [ljsi OLleHKH pacxojna MaTepHana (a KOCBEHHO H
TPYZa) B TemJIOOGMEHHBIX ammapatax NPHMEHSIIOT K0dgpuyuent pac-
xoda merarra:

= M/Q, (X.38)
roe M — macca MeTaJna, HAyulero Ha H3roToBJeHHe anmapara; Q—Tel'IJIOBaﬂ MOMIL-
HOCTb anmapara.

Jlna OLeHKH CTeNeHH HCNOJb30BAHHSI BTOPHYHBIX IHEPreTHIECKHX
pecypcos (BIP) npumensior xoagpuyuent ucnoavsosarus BIP
(KHUB):

Mgap = Q/Qpap (X.39)

rae Q — dbakTHuecKH HCTMOJb3yeMasl TelmoBas MOmHOCTL BIP; QBaP —-0o0was Ten-
JoBas mouiHocts BIP.

TexnuKo-9KOHOMHUECKME MoKa3aTend. [Ipy 3KOHOMHUYECKOM cOIIO-
CTABJICHHH Pa3/IHYHbIX BAPHAHTOB CHCTEM YTHUAM3ALMH TellJia AJs1 KaxX-
JAOro M3 HHX ONpede]sieTcsi 3KOHOMHYecKHii 3(QdeKT KaK pPasHOCTb
NpHBeICHHHIX 3aTpaT AJsl 06A30BOrO W CPaBHHBaeMOro BapHaHTOB. B
KauyecTBe 6a3oBOro BapHaHTa OOBIYHO NMPHHHMAIOT BapHaHT 0Oe3 cHc-
TeMbl YTHJIH3ALHN TelJa,

[IpuBesienHble BhHIIIE NMOKa3aTeNH HCIOJNL30BAHHI NIPH pELIEHHH HH-
XKeHepHbIX 3ajad B paborax [6, 15, 32].

B cBsisu ¢ Tem, uro mpu mpoektupoBanun CKB c¢ yruiusamueii
Temsa (a ocobeHHO NpH pa3paboOTKE HOBOH CHCTEMBI) MOFYT OTCYT-
CTBOBAaTb JaHHBIE O CTOMMOCTH €€ OTHC/bHBIX 3JEMEHTOB, LeJecool-
pasHO MPOBOAHTH €€ COIOCTaBJEHHe ¢ OOHYHO IpHUMeHsIeMBIMH Ba-
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Puc. X.23 CrpyKTypa TepMOIKOHOMHYECKOr0 NOKa3aTeds MO 3aTparaM NepBHYHOrO Tenaa »
FeJHOYCTAHOBKE C KOMNDECCHOHHBIM TEMJAOBBIM HACOCOM H 3IJEKTPHYECKHM NPHEOAOM
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Puc X 24, TepMO3KOHOMHYECKHHA noxasaTenab

N0 3aTpaTaM NEePBHYHOrG TONJAHBA pa3gHy- 'I,ra
HBIX CHCTEM 16 7]
1 — 37ekTpUYECKOe OTOIJIEHHEe 2 — MasyT- T
Hoe oTomjedue 3 -— rasoBoe orolJeHue, 4 — 14 — ]
coddedyHoe oTondeHde npu [=100 Bi/m?, 5§ — |t
To xKe, npu /=300 Br/M® 6 - 10 XKe, NDH 12 5
=700 Br/m? 0 ]
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pHaHTaMH Ha OCHOBE TePMO3KOHOMHUYECKOTO MOKa3aTeJish — XapaKTe-
PUCTHKH TeIIOBOH 3(P(HEeKTHBHOCTH IO KO3(PPUUUEHTY UCNOAb308AHUR
nepsuunoeo ronatsa (KUT):

N 5 = Quom/ (Mg Qg) , (X 40)

rie Quom — TeNJO, TOABEAEHHOE K TOMEILEHHIO, My — MaCCa COXKIKEMHOTO NEpBHUHO-
ro TOIJIHBA, Qg— yAeJbHAS TeioTa CrOpaHHs NepBHYHOTO TOIJIHBA

Ha puc. X.23 npeicraB/aeHo pachpefesieHne Telsa B CXeMe IeJHO-
YCTAHOBKH C KOMIDECCHOHHBLIM TEIJIOBHIM HAcOCOM, HCIOJb3YIO-
UM 3JieKTpUuecKuii npipof. CiKHraemoe Ha TCINJIOBOH 3JCKTPOCTAHIUH
TOMJUBO HPeobpa3yercs (1sn) B 3JACKTPHUECKYIO 3HEDPTHI0 U PACKOAY-
eTCsl Ha IPHBOX TEIIOBOro Hacoca. TemsmoBoit Hacoc mpeoOpasyeT HoA-
BOAUMYIO K HEMY 3JIEKTPOIHEPruio ¢ 3PQeKTHBHOCTLIO My Pacmpene-
JuTeNbHAA CHCTEMa YacTHYHO TepseT TelJio (Npac) H MOABOAMT €ro K
06CIYKHBaeMbIM MOMEIIEHUsAM B KOJHUECTBE

Qnom = Mpac My x Man (Qg my) (X 41)

B cBA3H ¢ TeM, UTO TellJ0 HapyXKHOro BO3JyXa He YUYHTHIBAeTCA B
oblKX 3aTpaTax Tellla, HOKA3aTeNb 1, MOXKeT OHTh O0Jblie elHHU-
upl. [Tokaszatesb TensioBo#t spheKTHBHOCTH 3aBHCHT OT TeMIepaTyphi
HapyXKHOTO BO3AyXa, MO3TOMY MJIf XapaKTepUCTHKH ToaoBoit 3ddex-
TUBHOCTH PabOTbl CHCTeM ero MPeACTaB/IAIOT B BuAe  (QYHKIHH 3TOTO
napamerpa.

Ha puc. X.24 ana npuvepa nmokasama takas guarpamMma AJsi pas-
JHUYHBIX HCTOYHHKOB TeIJIOBOH 3HePrud OJHOKBAaPTUPHOIO 3AAHUS.
Kak BHIHO M3 pHEYHKa, CHCTEMBI TeJHOOTOIIEHHS NaXke MpH HEeBHICO-
KOM cpellHeM YpOBHE paJHalH{d 3HAUHTENbHO MPEBBHIIAIOT A0 TElJao-
BO# 3((EKTHBHOCTH TpaAHIUOHHBIE CHCTEMHI Paciinpsia BO3MOXK-
HOCTH TAKOH OUEHKH, MOMKHO BBECTH TENJIOBO{ 3KBHBAJEHT MJfA Kaxk-
JOT0 KOHCTPYKTHBHOro sjeMenTa CKM, a takxe ajsa satpaT Ha HX
TPaHCIOPTHPOBKY M MOHTaxk. JTo Oyaer Haubonee  IpaBuJbHas Xa-
PAKTEPpHCTHKA CHCTEM [0 HX TelIoBo# sthdextuBHOCTH [laisg HOJMHOR
OLEHKH 3KOHOMHYECKOH 3(h(eKTHBHOCTH CHCTEM HO TEIJIOBLIM  3KBU-
BaJICHTaM HEOOXOLHMO BHIPa3HTb uepe3 HUX U 3aTpaTH Tpyza pabo-
YUX Ha MOHTaxKe H OOCJYKHBAaHHH CHCTEMBI.
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Fnasa XI. PE)XKHM PABOTHI, PETYJIUPOBAHHUE
H YNOPABJEHHE CKB

§ 75. OcHOBHbIE NOJOKEHHA

B mpeablAyIuX IJiaBax H3joxKeHsl Bompocsl Bei6opa CKB n pacue-
Ta NPOLECCOB TeMNJIOBIAXKHOCTHON 06palOTKM BO3NyXa B YCTAaHOBKAX
KOHIHUHOHAPOBAaHHS B pacyeTHble — TeIJIBIH W XOJOAHBIA  MepHOJb!
roja, HO3BOJIAIOLIME OMPENENUTh HEOOXOAUMBIE  TeIJIOBYIO M XOJIO-
IMJILHYIO YCTAHOBOYHLIE MOILIHOCTH, KOTOphHIe ofecrmeyar 3ajaHHBbIe
mapaMerpbl MHKpOKJHMAaTa B HOMEILEHHsX.

VisMenenne mapaMerpos HADYXXHONO KJAMMaTa B TeYeHHE Troja, a
TaK¥Xe HempepbiBHBle KoJieGaHHs TemJO- U BJAroBLLACJIEHHH B IOMe-
IEHUsX, BBI3BaHHble npeObiBaHWeM JIOfeH, paboTOH TeXHOJOrH4yecKo-
ro o0OpynOBaHUS M OCBELIEHHUs, NPHUBOJAT K HEOOXOAHUMOCTH peayal-
posarlis B UINPOKUX Hpefejax TemIOMacCOOOMEHHLIX H CMECHTEeJbHBIX
anmnapatoB CKB.

PerysupoBaHue nofaum Temaa (XoJ04a) B KOHIMNHOHHpyeMoOe€ IO-
MelleHHe MOMKeT ObITb KayeCTBEHHOE U KOJHUYeCTBeHHoe. Kauecrse-
HOe perylupoBaHue 3aKJ/io4aeTcsi B TOM, YTO HpPH H3MEHEHWH  KOJH-
4ecTBa TeNJa W BJAanH, BHUEASIONIMXCA B MOMEUIEHUH, CJelyeT H3Me-
HATbL HapaMeTpbl MPUTOYHOrO BO3JyXa HPH COXPAHEHHH HEH3MEHHBIM
ero pacxoga. KoauuecreenHoe peryiupoBaHHe COCTOUT B M3MEHEHUH
pacxoia HPUTOYHOrO BO3JyXa B 3aBHCHMOCTM OT M3MEHEHHS TemJo- H
BJIArOBBIJC/CHHA B HOMEIIEHHH MPH COXPAHEHHH  TOCTOSIHHBIX Tapa-
MeTPOB NpPUTOYHOIO BO3AyXa.

ITpumensieTcss TaKKe CMEUIGHHOE DETryJUpOBaHHWE, INIPH KOTOPOM
OJIHOBPEMEHHO WJIM HOC/ef0BaTeJ]bHO M3MEHSIOT Kak mapaMeTpbl NmpH-
TOYHOrO BO3AyXa, TaK U €ro pacxof.

Ananns pexkuma pa6otsl u peryanpopaduss CKB  cBsaszan ¢ pac-
CMOTPEHHEM MEePEeMEHHLIX BO BpeMeHH (KBa3UCTAlHOHAPHBIX) W  He-

lf,,,°0 CTallHOHApHBIX TENJOBBIX HpPOLEC-
coB (puc. XI.1).

2
L ! - PaccMOTpeHHe NpoHeCccoB pery-
I L JUPOBAHUA AAA JJHTENbHBHIX (Me-
~A CAYHBIX, CE30HHBLIX, TOJOBLIX) Ie-
oV PHOJOB 3KCIJYaTanu¥ CBA3aHO B

OCHOBHOM C PacCCMOTpPEHHeM mepe-
MEHHHX BO BpeMeHH, HO KBa3u-
CTal{MOHAPHLIX TENJOBLIX IpOLec-
COB, NMOCKOJIbKY B 3THX CJAy4asix u3-
MEHeHHe BO BpPeMEHH BO3MYIIAIo-
, , y INHX BO3XeHCTBHE (TeMmepatypa
0 10 20 30 z,cym, HApPYXKHOTO BO3AyXa, COJHEYHasi

¥ 7} b7/4 - mec
pajgvamMs W T. H.) TPOHCXOLHT

Puc. XI.1. JauTeasHble 1) (Mecaunme,
cesonHkle, rofoBhie) u xpau(onpemennue (zy 3HAYHUTeJbHO MeAJeHHee MO CpaB-

qacoBble, CYTOYHAI H3IMEH -
( e e o "SP4V HeHHIO ¢ TP OXOJIKHT EIHHOCTBIO TPO-

b
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neccos peryaupoBanus B CKB, B ee annaparax 1 B HOMelleHHH. Amna-
JH3 pexpma paboThl s 3THX HEPHONOB MHPOH3BOAMTCS C UeJbIO
BBHIOOpPa HEOOXOMHMEIX KOHTYPOB PEry/qHPOBAHHA H AJS ONpPEASNEHHS
0BIIHX PAacXoJ0B Temsa H XOJOAa — BaXKHLIX 0OKaszaTesedl IKOHOMHUe-
cko#t spdexruBHOCTH paboTe CKB. .

Perysuposanne CKB mpH H3MeHEHHAX  BO3MYIIAIOIMMX BO3JCH-
CTBHH B TeueHue KOPOTKHX IMPOMEKYTKOB BpPeMeHH (YacH, CYTKH)
onpesesisiercsl, MMaBHBIM 00pasoM,  HeCTAalHOHAPHHIMH  TeNJOBBIMH

lipomeccaMH, TaK KaK BpeMsi H3MEHeHMsl 3THX BO3JEHCTBHI COM3MeEpH-
MO CO BpeMeHeM HepeXOJHBIX TeMJIOBHX NPOLUECCOB B CHCTeMe H HO-
MelleHHH, AHaJH3 HeCTanHOHApHBLIX TEIJIOBHX  IPOneccoB B pacyer-
Hble (TemJbplf M XOJOAHHE) NepHoibl rofa NMO3BOJIET HE TOJBKO Hpa-
BHJBHO pPacCYHTaTb MaKCHMaJbHblE TENJIOBBIE H XOJIOAMJBHBIE HArpys-
KH Ha CHCTEMy, HO TakXe OHpeleJHTb TpeOyeMble XapaKTepHCTHKH
peryJHpyomuX YCTPOHCTB.

CaMBIM HEBHITOJHHM SBJsETcs IpoilecC KPAaTKOBPEMEHHOro pery-
JHPOBAHUS MNPH CKaYKOOOpPAa3HOM XapaKTepe H3MeHeHHs BO3Myllalo-
IHX BO3JeHCTBHH. B 3TOM cayuae AJIMTeJbHOCTb H BHI MePEXOIHHIX
TEIJIOBBIX MPOlecCoB OYAyT ONpeleJaTbCsi NHHAMHYECKHMH CBOHCTBA-
MH CUCTEMB! KOHAHMIHOHHPOBAaHHA H NMOMeHICHHs KaK OOBbEKTOB pery-
JHPOBAHHS, a TaKkKe XapaKTePHCTUKAMH peryJHDYIOIHX YCTPOHCTB,

JlJs1 ompefesieHHss OCHOBHBIX 3aKOHOMeEpHOCTeH (hYHKUIHOHHPOBAHHSI
konkpetHofi CKB Heo6xoauMO mpexie Bcero  NpOaHaJH3HPOBAaTh ee
paboTy B pacueTHHX JIETHHX H 3HMHHX YCJOBHSX, a TakXe ee paboTy
B TeueHde roga, Auanu3 paGoTel B pacUeTHHIX  JIETHHX H 3HMHHX
YCJOBHSIX C YY€TOM HEeCTalHOHAPHOCTH BO3MYIIAOMIHMX BO3AEHCTBHE H
TemJIOBEX HporeccoB B aueMentax CKB u  nomemenun mospoJsier
ONpPEReJHTh YCTAHOBOUHYIO TEMJIOBYI0 M XOJOAHJABHYIO  MOUIHOCTb
cucteMbl. M3yuenne pa6oret CKB B TeueHHe rogoBoro mepuHoia
IKCIMIyaTaUHH BBIABJSET HOCJAENOBATENbHOCTh PABOTH H  HEOOXOIH-
Mble Hpefe/ibl H3MEeHeHHs HPONYCKHOH CHOCOOGHOCTH OTAENbHHX TEHJO-
MaccOOOMEHHBIX H cMecHTeabHHX anmnapatos CKB ¢ yuerom usmeHe-
HHSl TEMJIOBJIAXKHOCTHOH HArpy3kd Ha 00pabOTKy BO3AyXa B KOHIHIIHO-
HUDYEeMBX HOMeElleHHsX.

PesynbraToM Takoro aHajmu3a sBJseTCS BHOOp pacueTHO20 pexcu-
ma paborer CKB. OGeoneuenne pacueTHOro pexnMa  paGoTH  OCy-
IIeCTBJISIETCS pe2yAlposariiem TMPOMYCKHON CHOCOGHOCTH TEmJIOMAacco-
OOMEHHBIX U CMeCHTeJbHBIX anmaparos. Kpome Toro, mpouecc perysnH-
pOBaHHS CBA3aH CO CJAyYalWHBIMH, KaK OBJIO CKa3aHO BbILle, KPaTKO-
BPEeMEHHEIMH  BO3MYILEHHIMH.

CoBMecTHOe paccMOTpeHHe pexXuMa  paGOTH H  PeryJHpOBaHHs
CKB ¢ yueToM RpHHATHX TeXHOJOTHYECKHX DeLIeHHil MO ONTHMH3a-
LHH 3HepronoTpebseHHs: NMPH 3afaHHOH OOECNEUEHHOCTH  pacueTHHX
BHYTPCHHHX YCJIOBHH B KOHJIHUMOHHDYEMOM HOMENIEHHH  HO3BOJsIeT
ONpeNleJIHTh panHoHajbHyl0 cxeMy ynpasaenus CKB. Hasbrefimas
3afaua cocrout B asromarusayuy CKB ¢ mesbio aBTOMaTHYeCKOH pe-
aJu3aniy NPHHATOH CXeMbl peryJHpPOBaHHS, aBTOMaTHUECKOiH peaJd-
3alHH CHCTEMH aJrOPHTMa yIpaBJeHHS.
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CiefyeT MOXUEpKHYTb 4TO TepMHH «ympasieHne» CKB aBasercs
6osiee oOMM H BKJIOYaeT B ceOs KpoMe yNOMSHYTHX Bbillie COCTaB-
JSIOUHX TakHe, KaK GJOKHDPOBKa, T. €. ofecmeueHHe 3ajaHHOM  HO-
CJIeOBATENbHOCTH (GYHKIHOHHPOBAHHA OTACJbHBIX 3JEeMEHTOB  IIpH
BKJIIOYeHHH H Bbikaouennd CKB; KOHTPOJb M CHIHaNH3aUHs DPaGoTH
oGopynosanust CKB; 3amkra ycTaHOBOK KOHAHIHOHMPOBAHHS BO3NY-
Xa B aBapHHHBIX CHTyalusax H 1p.

C nmoMompio pa3jiHYHBIX TEXHHUECKHX CPEACTB B CHCTeMe aBTOMa-
THyeckoro ynpaBJjenus CKB peiaioorcs 3agaud KOMaHJHOrO IyCKa H
OCTAaHOBKH arperartoB, NOJJepiKaHHe B ONpeIeJeHHBEe MepHOAM Mapa-
METpOB, OTJIHYAIOMMXCA OT MPHHSATHIX MJISL PacUeTHHX PeXKHMOB pabo-
o GKB. [Tpubopu u ycTpoficTBa aBTOMATHKH OCYHIECTBJSIOT  KOHT-
pOJIb U CHTHAJH3aLHIO OpefaBapHAHBIX CHTyalHil, a TaKxke BBIKIIO-
yeHHe O0O0OpYAOBaHHA B Ciayuae asapHH.

ABTomarnueckoe peryinHpoBanHe CKB  ocymiecTBiaserca  myTeM
npubopHO# peasiH3alMH KaK OTAENbHBIX (JOKaJbHHX) KOHTYpOB pe-
ryJIHpOBaHHsA, TaK H MHOrOKOHTYPHHX (CBsi3aHHBbIX) cHcTeM. KauecTBo
paboTHl NPHHATHIX CHCTEM aBTOMATHUECKOrO PEryJIHPOBAHHS ONpeje-
JsleTca TJaBHEIM 00pa3oM COOTBETCTBHEM CO3/aBaeMbIX NapaMeTpOB
MHKDPOKJIHMAaTa B KOHAMIHOHHDYEMHX NMOMelleHHSX TpeOyeMHIM 3Ha-
YeHHAM H 3aBHCHT OT NPaBHJIBHOCTH  BbIOOpa KaK TEXHOVIOrHYeCKOH
cxeMbl ¥ 000pynoBaHHsl 06paboTKH BO3AyXa, Tak H NpHGOPOB aBTOMa-
THKH.

Db dexTHBHOe ynpaBienue coBpemedHhiMH CKB Bo3MOXHO myTeMm
CO3/aHHA CJOXKHBIX MHOIOKOHTYDHHIX, MHOTOMEDHBIX, B3aHMOCBSI3aH-
HBIX CHCTEM aBTOMAaTHYeCKOro  peryjupoBanHs. MHOrOKOHTYypROCTb
CHCT€M  aBTOMATHYECKOro peryJjHpOBaHHs  ONpele/AeTCs CJOoX-
HOCTBIO HOCTPOeHHS TeXHOJOTHUeCKHX cxem KOHJH-
LUHOHHPOBaHHs BO31yXa, OCHOBAHHHX Ha peasH3anHH cnocoboB Hapal-
JIeJIbHO-NIOC/Ie10BATeJIbHOA TelJiOBJIaXXHOCTHOH 00paboTKH Bo3ayXa.
MHOroMepHOCTp CHCTEM aBTOMATHYECKOrO pEryJHpPOBaHHS OGBICHIET-
CA TeM, YTO MHKPOKJHMAT KOHAHLUHOHHPYEMOro MHOMEIeHHS Ompeje-
JSIeTCS HECKOJbKHMH peryJiHpyeMbMH HapaMeTpaMH (TemmepaTypof,
BJIAXKHOCTBIO, MOJIBHXKHOCTbIO BO3XyXxa, jnaBjeHHeM). BsaumocBssan-
HOCTb CHCTEM aBTOMaTHYECKOrO peryjupoBaHHa oOycjoBjeHa TeM,
YTO IIPH COBPEMEHHHX TpeOoBaHHAX, mpenbsBasieMux K CKB, koutpo-
JHpOBaHHEe TOJLKO OJHOTO H3  HapaMeTPOB MHKPOKJIHMarTa B 60Jb-
LWIMHCTBE C/AyYaeB SBJASETCA HexocTaToOUHbIM. (DuU3HyecKHe  cBOHCTBA
BO3AyXxa B mpolecce ero TeHJIOBJIaXKHOCTHOH 06paboTKu H B mpouecce
H3MEeHEHHsS MOA AEACTBHEM TeIUIOBJAXHOCTHHX HATPY30K B MOMeIIe-
HHH ABJSIOTCS B3aHMOCBA3aHHBIMH, MO3TOMY CHCTE€Ma aBTOMATHUYECKO-
PO pEryJiipoBaHHs  [OJKHA B3aHMOCBSI3aHHO  PeryjiupoBaTh Kak

abCOMOTHREE 3HAUCHHS nmapaMeTpoB, TaK U HX OTHOCHTEJIBHBIE 3Hauye-
HHsI.

§ 76. F'opoBble M3MeHEeHHS NapaMeTPoOB KJIHMAaTa

TonoBoit X0 KJIMMaTHUeCKMX HapaMeTPoB HaHGoOJee HATJSIAHO Xa-
PaKTepH3yercs H3MEHEHHEM CpefHeMeCSIUYHBIX 3HAUEHHiH, MOJydyeH-
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HBIX [0 AAHHLIM MHOTOJIETHHX Ha- s

6mozennii, KpuBnie roxoBoro xona % g < T
(puc. X1.2) B atom cayyae uMelOT ] F| 2 1 T
NiaBHbil Xapakrep H mphOmmKa- §| Sl X f‘_
J0TCSL 11O CBOGMY OYepTaHMIO K mpa- >\ " ARAY ?ﬂ _
BHJBHLIM rapMoHMueckuM. Taxoit 241 ol W %/_A’\;\\ -
XapaKTep H3MEHUHBOCTH mapaMer- 160} y;l 1 1471 [ T\7 1 »
POB HapYXKHOrO KjauMara o0yCJIOB- 7% ok .y

JeH MNOCTOsHHO AeficTBylomumu 120t ol g4 4 Ll AY«. o
NpHUMHAMH: HEPHOAHYECKH H3Me- 7%: ! 1 7 -
HAIOMAMHCS PajHALHOHHLIME BaK- gt ool -5 ! X
TOPaMH H COBOKYIHOCTbIO MECTHBIX %F Pu/Bul A
ycaoBuit. Bee cayyafinne sBiaenns “pl |

I
. ZTXZ/
HeCHCTEMAaTHYeCKOro nopsaaka, acH- TImry Hg;%gx

CTByIOINHE B Ty HJIH HHYIO CTOpOHy, Puc, X1.2. TogoBofl x0A MapaMeTpoB HapyX-
B mponecce oCpeaHeHus1 OKa3blBa- HOro K""M:a’l:)r:::mg;":;?{ﬁuz‘)ocnu (no
I0TCA HCKJIIOYCHHBIMH. [ — TeMmepaTypa Hapy®HOro BosZyXa: 2-—

MakcuMaJjbable B MHHHMAJhb- SHTaJbIUS HapYKHOrQ BO3NYXa, 3§ — HHTEH-
Hble 3HAUEHHs HHTEHCHBHOCTH CyMm-  C"PHocT® °T°;,*;f"'*;',gﬁmp,;g’;f,‘;ng Ha TopHIOHT
MapHO}i COJIHeYHOH pajHagHH B
CpPeHHX IUHPOTaX HNPHXOAATCA OOBIYHO HA Mecsubl MaKCHMAaJbHOrO
H MHHHMaJbHOI'O 3HaueHHH yria CKJAOHEHHS COJHna (HIOHDb, AeKabph).
OnHako B peasibHHIX YCJIOBMAX OGJIaYHOCTH, 3aMbIEHHOCTH BO3AYXa,
XapaKTePHHX AJA OTAEJbHBIX reorpaHuecKHX HYHKTOB, BO3MOXKHO
CMeINeHHe SKCTPEMajdbHRIX HePHOAOB B Ty W/IH HHYIO CTODOHY.

lomoBoft x04 TeMmepaTyps HapyxKHOrNO BO3ZyXa CJeAyeT 3a rofo-
BbIM XOZOM COJIHEYHOH paJHauHud ¢ HEKOTODHM 3ala3iblBaHHeM, YTO
CBA3aHO C HECTAaUHOHAPHHIM XapakTepoM  OOMeHHHLIX HpPOUECCOB B
HOPH3EMHOM CJi0e aTMoctephl.

l'omoBoii MakCHMyM TeMNepaTypel Hapy:KHOro Bo3Jgyxa OOHYHO
HabJ/01aeTcsa B HIOJIe, a MHHHMYyM — B sauBape. C TemmepaTypoil Ha-
PYKHOro BO3Ayxa CBs3aH I'OAOBOH XOJ BJIaXXHOCTH BO3AyXa, a YacTo H
CKOPOCTH BeTpa.

TapMonnueckuil XapakTep H3MeHUHBOCTH KJIHMAaTHUeCKHX mapa-
METPOB IO3BOJIsSIeT OHPeNe&NUTh UX (yHKHHeH BpeMeHH roja B BHIE
TPHTOHOMeTpPHUecKOro psafa, JlocrarouHas TOYHOCTb AaNNPOKCHMAIHH
M3MeHeHHs B OOJIbIUHHCTBE CJAyyaeB MOCTHraeTcs NMPH PAAE, COCTOSINEM
W3 JABYX NOEPBHIX YJEHOB:

Y=Y, +Aycos z, (X1.1)
rae Yr— cpefHerof0Boe 3HaueHHe Kakoro-nubo napamerpa kiauMaTa (TeMmepaTypdl,
SHTAJBIHK HAPYMKHOTO BO3AYXa, MHTEHCHBHOCTH coJHeuno#f pamuauuu); Ay — romo-

Basg aMIVIUTYAA H3MEHEHHA mapaMeTpa; 2 — OTHOCHUTeJbpHAfl 1POJOJKHUTENbHOCTh
TOA0BOrO H3MEHEHHUS TapaMeTpa;

7= 2n 2365, (X1.2)

rie 2==2'—z"3%C _ ppeMs, npolllejlllee OT MOMeHTa MaKcUMyMa TNapaMeTpa, CYT;
2’ — BpemMs, OTCUMTaHHOe oT | sHBaps, CyT.

3HaueHHs BeJHUHH Yy, Ay, 2M8KC [Jig pas3sHuyHBIX KJIUMaTHYECKHX
HapaMeTpoB H reorpaduyeckux paifioHOB MOryT ObHITh MHOJy4YeHH C
noMomblo 06paboTKH (paKTHYRCKMX MaTepHaJNOB MeTeopOJOrHdecKHX
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Ta6nuuma XI1 XapakTepHCTHKHM rogoBOoro Xxoja Tapamerpos kaumata B Mockse

/ Ipepr BT/M?
° | Grope
XapaKkTepPUCTHKH NapaMeTpoB ty °C Kil;K/ B‘;O/I;az 9 9% %o s
Cpeauerofosas Beanuuua Y 3,7116,7 |117,5 | 93 50 {104,7
Amnnuryna Ay 14,15 26,1 ]109,3 | 62,8 | 46,5 | 83,2
Bpems makcumyma zJ**¢ 197 1197 167 (167 |167 |167

HaO/Moenuil niIn faHHHX, OpuBefeHHbnix B CHull 11-1-82, B Ta6a.
XI.1 pjs nmpuMepa mpHBeLeHH CPeXHEr0fOBble 3HaUeHHs Yy, aMIJIHTY-
Abl Ay H BpeMsi MakCHMyMa 2y™¢  TeMIepaTypul fx H IHTAJbIHH In

Hapy¥XHOro BO3AYyXa, a TaK»Ke HHTEHCHBHOCTH CyMMAapHOH COJIHeYHOH
pagmalMH ¢ Ha TOPH3OHTAJbHYIO H BepPTHKAJbHbiEe NMOBEPXHOCTH pas-
HOI opHeHTanuH 1Jisi MOCKBBHL

CpennemecsuyHble 3HaYeHHs NapaMeTPOB KJHMaTa, NPHBeAeHHLIe Ha
puc. XI.2, aBisAIOTCS CPeAHHMH H3 MHOTOJIeTHEro psiia HaOJIOZeHHI H
COOTBETCTBYIOT K03t U HEHTY oOecnedeHHOCTH, paBHOMY 0,5. B oTaedb-
Hble TOAbl OTKJOHEHHS OT CPEeAHHX MHOTOJIETHHX 3HauYeHHII MOryT OHITb
BeCbMa 3HauyHTeJbHHIMH [3].

C nomompbio dopMysan (XI.l) MOXHO OThICKaTb  HPOJOJNKHTE/b-
HOCTb AZ, CyT, CTOSIHHSL B TOAY TOTO HJIH HHOTO llapaMeTpa HapyXKHOTO
KJHMaTa Bblllle 33laHHOTO 3HAaueHHs Y Kak o6paTHYIO TPHTOHOMETpPH-

4ecKyi0 GYHKIHIO

365 Y —Yr
A z =—_— arccos T . (X1.3)

B psge cayuyaeB BO3HHKaeT HeoOXOAHMOCTL OllpejesieHHsl MPOAOJI-
XKHTeJbHOCTH CTOSIHHA TapaMeTpa Y, Korja ero 3HayeHHs BHIXOZAT 33
npejedbl CpefHEMECSYHEIX BeJHYHH. Tak, psAL MpoLEeccoB perysanpoBa-
Hist CKB noMemieH##il mpoTeKaeT B MEPHOAH, COOTBETCTBYIOIIHE 3HAYe-
HHSIM MapaMeTpoB, OJH3KHM K MaKCHMaJbHBIM H MHHHMaJbHbIM. B
3TOM CJAYYae MPHXOLHTCA OTKa3HBAaTbCS OT ONHCAHHS TOXOBOH H3MeH-
YHBOCTH C TIOMOMIbIO CPeJHEeMEeCAUYHEIX 3HaueHHH W MepexojHTh K pac-
mHu(pOBKe U3MEHUYHBOCTH apaMeTPOB B NMEPHOAH HUX MAKCHMAaJbHHX H
MHHHMAJbHHEX 3HaueHUH. FI3MeHUHBOCTbL BCeHl BO3MOMKHOW COBOKYIHO-
CTH 3HaUeHH)i MapaMeTPOB MOKHO HCCJEN0BaTh C TMOMOILLIO CTATHCTH-
yecKUX (PyHKUHUA pacrnpeneseHHs 3THX 3HaueHHH B roay. B aToM ciayuae
TaKxe BO3MOxHa [3] anmpoKCHMallHs C NMOMOWIbI0 TPHrOHOMETpHYe-
CKOTO pfi/ia, HO OTJIHUYHE COCTOHT B TOM, YTO 3aBHCHMOCTb IDPOLOJIKH-
TEJLHOCTH AZ CTOsIHHA MapaMeTpa OT H3MEHEHHsl ero BeJHUYHHbl Y
NPHHHMaeTCs B BHJE 5 ] .

36 36. T
A= ———— sm[4AY (Y——Y..)]. (X1.4)

CaenyeT o6paTHTh BHHMaHHe, UTO IO 3aKOHY  CHHycCa B JaHHOM
cjyuae MEHAeTCs OTPe3OK BpeMeHH AZ [0 Mepe H3MEHEHHd napameTpa
Y ¢ nepuogom, paBuuM 4AY. Beipasue AY uepes Yr H Yoxe, MOJSYyUHM
AY=Ysc—Yr, rie AY —ueTBepTp nepuoda; Yaxe — 3KCTpPeMaJsbHOE
3HayeHHe NapameTpa; Yr— ero CpeiHerojfoBoe 3HaYeHHe.
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0603HaqHB AZ AZ, ‘//205 A;v/aoddf

a57 )
V= (r—Yi)/AY (X15) b oy
H BHpa3uB Az B 4, NONyYuM npHO- 0’6} / \ - o
JIH3HTNbHYIO aHAMHTHYECKYIO QyH- g7 60 143
KIUIO [PONOJIKHTEJNBHOCTH CTOA- | E—=— =i
HHsl 3HAYeHWd mapaMerpa HapyX- 08 } | 102
HOro KJWMaTa BHIIlE 3afaHHoro Y. - | | w0
L= 09 tapan | | a1
A 2=4,38.10% [ —sin (nt Y/2)]. !H l IH .0

e
(X1.6) %0° 1705060402 0 02 04 06 08 10
Ilasi onpepeneHdss HPONOJKH- y g
rejibHad BJIaXKHOCTb Qg BO3AyXa
- Puc. X1.3. Homorpamma aas onpefeaenust
paMerpoB HapyXKHOro KjJuMara HH BEPOATHON NPOAONIKHTENLHOCTH CTOSAHHA TEM=
XK€ 3aJaHHOro HAaao W3MEHHTL B nepatypsl W 8MTaAblHu HAPYXHOTO BO3AY~
32aBHCHMOCTH (XI 6) 3HAK MHHYC Xa BhIIE HAH WHXE 3a/aHHOTO S3HAYeHHS
Ha MIJaroc.
lefl HaJHYHHA JAaHHHX O BepOHTHOﬁ HPOAOJIXKUTCABHOCTH CTOAHUS
pasnMyHLIX 3HaYeHHH MapaMeTpoB HAPYXHOTO KaumaTa BeauyuHol AV
MOTyT OHTL OmpefiesieHb HO (opMyJe

YKC
AY = [2: (Y —vy) A z] /66,5. (X1.7)

r

YuuTHBas JIOTHUECKYIO CB3b MexAy rofoBuM XogoMm (XI.1) u
G yHKIHEH rogoBoro pacmpeseneHus napamerpa kaumara (XI1.4), Mmox-
HO HCHOJIb30BaTh NPUOJMHKEHHYIO 3aBUCHUMOCTb AJSl onpefeqeHus AY
B BHJE:

AY =24y, (X1.8)

rae Ay — aMILJILTyga roJ0BOro xona (iEEIIHeMggH‘IHHX 3HayeHHU#H napaMeTrpa

Hckomuie 3HayeHus Az U Az (B Az BeawuyMHa AZ, 4/roji, OTHECEeHa
K 365-24=8760 u/rox) MOXHO ONPEJENHTb C NOMOIIbIO HOMOIPaMMBbI
Ha puc. XI.3. [Toc/ie0BaTeJLHOCTb MOJbB30BAHUS HOMOTPaMMOR HOKa-
3aHa Ha PUCYHKe CTPeJKaMH B 3aBHCHMOCTH OT 3HaueHHH Y (m0JiOXKH-
TeJbHHX WJIM OTPHLATENAbHHX).

§ 77. UsmeHeHHe TelIOBOro0 COCTOSHHS NMOMeLieHHS M XaPAKTePHCTHK
npouecca KOHIMUHOHHPOBAHHSI B TeUeHHe TrOfa

TennoBofi pexuUM NOMEMIEHHsS ONPENEJACTCS MOCTYIVIEHUSAMH HJIH
[OTEPAMH TemJia Hepe3 HapyXKHHeE orpaxiaeHus Qorp, OT TeXHoJOruue-
CKOro 060pynoBaHUsl Qrex W AP. M3MeHeHue mapaMeTpoB KiuMarta B
rOJJ0BOM XOJ€ MPOUCXOAHT OYEHb MeNJICHHO, HO3TOMY TEeHJOBOH peKHM
OOBIYHBIX MOMEIIeHHH ¢ MaJIOHHEPUHOHHBIMU (OTHOCHTEJNBHO TOLOBHIX
M3MEHEHHH) Orpa)KieHUWsIMH B KaXKAbli MOMEHT BpeMEHH roja MOXKeT
paccMaTpUBATLCS KaK CTallHOHApHBIR, B obuieM Buje remioBoe coCTos-
HHe NOMenieHHd B KaKOH-TO MOMEHT BPEMEHH rof0BOr0 XOAa MOMKET
OBThL INPeACTABJCHO ypaBHEHHEM TemJoBoro 6ajaHca Qn HOMeIleHus

Qn= QOl'p+QTex- (XI‘QJ
12* 3ak 502 — 339 —

Onexrponnag Subnuorexa http:/tgv khstu.ry/



ITpunuMas BO BHHMAaHHe rapMo-
HHYECKHI XapakTep TONOBOH H3-
MEHUHBOCTH (PaKTOPOB, BJHAOLIHX
Ha TENJIOBOEe COCTOSIHHE IOMelle-
HHsI, TeNJoBO# 6asiaHC HOMEILEHHs
MOXKHO HpPeACTaBHTb B BHae 3aBH-
CHMOCTH:

Qu=Qy  + Ag_cosz, (XI.10)

%, bados d
o rae Qur— cpeiHee 3a roj 3HayeHHe rap-
MOHMUYECKY W3MEHSIOILerocsi TemIoBoro Oa-

Puc. X1.4. KpyrioroAuuHoe perysupoBaHue JlaHca TOMelleHHd, AQn-—-aMmmTyzLa oT-

J—— 5CEBC nepsoi  pemspKy- KJOHEHHs. H3MEHeHusli Telosoro GaJsaHca
Aammed; A — ycaopuas  KAnmaruyeckas ~ OT CPEAHEro.

Kpupas JJis ynpouieHusa 6yneM cCUHTATD,

qyTo xapaKTep H3MEHUYHBOCTH TeEM-

neparypn BHYTpEHHEr0 BO3AyXa TaKixkKe HpI/I6JII/I}KaeTCH K rapMoHuue-

CKOMY KOJIeGaHHI0. B CONTBETCTBHH C 3THM
tnztB_r—l—Athosz. (XI.11)

CpenHerogoBoe 3HaueHHe TeMOepaTypn BHYTpPeHHero BO3yxa
Iz.r ONpedeJHM KakK cpelHee MeXAY 3HMHHM fp.; H JETHHM fp.x pac-
YeTHBIMH 3HAUEHMSMH, a aMIVIHTYAY A:, — KaK NOJOBHHY HX Da3HO-
cTH. BpeMs HacTymieHHsT MakcHMyMa TeMHOeparypel COBHaZaer ¢
BpeMeHeM MaKCHMyMa TelJOHOCTYIJIeHHH.

OcHOBHBIE XapaKTepPHCTHKH Hpomecca KOHIHUHOHHPOBAHHS BO3-
Jyxa pacCMOTPHM HOpPHMEHHTENBLHO K JABYyM cXemaM 06paboTKH BO3-
Jyxa: NpsAMOTOYHOH W ¢ mepBOH peunpkyasuueir (puc. XI1.4).

Ilprn npoeKkTHPOBaHHH OOHYHO 3aHal0T HJH ONpeNesioT cJAeRylo-
IHe BeJHYHHBI: H3GHITKH HJIH HefnocrtaTku Temiaa AQ u Bjarn AW,
HampaBJjieHHe Jiyua Hpolecca B [OMelleHHH &, mapamerpbl BHYTpeH-
Hero (g, ts, ds) u HapyxkHoro ([u, tu, dx) BO3AyXa B JIETHEM H 3HM-
HeM peXHMax, a Takxke JNOMyCTHMHIH mepemaj MexXAy TeMieparypoil
BHyTpeHHero (yxaaseMoro) H TPHTOYHOrO Bosayxa Af.

[TponyckHass cmocOGHOCTL CHCTEMBl KOHAHIHOHHDOBAHHsA [0 BO3-
AyXy Lpp OTHOCHTEJNBLHO HCXOXHBIX JAaHHLIX ompefeasiercs [3] mo
ypaBHEHHIO: |
Lyp=(0,98AQ—2,45 AW)/A¢. (XI.12)

XoJopHabHAS MOLIHOCTL CHCTEMBl OINpejeNsieTcsl 3aBHCHMOCTAMH
(cM. puc. XI1.4): )
IJIl OPSMOTOYHOH CHCTEMBL

Qoxa = Lup (Iy s — 1o 4)3 (XI.13)
LN PeLHPKYJALHOHHOA CHCTeMbl
Qox.nanP(Ic_n'—Io.n)- (XI.14)
Beanunna /,.n onpegedsiercsa no gpopmynam [3], a
Io g=an Iy ;—1; 5 (1 —aw), (XI.15)

T gr — JOJA HADyKHOTO BO3JyXa B OGLIEM DACXOAE.
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Pacxox Temsa BO3AYXOHNOAOrpeBaTe/IAMH I CTYHEHH 3aBHCHT OT
Pa3HOCTH 3HTAJbIIHH BO34YyXa HoCJie HUX U HApPYXXHOIO BO3AYXa:

Q=1Lnp (Uk—1y,) au (XI.16)

JlJia npsMOTOYHOH CHCTeMbl BeJHYHHA /[ paBHa SHTAJbIHH BO3-
AyXa Ha BbIX0Je H3 ODOCHTeJbHOH KaMepH B pacueTHHX 3UMHHX ycC-
JOBHAX. JIsl peNHPKYJALHOHHBLIX CHCTEM BEJHUHHY [x MOMKHO Ompe-
HeJHTh ABOSIKO: 3afaBIIHCh TeMOepaTypOH H OmnpeseHB IHTaJbIHIO
Ha BHIXOJe H3 BO3AyXOoHarpeBaTejsell HJH 3afaBIUHCh 1[I0 TeM HJH
HHHM COO0GPaKeHHSIM BeJHYHHON ay.

Pacxox Temsa BO BTOpPOH CTyHedH MOJOrpeBa siBJseTCa (QyHKIH-
efl TeIVIOBOrO COCTOSIHHA MOMelleHHs H OHpexesseTCsd g 06eHX CHC-
TeM KOHJHIHMOHHPOBAHHS Bo3ayXa no ¢opmyJe

Qp=Lap (Us— 1) —AQ. (X1.17)

[TpHBefeHHbIE 3aBHCHMOCTH HO3BOJISIOT ONPeNeJHTb XapaKTepH-
cTHkH paccmorpenHbix CKB pust s06oro MoMeHTa BpeMeHH paloThI,
B TOM YHCJ€ pacueTHble, ONPeRJIAIOIHEe KOHCTPYKTHBHOE pelleHHe
H YCTAaHOBOUHBE MOIIHOCTH BCeX 3JEMEHTOB CHCTEMBbI.

Jlernnit pexum pias CKB 0O6bIYHO sBJISIeTCS MCXOXHHM, OH OIpe-
AeJISeTCA MO PACUYeTHbIM 3HAYEHHSM TeJIO- H BJaroM3ObITKOB H na-
paMerpam COCTOSIHHSI BHYTDEHHero n HapyXKHoOro Bo3gyxa. 3HMHHe
3HAUEHHS XapaKTEPHCTHK OIPEeNsIOT paCUeTHbIA DEeKHM XOJOZHO
ro mepuosa ropa. l'ogoBoft pexkum paboTet CKB cBsizaH ¢ H3MeHuUH
BOCTbIO XapaKTEPHCTHK BHEIUHHX H BHYTPEHHHX VYCJOBHH B Teye
HHEe Toja.

§ 78. AHanu3 rogosoro pexxuma paGotet CKB u BmiGop KOHTYpOB
peryJMpoBaHHs

Ananus pexnmoB paGoret CKB B TeueHHe roga mpoBOZMTCA aHa-
JHTHUECKHM TyTeM HJH rpadHYecKH C NpHMeHeHueM [ — d-gmarpaM-
Mbl (mocJie BeIGOpa CXeMHB 00pal0OTKH BO3xyXa B PacUeTHbIX 3HMHHX
H JIETHHX YCJOBHAX). B

Paccmorpum pa6ory CKB KpyrJorogHuHoro feiiCTBHSI Ha HpHMe-
pe YCTaHOBKH  KOHIHUHMOHHDOBAHHSI C MepBOf  peuupKyJsiHed
(puc. XL5 a). Cxemoit o6paborku Bosayxa (puc. XI.5,6) B pacuer-
HbI# XOJIO/HBIH HepHOL MpexyCMaTPHBAeTCs: HarpeB HapyXHOrO BO3-
AyXa CHauajJa B yTWJH3aTope ¥, a 3aTeM B BO3AyXOmojorpeBareJie
I crynenn moporpesa BIII, cMelueHHe €ro ¢ BO3ZyXOM IHepBOk pe-
LAPKYJIANHH, agHabaTHOe yBJiaXKHEHHe CMeCH B ODOCHT&JIBbHOR KaMe-
pe, HarpeB cMeCH B BosayxomogorpeBaTese II cTymeHu momorpesa
BIIII H BHINIYCK ee B MOMeleHHe (Jy4 MPOLecca emom.s). B pacueTHoI
TeIUILIH TIEPHOA TPOMCXOJHT CMeIUeHHe HapyXKHOro BO3AgyXa C BO3-
AyXOM TI€PBOM DeuMPKYJSLHH, HOJHTPOHNHYECKAs] OCYIIKAa H OXJaxK-
ACHHE CMeCH B ODOCHTEJNbHOW KaMepe, 3aTeM HarpeB CMecH B BO3fy-
xomonorpesatesne Il ctynenn momorpeBa BIIII u BHINycK ee B TNOMes
mietne (Jyd Ipouecca emom.u).

B xonauuHoHHpyeMoM moMelieHHH TeMnepaTypnl Iz H OTHOCH-
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Puc. XI.5. MpuununHaasHag cxema
¢ KOHTYPaMH peryJiHpoBaHHsi (a), npo-
necc TenJOBAAKHOCTHOH oGpabor-
KH Bo3AyXa (6), rpaduk peryauposa-
HHA napaMerpos BO3AYXa B nomerie-
HHH (8), rpadHKH peryJHpoBaHHs pa-
60Tl TENNO0OMEHHLIX H CMECHTNBHLIX
annapartos (2) CKB
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TeJbHAsl BJAXKHOCTb (p BO3AyXa JOJIKHBH MOAAEPKHBATH C 3apa-
Hee HM3BECTHOH TOYHOCTBIO B HEKOTODHIX Hpefenax B TEUEHHE BCEro
rofosoro nepuoga skcmayatauun CKB, uTO npHBOAMT K HeoGXoAH-
MocTH ux peryauposahus (puc. XI.5,8). PaccmorpuM Tpu Meroaa
peryaHpoBaHus.

Peryanposanne no TtemnepaType «TOUKHM pochi». B Hacroguiee
BpeMsi pacnpocTpaHeHHbIM MetojioM peryauposanus CKB  sBas-
eTcd MeEToA TOYKH POCH, NPH KOTOPOM  OTHOCHTEJbHAs BJaX-
HOCTh BO3AyXa B mponecce 06paboTKM B OPOCHTENbHOH KaMmepe INpH-
“6auxaerca kK @==1009% (peampHo 90—95%).

OTHOCHTEJIbHOE MOCTOSIHCTBO (5 B INOMEIlleHHH obecneyHBaeTcs
nyreM cralUaM3anuy TeMIepaTypbl TOYKH POCH fp MPUTOYHOTO BO3-
Ayxa. DTOT KOCBEHHbIH cnocob obecreuenus @z~ const paer yaosJe-
TBOPHTEJbHBE Pe3yJbTaThl NPH HE3HAYMTEJbHBIX KOJeOaHUsX BJjaro-
BblieJeHuil B IoMemeHHH. IIpy 3HAYMTEJbHBIX KoJeOaHHSX BJAro-
BhlAeNEeHull AJ5% cTabuau3anuu @z HeoOXOOAMMO H3MEHATb BJaroco-
JepaHue IPUTOUHOrO BO3AyXa.

PeryaupoBaHue fz OCYIIECTBJSETCS, KaK NPaBHJIO, H3MEHEHHEM
TeNJoBOH MOILIHOCTH Bo3ayxonogorpeBateneil Il crymenm nogorpesa.

B Teyenue roja mapaMeTphl HapYXHOTO BO3AyXa MEHAWTCH B

wupokux npenesnax. Ha / — d-guarpamme (cM. puc. X1.5,6) obnacTs
3THX H3MEHEeHHH OKOHTypeHa NyHKTHpoM M JuHuell ¢=100%. C us-
MeHeHHEeM NapaMeTPoB Hapy»KHOro BO3AyXa TelaoBast MOILHOCTh
TENJIOMAcCOOOGMEHHBIX M IPONycKHasg Cnoco6HOCTb CMECHTEJIbHBIX
annmapaToB YCTAaHOBKHM KOHJAMLIHOHHMPOBAHHS BO3AyXa TaKxke OyJeT
MEHAThCA.
\/ Aunaaus paboThl yKasaHHbIX annapaTtoB B TedeHHe rojga yAoOHO
BLHINOJHATL ¢ npuMeHeHneMm [ — d-gmarpaMunbl (cM. puc. X1.5,6). ITo
Meépe yBeJHUYEHHS 3HTaJbIHH HAPYXKHOrO BO3AYyXa OT [q; K [, TelJo-
By MOILHOCTb BO3AyXomojorpesateseil I cTymenu nogorpesa He-
00XOAMMO yMeHbIlaTb, TaK KakK B NPOTUBHOM cJy4yae MPOH30HAeT
yBeJHUEHHEe TeMIepaTypbl TOYKH POCH fp NMPHTOYHOro Bo3ayxa. Ilpu
Ix=1, BosayXxomojorpeBaTeJb I cTynmeHwm mojorpeBa goJKeH ObITb
Boikaouen. [lpn [1</y<<[; 3ajaHHOe 3HAueHHe I, MOKeET ObITHL JO-
CTHTHYTO IlyTeM H3MeHEeHHs COOTHOINeHHsl HapyXKHOrO H pPelyupKyJd-
uHoHHOro Bo3ayxa. llpu [u=I, yepes opocuTenbHy KaMepy HoJ-
eH NMPOXOAUTb TOJbKO HaPyKHbIH BO3AYX, T. €. yCTaHOBKa OyleT
paboTaTh KaK nmpsiMoTouHast. B obaactu I,<<Ix<[3 opocuTeNbHass Ka-
Mepa pabortaer B afinaGaTHOM pexUMe, 0XJ1aXKAasi H YBJAAKHASA TOJbKO
HapyXHBIH BO3AYX, Tak Kak Gp=0. BcaeacTBue ysenuyenus BJaro-
COAEPIKaHUs MPUTOYHOrO BO3JyXa OTHOCHTEJbHASt BJAXKHOCTL @p B
noMeuieHuy OyZieT yBeJHUMBATbCS H MOMKeT BHIATH 3a LONyCTHMbIe
npefensl. HanGonee mnpocTo yMeHbWMThL 3HaYeHHe @ B 3TOM CJY-
Yyae MOXKHO HEKOTOPHIM I[OBHIIIEHHEM TeMIepaTyphl INPHTOYHOTO
BO3lyXa W TeM CaMblM yBeJHYeHHEM TeMIepaTypsl fz B IOMeElleHHH.
Ilpn Ix=I5 3Hauenne ¢, B MOMeUIEHMH NOJIKHO COOTBETCTBOBATH JeT-
HeMy pexHuMY. i

Ilpu [3</3<<I, B nomemlenne nogaercs TOJBKO HapyxXHHH BO3-
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IYyX, KOTOpBIfi (AJifi COXpaHEHHsi OTHOCHTEJbHOTO IIOCTOSHCTBA ¢p)
HeoOXOAMMO OXJa¥JaaTh € TMOHHKEHHeM 3HTAJbIHH, JJf 4Yero B
OpPOCHTEJIBHYIO KaMepy MOAaeTcst XOJ0AHAA BOXAa OT HCTOYHHKA XO-
JdopocHabxenus. Ilpn [4<[u<Jyn KIS 9KOHOMHH XOJI0OAA HCIOJbL3Y-
ercs pelnHpKyJSIHOHHHIH B0o3ayX, o00paboTKa BO3JyXa ocyllecTBJs-
ercsi Mo cxeme, paccMOTPeHHO# A/ PacyeTHOro JETHEro Hepuoja.

Broimosinennslit anajus NO3BOJIieT MOCTPOUTh CpadHKH peryJHpo-
BaHus paboTH TenjoMaccoOOMEHHHIX M CMecHTeJbHBIX anmnapaToB B
KOHAMIHOHepe NPH TOAOBHX H3MeHeHHSX 3SHTAJbIHH HAPYKHOIO BO3-
ayxa (puc. XI1.5,2). [paduky HarjsaHo NOKaspiBalOT H3MEHEHHE Ter-
aonorpebienus BosgyxonogorpeBatensmu 1(Qr) u II(Qu) cryneneit
nojorpesa, xonononorpebaennus Qx (¢ MHHYCOM), KOJH4ecTBa NPUTOU-
Horo Gp=const, HapyxuHoro Gy H peuupkysanHonHoro Gy BO3ayXa,
NPHUHATYIO NOC/JEA0BaTeJbHOCTD PabOTH anmapaToB M XapaKTepHble
TOYKH CMeHHl peXuMoB. KpoMe Toro, oHu HawoT mnpeincTaBjeHue o6
sHepreTHyeckofl 3¢ (eKTUBHOCTH NPHHATOH CXeMbl TeNJOBJAXKHOCT-
Ho#t o6paboTku Bosayxa. M3 puc. XI1.5,2 Buauo, uto npH [y <lo<<luan
pexum paborsi CKB sHeprernuecksw HeonpaBAaH, Tak Kak OAHOBpe-
MeHHO noTpebJsercs ¥ Temjo, u xoJod. PakTuyeckn HeoOXOAHUMbIe
3aTpathl xosnofa npu [1</y<lIu, 0603HAaYeHH HA DHCYHKe KPecT000-
pasHOll IITPUXOBKOM

PeryaupoBanne no ontumajanHoMy peXumy. B mocaegsee Bpe-
Mf NPUMEHAIT MeToA peryanpoBanud CKB no ontumanbHoMy pe-
XKHUMY, TO3BOJSIONINA BO MHOTHMX caydasix u30exaTb NOBTOPHOTO MO-
JOTpeBa BO3/yXa, OXJAXIECHHOTO B OPOCHTEJbHOH KaMepe, a TaKKe
6oJiee palMOHAJbHO HCNOJb30BATh TENJO PelHPKYJNSIHOHHOrO BO3LY-
Xa. B nwo6ofi MOMeHT BpeMeHH BO3[4yX B YCTAaHOBKe KOHIUIHOHUPO-
BaHHg [POXOAWT TeNJIOBJAXHOCTHYIO 00paboTKy B TakoH mocjeno-
BaTe/JbHOCTH, IPH KOTOPO#l pacxoirl Temaa H X0J0Aa OKa3blBAKTCA
HaMMeHbIIUMH. TeopeTHYeCKHMMH H SKCIepHMeHTaJbHBIMH HccleloBa-
HHSIMHM YCTAQHOBJIEHO, YTO CYLIECTBYeT psi[, PEXHUMOB, KOTOpble NpH
OnpeAeJeHHbIX COCTOSHHSIX HAapYyXHOrO M BHyTPeHHero BO3AyXa, H3-
BECTHOM TeMJIOBJaxHOCTHOM OaJjlaHce NOMelleHHs H 33AaHHOM OTHO-
CUTEJbHOM KOJHYecTBE I0JaBaeMOro HapyxHOro BO3JAyXa MOryT GbITh
Ha3BaHbl ONTHMaJbHBIMH. AHanu3 mnpousBoauTcs rpadoaHajuTHIEC-
KNM MeToAOM ¢ npuMeHeHHeM / — d-guarpamMmei. OnTuMaJjbHBIH pe-
KHM 00paboTKH BO3AyXa BHIOMpaeTcs B 3aBHCHMOCTH OT MOJIOXKEHHS
Ha [ — d-puarpaMMe TOYKH, XapaKTepH3ylOlled COCTOSIHHE HApPyIKHOTO
BO3JyXa B JaHHBII MOMEHT. | %!

E =Y

ConocraBiesne rogoBHx pacxopoB Temaa u xonoaa CKB ¢ npu-
MeHeHHeM MepBOH  peLMPKyJAUUHM [OpH PeryJHPOBAHHH 1O METOAY
TOYKH POCHl W ONTHMAJNLHOMY DeXUMY, BHINOJIHEHHOE B [21], mpexn-
craBieno B taba. XI.2.

[lpuBenenHble faHHbBIE MOKA3bIBAIOT 3HEPreTHYecKyld 3(GeKTHB-
HOoCTh MeToma peryaupoBanus CKB no onTumajbHOMy pexuMY.
OnHako Hao OTMETHTBb, YTO Peasu3ands MeTola peryJHpOBAaHHs IO
ONTHMAJBHOMY pexuMy TpeGyeT Gosiee CJOXKHOH aBTOMATHKH, YTO
ClepXKHuBaeT ero npakTHYecKOe NpPHMEHEHHE. ‘
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Ta6auuya X1.2. ConocraBieHde rogoBbix PacxoJ0B Tenda M Xo0108a
NpU PeryJHPOBAHHU MO Pa3JIHYHBLIM METOAAM

COOTHolLleHHe TONOBBIX pacXxoidos INpu pery-

THPOBAHHH IO om‘nMaanogy pe)Ké/lMy U Me«
Ceorpaduyeckuft ToAy TOYKH pockl Q onr/Q p

NYHKT Tun 3gaHHA

TellJa XoJg0ona
Pura [IpoMuusennoe ° 0,53 0,42
O61ecTBeHHOE 0,28 0,80
. Awxa6an [IpoMEILIIenHOe 0,29 0,74
O6utecTBeHHOE 0,16 0,65

Koanuectsennoe perynanposanve CKB. Cyninocts MerToga 3a-
KJKOUAeTCsl B PEryJHPOBAHHH TEINJOBOH HJIH XOJOAHUAbHOW MOILHOCTH
yCTAHOBOK KOHAMWIIHOHHPOBAHMS BO3Ayxa IyTeM H3MEHEHHs pacxoia
obpabarsiBaeMOro Bo3jyxa.

PerysaupoBanue pacxoja BO3AyXa OCYLIECTBASETCH H3MEHCHHEM
Nofaud BeHTHJSiITopa OyTeM H3MeHeHHS uyacToTH BpamieHus portopa
3JIeKTPOABHUraTeNsl, IpUMeHEHUsi PEry/IHpyeMbX THAPABAHUCCKHX WJIH
NEKTPHUECKUX MYPT (COEAHHSIOMIUX 3NEKTPOABHraTe]b C BEHTHIATO-
POM), HCIIOJIb30BAHHUS HANPABJASIONIAX anapaToB lepef BEHTHAATOPOM,

Crenyer uMeTb B BHAY, YTO KOJHUECTBEHHOE peryJupoBaHHe OCY-
HIECTBJISICTCS JUIIb B OlpeJeJeHHBIX NpeAenaXx H3MEHeHHS pacxoia
BO3AyXa. 3HayHTeJbHOE COKpalleHHe pacxoja Bo3jlyxa B Ipolecce pe-
TyJHPOBAHHA MOJKET NPHBECTH K HapylIeHHIO BO3AYIUHOTO pexHMa Ho-
MelleHUH WJIH K HeBBINOJHEHHIO THIHeHHYECKHX JHO0 TeXHOJOTHUECKHX
HOPM IIOAAYH CBEXKero Bo3Ayxa. B TakHx cayuasix BO3MOXKHO MpHMeHe-
HHe CXeM KOJAMYeCTBEKHO-KauyeCTBEHHOro PeryjaHpoBaHus.

Peryauposanne CKB no nwob6omy Metoay obecneyuBaercs ¢ HO-
MOLIbIDO KOHTYPOB perynupoBanus. IlpumenutensHo k CKB (cm
puc. X1.5,a) KOHTYpHI peryjsHpoBanusi BLIGHpAIOT HAa OCHOBE aHasH3a
pexuMa paloTH. YcTaHOBJEHHbIH B paboyell 30HE NMOMENIEHUS HJHM B
BBITAXXHOM KaHaje UyBCTBUTEJbHBIA 3JeMeHT TepMOperyasropa BoOc-
NpUHUMAeT OTKJIOHEHHS TeMIepaTyphl. Tepmoperyasrop ynpabJser
BosayxonogorpesaresneM 11 crymenn mogorpesa BII[I yame Bcero my-
TeM U3MEHEHHs MoAAaYu TemnJoHocHTens kiaananom K; (xouryp PF).

ITocTOAHCTBO OTHOCHTENBHOH BJAAXKHOCTH BO3JAyXa B IOMELICHHH
obecnieyuBaeTcst AByMS  T€PMODEryJasTOpaMd TOYKH POCH, YyBCTBH-
TeJIbHBIE 3JIEMEHTHI KOTOPBIX BOCHPHHHMAKIOT OTKJOHEHHSA TeMuepaTypH
BO34yXa IIOCJC OPOCHTENbHOH KaMephl HJIH BOAHI B ee NoAfoHe. Tep-
MOPETYJIATOD 3UMHEl TOYKH POCH YIpaBJsgeT NoCJeJ0oBaTe]bHO Kaana-
HoM K3 Bosayxonmonorpesarens I crynenu nogorpesa BII] ¥ BO3AyIIHBIMH
KnanaHaMu (3aciaoHkamu) Ks Ky, K5 (koutyp PZ). Tepmoperyasitop
JeTHEH TOUKH POCH yNpaBJsieT nojadeil X0N0AHOH BOABl U3 XOJOAH/b-
HOH YCTAQHOBKH B OPOCHTEJBHYIO KaMepy ¢ IOMOoUIbo kiaanana Kg (kou-
Typ P3).

Hast GoJlee TOYHOTO peryJHpOBAaHHSA BJIa*KHOCTH BO3AyXa NPHMEHS-
10T BJArOPery/isTopbl, YYBCTBUTEJbHbIE 3JEMEHTH KOTOPBIX YyCTaHaB-
JMBAIOT B OMELIeHHH. Biaroperyastopsl ynpaBiagioT KianaHaMu Kz —
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Kg B Tolt e nocae40BaTeNbHOCTH, YTO H TePMOPEryJAsTOPbl TOUKH POCHI
{kouTyp P4).

B cucremax ¢ npuMeHeHHeM NepBoH PelHPKYAANHH BO3LyXa TepMO-
peryasiTop JeTHeH TOYKH Pochl pabGoTaeT COBMECTHO C TepMOPeryJsiTo-
poM peBepca BO3AYIIHBIX KJanaHOB. :—IyBCTBI/ITeJIbeIM 3/IEMEHTOM
3TOrO TePMOPEryAATOpa ABAAETCH MOKPHIA TepMOMETp, YCTAHOBJICHHbIH
B MOTOKE HAPYKHOro BO3AyXa M paboTawlHi no creflylolle#l nporpam-
Me: npu [;>>1, TepMoperynATop ycTaHaBauBaer kaanadn Ks, Ky 1 Ks
HA PEXUM MHHHUMAaJbHOH 104U HApYXHOro Bo3Ayxa, npH la<lu<<l,
knanausl K3, Ky u K5 nepeBojsiTcs Ha PEXHM MOJa4H TOJbKO HApyX-
Horo Bosayxa (cM. puc. XI1.5,2). OTkpHTHe H 3aKpHITHe KiaanaHoB Ki
d Ks L0n0JHUTEbHO GJIOKHpPYeTCs: ¢ IYCKOM H OCTAHOBKOH NMPHTOYHOTO
H BHITSKHOTO BEHTHAATOPOB (KOHTYP PJ).

BosayxonosorpeBarenu I crynenu nogorpesa BIII paborawoT BHa-
#6osiee HeGaarompusitHoM pexume. Ilaf npesoTBpameHuss OMACHOCTH
HX 3aMep3aHHsi NpPeAYCMaTPHBAETCS ABTOMATHKA 3amIMTH, (YHKUH-
OHHpPYIOIAST KAK BO BpeMsi paboThl NPHTOYHOrO BEHTHASATOPA, TAK H
mocje ero ocTaHoBKH.  [[Ba TepMoperynasiTopa aBTOMAaTHKH 3allHThI
KOHTPOJIUPYIOT TeMIEePaTypy BO3AyXa Hepel, BO3AYXOMOAOTpeBaTesieM
I crymenn mozorpeBa B/l uTemneparypy TeMIOHOCHTENS TOCJe HeEro.
IIpu coveranuax TeMmeparyp, cO3LAWNUIHX yrpo3y 3aMep3aHus BO3AY-
XoIoZorpeBaTessi, OHH BBIKJIOYAIOT MPHTOYHBIH BeHTHAATOP (KOHTYP
P6). Tlpu ocTaHOBJIEHHOM NPHTOYHOM BEHTHJATOpe Heo6xoAuMa Jo-
HOJHMTEJbHAS 34IIHTA BO3JYXOMOAOrpeBaTeNlss OT 3aMep3aHust B pe-
3yabTaTe NPOHHKAHHSA X0JM0JHOTO HAPYXKHOrO BO3AyXa Yepe3 3aKPHITHIH
knanad K; Becbma mpocro#t u HagexHOH siBisieTCH cXeMa, aBTOMATH-
YecKH ofecrmeynBaoIas AJs 3TOro NepHOAMYECKHH HpOr'peB BO3AYXO-
fojorpeBares.

Ecan nanpaBsnenne snyua nponecca egom B MOMeLleHHH B TedeHHe
roja MeHseTcd B IIHPOKHX  MNpefenaX OT egoms A0 Emomz {(CM.
puc. X1.5,6), ananus pexxuma Kpyr-
JIOTOAHYHOIO PeryJHpOBAaHHUst ycTa-
HOBOK IIOJIHOTO KOHJHIIHOHMPOBa-
HUsSL BO3JlyXa HeoOXOAMMO MpOBO-
AHTb C Y4eTOM 3TOr0 H3MEHCHHH.
D Jas  KHUJAbX H 06LIeCTBEHHHBIX
\ % @“dﬁ 3MaHufl TpaHHnb 06JacTH H3MeHe-

g HHUA &pom ONpeleNsTcd Ccaelylo-

‘1 \ ] %x wuM  o6pasom (puc. XI.6). C us-

4 MeHeHHeM TefJio- H BJIaronoCTYyn-

O lo, JAeHHH Jyd npomecca egom MOBOPA-
90/ .t > yHBaeTcsi BOKPYT TOYKH B, cooTBer-  °

CTBYIOIle#l nmapamerpam Bo3[yxa B

4 . <, IOMeIIeHHUH, OT IMOJIOKEeHHS €pomsp

2 10 emom.n- OnHOBpeMenHno Touka B

I g A
£

3019

1%~
&0_’ -const

95

45

t:coﬂst

1[] Puc. X1.6. Mocrpoeune na [—d-pmarpamme
d 06/aCTH BOSMOXHBIX HSMeHeHRE MOXOXEHHS
Jay4a mpomecca B MOMEIUERHH B TeUeRHE ropa
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nepeMelnaeTcst OT noJjoXeHus Bs K By 10 KPUBO#H, KOTOPYIO 6e3 60Jb-
0N MOrpelIHOCTH MOXHO 3aMeHHTb B [ —d-guarpaMme npsMo# JH-
nueit. [Ipu 3ToM Touka 1, xapaKTepuaylolllas B JIOGOH MOMeHT BpeMe-
HH NapaMmeTphl NPUTOYHOrO BO3[yXa M Jexaulas Ha Jydye npouecca
Emom, OTIICHIBA®T KPHUBYIO, 6JU3KYIO K CHHYCOHJE.

Yrobbl 06ecrneynTh TaKOH XapakTep nmepexofa OT nmoJOXeHHd B, k
By, B KOHTYp pery/HpOBaHHs TeMilepaTypbl BO3/lyXa B NOMeIeHHH He-
06X0JHMO BBOAHTb KOPPEKIHIO 1O Temueparype (3HTAJbIIHH) HapyX-
Horo Bo3lAyxa (ma puc. X1.5,8 cnyioliHAasA JHHHSA H3MeHeHHs iy OT Iz 10
I5), uto ycnoxusier npHOOPHYIO PeajH3anHMI0 KOHTYpa PeryJHpOBaHHS.
Yauie Bcero nepexofl C 3UMHEro pexkuMa paGoThl Ha NeTHH# U obpart-
HO OCyllecTBJ/IsieTCsi BPYUHYIO Pa3sOBHIM H3MeHeHHeM 3ajaHHst TepMope-
ryaaTopy (NyHKTHpHAsi JHHHS H3MeHeHUs tg oT g Mo I3 na puc. X1.5,8).

Vi3 H3/03KeHHOro BHAHO, YTO Pe3y/bTaThl aHaJH3a npolleccoB 06-
paGoTKH BO3AyXa B PACUETHHIX VCJIOBHSAX H HX BO3MOMKHBIX H3MeHeHHH
B TcUeHHe roOfia ABJAAIOTCA HCXOJHBIMU AJist BbI60Pa OCHOBHBIX KOHTYPOB
perynupoBanus CKB.

§ 79. AsTomaru3anus npoueccoB peryaupoanus paborei CKB

Tlpu aBTOMaTH3alMH NPOIECCOB PeryJaHpoBaHHst B Ipelefiax Kaxk-
JOTO KOHTypa BO3MOXKHB! pasjiHyHble CXeMHble peluieHusi. Brbop cxemHu
aBTOMATH3aLHH CBf3aH C aHAJH30M KPaTKOBPeMeHHLIX H3MeHeHHH pe-
JKUMOB paboThl cHcTeM KOHAMIHOHMpoBaHHs. OH ompellesnsfeTcd [HHa-
MHYECKHMH CBONCTBAMH CHCTeMbl H NpexbsBJfeMbIMH TPeGOBaHHAMH
N0 TOYHOCTH Dery/jHpPOBaHHfA, OLICTPOAEHCTBHIO H APYTHM IloKasare-
JASM.

Hns cucTeM KOHIHIHMOHHPOBAHHS pPa3JHYHOrO HA3HAYEHHS ITH
TpeGoBaHHs BapbHPYIOT B JOBOJBHO IIHPOKHX npefenaX. Hanpumep,
Aast KOM(OPTHOro KOHIUIMOHHMPOBAHHSA AONyCTHMBI KoJebaHust fy AO
+1 (1,5)°C, ¢s 80 +10%, aas TexHOJOrH4eCKOro KOHAHMIHOHHPOBa-
Hua — 1y po +0,5 (1)°C, @ A0 £5%; Ans  croenHaJbHHIX cCHCTEM —
ts A0 £0,1°C, @z K0 £29%. PerynnpoBaHue CHCTEM KOHAHLHOHHPOBA-
HHSI OCylllecTBAseTCA B TeUeHHe BCero NMepuHoAa IKCHAYaTalHH,

[To cBOMM AMHAMHYECKHM CBOHCTBAM CHUCTEMbl KOHJMIHOHHPOBAHUS
H obcayXHBaeMble HMH NIOMEIIeHHs OTHOCSTCS K 06beKTaM C pacipe-
AeJIeHHBIMH NapaMeTPaMH, HeCTalHOHAPHBle IIPOLECCH B KOTOPHX OINH-
cbiBaloTcs AU depeHIManbHBIME Y aBHEHHSIMH B YACTHBIX IPOU3BO/IHEIX.
AnanuTHyecKoe pelleHue TaKHX ypaBHEeHMil KpaiiHe 3aTpyAHEHO, IIo-
3TOMY JUIf MHXXeHepHBIX pacueTOB MOJb3YIOTCS YNPOLIEHHBIMH 3aBHCH-
MOCTfIMH, NOJIHOCTBIO CNpaBeJJIUBHIMH TOJbKO AJs 00BbEKTOB C cocpe-
lOTOYeHHBIMH napaMeTpaMu. IIpumepom o6bekTa ¢ cocpelOTOUCHHBIMU
napaMerpamMu MoxeT ObITb He60JbLIOE KOHAHIIHOHUPYeMOe NOMellleHH e,
BO3AYIIHHIA 00beM KOTOPOrO YCJIOBHO CYHTAeTCS! COCPEAOTOUYEHHBIM B
OAHO# Touke. [ 60ABIINX NOMeleHHH, B TOM YHCJe NPOH3BOACTBEH-
HBHIX C MHOrONJIaHOBOK TeXHOJIOrHel, Heo6xoquMa pa3bHBKa Bcero 06b-
eMa MoMelleHHst Ha 30HH U NMO30HHHH aHajau3 paboTHl, perynupoBaHUA
¥ ynpaBjieHHs TenJOBHIM DPeXXHMOM. B IesoM KOHAHUHOHHpyeMble Na-
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memenust u anemenTsl CKB paccmarpuBaloTest KAK HHEPLHOHHBIR 0fih-
eKThl, paboTallre ¢ 3ana3jbiBaHHeM.

AHanu3 CyTOYHBIX M3MEHEHHH pexuMOB pabOTbl CHCTEM KOHAHIH-
OHHPOBAHUS B PacyeTHHIX YCJOBHAX C y4eTOM HECTAlHMOHAPHOCTH NIPO-
LleccoB, MPOUCXOASIINX B HHX, MO3BOJSAET ONpPeAE/]UTh BeJHYHHBl H Xa-
pakTep H3MeHeHHs TeNJoBbIX Harpy3ok. Takoll aHa/Iu3 BHIIONHSETCS 1O
pasJMYHBIM METQAMKAM, OCHOBAHHBIM Ha YaCTHBIX pelleHHAX HCXOAHOH
cucteMbl auddepeHnranbHLX ypaBHeHuil. Paspaborana MeToaHka, oc-
HOBaHHAs Ha TeOPHH TemjoycTofuuBocTH [3], MONOXKEHHA  KOTOPOH
UPUMEHHMBl AJS KOJHYECTBEHHOH OLEeHKH AHHAMHYecKHX CBOHCTB mo-
meiennii u anementos CKB.

TexHHYecKHe cpelcTBa aBTOMATH3AUHUH AOJXKHH COOTBETCTBOBATh
TpefyeMoii TOYHOCTH NMOAAEPIKAaHHUA nmapaMeTpoB. YcrpoficTBa aBTOMa-
THKHM NPHHLIHNHAJbHO MOTYT ofecneduTb JIOOYH  CTe€HeHb TOYHOCTH
noAAepxaHus napaMeTpoB, Ho Oecnose3HO AOOHUBATLCH TOYHOrO pery-
JYPOBaHus, ecau 3Toro He Tpebyer (YHKIHOHAJbHOe Has3HaueHHe 00-
CJyXKUBAaeMbIX NOMeIeHHH HJAM ecJH caMa cHcTeMa KOHAHLIHOHHPOBa-
HuUSl He crnoco6Ha B HeoOX0JAMMOH Mepe pearupoBaTbhb Ha CHTCHAJH pe-
ryasaTopoB. Hu mo npaxTHueckuM, HH IO IKOHOMHYECKHM coobpaxke-
HUSIM He cjelyeT BhHIOMpaTb yCTPOHCTBAa aBTOMATHKH, obecneuuBalo-
mwue Gosee TOYHOE peryJHpPoBaHue, Yyem 3T0 TpebyeTcs, M OTAromaThb
cHCTeMy crenHaljbHbBIM Ca0XKHEM ob6opyaoBanueM. CKB skenayatupy-
IOTCSL B TeYeHHe MHOTHX JIeT, N03TOMY Haujyylueil OyjaeT mpocrediuas
CHCTEeMAa aBTOMATHKH, Aalomas HeoOXoAuMHH a3 dexT.

B CKB, xax npaBuso, MPUMEHAIOT 3JeKTpHYECKHe HJH NHeBMAaTH-
yeckHe aBTOMaTHYeCKHe NPHOOPHI, OCYIeCTBAAIIME CAeAylouiHe aJj-
TOPUTMB PeryJHPOBAHMsA: ABYX M TPEXMO3HULHOHHBIH, IPONOPUHOHAb-
HBIH, HHTErpaJbHL, NPONOPLHOHAJbHO-UHTErpAJdbHEIH (H304POMHLIH)
(puc. X1.7). Broxu OC u H3 ua puc. X1.7 no3BoJs0T npeo6pa3oBaThb
NO3UIHOHHBIA peryasiTop B nponopuvoHansuuil (¢ xkecTtkoit OC), npo-
NOpUHOHANbHO-HHTerpaabHblil (¢ rubkoi OC) HAH HHTerpasibHBIH
(c H3).

[MosuunoHHEE perynaTophl NPUMEHSIOT [J1aBHBIM 00pa3oM B cxeMax
3allMThl BO3AyXonojorpesaTeseil 1 cTynenu nogorpesa u peBepca BO3-
AyWHBIX KJAanaHoB npH Ix>1, MHOrA2 MX NPHMEHSIOT B KOHTypax pe-
TyJUPOBaHHA TEMIepaTyphl NPHTOYHOrO BO3JyXa HJH BO3AyXa B IIO-
MeIlleHHH, eCJH AONYCTHMHI JOCTaTO4HO Oosblive xojiebaHus  napa-
MeTpOB.

B xoHTypax peryanpoBaHHs frp, {s U g OOJBIIHHCTBA CHCTEM KOM-
GopTHOrO M TEXHOJIOTHYECKOTO KOHAHIMOHHPOBAHMS MPUMEHSIIOT MIPO
nopuroHanbibie (I1) waw unrerpanpubie (M) peryasropet. [T-peryas-
TOpH 006/12Aa10T GoabliMM ObICTPOAEHCTBHEM, HO OCYLIECTBJASIOT Mpo*
necc PeryJHpoBaHUst ¢ olMOKOH, BelHYHHA KOTOPOH NPONOPHHOHAJb-
Ha BOo3MywlawmeMy Bo3fedcTsuio. B cucremax ¢ H-perynsropamu
owubKa peryJupoBaHHs MeHbllle, OAHAKO OHH 06JAfAIOT H MEHbIIHM
OnicTpoleficTBHEM.

BriGop Toro uam mHOro peryasitopa cieiyer 0GOCHOBAaTb COOTBET-
CTBYIOIIUM pacyeToM. B npoexTHo# mpakTHke BHGOD OCYLIECTBJASAIOT
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Prc. X1.7. BioK-cXeMbl aBTOMaTHYECKHX PEryasaTopoB, NpumeHseMbx B CKB

a — BYX- W TPeXMO3uIUCHHbIE; 6 — NDPOMOPUHOHANBHEIE W NPORODIUCHANBHO-HHTErpaJdhHbe;

6 — HHTerpaJbubie; [ — AaTYuK, YYBCTBHUTEJBHBIH 3JeMeHT KOToDOre BOCNDWHHMAET H3MeHeHHSH

peryjupyeMoro napaMetpa, 3 — 3aJAl0UIHA 3JeMeHT, onpelensilOIUil 33JaHHbLIA YDOBeHbL pery-

Jupyemoro mapamerpa; 5C — GJoK cpaBHeHus, ¥ — ycuauTens; P — pene; HM — ucnoJHHTeNb-

Hullt MexaHH3M; PO — peryJHpylomH# opradH (KaanaH, 3acjoHKa); OC — 6J0K oOTDHIATeJbHOH
o6paTHOH ¢BsI3H (KeCTKofi HJIH rHOKo#); A9 — HMIyJbCHBIH 3JeMeHT

[s o Fro 06 PO

2 o]
Pr | s

Pwe. X1.8. CrpykrypHsie cxemnl CAP
@ — Pa3soOMKHYTasi CHcTeMa; 6 — 3aMKHYTAs CHCTEMAa; 6 — KOMOHHHpoBAaHHAas cucrema; OB —
00BeKT DerynHpoBaHHs — Nomewtene; PI' — perynsrtop; KY — KoppekTupyollee ycTpoRCTBo;
I — peryaupylomuii napamerp; 2 — Bo3Myllaloliee Bo3AeHCTBHe
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[1aBHHIM 06pa3oM 1o ONBITY HajalAKH H 3KCIJyaTanuu  M0J0OHBIX
CHCTEM.

ITponopuHoHanbHO-HHTErpajIbHbIE PEryaaTophl, coyeTalouue B cebe
npeumymecra I1- u Y-perynatopos, IPUMEHSIOT B OCHOBHOM B CIIeIH-
anpubpx CKB, ofecrneunBalOmix MoAAepKaHHe 3aJaHHbIX apaMeTpoB
¢ BHICOKOH TOYHOCTBIO

[MoBHIIeHHs KagecTBA AaBTOMATHYECKOrO PerysjHpoBaHHA MOXKHO J0-
GUTLCA He TOJABKO YCJIOXKHEHHeM ajropHTMa, HO H COBepIUNeHCTBOBAHH-
eM KOHTYpa peryjupoBaHHsA INyTeM BBeJeHHs JONOJHHUTEJIbHBIX KOpP-
PEKTHD VIO HX YCTPOHCTB.

ABToMaTtuueckoe peryaupoBaHue napamerpoB CKB ocymecrsas-
eTcs 1o pa3JHuHbIM 6JIOK-cXeMaM. Bjok-cxema cHCTeMbl aBTOMAaTHYe-
ckoro perynuposanust (CAP) onpellefsieT oCHOBHHE ()yHKIMOHAJbLHLIE
yaCTH CHCTeMBl, X Ha3HayeHHe H B3aUMocBa3p (puc. X1.8).

baok-cxema CAP BkioyaeT 3ajamouuil anemedt 3 (cMm. puc. X1.8),
¢ MoMOUIbI0 KOTOPOro 3ajaeTcst 3HayeHHe peryJaHpyeMoro mnapaMerpa.
DT0 3HayeHHe MOXKeT GbITh BeJHYHHOH NOCTOSSHHOH HJIM M3MEHsAThCS 110
3aJlaHHOH Nporpamme.

B coctaB coberBenHo peryastopa P Bxoasar (cm. pue. X1.7)
cpaBHHBawwee yctpoiictBo 5C, ycunutens ¥, pene P, 610k o6patHoit
cesiau OC, umny bcHuiil aseMent M. Ucnonuuteabuniit Mexanusm UM
NPUBOJMUT B HelicTBHe  peryaupyromuit opran PO, kotopbll, Apocce-
JUPYst MOTOK BeleCTBA HJIH 3HEPrHH, NPHBOAHT K H3MEHEHHIO pery-
JHpyeMoro napamerpa.

Bo3MoKHO HECKOJILKO CXeM peryJHpoBaHust (cMm. puc. XI1.8):

peryJupoBaHHe mo pa3oMkHyToit cxeme (puc. XI.8,a), Korla Ha
BXOA peryasaTopa PI' ¢ noMomblo 3aflaTyuka 3 nofaeTcd CHCHAJ, CO-
OTBETCTBYIOLIUH NporpaMMe H3MeHEHHsI  DeryJHpyeMoro napamertpa;

peryJupoBaHHe Mo OTKJOHEHHIO, KOTJla Ha BXOJ perynasTopa noja-
eTci CHrHaJ OTKJOHEHHs PeryjHpyeMoro napaMeTpa oT 3aJaHHO#l Be-
aungusel (puc. X1.8,6). B atom ciyyae cucTemMa UMeeT OTpUUATENLHYIO
06paTHYIO CBA3b U ABJINETCH 3aMKHYTOH;

peryjupoBaHHe MO  OTKJOHEHHIO ¢ KOppeKnHell Mo BO3MYIIEHHIO
(puc. X1.8,8). B atom ciaydyae cucrema umeeT ABe obpaTHBIE CBS3H: 110
peryjaHpyeMoMy napameTpy H 10 BO3MYILEHHIO, AEHCTBYIOUIEMY  Ha
00beKT. B cocTaB cucTeMH BXOJHT KOppeKTHpyoouiee ycTpoiictBo K¥.

Llenecoo6pasHocTs Bri6Opa TOH HAM HHOK GJ0K-CXeMbl OlNpejessi-
eTcs Tpe6oBaHUAMH, NpelbaBaseMblMd K CAP ycTaHOBOK KOHIHIHO-
HHpOBaHus Bo3AyXa. [IpuMenutenbHo K o6nyHbiM CKB Bo3moxkube
CXeMH KOHTYPOB DeryjHpOBaHHsl TeMIepaTyphl H BJIaXKHOCTH BO3AyXa
B NoMemeHHH npuBefeHn Ha puc. X1.9 u XI.10. Kak BuaHo H3 cXeM,
npuBeflenHnx Ha puc. X1.9 u X1.10, crenens caoxuoctu CAP 3aBucHT
OT NMPHHATOrO NPHHUHUIIA PEryJHPOBAHHS, TOYHOCTH TMOAAEpKAHHS pe-
ryjiupyeMoro fapamerpa Ha 3aJlaHHOM ypOBHe H BHIGPaHHON TeXHOJO-
ruyeckuii cxemnl CKB. Yem cnoxnee CAP, tTem Gosabllle 4uCIO 3Je-
MeHTOB H gAopoxe CAP.

TounocTb TojfiepKaHHst TapaMeTPOB 3aBHUCHT OT MHOTHX (PaKTO-
POB, HO TpexKAe BCeLo OT IPHUHATOro ajAropHTMa PeryJHpoBaHus, a Tak-
e OT MecTa DacloJIOXKEHH YyBCTBHUTEJNbHHIX 3JIEMEHTOB JIaTYHKOB
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Puc, XL9. Bo3MoXHme CXeMbl KOHTY-
pa perynsHpoBanisi ¢y B OJ\HO30HANb-
uolt KB
a -— INpH nepeBo)J.e ¢ 3HMHero pexH-
Ma Ha JeTHHA BDYUYHYIO cMeHoH 3a-
JaHHS  TepMOperyasTopy, O — IpH
ofeclleyeHuH ToJbKo 3HMHEro DeXH-
Ma, 8 —C KoppeKuHeHd Mo TeMimepa-
Type Hapy>XHOro  BO3AYXa, &—¢C
KoppeKkIiHeli No TeMmnepaType IpH-
TOYHOTO Bo3fyxa; T — LaTYHK TeM-

nepaTypst

Pue. XI,10. BosMoxHbIE CXeMbl KOH-
TYpa peryamposamust f; H @ B
CKB ¢ mnepBo#t penHpKyasnuedt
a — nNpH AOTYCTHMBIX OTKJAOHEHHAX
@y oKoMo 0% ¢ Koppekumeil no
TeMiepaType wuHaPYXHOl'0o BO3AYyXa,
6 — NDH  JoNYCTHMBIX OTKJOHEHHSX
@g=3 5% c EKoppeknmefl mo TeM«
neparype NPUTOYHOTO Bo3flyxa
(cBAI3p, MOKasaHHas Ha CXeMe NYHK-
THPOM, MOXeT oOTCcyTrcTBoBaTh), I —
AaTYHK  TeMINepaTypel, B — KaTYHK
BJIAXKHOCTH, I — JATYHK SHTAALIHH
Hapy:KHOro BO3JyXa
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Puc. XL 11. ®PyuxuHoHannHas cxeMa aBTOMATHYECKOTO peryJHpoBamHs komdopTHoii CKB
I
040% Gy TeMNepaTypbl H BJaXHOCTH (0cCO-
.\ O€HHO ycTaHaBJHBaeMbIX B IIO-
U A =% wemenusx). Heo6xomumo y4uTh«
N 8 b= o BaTh, YTO MOAJAEPKHBATb, HANDH-
Mep, TeMiiepaTypy ¢ OTKAOHEHHSIMU
R B npeneaax +0,5°C B Touke ycra-
4 /ARTh HOBKH YyBCTBHTEJLHOIO 3JeMeHTa
He [peAcTaBjasgeT CYI[eCTBEHHEIX
TPYAHOCTeH, OJHAKO Ha HEKOTOPOM
paccTosHuu OT YYBCTBUTEALHOIO
9JeMeHTa TeMliepaTypa BO3JyX2
OyJAeT 3aBHCETb OT HEKOHTPOJHpYye-
MOro H BecbMa CJO0KHOIO Ipollecca
JYYHCTO-KOHBEKTUBHOTO H CTpy#-
HOTO Temjoo0MeHa B MOMeIleHH
[43]. B cBfi3u ¢ 5THUM B HEKOTODHIX CJyYasx B MOMEIIEHHAX JOJKHO
OHTh YCTAHOBJIEHO HECKOJBKO JaTYHKOB, IPHYEM BHIOOD HX 110JIOXKEHHS
HEO6X0AUMO OOGOCHOBATh aHAJHU30M TeIJIOBOTO PeKHMa 30HBI ITOMele-
HHSI, B KOTODOH MOJ/IKHH IOAJepXKHBaThCS 3ajaHHble IMapaMeTphl
MuKpokauMara. Ta WaAM HHasi cxeMa peryJMpOBaHHs HOJKHa OHITh
BHIGpaHa Ha OCHOBe pacyera OGeCNeYeHHOCTH 3aJaHHHX PeXUMOB
H TeXHHKO-KOHOMHYEeCcKOro aHaJjH3a.

B xayectBe npumepa paccmorpum CAP ycraHOBKH KOMGMOPTHOro
KOHHIIHOHHPOBAHUS BO3AyXa AJs INOJANepXKaHHA 3aJlaHHOH TeMlepa-

d

Puc, XI1.12, /—d-gMarpaMMa mnpomeccos 00-
paGorkH Bosayxa B CKB
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Typbl H OTHOCHTEJbHOH BJAXXHOCTH B moMemlenuu (puc. XI1.11). Ha
I'—d-pnarpamve (puc. XI.12) npeacrasneHa cxema o6pabGoTku BO3-
Ayxa AJsl 3UMHHX M JeTHHX PAcUETHHIX YCJIOBHH HApYKHOrO KJAHMATa.

Ha ocHoBe ruruennyeckux tpebosanuit CKB nomkua obecreyn-
BaTb BHYTPEeHHHI MHUKDOKJ/JHMAaT B NOMEIIEHHH, OTBeYalllui TpeboBa-
HHSIM KOMGOPTHHX YCJOBHI, XOpolileMy CaMOYYBCTBHIO YeJIOBEKA.

Ilnst 3uMHHX ycioBHi 06paboTKa BO3AyXa MPOU3BOAUTCS MO CJe-
aywuleil cxeme. B yruiamsatope & HapyKHBIH BO3AYX MOAOrpeBaercs
oT Touku Hj 10 TodkH ¥3;. B Bosdyxonogorpesatese I cTyneHu Hapyx-
HBEIH BO3/yX HarpeBaeTcs OT TOYKH &3 10 3HAYEHHS SHTAJBIHH [i, T. €.
10 TAKOTo 3HAYeHHs, KOTOPOe OH JOJXKeH HMETb J0 H IIOCJIe OPOCUTEh-
HOIt KaMepH. B peayjpTate agnaGaTHOro yBJaXKHEHHS BO3AYX HpPHOO-
peTaeT nmapaMeTphl, COOTBETCTByOIHe Touke K3. B Bo3gyxomogorpesa-
tese Il crymenu BO3pyx HarpeBaeTcs A0 TOYKH /l3, COOTBeTCTBYIOILeH
napaMeTpaM IPHTOYHOrO BO3JYXa.

[To Mepe MOBLILIEHHS SHTAJbLIHA HAPYKHOTO BO3AyXa COKpAllaeTcs
ero HarpeB B yTHUJNH3aTope H Bo3jayxomojorpeBaTene | crymenn u mpu
JOCTHXKEHHH SHTAJbINH, paBHOH [, YTHIN3aTOP U BO3AYXGINOAOTpEBa-
Tesb I cTymeHH mogorpeBa AOMXKHHE OHTbH OTKJIOYeHH. B 5T0 BpeMmd Ha-
CTymaer MepBblil NMepexOAHBIA peXHM, KOTOPHIH XapaKrepusyercs IO-
CTOSIHHO! BHYTPEHHeH TeMnepaTypoil {; ¥ U3MeHAIIeHCs B 3aBUCHMOCTH

OT 3SHTAJbIIHU HAPY2KHOIO BU3AyXa OTHOCHTEJIbHOH BJIAXKHOCTBIO BO3-

Jyxa B MOMEIIeHHH 10 ¢ 5 (06H4HO 10 60% ). IIpu sHTaabnuu Ha-

PY:KHOrO Bo3jyXa Bblllle Iy panHOHAJBHO MOAJAEDIKHBATb B OOCIYXKH-
BaeMOM MOMeUIEHHH MaKCHMaJbHO AONYCTHMYIO MO KOM(MODPTHHM YCJI0-
BUSIM OTHOCHTEJbHYIO BJaXKHOCTb BO31yXa @p. 1IpH 3TOM JONYCKAOTCS
He3HaYyHTeAbHbIE KoJieGaHUA TeMIepaTypH BO3AyXa B moMelueHud. o
JOCTHXKeHHS] HAPYXKHEIM BO3AYXOM 3HaueHHS sHTaJbNUHA [y cxeMoit 06-
paboTKK Bo3jayXa NpejaycMaTpuBaercs TOJbKO ajguabaTHoe yBJaiKHe-
Hue. B nmepuojy usmeHeHusd sHTaabnud ot Iy g0 I; Ha Bo3pyxonoaorpe-
Bateap Il cTymeHm BO3zaeACTByeT YCTAaHOBJIEHHDLIH B NMOMeIEHUM AaT-
YUK OTHOCHTEJBHOH BJIaXKHOCTH, KOTODPHIH TMPH OTKJOHEHHH PeryJaupy-
eMol BeAHUHHH B GOJIBIIYIO CTOPOHY YBeJHYHBAET TMOCTYIJEHHE TemJI0-
HOCHTEJIA B BO3AyXoNojorpeBatesib. KaMepa OpolLIeHHS B 3TOT TEPUOL
He paGoraer. IlynktupHas auuus Ha puc. X1.12 ot By mo B, nmokasw-
BaeT, YTO PEryJATOP BJAaXKHOCTH AOJKeH OLTh HACTPOEH HA TOALEp-
sxuBalue @p=57%, 4ToGB H30eXKAaTh CJAYYdeB YBEJHUEHHS (p BHILIE
60%. Bhi3BaHO 3TO HEJOMYCTHMOCTBIO 6oJiee BHICOKHX 3HAYEHHH OTHO-
CUTeJbHOH BJIa’KHOCTH U JKeJlaHHeM COXPaHUThb YCTaHOBJeHHYIO pabo-
YYI0 Pa3HOCThb TeMIepaTyp BHYTPEHHEro H IPHTOYHOTO BO31yXa.
Jletnu#t pexum  paborst CKB HaymHaercs ¢ gOCTUKeHHS
HapyXHBIM BO3AYXOM 3HTaJbIHU [ B Temswmi# mepuox roga npu 3n-
taabnuu Gosee I; Tpebyercss mogadya XoJOAHOH BOALI B OPOCHTEIbHYIO
Kamepy, YToObl 3a HeH MNOAAepKHUBAaTh MapaMeTpPH BO31yXa, COOTBET-
cTBywIKe Toyke K. Pemaercs sTa 3ajaya ycTaHOBKOH 32 OPOCHTe/Ib-
HOH KaMepoH Jarydka TeMIepaTyphl TOYKH POCH, KOTOPHI MO Mepe
MOBHIIEHHST TeMIlepaTyphbl YBeJHUYHBAET NOAAa4y XOJOAHOH BOALI B Ka-
Mepy IIPH OTCYTCTBHH BTOPOro TOjAOTpeBa. YUHTHIBasg HepaBHOMED-
HOCTb TeMMepaTypHOro NoJs 33 OPOCHTeJbHOH KaMepoH, BO3MOXKHOCTb.
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BBLIHOCA KarleJb BJard W NMONAjaHHA HX Ha JAaTYHK, Hesecoo6pasHo
OCYLIECTBJIATL PeryJHpPOBaHHE RATYAKOM TeMIepaTyphl, yCTaHOBJEH-
HEIM B HoMelleHHH. DTOT crnocob BoJee papHoHAJeH, TaK KaK B 3TOM
caydae YUHTHIBAaeTCS TellJIOAKKyMyJMHpYIOIlas CIOCOGHOCTh — IOMe-
meHus. []aTYUK TeMIepaTyphl, YCTAHOBJEHHBIH B TOMEIIEHHH, HACTpa-
WBaeTCs Ha 3HAUYEHHe TeMIepaTypH, onpejeaseMoll Touko# By, H Bo3-
Ae#CTBYeT Ha MOAaYy XOJOAHOH BOABI B OPOCHTENbHYIO Kamepy.

Ha ocHoBe cxembl 06paboTKH Bosgyxa noctpoeHa CAP koHauuu-
onupoBanus Bosayxa (cM. puc. XI.11). Ilo sTol cxeme B 3UMHHII Tie-
PHOA roja 3a OPOCUTEJbHOH KaMepOH C MOMOIIBIO NPONOPUHOHAABHOIO
perynsitopa Pl mopgep:upBaercs MOCTOsiHHasi TeMneparypa tp. [lart-
YHK TeMIepaTyphl fx=1[p Yepe3 yCHJUTeNb, BXOAAIIHA B COCTAaB pery-
JIATOpa, BO3JEHCTBYeT Ha MCIOJNHHTEJbHBI Mexanusm HMI, npusons-
mH# B ABHXKEHHe PeryJaupyolidil opran Ha o6paTrHOM TpyGompoBoje
TemJOHOCHTeNsl BO3jpyxonogorpesatens I crynenu BIIl. Kamepa opo-
weHAsA obecneynBaeT aguabaTHoe yBJaXKHeHHe HapyXKHOCO BO3AyXa.
[lo Mepe MOBHIMIEHHS SHTAJbIHH HapyXHOro BO3AyXa NOTPEGHOCTH B
TelJe yMeHbIIaeTCs, U [IPH SHTAJbIUH, paBHo# [y, yTHIN3ATOD U Nep-
BHIil IOIOTPEB BHIKIIOYAIOTCS.

PerynupoBaHne TeMnepaTypel BHYTPEHHero Bo3AyXa OCYIIECTBJS-
eTcsl ABYXNO3HIHMOHHBIM perynaTopoM P2. [laTyuK TeMnepaTypsl, ycra-
HOBJICHHBII B MOMeIleHHMH W HacTPOeHHHH Ha NOAAepKaHHEe MOCTOSH-
HoH TeMIlepaTyphl I3, BO3jeHCTByeT 4epe3 34allpeTHO-paspeuraplee
ycrpoiictBo 3PY u HM3 na Bosgyxonoporpesareab II crymenu mogo-
rpeBa BIIII.

3anperno-paspemaloiiee ycTpoiictBo 3PY BKAKOYaeTCs B Helb IJs
NepeKMI0UeHUs] PeTyJHPOBAHHA [0 TeMIepaType BHYTDH IIOMEIlEHHS
Ha peryJHpoBaHHe MO OTHOCHTENbHOH BJaXHOCTH. Takoe mepekJode-
HHe JOJIXKHO OBITh IPOH3BELEHO B TOT MOMEHT, KOTAa B [IOMELIeHHH [IPH
t; OTHOCHTEJBbHAS BJAAXKHOCTh Bo3Aayxa npubnuxaercs K 60%. K stomy
MOMEHTY 3a ODOCHTEJNbHOH KaMepoli TeMmepaTypa Bo3jgyxa [AOJXKHA
NOBBICHTBCS 10 ti . JIJIs1 3TOr0 3a OPOCHTENLHOH KaMepoil yCTaHaBAUBa-

eTcsi BTOPOH AaTYMK TeMIepaTypsl ¢ HACTPoOiKo# Ha fc . CHrHa: or
3TOro AaTyuKa Yepes peryjasrop P4 moctynaer Ha 3anpeTHO-pa3pella-
omee ycTpoictsBo 3PY, KOTOpOe MpPOHU3BOAMT NepeKJaI0YeHHe AaTYHKa
TeMIepaTypH f; BHYTPH NOMeLleHHS HA AATYHK OTHOCHTEJbHOH BJaXK-
HOCTH @s. .

B Temnoe Bpemsi roga BHYTPH NOMellleHHs C MOMOIIBIO TPOMOPIH-
OHaMBHOro peryasropa PS5 nopaep:xkuBaercs MOCTOSIHHOE 3HAYEHHE TeM-
nepaTyphl IPH MEHALIEACS 0THOCHTEIbHOH BaaXHOCTH. [laTuHK Baaxk-
HOCTH, KaK H B 3UMHee BpeMs, Yepe3 peryastop P6 u 3anperHo-paspe-
Wapollee ycrpodctBo 3PY BosgelficTByeT Ha BO3AYXOMOAOrpeBaTeb
IT crynenn. Ilpn yBenHueHHH OTHOCHTEJBHOH BJAAXKHOCTH BHIe 60%
BKJIIOYAETCS BTOPOH BO3AYXONOAOTPeBaTesb H TEMIIEpATypa AOCTHTaeT
TAKOro 3HaYeHHs, IPH KOTOPOM OTHOCHTEJbHas BJAaXKHOCTh CTAHOBHTCS
Menblile 609%.

JleTHHll peXHM, IPH KOTODOM Heob6XOAHMO NPUMEeHeHHE XOJOXHOMN
BOJLI, HACTYIIAET, CONMIACHO cXeMe, IPH AOCTHIKEHHH TeMIlepaTypsl BO3-
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Ayxa fz B TOMElLleHHY 3HayeHHs tn. Peryastop Temnepatypwn P5 Boa-
MeficTByeT Ha TMOJadyy XOMOAHOH BOABI B KaMepy opoliieHHsi. B mome-
IeHun cTabuIH3HpYIOTCA ABAa TMapaMeTpa: TeMmmepatypa fz H OTHOCH-
TeNbHAad BJAXHOCTh @ Bo3Ayxa. Ha peryaupyioumne opranbl yepes
HM2. u HM3 BospeficTByioT ABa peryasropa P5 u P6. D10 mossosser
noAAepKUBaTh TeMNepaTypy fz H OTHOCHTEJIbHYI BJAXKHOCTH BO3AyXa
@s ¢ Heo6xXoauMoil TogHOCThIO. Hapsaay c peanusanuedd 3ajanHoro Jer-
HEro pexkuMa c AOMYCTHMBIMH OTKJOHEHHSIMH mapaMeTpoB cxema CAP
_AaeT BO3MOKHOCTb PacXOR0BaTh MHHHMYM XOJIOAaA.

- § 80. T'oposbie 3arpatht sneprun CKB

Onpenesennio sHepro3aTpaT cHCTeMOR AOJIKEH NpeAlllecTBOBATh pac-
ueT 3UMHEro W JIeTHEro pPexHMOB o ¢opMysaaM, NpHBEJEHHbIM B § 77.
MeToauka ofipefesieHHs rOJAOBBIX pacXOfOB TelJia U X0J0Aa IOCTPO-
€Ha ¢ yueToM cxem Kpyrjaorogugnoro perynuposaHus CKB. PacderHble
dopMy.inl 6Ga3HpPYIOTCS HA HCXOAHBIX 3aBHCHMOCTAX § 77, BpeMEHHHX
XapaKTePUCTUKAX HAapy¥KHOro knumara § 76 u nmomemenus § 77.

CKB B TeyeHHe YacTH rofa pPacXOAYIOT HCKycCTBeHHBIH xoJon (B
Kamepe OpoOlleHHs, B AOBOAYMKAX) H Temao B cekuusx noporpesa (I,
I1 crymeneii, 30HaJbHBEIX HOAOTpeBaTeNsiXx H AOBOAUYHKax). H3meHeHue
XOJIOAUNBHOH MOIMHOCTH CEKUHH OXJaKAeHHS W TENJIOBOH MOIIHOCTH
Bo3AyXxomojorpeBarensi I crymend B TeueHHMe rOfa CBS3aHO C H3MEHe-
HHeM SHTAJIbIUH HAapYKHOTrO BO3/JyXa.

IMpononxurenpHocTh nepuosa morpebieHHs xosoda Azg coBmaja-
€T C 9acThblo roja, Korga Ix>>I, a NpPOAOKHUTENbHOCTh MEPHOJAA MO-
Tpebaenus tenna A2y — Korga Ig<<ly.

3HaueHus BeAMYHH A2y U A2, CYT, ONPefeNsoT ¢ yYeToM 3aBHCH-
moctH (XI.3) mo dpopmynawm:

A 2, = 116 arc cos T,; (XI1.18)

A zp = 116 arc cos Iy, (XI.19)

rjiae
Io=(I,—1, JIA; (X1.20)

Te= (I, c— 1) 1A . (X1.21)

Ecan abconmoTHele Benuuunsl I, uin [y Gonblie eAnHHIBL, ANS OI-
penenenus Azy u Az, cienyer uenoan3oBath hopmyay (XI.6).

Toposoit pacxoa xoJ0fa H Temsa HA NepBHIH MOXOrPEB ONMPeels-
ercd HHTerpuposanueM {4] cOOTBeTCTByOmHX 3aBucumocTeii § 77
no BPEMeHH B npenenax Azy u Azr. B ofeM cayyae Anst cUCTEMHI,
HMeIOIed NepBYI0 PenHupPKYIALHIO, KOHeYHbIe GOPMYJIBl HMEIOT BHJ

Q. =0,148mn" Ly p A7, [Kx— (1—ay) K], (X1.22)
rae 3naueHHs Kosduunentos Ky u Ky HaxXomar mo kpusoit K wHa

puc. XI1.13 B saBucumoctu ot I, [dopmyna (X1.20)] u I,, onpenens-
eMoli nmo dopmyne
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Puc, XI1.13. 3aBHCHMMOCTE NPOAOJKHTEJNbHOC- I b
TV NepHOAA NOTPEGACHUA Tenda WAW XOACHA b, ,=304°C A
Az w Beauuunsl K or jespagmepnux BeJH- HA~

ouy Qn,f N P I 1K

Beg’ O 0

Puc, X1.14, 3asHcHMOCTD Rx H R, or I

[ IH Ha mnpumepe MockBul (/) u Tamxe'ib
Ta (2)

B3

Puc. XI1.15. Hcxomuwie naHHbie K npuMepy 5 °\3~Q ] B L
XLt EA4)

To= Uy n—1Iy ) /A5 (X1.23)

TonoBoii pacxon tensa | cryneHbio mojorpeBa (B cjyuyae Harpesa
Hapy’KHOro BO3/lyxa Iepes CMelieHHeM C BHYTPEHHHM BO3JyXOM) pa-
BeH

Qr=0,143mn a, Lnp 4, , K, (XI.24)
rae K; ompenensiercss mo kpuso#t K ma puc. XI1.13 B saucumoctn oT

Ix, paccunrannoii nmo dopmyne (X1.21). Toposoit pacxon rensa II cry-
TNIeHbIO NIOJIOrpeBa paBeH

Quir = 0,143mn" 365 (Lyp A I p — A Q). (X1.25)
"\ CpeaHeronoBas pasHocTs 3HTaMbIHU Al B 06IIEM Cayyae paBHa:
Aly,=050—a") (I +1, ,—1, ,—1;3). (X1.26)

ITpuBeneHuble BhIlle GOPMYJIH CIPaBeIMBH KaK AJS PELHPKYJIALH-
OHHOH, TaK u npsimoroynod CKB.

ITpononxuresbHOCTL pPaboOTH  3JeKTpoABHraTesedl, ob6CayxKHUBa-
omux CKB, npakTHyeCkH CoBNafaeT ¢ NMPOJOMKHUTENLHOCTbIO MePHOAA
paboThl COOTBETCTBYIOLUMX 3JeMeHTOB CHcTeMEl. IIpH H3BecTHOH MoOIU-
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HOCTH yCTaHOBJIeHHOI‘O OéOpY}lOBaHI/IH H3JI0KEeHHasad MeTOAHKa II03BO-
JseT ONMpefeNHTh IFoJOBble 3aTPaThl 37eKTPOSHEPrHH Ha KOHAHUHOHH-
poBaHHe BO3AyXa 1o Gopmye

Nr=0,143mn” Z (N A 2), (XI1.27)
rae N — YCTAHOBOUHAS MOLUHOCTb 3AEKTPOJBHrATENel CHCTEMB, Az — IPONOJIKH-
TeAbHOCTE PAGOTH TOTO WM HHOIO 3JEKTPOIBHraTe/]s WM HHOIO 31eKTPoobOpyaoBa-
HHSL MOIHOCTEIO ‘N, onpegensemas no dopmyisam (X1.18), (XI.19) umn (XI 6)

ﬂJIH pacueTa roaoBbIX pacxoJ0B Teljaa, xoJaoia H 3JIEKTPOSHEPrHH
c yuetom Koaduuuenra  oOecleyeHHOCTH CJEAYEeT BOCIOJ/b30BATHCA
(OpMyJaMH, aHaJOrHYHLIMH npuBeieHHEM B [3, 4]. Ilpu sTom Heob-
XOAUMO YUYHMTLIBATh paclpenesenne obeclneyeHHOCTH 3HTAJbIIHHU Ha-
PYKHOTO BO3AyXa IO MeCsiaMm rofa BBejeHHeM KO3(p(HUUHEHTOB Ry H
R:. 3aBucumoctb Ry U Ry oT [o 5 U [y Ha mpumepe MockBH H TamkenTta
nokasana Ha puc. XI.14.

Mpumep XI1.1. das npamorounoit CKB no cxeme 06paGoTKH H HCXOAHBIM JAHHBIM
npexpcrasieHubiM Ha [ — d-puarpamme puc XI 15, paccunTaTh rojoBble 3aTpathl Tel-
a1, xonoxa W aektposHeprud Ilofaua sospyxa B momemenue L=18 000 m3/4, uncno
4acoB paboTHl CHCTeMBl B CYTKH m=—24 4, 4icJI0 jHel PabOTHl CHCTEMBl B HEAeJI0
a'=D5 CyT, yCTAHOBOYHAS MOLIHOCTL 3JIEKTpOABHraTeNell u APYroro 3/eKTpoobopyno-
BanHsg CKB N;=30 KBT, ycTaHOBOuHas MOLIHOCTb XOJOAMJbHOH MamHHN Nyx=

=225 KBT

Pemenne Ilo dopmynam (X120) u (XI18) ompenensieM 0pOAOJNKHTENBHOCTD
ODepuoja notpebineHns xonoma Azx, Ha#igg mo Ttab6n XI1 mpas MocksH [yr=
=167 kIx/kr u Arx=26,1 g JIx/Kr:

To =(35,2—16,7)/26,1 =0,71; A z,= 116 arc cos 0,71 =91 cyr.
TogoBoi pacxox XoJoaa ompeienseM Mo ¢opmy.e (X122). Has npsamorouuoi
cuctemu ax=1, K¢y =0, Kx no rpagury Ha puc XI13 mnsa lo=0,71 pasno 20 Torza
Qx r=0,143-24 5 18000-1,2.26,1 [20— (1 —1)-0] =
=1,93-10% klx/rog = 193 I'Ix/rox.

ITo dopmynam (XI21) u (XI19) onpesenneM NMpomOKHUTEIBHOCTb MEPHOZA IO-
TpebieHus Tenya Azx:

T = (16,7 —25,5)/26,1 = — 0,34; A z; = 116 arc cos (— 0,34) = 222 cyr.

o ¢opmyne (XI24) onpemensiem rogoRoit pacxox Temia B BO3AYXOMOIOrpeBaTe-

Je I crynenn Ilo rpaduky Ha puc XI13 mpu Ix=—0,34 mDoayuaeM KosddHUHEHT
K;=195 Torna

Q r=10,143-24 5-1-18000-1,2 26,1-195 = 1,89-10° x[Ix/rox = 1890 ['Ixk/rox.

. [lo dopmyne (XI26) onpenensiem CpeiHEroZOBYIO PasHOCTh SHTaMbmHH Alrre NMpH
a =

Al ,.=0,5(1—0) (53440,5—35,2—25,5) = 16,4 KJIK/rox.

llo dopmyne (XI25) ompemensieM rozoBo#t pacxoll Telila B BO3ZYXOMOZOrpeBa-
tene Il crynenu, seuncans AQr mo dopmyte AQr=Lp0,5(Js ndlsa—Iy n—Ins) =
= 18000- 1,2-0,5(53440,5—38,5—30,5) =2,64- 105 kI x/rox:

Q. =0,143-24.5-365 (18000-1,2-16,4 —2,64.105) =
=5,65.10% xlIx/ron = 565 I'Ix/rog.
Cymmapselit rofosofi pacxoj Telsla Ha NepPsHE M BTOPOH NOZOrpeB BO3AYXa
Q =0, + Q= 1890+ 565 = 2455 T/Ix/rog.
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Mo dopmyne (X1.27) ompegensieM ropoBble 3aTpaThl NEKTPOSHEPrHH HAa KOHAH-
LHOMHPOBaHKe BO3AyXa ¢ KoadduuuentoM 0,75

N:=0,143.0,75-24.5 (30-3134225-91) = 384,36 MBr-4/roz.
PesyabTaTHl pacyera
TonoBre pacxopn:

xomoma, THx/rom . . . . . . « « .+ o .o+ . o« .. .. 193
remma, TJK/TOL . . . « . . « « « « v o o o+ . . . 2485
sMeKTpodHeprau, MBr-w/rom . . .. . . . . . . . . . . 38436

§ 81. Cospemennbie cuctembl ynpasjenua CKB

OcHoBabIMY 3agayamu ynpasiends CKB, kak 6blo cKa3aHo, ABJs-

. I0TCHA BblAepXKHUBaHHe pexuMa paboThl CHCTeMbl, PperyJaupoBaHue M

crabuau3anus Ha 3aJaHHOM ypPOBHe NapaMeTpOB BO3AyXa, H3MEHsIo-

IMXCS TIpH BO3AeHCTBHU CJAyYaHHBIX BO3MYILIeHHH, ONTHMHU3AUUA IO-

TpebJeHUs SHeprHyd, a TakxXKe AHCMeTYyepH3auus, aBapuiHas 3amura

u T. 1. Ha coBpemennom stane cucremsl ynpasieduss CKB BKarouaor

B ce6s: KacKajHble CHCTEMBbI, CHCTEMBI C PEryJsATOpaMd MNepeMeHHOH
CTPYKTYPH H T, IL

KoMIieKcHOe pellleHHe 3aj1ay yIpaBJeHUsI peanu3yercs ¢ TOMOLIbIO
aBTOMAaTH3UPOBAHHLIX CHCTeM, OCHOBAHHBIX HA NPHUMEHEHHH MHKDOINpPO-
eCCOPOB U YNPABASIONIUNX BLIYUCAHTENbHEIX KOMIIEKCOB.

Kackagubie cucrembl. [JoBhimieHHe TOYHOCTH cTabunu3anuy napa-
MEeTPOB MHUKPOK/JIHMAaTa MoxeT OBITb JOCTHUTHYTO CHHTE30M CHCTEM CTa-
6uny3anyy ¢ KoppeKuue# N0 OTKJOHEHHAM OT 34[4HHBIX 3HayeHUH na-
paMeTpoB BO3/yXa B MOMelleHHH. DTo obecneynBaercsl NMepexojoM OT
OJHOKOHTYDHBIX CHCTeM CTaGHJAH3auyu K ABYXKOHTYPHHIM IpU peanusa-
MU KacKajgHbx cucreM. KackajaHwle cucteMnl crabuiausanyu obecre-
YHBAIOT BLICOKO® KayecTBO PeryaudpoBaHusl. B 3THX cHCTeMax perysaupo-
BaHMe OCYIIECTBJSETCS He OJHHUM, a AByMs peryJsaTopaMu, IpHYeM
peryJsaTop, KOHTPOJHPYIOIHA OCHOBHOH perynvpyeMbulli lapaMerp, Bo3-
AeHCTBYeT He Ha peryJupyeMmsblil opran o6beKkTa, a Ha 3aJaTUYUK BCIO-
MOTraTeJIbHOrO perynsaropa. DTOT PeryJstop NoAJdepKHBAeT HA 3ajaH-
HOM yPOBHE HEKOTOPYIO BCIOMOTATe/JbHYIO BEJHUHHY MPOMEXKYTOUHOH
TOuKHM oObekTa peryndpoBaH#s. [lepBulli KOHTYp HasplBaercs crabuid-
3UPYIOLUIUM, BTOPOH KOPPEKTHPYIOIIHM.

Cxema KackafgHOM cHCTeMbl CTaGHIHM3AlMH HEMPePHIBHOIO jeficT-
Bus aasa npamoroynoit CKB nokasana wa puc. XI1.16. CraGunusanus
napaMerpoB BO3/yXa OCYLIECTBJASETCH C MOMOLIBIO ABYX KacKaaHHIX
cucteM. IlepBas cucrema obecneyHBaer cTabuaM3auHI0 TeMIIEpaTyphi
Bo3ayxa Iy mocje BodayxomoporpeBatens Il crymenu ¢ koppekuued no

\ TemIlepatype Bo3ayxa ¢z B 00beKTe peryJHpoBaHUs (NOMeIIEHHH) Mmy-
TeM H3MeHEHHs pacxoja TellJIOHOCHTeNs B BO3AYXONOAOrpeBartese (pe-
rynstop P2). KoppekTupyiomee Bo3aeficTBAe OCYLIECTBJAsETCSA C IO-
MOIIBIO KOppeKTUpyIomero peryasaropa P2, Bo Bropyio cucreMy crabu-
JIM3aUHd BXOJAHUT YYBCTBUTEJIbHLIH 3/€MeHT TeMnepaTyphl TOYKH DOCHI
tp, YCTaHOBJIEHHBIH TOC/e KaMmepbl OpolueHHs, peryastop P, ympas-
JSOIHA TIOC/NEA0BATENIbHO HCMONHUTEbHEMH MeXaHH3MaMH CMecH-
TeJIbHO-PeryIupyIoero Kianana I, Bo3fyxonogorpebartens I crynenu
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Puc. XI1.16. dyHKnHOHaAbHAA CXeMa KacKajHO# cucTeMm ynpasaenus CKB

BIIl u cMecuTeNbHO-PETYJHPYIOLIHX BO3AYLIHBIX KJaNaHOB HapyXHO-
ro W penupKyJsuuoHHOro Bo3dayxa 2. KoppekTupymioulee BosaeHcCTBHE
Ha peryastop PI ocyuecrB/sieTcs ¢ NIOMOLLbIO Pery/sitopa BaaXKHOCTH
Pl’, paT4uK KOTOPOro yCTaHOBJIEH B TOMELIEHHH.

Cucrempl ¢ peryasiropom nepemeHHoil cTPyKTypH. Iloa cucremoii
C TlepeMeHHOH CTPYKTYpoH MPHHATO MOHHMaTb CHCTEMY, B KOTODOH B
3aBUCHMOCTH OT €€ COCTOSIHHS B neJsix MOJy4YeHHs ONTHMAJbLHEIX AHHA-
MHYECKHX CBOHCTB NPHMEHSIOTCH CrHenHajbHBE YCTPOACTBa KOMMYTa-
IIUH, NMPHBOASAINME K M3MeHEHHMIO CTPYKTyph cucreMel. Kak mokasasu
uccaenoBanus [10, 34], ucnonb3cBaHue MepeMEHHHIX CTPYKTYp NMO3BO-
JseT CYUIECTBEHHO YJYYLIHTb AMHAMHYeCKHE CBOHCTBA CHCTeMBl H, B
4acCTHOCTH, KaYeCTBO NepeXOAHKIX TPOLECCOB.

Ynpasnesne CKB ¢ mnomouipio mukponpoueccopos (puc.XL.17).
Takoe ymnpasjaeHHe smJasieTcs HaunGoJee coBeplueHHeM. CHcTeMa C
MHKPOTIPOIECCOPOM Deasu3yeT Cnoco6 pery/JHpPOBaHUsA IO METOAY Oll-
THMAJbHBIX PEXHUMOB, PalHOHAJbHO HCMOJb3Yd BCe BO3MOXKHOCTH CHC-
TEMBl, H C BHICOKOH TOYHOCTBIO NMOAJEp:KUBAET PeryJHpyeMble NapaMer-
pbl Ha 331aHHOM YPOBHE.

Mukponpomeccop npeAcTaBasieT CO60H  BBIYHCAUTENbHOE YCTPOH-
cTBO Ha OosiblIMX HHTerpatbHblx Mukpocxemax [10], K KoTopoMy ¢
IOMOIIBIO ClenHaNbHbEIX YCTPOHCTB MOAKJIIOUAIOTCH AATYHKH H HCIOJ-
HATeJNbHHEe MeXaHH3MBl Yepe3 aHasoro-uudpoBuie (ALLIT) u uudpo-
ananorosule (LLAIT) npeoGpasoBatesn. MHKPOIPOIECCOP OCYLIECTB-
JISIET PeTyJUPOBaHHe N0 3aAaHHOMY aJIrOPUTMY.
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Puc, X1.17. Cxema ynpapiedus CKB ¢ nomowblo MHKponpoueccopa
HAMID — nudpoanaiorossie npeofpasoBatenn; AL/ — avanoro-nudposvie npeoGpasosaTesn

B anropurme ONTHMaJbHOIO YIpaBJEHHS MOXKHO BBIIENHTb CJHEAY-
IoLI¥e OCHOBHbie oNepanuy [34]:

I rpynna — nosydenne HHGOpMALHH O NapaMeTpax Hapy:(HOTO B
BHYTPEHHErO KJIMMaTa;

Il rpynna — mnoayuenue HHOOPMANHH O TEKYIUHX 3HAYCHHAX Te-
IIONOCTYIJIEHHHA H TENJIONOTEPb;

IIT rpynna — omnpegeneHue KJjacca TEMNOBAAXKHOCTHBIX HArpysok,
onpejfeeHue FeKyUHX KOODJAHMHAT FPaHUL PacyeTHHIX 30H (cM. § 42);

IV rpynna — onhpeaescHHe TPHHALJIEKHOCTH TEKYLIUX NapaMeT-
pPOB HapyzKHOIO KJMMara K PaCcyeTHOH 30He TepMOoAHHaMHUeCKCH Mope-
au, GopMHpOBaHHe KOMaHA AJs BKJAIOUEHHs paboTbi OCHOBHBIX arpera-
toB CKB;

V rpynna — onpefeseHHe PACYETHHIX apaMeTpoB BO3AyXa, ompe-
AeJ€HHEe PACcXOLa HAPYXKHOTO BO3AyXa, HACTPOHKA PEryJaHpyolIHxX yC-
TPOHACTB HA pacueTHLIH PAacXOj HAPYXKHOTO BO3JAyXa, onpeleseHHe KO-
OpJAHHAT COCTOAHHUS BO3AYyXa HA BbIXOJe H3 OCHOBHHIX arperatoB CKB;

VI rpynna — oGecneuyeHde TpeGyeMbIX PacxofoB Hapy¥KHOrO BO3-
Ayxa, MoAjAepKUBaHHe TpeOyeMbIX PeKHMOB PaBoThl TellJIOMaccOoOMeH-
#bIX M CMeCHTeJbHBIX anmaparoB, obecneuenHe TpeOyeMbix 3HaUeHHH
o01iero Bo3ayxoo6Mena;

VII rpymna — conocraBienne GakTHYECKHX 3HAUEHHH TEXHOJOrH:
YeCKHX II0Kasarteseil ¢ MHHUMANBHO AONYCTHMBIMHM 3HAUCHHAMH;

VIII rpynna — ontumusanus norpebaeHHs Tenaa, X0J04a H 3JEKT-
PO3HEpruy;

IX rpynna — DpOTHO3MpPOBAaHHE MapaMeTpPoOB HaPYKHOTO KJAHMATA
¥ snekrponorpebaenns CKB,

Yrapasasiomui BpiyncanTenbabiii komniaeke (YBK) B CKB. YBK —
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10 MuHH-DBM, paboraruas Ha 0CHOBE MaTEMaTH‘{eCKOUI:'I MGCJEJIH, BOC-
NPOU3BOASIILEl HECTALHOHAPHBIH TENIOBOM H BO3AYLUHbIH PEXKHMbI 34a-
HHS ¢ y4yeTOM TEKYUIHX METeOPOJIOTHYECKHX YCJIOBHH H POrHO3a BO3-
MOIKHOPC HX H3MeHeHHs, a Takxke Peal/lbHOTO TeXHOJOTHYECKOTO peXH-
Ma skctryaranny snannst. [Ipumenenue YBK asasiercs sddekTHBHLIM
croco6oM ynpaBieHHs CHCTEMOH KOHAHIMOHHPOBAHHSA MHKDOKJIMMArTa.
OH c6ecneudBaeT BHICOKYIO TOYHOCTb NOAJePXKAHMA 3ajaHHHIX Napa-
MeTPOB MHKDOKJHMATa, ONTHMAasibHble PeKHMBl PAGOTH CHCTEMbl H
5KOHOMHIO 3HEDPTHH.
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