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B XHHre H3JNOMXKEeHH OCHOBH pacueTa H BHOOpa annapaToB B YCTaHOBKAX KOHJMs
LHOHHMPOBAHHSA BO3JlyXa, MpeAJOKeHa KgacCipukauus CHCTeM H YCTAHOBOK KOHRHLH-
ouposanna (YKB u CKB). Ilpuseaznn peayabTaThl HOBHIX HCCNCAOBaHHIl poUeccon
Tenno- H Maccoo6MeHa NpH 06paGoTKe KOHAHUHORHPYEMOTO BO3AYXa B KOHTaKTHHIX
H [OBEPXHOCTHHIX TeNAOOGMEHHHKAX. PaccMOTpeBBl KOHCTPYKTHBHBIE BapHAHTH
TENJIOOGMEHHBIX annapaToB H pe3yJibTaThl HCCACAOBaHHA HOBHX annapaToB Ha Gase
TenaoBEIX TPyGOK. JlaHbl peKOMEeHAAuHH 110 NPOEKTHPOBAHHIO H IPHMEHEHHIO 060pyIo~
BaHUA Ha OCHOBE MHOTOJETHETO OnbiTa HCCACAOBAHHA H 0O6O6UleHHA pe3yrsbLTaToB

~SKcaayaTauBH. .

Kuura npegyasHaueHa Ui HHIKeHepHO-TeXHHYECKHX PAaGOTHHKOB, S3aHHMAaIOUWHXCA
MCCAeAOBalMeM, TPOSKTHpOBanHeM, HanaAko#t u sxkcnsyatauueli CKB v YKB; ona
MOIKET OHIThb MOJIe3HA CTYAEHTAM CTPOHTEJbHHX M MNOJHTeXHHYECKHX BYSOB MO KYDC
«KOoHAULNNOHIIDOBAaHHE BO3AY Xar. B

€C9. 4




BBEJEHUE

IMox TepMHHOM KOHOUYUORUpPOGaHUe 6030yxa TOJpasyMeBaeTcs
cOsjlaHHe M aBTOMaTHYeCKOe NOJJAepiKaHHe HEOOXONMMEIX KOHIMIHH
BO3AYWHOH Cpellbl B MOMEIUEHHH HJIH COOpyeHHMH. B ofmem ciyuae
NOHATHE KOHJMLHS BO3JlyXa BKJIOYaeT B cebsi Clefylomue ero napa-
MeTpHL: TEMIEPATypy, BJaXHOCTb, CKOPOCTh [BHMIKEHHsi, YHCTOTY,
ColepkaHHe 3anaxoB, JaBJ€HHe, Ta30BHI COCTAaB M HOHHEIN COCTAB.
B 3aBHCHMOCTH OT Ha3Ha4ye€HHsi OGCJYKMBAEMOro OObEKTa BHIGHPAKOT
TpebyeMbleé KOHJIHLIMM BO3LYLIHOH CpeAbl, HauGojiee BakHbie s
KOHKpeTHbIX ycJoBHil mpuMeHenus. Kak npasusio, ais OGBIYHEIX
O6GBEKTOB MPOMBILIIEHHOFO H TPakJAaHCKOrO CTPOHTENbCTBa Tpebye-
Mble ' KOHIHIMH BO3LYLIHOH Cpeibl OTPaHHYHBAIOTCA TOJBLKO YacThbIO
nepeyHCeHHLIX MapaMeTpoB.

" KonauuyonupoBanye BO3/lyXa o0eCeUHBAETCs PHMEHEHHeM Cle-
nuanbHblX cucteM. [loj TepMHMHOM CHCTEMbI KOHAHIHOHHPOBARHHSA
soanyxa (CKB) nonpasymeBaercg KOMIJIEKC YCTPOICTB, NpefHasHa-
YeHHBIX /ISl CO3JlaHMSl M aBTOMATHYECKOTO MNOAJepXKaHHs B obcay-
KHBaeMbIX MOMEIIEHHAX 3ajlaHHEIX BeJHUHH NapaMeTPOB BO3YILHOM
cpellbl. YKasaHHBIH KOMIJIEKC MOXKET BKJIOYaTh B cebsl CJIeAyIouHe
IIECTh COCTaBHBIX vacTed: 1) yCTaHOBKY KOHIMIHOHHPOBaHHS BO3-
nyxa (YKB), obecneyHBaroillyl0 HeOGXOAMMEIE KOHAHIHMH BO3JYILHO#M
CPelibl N0 TEeIJIOBJIaXXHOCTHBIM KauecTBaM, YHCTOTE, FasoBOMY COCTaBY
H HaJHYMIO 3aMaxoB; 2) CPeACTBA aBTOMATHYECKOrO PEryJHpOBaHHS
H KOHTPOJISi 3a MPHUrOTOBJIEHHEM BO3JlyXa HYKHBIX KOHIunHil B YKB,
a Takxe NOJJEpXkaHUs B OOCJIYXKHBaeMOM NOMEILEHHH HJIH COOpYKe-
HHH MOCTOSIHCTBA 3aJlaHHbIX BEJHYMH NapaMeTpoB BO3fyxa; 3) yc-
- TPOWCTB JJIsi TPAHCNIOPTHPOBAHHS H pacnpefeNeHnsl KOHARLHOHHPO-
BHHHOFO BO3JlyXa; 4) yCTPOWCTB JJisi TPAaHCIOPTHPOBAHHS ¥ yJaJleHus
* M3OBLITKOB BHYTPEHHETrO BO3/lyXa; 5) yCTPOKCTB /s TNyIIeHHs IIyMa,
BhI3piBaeMoro patotoit anementoB CKB; 6) ycrpoiictBa st npHro-
TOBJIEHHSl W TPaHCNOPTHPOBAHMA HCTOYHHKOB 3SHEPrUH (3/ieKTpHue-
CKOFO TOKa, XOJIOAHOH K TemOH CpeR), HEOOXORHMBIX HJis paGoThi
annaparos B CKB. B 3aBHCHMOCTH OT KOHKPETHBIX- YCJIOBHEI HEKOTOPBIE
coctaBhbie yactu CKB moryT oOTCyTCTBOBaTh.

Kaaccuduxanuio CKB moxno NPOBECTH 0[O CJEAYIOIHM NATH
TIPH3HAKAM: Ha3HAYEHMIO, XapaKTepy CBs3H C OO6CJyXHBaeMbIM
NOMEemenHeM, cnocoGy cHaGKeHHS XOJIOJIOM, CXeMe 06paboTku
,ggilgfxézﬁ YKB u BennuHHe jiaBlieHusi, DasBHBAeMOTO BEHTHAATO-
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ITo nasumavennto CKB mMOXHO noapasnequTs Ha TpH
BHAA: TeXHOJOTHYECKHe, TEXIIONOrHYeCKH-KOMPOpTHHE H KOoM(OopT-
HBIE.

Has texnonorudeckix CKB xapakTepHO BhINOJHEHHe TpeGoBaHHil
N0 CO3LaHUIO0 H MOOANePIKaHHI BCO3AYIIHOH cpenwl, HaHbojee Gaaro-
NpUATHOH [Jis1  TEXHOJIOTHYECKOrO INPOM3BOACTBEHHOrO mpolecca,
CO3/aHHsI CeLUAJbHBIX YCJOBHEl JUIsi HCHIBITAHHMS TFOTOBEIX H3JEJHH
n BemlecTh, ofecneverMsi MHKPOKJHMaTta JJs BoipaliMBaHus HJI
HCOLITaHUSI GHCAOTHYECKHX Cpej, COXpaHeHHsl H3IeJHil M Bellecte.
Besuuunpl 0apeveTpor BO3NYILIHON Cpejtl NP 3TOM BRIOHPAIOT TOABKO
HCcXoasl M3 HasHaueHHd TEXHOJOTHUecKoro npouecca 6e3 yuera BO3-
IefiCTBHSI Cpefnt Ea uejoBeueckuil opranusM. Takwe CKB cGenyxu-
BalOT 3aMKHyTHe cObeMH Kamep, padouee HPOCTPAHCTBO TEXHOJOIH-
YeCcKHX annaparoB, noMelleHusi xpauuimim u ap. O6ciyxkupBaomni
NepCoHal HaXOAHTCA B KOHIMUHOHHUpyeMOM o0beMe TOJIbKO KparKo-
BpEMEeHHO U CHalrkaeTcsi CPeiCTBAaMH 3allMTEl OT BO3NEHCTBHA OKPY-
XKapllell Cpensl.

Hanpumep, B NOMEMmEHUSIX 47151 XPAaHEHHs] MEXOB HeoOXOAHMO Moj-
JepruBath Temneparypy Boszayxa 4—10° C n OTHOCHTENIbHYIO Braxk-
Hocth Bb—65%, uto ofecrneudBaeT COXPAHHCCTH H KaUECTBO MeXa.
B kamepax co3peBanis CHLIPOB Ha MacJOCHIPOAENbHLIX 3aBOAAX IS
obecrieueHUs1 BHICOKOTO KadecTBa Chipa Temmeparypa OKpYIKaloulero
BossyXa jonxua Gete 10—12° C, a OTHOCHTesIbHAS BJIAZKHOCTD HE
npesbiiath 75—80% . TexHodoruyeckoe KOHJHHHOHHPOBaHHE mpe-
NOXpaHsieT Chlp OT mJeCHeBeHUsl, YMeHblIaeT NMOoTepH ero CyXoil
MacChl, COKpAallaeT MpOAOJKUTEJEHOCTh HaBeJetlsi KOPKY H CHHKaeT
3aTpaThl pyuHoro Tpyaa. O6ciyxuBalomui nepcotan HaXonuTesl B Ta-
KHX NOMEIEHHSX KPaTKOBPeMeHHO H B TEIWIOH OJexJe.

Has texnonorunueckH-kompoptHrix CKB XxapaktepHO Bhirogie-
HHe TpeGOBaHMi MO CO3NAHUIO U MOAJAEPIKANMIO BO3NYLIHOH Cpejbl
Kak OJaronpHsaTHOH JJisi NpOBeJieHHs TeXHOJOTHYeCKOro NnpOH3BOJ-
CTBEHHOIrO Npolecca, TaK H JOCTATOYHO KOM(pOpTHO# Ans npeCLiBanud
06CIYKHBAIOIIEro IlepcoHaja. BenuuHHBl napamMerpoB  BO3NYLIHOM
Cpenbl MpH 3TOM BHIOHPAIOT PYKOBOLCTBYACH TpeGOBaHUSIMH MNPOH3-
BOJICTBEHHOTO TIpoLecca, KOTOphie, KaK NPaBuJio, He 3aBUCAT OT Ha-
PYXHBIX KIHMaTHYecKHX ycsoBuil. OGc/yXHBAOWMA nepcosan Ha-
XONHUTCA B TAKHX MOMELIEHHAX nocTosikHo. Hampumep, B uexax Tou-
HOYO MaLIHHOCTPOEHHs1 JJist cOecriedeHUs] HYXKHOH TOYHOCTH H3Tro-
TOBJIENHA Jetajieill U cOOpKH u3genuit Tpedyerca NOJEpKaHHE HO-
CTOSIHHO#I TemmnepaTyphl Bosnyxa wa yposre 20 = 0,5° C u oTHOCH-

| TeasHOR BaawunoctH 45—50%. KonaMuMonHpopaHUe BO3LyXa CriC-
coGCTBYeT YMEHBLIEHHIO Opaka H HOBHIIEHHIO IIPOH3BOAHTENBHOCTH
Tpyia.

Ilns kompopteix CKB xapakTepHO BhinosiHeHHe TpeGOBaHHil 1o
obecnieyeHHl0o B O6GCIYyKMBAeMLIX TIOMELIeHHsiXx BO3AYUIHOH Cpet,
HauboJiee GlaronpuaTHON AJsi TpyAa M OTAbIXa. PaboTOCIOCOGHOCThL
U CaMOYyBCTBHE YesOBeKa B 3HaUHTesIbHOH Mepe OnpesessoTcs Tenio-
BLIM 0allaHCcOM ero opraHuaMa M Haubosee ONTHMAaNbHB B YCJOBHAX
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oKpykarolllell BO3AYWINION CPeAn Ma ypopie Temaopero koMmgopra.
INpumenenue CKB nopbiuliaeT npou3BOAHTENbHOCTS TPYLA, CHIKAET
YTOMJISIEMOCTE 1l BO3MOXKHOCTH 3aGosieanuii paGoTalomuX 1 NoIromy,
oCoBeHHO B KJAMMATHYECKHX 30HAX C BLICOKOH Hapy»HOI TemMmepaTy-
poii, 9KOHOMHYECKH ONPaBiaHo. [lasi MHOTOITaMmHbIX 3jaHHil, Orpax-
naioliie KOHCTPYKUHMH KOTOPBIX BLINOJHSIIOTCA C BHICOKHM TPOLEHTOM
octexgernns (60—75% ux nopepxnocty), npumenenne CKB apjasercs
oba3arenbHLIM, O00eCneuuBalolliM HOpPMasibHBE CaHuTapHO-THTHEHH-
yeckye KOHJULHH BO3AYLIHOH Cpeibi B MNOMELIEHHAX.

B oHBIX pafioRax CTpaHE, KakK HNOKasajd OMNHT, IpHMeHeHHe
CKB B KHIMIIHOM CTPOHTENBCTBE VJYullaeT YCJIOBHA OTABHXA, CHO-
cobeTByer OLICTPOMY BOCCTAHOBACHHIO CHJI, XODPOLIENMY CaMOYYBCTBHIO
¥ COXPAHEHHIO 3)i0poBbd Jrojeil. OueBHJHO NpUMeHeHHe KOHAHIIHOHH-
POBAHHS B MKHABIX 3AaHHAX MOMAET MO MYTH MACCOBOTO HCMOAB30BA-
HUY KOMHOAKTHBIX M MAaJOLYMHHX OBITOBBIX KOHAHIHOHEPOB, HPO-
H3BOACTBC KOTOPHIX OCBAHBAETCA OTEUECTBEHHOH MPOMEILLIEHHO-
CTBIO.

[Tlo xapakTepy cBA3H ¢ O0OCJYyXKUBAaEM DA
noMeneHuem MOXKHO noppazjestute CKB mHa Tpu BHja: nen-
TpanbHBle, MeCTHHE H LeHTpaibHo-Mecthble. Llentpaisnme CKB
xapakTepusyrorca pacnonoxenuen ¥ KB B ynajgenuu ot obcnyxKupae-
MbIX GOBEKTOR M HaJudueM NPUTOUHHIX BO3JYXOBOLOB 3HAUHTCJLHOMN
nporseHHocTH. Mectnie CKB XapakTepusylorcs pacnosioxeHueM
VKB B camom oGCTYKHBAEMOM NMOMEIEeHHH HJIH B HenocpencTBeHHON
6AM30CTH OT HEro, NpH OTCYTCTBHH (MAH HAJHYHE BECEMa KODOTKHX)
NPUATOYHBLIX Bo3AyXoBojoB. llentpanero-mectieie CKB  xapaktepu-
3yTca Kak nanuuileM Y KB B ynanenuu ot ofcayHBaeMEIX OObek-
TOB, TaK M MecTHBIX Y KB, pacnosaraeMhX B caMHX NOMEILEHHSX
HIH B HeNoCPejCTBeHHOH OJH30CTH OT HHX.

Mo cnocob6y cHabGxeHHd XONOLODM MOXHO Bhije-
Jqute Tpu Buna CKB: HeaBTOHOMHB€, -aBTOHOMHBIC H HCHapHTE/IbHHE.
Heastonomusie CKB XapakTtepusyorca HajlHuHeM LeHTPalln30BaHHbBIX
HCTOUHHKOB XOJONOCHAOXKEeHHs B BHJE XOJONHJIBHLIX CTaHIMH, OT
KOTOPRIX _HacocaMH MoJaeTcd XoJojHad BOAa WJAH paccoll K annapa-
TaMg\B_(K‘Bj Apronomubie CKB xapakrepusyiorcst HanuuyueMm Y KB
CO BCTPOEHHBLIMH HCTOYHHKAME XOJOJa B BHAE XOJOAMJBHEIX MallHH
pasnuyHoro tuna. Menaputenshpie CKB xapakrepusyioTcst HCHOAb- |
30BaHHeM JJifl Lesiell OXJarmJeHHs KOHAMIHOHHPYeMOro Bosﬂyxa’j
sddexra Henapenus BoOAH.

ITo cxeme 0oGpab6oTKH BO3AYXa MONKHO Bhije-
JuTh 1Ba Braa CKB: npamortounsie, xapakrepuayolitecst 00paboTKOM
B yKl§ TOJIbKO HapyIKHOIo BO3JYXa, U peltpKyJIsiilHOHHEe — ¢ o6pa-
Gotkoil B YKB cMecH Hapy:KHOTO H DenHpKYJIAIHOHHOTO BO3LYXa,
HIIH (B TeXHOJIOTHYECKUX CHCTEMaX) TOJAbKO OJHOTO PernpKyJsaiHOH-
HOIO BO3yxa (HanpumMep, CHCTeMbl NPHTOTOBJIEHHS] Bo3yXa B KOJ-
6acHpix CYUINNIKax).

O Benuuune pagneHus H, pasBHBaeMOoro
BeHTHnsitTopowM, CKB wMoryr OwbiTh: HH3KOrO JaBjeHnd,
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korpa “H < 100 krc/m?, cpensnero nasienus, korja 100 < H <
< 300 xrc/M?, W BBICOKOro JaBneHus, Korpa H > 300 krc/m2. -

Hctopuuecky HauGoJbllee pasBHTHE NEPBOHAYANLHO TIONYYHJIO
TeéxHOJIOTHUeCKoe KoHauuuonuposanne. B Coserckom Cotose eute
B 30-X TOlaX NPHMEHSJINCH TpocTeHlIHe YCTAHOBKH AJia 06paboTku
BO3JlyXa Ha TEKCTHAbHBHIX M TabaunbiX ¢abpHkax ((opcyHOouHbie
Kamepbl M KanopHgeper). [1pounocTs ¥ rHGKOCTH TEKCTHJBHOrO Ma-
TepHana B SHAYMTEJILHOH CTeNEHH 3aBHCHT OT BJIaXKHOCTH, MOITOMY
yBJa)KHEHHe MPHTOYHOrO BO3JlyXa, a TaKiKe MECTHOE JOYBJIaXHeHHe,
NO3BOJIAJIO  YJYYLIHTHL TeXHOJOrHyeckMi mpouecc. B TabauHoil
NPOMBIILVIEHHOCTH KayecTBO H pacxoj Tabaka MpH NPOH3BOJACTEE
KYpPHTEJbHBIX H3JIe/IHil B SHAYMTENbHOH CTENEHH ONpeJesisieTcst Biax-
HOCTBIO OKpY2XKaIolllero Bo3jyXa.

B janoieiimem OpulM CO3JlaHBl GoJiee COBepIllEHHEIE YCTAHOBKH
KOHJMIMOHHMPOBaHHS, HO KO 50-X TOAOB OHH H3rOTOBJIAJIHCH 1O HHAN-
BHIyaJIbHBIM [pPOEKTaM MOHTaXHBIMH OpPTraHH3alHsIMH Herocpes-
TBEHHO B YCJOBHSAX CTPOHTEJNBCTBA. IJTO MPENONPENEsisiyio  BEICOKYIO
CTOMMOCTb H "HEIOCTATOYHOE KauyecTBO OCOPYJOBAHMS H, KOHEuHO,
He MOIJIO YJOBJETBOPHTH BO3PACTAIOMIHX MNOTPEOHOCTEH HAapOAHOTO
XO03$iCTBA B KOHJMUHMOHepax M TPeCOBAHMH HHAYCTPHAIH3AUHH
_CTpoHTeJbHBIX paGot. Hauanom cospandsi HOBOH OTpac/H oTeue-
CTBEHHOIO MAllHHOCTPOEHHS — KOHAMLHOHEPOCTPOEHHSI MOXKHO CuH-
tath 1956—1957 rr., korga B HYY cantexuuky Gouiid pa3paboTaHsl,
a Ha XapbKOBCKOM 3aBOJie OTOMHTEJbHO-BEeHTHJISILMOHHOrO 0Gopy-
noBanMs (ubiHe XapbKOBCKHUH 3aB0ji «KOHAMIHOHEDP») OCBOEHB MPO-
H3BOJCTBOM CEKLHH II€HTPaJIbHBIX TOPH3OHTANbHBIX KOHJHIHOHEPOB
[pOM3BOJHTENBHOCTEIO MO BO3AYXy 10; 20; 40 u 60 ThHC. M¥4
H MECTHBIX arperatoB NPOH3BOAHTENBHOCTBIO MO BO3AyXy ot 0,5
10 3,5 Teic. M3/4. DTO NO3BOJWJIO NPOEKTHHIM OPraHH3alHsIM OpH-
MeHsITh THIIOBOe OGopylosanue ans ycrpoiictea CKB, oGecneymuso:
CHIDKEHHE KaNHTaJbHEIX H SKCIUIyaTalHOHHBIX 3aTPaT H COKpauieHHe
CPOKOB CTPOHMTENBHEIX PaboT - MPH MOHTaXKe KOH/HIHOHEpOB.

Onnako BhINycKaemoe 06OpYIOBaHMe He OTBEYaso MOTPEGHOCTSM
pasJIHYHEIX BHJOB CTPOMTENILCTBA, NOTPECOBANOCH PaCIIMPHTH "HO-
menkyatypy YKB. Oco6eHHO 3TO cTajo HEOOXOAMMO B CBSSH C ILIH-
POKHM CTPOHTEJIbCTBOM MpPEANPHATHH HCKYCCTBEHHOTO BOJIOKHA, pas-
JIMYHBIX XHMHYECKHMX MPEANPHATHH, HOBLIX THIOB a8AMHHHCTPATHBHEIX
H ofulecTBeHHBIX 3AaHuii. [lostoMy B nepuon ¢ 1957 nmo 1968 rr.
B HHUM cantexuuky nmpono/mkanack pa3pab0oTKa HOBEIX BHJOB ycCTa-
HOBOK KOHAHLHOHHPOBaHHs, a 3aBOJLl yBEJIHUMBAIH HMX MPOH3BOL-
CTBO. : : _

‘B nactosiee Bpemsi B cHcTeMe MHHHCTEPCTBA CTPOHTEJIBLHOIO,
JOPOXKHOTO M KOMMyHasbHoro Maimnoctpoennss CCCP umetores nsa
rOJIOBHBIX 3aBojla B ropopax XapbkoB H JlOMOAENOBO, CrHelHa/lH3H-
pyloiuecss B 06JaCTH NPOH3BOJACTBA KOH/IHIIHOHEPOB. )

- CospanHe eqMHOTO OGOpY/OBaHHA AJA CHCTEM BEHTHJIALHH B KOH-
JMIHOHMpPOBaHHs Bosiyxa ¢ - 1968- r. ocymectsisier Bcecolosnbit
HAYYHO: HCCIEIOBATENBCKHE MHCTHTYT TO OOOpDYJOBAHHIO JIH - KOH+
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punronnpopanis ‘1 sentuasukn (BHUWKonpuunonep, r. Xapokos).
MBCTHTYTOM COBMECTHO € XapbKOBCKHM 3aBojoM «KOHAMUHOHED»
coanan psiil ynugHuHpoBannbx Y KB HoMHHANBHOH NPOM3BOJAHMTED-
HocThto MO BO3nyxy ot 30 no 250 Twic. M3 u, cepuiiBoe mpoHs-
porcTBo Kotopeix Hauato ¢ 1971 r. CosmectHo ¢ CKTB «Kongpu-
uuonep» (r. [omozenoBo) cosnam *pan  yHHQHUHPOBAHHBIX OGJOY-
HBIX KOHJHLIHOHEPOB Ha HOMHHAJIbHYI0 NPOH3BOIAHTENBHOCTH IO
Bo3ayxy ot 4 10 25 Thic. M%/y. JIOMONENOBCKMM MaIIMHOCTPOHMTE/b-
HeIM 3aBOZOM «KOHIHLMOHEDP» OCBOEHO CepHHHOE MPOH3BOACTBO YHM-
BepCaibHBIX N0 NPHMEHEHHIO MECTHHIX 32KEKLIHOHHBIX KOHJHIIHOHEPOB-
jgopopyrkoB THna KH3-VY, arperathHbix HeaBTOHOMHBIX KOHIMLHOHE-
pos Thna KHY u npyroe o6opynosanue. Pacuupenye HOMEHKJATY pbl
06OpyIOBaHMS MO3BOJIET NOBBLICHTHL TeXHHyecku# yposenb CKB u
yAYUIIHTh HX 3KCIJIyaTauHOHHblE IOKa3aTellH.

Hau6osiee Baxupim aneventom CKB aBasiiotcst ycTaHOBKH, ofec-
NeYyHBalollie IIpHIaHYe BO3AYXY 3alaHHBIX KOHAHOHIL. MOXHO Bhije-
JINTb MSITh KJ1aCCH(HUKALMOHHBIX NMPH3HAKOB TaKHX YCTaHOBOK (¥ KB):
BOSMOXKHOCTh O0GecrieueHHsl 3ajaHHBIX KOHAMIMi, XapakTep CBfA3H
¢ o6CayKHBaeMbIM NOMelieHHeM, cnocol CHaOXKEHHA XOJOJOM, Be-
AMYHHEE JIaBJIEHHS, PasBHBAEMOr0 BEHTHJISITOPOM, H KOHCTPYKTHBHOE
KCMOJIHEHHE.

- [lo BosaMoOXHOCTAM ofbecnmeyeHHs 3ajaH-

HBX KoHAHUHHA YKB MOXHO monpasiesiHThb Ha YCTAHOBKH
ofllero HasHaueHHusi, ofecrneunBalollie KpYIJOTroJOBOe IpHAaHHE
BO3NYXy TpeOyeMbIX KOHJIHUHH, M YCTAaHOBKHM OrpaHHYeHHOro pei-
CTBHS, LJA NOpPHIaHUS HYXKHBIX KOHIHUHI BO3AYXY TOJNHKO B Onpe-
Be/leHHOM Ce30He KJHMMaTHYeCKOro mnepHoja.

[To xapaktTepy cBsisH ¢ OGCANYyXKHBAEMB M
noMemenHnen YKB nonpasfiensiiotcs Ha uLeHTpadbBbe H
mMecTHble. LleRTpanbuble YCTAHOBKH HaXONATCHA B yNaleHHH OT obcay-
XHBaeMbIX OOBEKTOB H MMEIOT COeLMHHTEJLHEE MPHUTOYHBIE BO3NYXO-
BOJb! 3HAYHTENLHOH JJHMHBL MecTHbIE YCTAHOBKH pacnosaraiorcs
B CaMOM OOCJTyXXHBaeMOM MNOMEUEHHH HJIH B HENOCPEJCTBEHHOMH
G/K30CTH OT Hero, MpH HajHYHH BECbMa KOPOTKHX MNPHTOYHBIX BO3-
AYXOBOJIOB. - : :

[fo cnoco6y cnab6xenus xononom YKB ne
JATCA Ha HEaBTOHOMBIE, ABTOHOMHEIE, HCOAPHTENbHBIE.

Ilo BennunHe naenenusi, paspupaemoro Bentuasrtopom, Y KB ne-
JIATCA HA YCTaHOBKH HH3KOro JaBJeHHs (MOJHOE [aBjieHHe BeHTH-
asTopa menee 100 kre/m?), cpennero nasnenns (H = 100300 krc/m?)
H BbicOKoro Hasnenus (H cebiue 300 kre/m?).

[lo kKoncTpykTuBHOMY HcnonHeHHI YKB mo-
XKHO MOXPA3HeNUTL Ha CEKIMOHHbIE, OJOYHBIe W arperatbie. Cek-
LHOHHBte YKB coGupaioT Ha MecTe MOHTaXka MO 3aJlaHHOil cXxeMme
[PHTOTOB/IeHHs BO3JyXa M3 OTHENBHBIX CEKLMH, MOCTaBJseMBIX Ha
CTPOHTENBCTBO 3aBOAAMH-H3roTOBHTENAMH. Baounsie Y KB coGupaior
H3 -OTAEJbHLIX TeXHOJOrHYecKHX OJIOKOB MO 3ajlaHHON CXxeme npu-
TOTOBJIeHMs BOsflyXa M HanGo/lee BHLITOAHON /i -IPHMEHEHHS KOII-
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CTPYKTHBHOI CXeMe KOMNOHOBKH (TOpPH3OHTalbHasl, EepTHKafnLHas,
cmeniannan). COoOpKa MOMKET NPpOH3BOLUTHCA Ha 3aBOJLe-H3TOTOBHTENE,
a npH 3HayYHTesNbHHX radaputax OJIOKOB — HA MecTe MOHTAaXKa,
Ins arperatHeix ¥ KB xapaktepHa nocraBka 3apofOM-H3TOTOBHTENEM
NOJIHOCTBIO COOPAHHCIO arperata IO MCCTOSIHHOH TeXHOJiOTHYecKOol
cxeme oOpaGOTKH BO3ZYXa.

HauGonee orpercrBennnivM ysnamn YKB siBastioTcss annapathl,
B KOTODBIX OCyliecTndercsl TpeGyeMuiil pexxum 006paboTKi BO3LyXa,
NOJIaBaeMOro B 00CJyKHBaeMble nomcinenusi. PacueT 1 npoekTuposa-
HHE annaparoB OCHOBLIBAIOTCA lia OOIMX 32KOHOMEPHOCTSIX aspefiy-
HaMHKH, THADaBIHKH, TEMJIOTEXHHKH, TePMOAUHAMHUKH W TeOpHH
aBTOMaTHuUeCKOro peryJaiipopanna. Ilostomy B wnacrosiueil paGore
paccMaTpHBAIOTCA HEKOTOPbIE TOJIOKEHUs] TeOPHH JUISl NPCEKTHPOBa-
HHS ¥ pacuera annapaTtoB Y KB M paioTcs pekomeHaanuH, BuITeKaomme
H3 crnelHGHKH HX Ha3HaueHus,

IlpunMenHTeIbHO K BONpPOCaM KCHJAMUHOHHPOBAHHS BO3AyXa HaH-
GoJlee cylleCTBeHNbIH BKAaJ B pa3paboTKy TEOPHH BHECEH COBETCKHMH
yuennivu A, A. Toronnnem, I1. H. Kamenerwm, E. E. Kapnucom,
A. B. Hecrepenko, E. B. Credanoeem, I1. B. Yuactkunemn. B cra-
HOBJIEHHH OTEeYeCTBEHHOH OTpac/H — KOHIHLHOHEPOCTPOEHHS] H CO3-
Janny o0opyaoBaHHsl HauGoslee CYILEeCTECHHLIH BKJAJ BHECEH COBET-
ckHMH cneiranuctamu  I1. M. Kyueposmn, H. M. JlaBbaosbi,
A, Y, Haspiuesbid, I'. A, Enanuikom u gpyrumu,



Fnasa 1 CCOBEHHOCTH NPOLIECCOR TEIJIO-
H MACCOOBMEHA B YKB

§ 1.1. TEPMOOMHAMHKA BJIAXXHOI0 BO31YXA

B annaparax YKB ocyluecTBasoTcsi passinynbie npoueccsl ofpa-
GOTKH aTMOC(HEPHOIO BO3JlyXa, KOTCPHIHl SBJISIETCS OIHOPOAHOI CMEChI0
HECKOJIbKHX Ta30B, COCTaBJSIOIIUX CYXYIO €ro 4acTh, H BOJSIHBIX
napos. CyXasi 4acTh BO3JyXa CPaBHHTEJIBHO IOCTOSIHHA MO COCTABY
u conepxutT (no macce): asora 75,56%, kuciaopopa 23,1%, aprona
1%, yraekncioro rasa 0,09% u neGonbluoe KOJIHYECTBO APYTHX
komnonentoB (0,3%). B atmocdepnom Bosayxe Bcerna NpHCYTCTBYIOT
BOJISIHDIE NaPHl; CMeCh CYXOH YacTH BO3AYyXa H BONSHBIX NAapoB Ha3bl-
BalOT BJIaXHLIM BO3AYXOM. B Jlunanasone temneparyp M paBienui,
NPELCTABJAIOUNX MPAKTHUECKRI HHTepec st pacuera annaparoB
YKB, BIaxHBI BO3LYX MOXET DacCMaTpPHUBATBCS KaK CMech ABYX
HAeaNbHBIX Ta30B, JJis KOTOPHIX XapaKTepHCTHUeCKHE YpaBHEHHS

HMEIT BH]I .
Pc/pc . RCT H Pu/pn S RnTv (1 1)

The Pc ¥ Py — COOTBETCTBEHHO MJIOTHOCTH (OGBHEMHBIE MACCH) CYXOro
BO3JlyXa U BOAsIHOrO mapa, Kr/m®; R, = 2,153 — rasoBas nocrosinnas
Cyxoro Bo3nyxa; R, = 3,461 — rasoBas nocrosiHHas BOASIHOTO mapa;
P, — mapuuanpHOoe JaBnenne CyXof uacTH BO3RAyXa, MM_pT. CT.:
P, — napunanpHOe JLaBlieHHe BOASHEX NapoB, MM pT. CT.; 1 —
TeMmepatypa BJaxKHOTO Bo3ayXa, K.

Ilo sakony [lansTona naBrienHe CMeCH HEeCKONBLKMX Ta30B MpPH
YCTaHOBHBLIEMCS] COCTOSIHHH DaBHO CyMMe JaBjeHHil rasoB, COCTaB-. |,
JSOKX 3Ty cMmech. CrejioBaTenibHO, ofLilee NaBJEHHE BJIAXKHOLO
BO3JlyXa paBHO CyMMe NaBJIEHHH CyXOH €ro 4acTH M BOASIHBIX NapPOB:

P6 — PC "!— Pn!
rie Ps — ofiuiee napnente armocdepHOro Bo3nyxa MIH GapoMeTpHye-
CKOe JIaBJieHHe.

B pacuerax no KoHAHUHOHHPOBAHUIO BO3NYXa LaBJeHHe atMocdep-
HOTO BO3JlyXa H BOASTHEIX 12POB OOLIMHO GePYT B KIC/M? MJIH B MM PT. CT.
CornacHo  MexamyHapofHOll  cHcTeMe  eIHHHL usmepenus CH
(FOCT 9867—61) napnenne usmepsietcst 5 H/mz. Ilepecuer papnenus
NPOH3BOAMTCH [O COOTHOLIEHHUSIM

1 H/m? = 0,101972 kre/m? = 7,5006- 1073 mu pT. CT.

Hcnonesys xapaxrtepucriueckue ypaeuenua (1.1) u unciaendue -
SHAYCHHSI Ta30BBIX MOCTOSIHHBIX, MOJNYYHM BHIpaXKEHHsl /IS BHIYHC-
JIEHHs] VIOTHOCTH (O0BbEMHBLIX Macc): '
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AJis CyXo# 4YacTH

P 1 (Pg—P (Pg— P
Do = T_Rc_c - MQ_T__"){: 0,465 -——“—T—“) Kr/m?% (1.2)
JJsi BOAAHOIO napa
P 1
Pu=r7g; = m‘r“ 0,289 7% K

A BJAXKHOIO BO3JYyXa

P =0465(’i‘_’ﬁ'_)

+0,289 L2 —(L '(0 465P, — 0, 176p,,) KE/M,

e Y

Ilpu BuiBOpne BHipakenus (1.2) npousBefleHa 3aME€Ha BeJNHYHHEL
BaBJIEHHsI CyxOH uacTH BO3JyXa Ha pasHOCTb OOero AasfieHNs
BI&XHOrO BO3JlyXa H DNapuHajbHOTO /aBJeHHsl BOJASHBIX Napob.
270 BHI3B2ZHO TeM, YTO 00e nocjelHHe BeJHYHHEI MOXKHO KOCTaTOYHO
TOYHO H MpOCTO H3MepHThb. Ofllee JaB/jeHHe BJaXKHOTO Bo3jyXa Pg
HaxXoAAT 3aMepoM MO GapoMeTpy BeMUMHBI RKaBJE€HHS aTMOCQepHOro
Bo3ayxa P, , ¥ BHeCeHHeM B Hero nomnpaeBoK (MM pT. CT.):

Po=Pg o+ Hey &= Py = Py = Py,

rae H_ ., — nonpaBka Ha craTHYecKoe jlaBJeHHe (OepeTcsi cO 3HAKOM
MJIIOC) HJIH paspexeHHe (CO 3HaKOM MHHYC) BO3JlyHIHOTO HOTOKA Ha
MEPHTEIbHOM y4YacTKe MO CPaBHEHHIO € aTMOCEPHBEIM JIaBJIEHHEM;
P, — nonpaBKa Ha TeMmepaTypy BO3lyxa (0O cnelHadbHbIM TabJsii-
namM); P, — nonpaBKa Ha BEICOTY MeCTa H3MepeHHA (N0 cneLHanbHbIM
TabinuaMm); P; — MHCTpyMeHTaJbHasi monpaBka (Mo nacnopTy Opu-
6opa).

BaaxkHocTh BO3JlyXa, KakK NpaBHJIO, MeHsieTcsl B npouecce obpa-
6oTKH ero B annaparax ¥ KB, nosromy MoxeT H3MEHATLCA H naplHalib-
HOe JlapieHHe BOJSIHBIX Mapoe B Bo3iyxe. ONHAKO KaXJOMy 3HaY€HHIO
TeMnepaTyphl BIaXKHOTO BO3yXa COOTBETCTBYET OnpejeJieHHoe MaKci-
MasJbHOe ~hapjieHHe BOISIHEIX MapoB, OTBeYarollee COCTOAHMIO HX
MOJIHOrC HachlleHHsi. BennunHa napuMaJbHOro J4BJEHHS BOASIHOTO
napa B COCTOSHHMH [OJHOrO HachiLEeHHs OGO3HauaeTCs p, H Hasb-
BaeTcsl JlaBJeHHeM HacHiueHusi. Bennunuw p, Haxopsitcs no Ttabmu-
HaM B 3aBHCHMOCTH OT TeMIEPAaTyphl BJaXHOr0 HaCHIIEHHOTO BO3JlyXa
(nanpumep, no taGamuam pabotet [261).

Ecnv BonsiHOH nap BO BJaXKHOM BO3JlyXe HE HaXONHUTCA B COCTOS-
HMH HaCbILEHHR, Mbl HMeeM JIeJIO C neperperTbiM BOJAHBEIM MapoM, H
TaKyl0 CMeCh HA3bBAOT HEHAaCH HEHHBM BJAXHEM
BO3 AY X0M. [laBleHHe B HeM BOISHOTO napa 0603Hauyaercs p.
OTHoleHKe NapuiaJbHOrO JaBJE€HHMSI BOLSIHEIX NAapOB K RABJEHHIO
HACBIILIEHHS] MpH LaHHOH TeMIlepaType BAa)KHOTO BO3LyXa Ha3hIBaeTCs
OTHOCHTEJNBbHOH BJAaXHOCTSLIO, KOTOpas OOBIYHO Bbl-
‘paxaercsi B NPOLEHTax:

o = (pu/pﬂ) 100%.
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Ecan pacelienHbil BO3AYX OXJa)kaarbh, TO OH mepeiijer 3a npe-
JleNBl HACBHILeHHs] H B HeM OyJeT 0Opa3OBHIBATLCS BHAHMBIH TyMan
‘¢ BBIMAJIEHHEM KarneseK BOjbl. JlJIsl HaCHIIEHHOTO BJa)KHOFO BO3jyXa
oTHOCHTeNbHasl BAaxHOCTb Gyjer 100%. Ecan Takoil Bospyx narpe-
BpaTb, TO OH CTaHOBHTCSl HEHACHINCHHBIM M BOASIHBIE -f1apbl B HEM
6yAyT HAXOMHTbCSl B NEPErpeToM COCTOSIHHH. [lJ1st HenachleHHOro

_BJIZXKAOTO BO3JlyXa OTHOCHTeNbHas BAaxHOCTh MeHee 100%.

[1py H3MEHEHHH TEMNepaTypbl H BNAXKHOCTH H3MEHSIeTCsl H o0beM
napoBo3lyLiHOil cMecH. B To ke Bpemst Macca Cyxoil yacTH B eMHHLE
ofbeMa BJIaXKHOTO BO3JlyXa coxpansietcs nocrosHpoH. Ilostomy npu-
HSITO OTHOCHTb XaPaKTePHCTHYECKHE NOKasaTeJH BJAXKHOTO BO3AyXa

{ K elUHHIle MacChl CyXoil ero yacTtu. e e

Maccopoe KONHYECTBO BOASIHOTO Mapa BO BJAAXKHOM BO3JyXe, NpH-
Xofsieecss Ha 1 _Kr Cyxoii ero yacTH, Ha3blBAlOT BJ ATOCO € P -
) aHueM QopMmyJy LAsi €ro BbIUMCJAEHHs MOXHO NOJAYYHTH H3
XapaKTepHCTHyeckuX ypasHenuit (1.1):

d ;___Rc I 2,153 45 {0.629 P

Rope — 3,461 (Ps—pn) """ (Ps— )

i (1.3)

OHTanbnuA WAH TenJocofiepkanne [ BAaKHOTO BO3AyXa pac-
CMaTpHBaeTcsl KaK KOJHYECTBO TemJia, cofiepxauleecs B 1 Kr cyxoit
YacTH BO3JyXa U d KI BOASIHBIX napoB, T. €. 1 - d Kr Baaxnoro
BO3/lyXa: '

KI/KI CyXOro BO3JlyXa.

I = I, + I, kkan/Kkr cyxoro Bo3fyxa.

duTanpnMsi Cyxo# 4acTH
I, = ¢pt KKaJ/Kr cyxoro Bo3jyxa,

rae ¢t — temneparypa Bosayxa, °C.

OGuiee naBnenye BAaXKHOTO BO3JlyXa CPaBHHTENBHO MalO H3Me-
Hsaercs npH o6paGoTKe B annapataX KOHJIHIHOHHPOBAHHS, U MO3TOMY
BeJHUHHY ¢, MOXHO pacCMaTpHBaTh KaK TENJOEMKOCTb CyXOro
BO3JlyXa NpH MOCTOSINHOM JaBJ€HHH, KOTOpasi B JHana3oHe TeMre-
partyp or —50 no -}-50° C J0CTATOUHO TOYHO MOXKET GHITh NPHHATA
NOCTOAHHOH M paBHofl 0,24 Kkaj/kr-rpap. = %035 ,'ffm";e‘-

Suranenus d Kr poasHOro napa

I, = (597 - 0,45t,) d Kkan/Kr CyXoro Bosmyxa,
rae 597 Kkai/Kr — tennota HcnmapeHnsi BOAH npu Temneparype 0 °C; =2500 2y
FZL/GQAS KKaJl/KI * rpajl — Tena0eMKOCTb BOJSIHBIX napos; {, — TEMIe-
patypa somsnoro napa, °C.
Briaxuwit Bospyx pacemarprsaercs kak OJIHOpOAHAS CMECh C OfH-
HakOBOH Temmeparypoit £, Torsa 3nTanbhHst BAAXKHOTO BO3AYXa

I'=0,24¢ 4 (507 + 0,45 #) d xkan/kr cyxoro sosmyxa.  (1.4)
11



OGpennunp iens GOpMyaLl, CBA3aHEBIS C TEMIIEDSTY PO BJAEKIOTO
BO3LyXa, NOJYYHM

I = (0,24 | 0,4bd) I }- 897d kkan/kr cyxoro Bo3gyxa.

Benuunna (0,24 - 0,45d) npenacrasasier co00fl  Tena0eMKOCTD
BJlaXKHOTO BO3AYXa, OTHECEHHYIO K 1 KT ero yacti, i c003HATaeTCs] O,

CoefoparenbHo, SHTAJBNMSI BJAXKHOTO BO3AyXa 3aBUCHT OT €D
TEeMOEpATYph! H BJIaXXHOCTH. B CBOio ouepejb, NpH MOCTOSIHOM COLleM
JlaBJleliHy BJIAXKHOTO BO3RYXa, KaK 5TC BHJHO H3 Bupaxenis (1.3),
Be/IHYHMA BJArocojepyKaHnus OJII03HAUHO ONpPEAeasiCTCsl BeJNHYHHOH
NapuHaJbHOTO JIaBJICHHSI BOASIHOTC Mnapa.

OrmeTHM ellie Ba noKasaTens, YaCTO [CHOABb3YeMHX NPH OLCHKe
napaMeTpoB BJAXXHOTO BO3AyXa: TCMIEPATYpy TOYKH pochl £, H
TEMMEePaTypy BO3AYXa MO MOKPOMY TEPMOMETPY f.

Ecau BAaXHBI BO3JYyX OXJaXJAaTb NPH HOCTOSIHHOM BJAroco-
Jepxanui 0 otHocurennhofl paaxuocrn 100%, To Temneparypa,
NpH KOTCPOH BOASINBIC TAPBI OKAXKYTCS TOJAHOCTbIO HACHILLEHHBIMH,
6yner teMneparypoli TOUKH POCLI, TaK KakK JiadbHefillee MOHHKCHNE
TeMnepaTypbl NMPHBEAET K KOHACHCAUHH BOJSIHBIX NapOB H3 BO3AYXa.
Tem camplM TemmepaTypa TOYKH pOCHl XapakTepH3yeT BO3MOXKHBIM
npejien OXJaXKjeHHs! BJaMKHOTO EBO3AyXa mn)pu MOCTOSTHHOM  BJ1aro-
COJlepKaHHH. (Gramcsse.

Tenneparypa EQ?PX???_”.E’ MGKPONY TEPMONETpY H3MepsieTcsl CHXO-
MeTpHYECKHMH MeTOJlaMH, T. €. OJHOBDEAMEBHO CYXHM H BJaXKHBLIM
TepMoMeTpaMH. kamepennst MOryT nipOHSBOAMTLCS PTYTHBIMH Jabo-
paTOpHLIMH TepMOMEeTpamH, TepMOnapaMH, TEPMHCTOPAMH U IPYTHMH
npHbopaMH 6 pasJHUHLIMH NPHHIMNAMH KeHCTRES YyBCTBHTEJIBHBIX
5JIEMEHTOB, COOTBETCTBYIOLIHM O6pa3OM OTTAPHPOBAHHBEIX H IpajiyH-
poBaHHHIX. ¥ HOpHGOpa JJisi H3MEPeHHS TEMINepaTypbl MO CYyXOMY
TepMOMeTPY YYBCTBHTEJBHHI 5J€MEHT JI0/i2KeH ObITb 3aliHIleH OT
obnyueHust ¥ mOMajanHs BJaaru. ¥ nprdopa AJsl M3MEPEHMs TeMIe-
: paTypel IO MOKpPOMY TEpPMOMETPY UyBCTBHTEJBbHBEIH SJEMCHT TakmxKe
salHilaeTcs ot 00JyyeHHsl H 3aKJK04aeTcsl B TOHKHH YeX0J M3 THIPOo-
CKONMMYHOTO Marepuana (06nyHO H3 6aTHCTa), CMayHBaeMOTO BOJOH.

Ilpy W3MepeHHH NMapaMeTpoB BJaXKHOTO HERACHINEHHOIO BO3AYXa
CyXOH 4YyBCTBHTEJbLHEIH 5JleMeHT NOKasbBaeT TeMHepaTypy NapoBos-
RylUHOfi CMECH, a ¢ BJaXXHOH NMOBEepXHOCTH BTOPOrO YyBCTBHTEJBLHOTO
sneMeHTa Hcnapsietcss Boja. Mcnapenne ee o6ycJsIOBJEHO TeM, YTO
HaplHajdbHOE AaBJeHHE BOASIHBIX NapoB B HEHaCHIIEHHOM BO3AyXe
MEHbIIIE, YeM Y CMOYEHHON MOBEPXHOCTH HYBCTBHTEJILHOTO 35/1€MEHTa
H3MepHTeNBHOTO npubopa. Ha ucnapekse 3arpayHBaercsi Tenic Kak
OKpYIKAIOLIEro BO3AyXd, T2K H BOABL, cojeprkallefics B CMOUEHHOM
MarepHane yexJsa; Temnepalypa BOJAbI NOHHIKaeTC H JIOCTHTaeT npe-
JENLHOFO 3HaueHHsl B yCJIOBHAX, KOTJa 3aTpaynBaeMoe Ha Hcnapenye
TeNJIO MOJIHOCTBIO 3a0HpaeTcst M3 OKPYIKalollero Bo3Ayxa. TeM caMuIM
TeMnepaTypa BO3/lyXa IO MOKDOMY TEPMOMETpY XapaKTepH3yeT TeM-
nepaTypy HacHILEHHOTO BO3JlyXa B YCJOBHSIX, KOTJIa TEILIO JiJif HCHa-
penHsi poAbl GepeTCsi TOABKO M3 OKPYKAIOIEro BO3JyXa.
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[lo nokaszaHdsIM CyXoro [ H MOKporo [, TepMOMerpon c
yueToM peatbHBX YCIOBHIl H3Mepenisi OOLMHO BBIMHCASETCS Be-
JMudHA NapUHMajJbHOTO J2BJCHHS BOJAAHOTO Mapa B BO3jAyXe MO

QopmyJie
Pu= P — A0 {f — 1) Pg MM pT. CT., (1.5)

TJIE Pyu — AABJCHHE HACHILEHHS [pdH HaAOMIOA2€MOH TemIeparype
BO3JlyXa N0 MOKPOMY TEPMOMETPY, MM PT. CT.; A, -— NCHXpoyeTpHye-
ckuil KO3((UIHEHT.

Bennynita ncCHX poMeTPHYECKOTo KO3(xpHIIHEHTa 3aBHCHT OT CKOPOCTH
JBHXKEHHS] BO3yXa v Y CMOYEHHOH NOBEPXHOCTH YYBCTBHTEIHHOTO
sJleMeHTa H3MepHTENbHOTO IipH-
fopa H BBuHCAsIETCs 10 ¢op-
Mysie

A, = 0,00001 (65 6.1 ) X -100%

1rkaa/k?

[

), MM DITLCIT
Cpsi3b MEXAy mnapaMerpamH A ’

BJ12?KHOTO BO3JlyXa Hars|JIHO H30-
Opa)aercsl AMArpaMManMH, H3 KO-
TOPHIX B Hallell cTpaHe ILKHPOKOe
npuMeHeHHe nogyuuia [—d-pna-
rpamma, paspaCotanHass npod.
JI. K. Pamauspiv. Tlpunuun no-
CTPOEHHSI  TEPMOAMHAMHYECKHX
JHarpaMM H MeTOJABl I10Jb30Ba-

Py

HU MMH OMNHCaHbl B paboTax 4 &2z
P. M. Jlampoxenckoro [26] u  Pre. 1. Tpunumnnanenas cxcma I—d-
A B HeCTepeHKO [33] JrarpaMiiel H EaxXoxjgeHHe no nled na-

paMeTpPOB BiaxKHOTO BO3AYXa U BOAL!
KpaTKO OTMETHM  OCHOBHLIE

OCOOEHHOCTH HaXOX/EHHUsl napamMeTpoB BO3jyXa ¢ moMoupio [—d-
nuarpamM. Ha puc. 1 npeacrapnena npunnmnnuanbHasi cxeva [—d-
AHarpaMMbl H JaHbi 0003HayeHHsi MapaMeTpoB BJaXKHOTO HEHACHIeH-
HOTO Bo3lyxa. B cnyyae mnachimensoro Bosiyxa €ro napamerpt
HaXOAATCH B TOYKE NEPECEuCHHst H30TEPMBI I ¢ KPUBOH OTHOCHTENb-
HpIX Bnaxunocreil 100%. AHaiormyHo 3TOMy mnapaMerpel  BOAbI
HaXOMITC B TOYKE [MEpecevyenHsl H30TepMH [, C KpHBOH ¢ =
= 100%.

_ Hexoropent nepoctatkom I—d-nnarpasuer sipasiercs TO,\ 4TO ee
NIOCTpOENHe NPOM3BOAMTCS] JUIsl ONPCAENEHHOTO GapOMETPHYCCKOro
JdBJIeHNs], TaK KaK BeJHyHHb d W [, KaK 3TO CJeHyeT M3 BhiPaKenHi
(1.3) n (1.4), zaBucsit or P,. IlpH OfHHX M TexX e 3HAYEHHSIX P,
W { BesunHel d M [ yBeNMUMBAIOTCS C yMEHbLIEHHEM SapomeTpHye-
CKOTO napniennsi. B ciyuasix 3HAYHTEJNLHOTO H3MEHEHHs JABJEHMUS
BJIaXHOro posgyxa B npouecce 06paGOTKH TNOCTpOEHHE NPOLECCOB |
YAOGHO Npou3BOMHTL Ha cnelaNbHuX [-—d-arpaMmax, nOCTpPOEH-
HBIX 7Sl NEepeMeHHBIX JaBJCHUIL. -
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§ 1.2. OCHOBHbLIE YPABHEHHSI NPOLECCOB
TEIJIO- U MACCOOBMEHA

JlJist OCYILIECTBNENHS MpPOLECCOB NEpeHoca Temia M Macchl Heol-
XOIMMO pasjiiyle HOTEHIHAJNOB MEXAYy CpeAaMH (KHAKOCTh H ras,
CONPHKOCHOBEHHE XHIKOCTH C TBEPABIM TesioM M Ap.). IlprmentiTenbHo
K pexxumaM paborel annapatoB B ¥ KB B kauecTBe NOTEHLHAJOB AJs
nepeHoca Terna NpUHHMAETCs Pa3sHOCTb TEMNepaTyp, a A nepenHoca
Macchi (BOISIHOPO Napa) — PasHOCTDb NApHHAJbHbIX JABJEHHH BOAAHBIX
napoe. CnefoBateNbHO, HalHYHE TeMIepaTypHOro Hanopa Mexny
OT/ICIbHBIMH TOYKaMH Cpefibi 00yCcIOBJIHBAET NEPEHoC Tenna, a Halil-
gpe Hanopa nNapuHalbHBIX JaBJeHHH — NEPEHOC MACCHL

: B ofem cayyae H3MeneHHs

: n X TemmepaTyp U NapUHaJbHBIX
n x AaBNeHHI [POTeKaloT Pa3JHYHO
Wote KaK B npocTpancree, TakK H BO

Y an spemenn. JlAsi  ynpolueHHs

' OTpaHHYHMCA CJIyYasiMH H3Me-

s HEHHSI TOTEHIHAJIOB NEPEHOCca

B 0oAHOM HanpaesenuH. OfRO-

M iHHMace CJIOBH
Puc. 2. JluHuu NOCTOSIHHLIX Temnepatyp H EPEHIEHHO NPHRMACH NiuD s

NAPUHANBHEIX AABJCHME TNDH HAXOKICHHH O CTaLHOHAPHOCTH MPOLECCOB
BeJIUYHHB TPaJJUCHTOB NOTEHIHAJNOB nepe- nepeHoca, T. €. NOCTOSIHCTBE

HoCa . BO BpeMeHH TeMnepatyp H nap-

: HHaANbOBIX JIaBJieHHH B TOYKax
CHCTEME! U OTpanHyeHHH MX H3MEHEHHs TOJNbKO OJINOH KOOPAMHATOM
HanpapieHusi. Ecii B cpefie MBICJIeRHO BBUIENUTD U COCAHHHTL TOYKH
¢ OZIHHAKOBLIMH NOTEHI(HAJNAMH, TO [/ PABHHIX TEMIIEPATyp NOJIYUHM
M30TEPMHUUIECKYI0 NOBEepXHOCTBH, a Ul paBHBIX Nap-
LHAJNBHBIX 1aBNeHHA —H 3006 apH Y€ CKYy 0 NOBEPXHOCTHD.
HanGonee snauntenbnpie H3MEHEHHs! TEMIEPaTypel M NapUHaNbHOTO
JlapjieHhsl Ha eIWHHLY AJHHBI MOJYYaloTCsl B Hampas/ienlH HOPManl
COOTBETCTBEHHO K H30T€PMHUECKOH HJH H300apHuecKO#l NOBEPXHO-
cram (puc. 2)

INpenen OTHOWEHMS H3MeNeHHs Temneparypel Al mexny cocen-
HUMH H30TePMaMH K PACCTOSIHHIO MeXJy HHMH IO HOpmanH An Ha-
3LIBAIOT TEMIEPATYPHBIM TPaJHEHTOM M 0003HAUAIOT OAHHM H3 Clie-
JAYIOHUX CHMBOJIOB: :

lim ﬁ—fl— . 7‘3—,’; = grad { rpagM.

[lperen oTHOWEHHS W3MEHEHHMsl NapUHaNbHOTO JaBienus Ap,
MEXJY COCEeIHHMH H300apaMM K pacCTOSIHHIO MeXAY HHMH IO HOp-
MalHd An HaskBalOT TPajHEHTOM NapiHaJbHBIX JaBJeHHH H 0603Ha-
YAT OHHM M3 CJAeLYIOIMX CHMBOJIOB:

. Apy @ '
lim Kpnﬁ = % = grad p, 1{1“/1\42 ().
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. TlonoXuTEJbHEIM HaNpaBJeHHeM TIpajienTa NOTEHIHAJ0B CUH-
TaeTcsl HalpaBJjienue B CTOPOHY BO3pacTaHHsl NOTeHLHana. Pacnpo-
CTpaHEHHE TemJia H MacChl OCYINECTBJSIETCSl B CTOPOHY YOBIBAHHS
NOTEHLMAJOB.

B annapatax YKB npoiecchl Temjo- H MaccooGMeHa ompejie-
JSIOTCSI TNABHBIM 00pa3soM sIBAEHHSIMH TeNJIONPOBOAHOCTH, Au(dy3ui
# KoHBekuuu. Hons Jayuucroro TemjoofmeHa pecbMa MaJja, H HM
MOXHO, KaK npaBmJjio, .npenebpeub. Pacnpocrpanense temia Tenno-
NpOBOJHOCTbIO NPOTEKAeT NPH HENOCPEACTBEHHOM CONPHKOCHOBEHHH
¥ OGYC/JOBAMBAETCS TEIVIOBBIM JBHXEHHEM MHKPOYACTHIL BelleCTBa
(MOJIEKYJl, ATOMOB, 3JIEKTPOHOB), BH3LIBAEMBLIM HAJHYHEM TEMNEPATYp-
HOrO rpajxenta. TenJonpoBOJHOCTb B YHCTOM BHJIE XapaKiepna AJis
NpOLECCOB NepeHoca Tensa B TBepPAbX Tesax. IIpuMeHuTeNbHO K ABH-
KYIHUMCA KHAKOCTSAM (FasaM) MNepeHoc Teljia TemJIonpPOBORHOCTHIO
XapakTepeH JJisl BecbMa TOHKHX CJOeB HeNMoCpPejCTBEHHO MpHJera-
I0LMX K NOBEPXHOCTH COMPHKOCHOBEHHS.

QpannysckiuM yuensiM Pypbe npeinokenc ypaBHeHHe Asi Bbl-
paeHUsl KOJHYeCTBa TelJia, NepelaHHOTO TellIONPOBOJHOCTBIO B €fiH-
HHIy BpEMEHH uepe3 H30T€PMHUYECKYI0 NOBEpXHOCTH dF:

ot ,
dQ = — 7»% dF xkan/u. (1.6)

Kos¢duurenT nponopLHOHanbHOCTH A siBasieTca ¢u3HyecKoll xa-
PaKTepHCTHKOH BemiecTBa N0 CHOCOOHOCTH MPOBOJAMTEL TENJO H Ha3bi-
BaeTcs KO3QPOPHIUHEHNTOM TEeNJONPOBOAHOCTH, OH
HMeeT pasMepHOCTb KKaj/M-u-rpaf. Uncnennble 3nayeHusi kosddu-
HMEHTOB A ONpeNensioTCsl MO pe3yjbTaTaM HCOBITAHUI PasiHYHBIX
BelleCTB.

Koanuectsenrnpiii nepenoc mMaccet BetilecTa dG,, NpH MOJEKyJsip-
HOH JuQdysun B eIMHHLY BpeMeHH uepes nopepxnocts dF OLEHH-
BaeTCs no ypaBHeHHIO DPHKa

dG,, = — D=~ a"“ n AF Kr/a. (1.7)

Kosddrnment NpONOPIHOHANBHOCTH D, naspBaior xoaqxpuuneﬂ-
TOM MOJIEKYJNsipHOH JH(PYy3HH OJHOIO KOMIIOHEHTA B JPYIoil HJIH
npocro koagpuuuentom auddysnn. das npouecco middy3un B cMecH
BOJISIHOTO Mapa W BO3AyXa Kosgpuuyent D, Moxer ObITb BBUHCJEH
no gopmyJe

0,0627 ( T \0.:8
b, = Pg (57—3) 4

IpeoGpasyem Bripamenus (1.6) u (1.7) x Bugy

=g-% =—A5 g 7 KKaa/m® - u; : (1.8)
dGm 5
gn="F% =—D ;" Kr/M® -y, (1.9)
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IlnoTHOCTH TENJIOBOTO ¢ M MaccoBOTO g, MOTOKOB COOTBETCTBEHHO
NpONOPIHOHAJBHE! TPaJHEHTaM TeMIepaTyp WAH MapuHaJbHbLIX AaB-
JeHnit 1 panpabJiensl B CTOpOHY yOBIBaHHs T'pajKeHTa NMOTeHIHaNOoB.
CxonHocTh CTPYKTYp JH(pQepeHLaJbHbHX YpaBHEHHH JUIsi [OTOKOB
MOJIEKyJISIPHOTO HepeHoca TemnJja H MacChl CBHIETeNbCTBYET-O HaAHUKH
aHaJOTHH MEXAY SIBJIEHHSIMH TENJONPOBOAHOCTH # AHGQGDY3HH.

Peanpubie npoueccel B annapatax ¥ KB nporteKalorT B yCJOBHSIX
BHIHYK/IEHHOTO JABHKEHHS OOMEHHBAIOIHXCS cpell, 00y CJOBAHBAEMOTO
paboroil BenTHASITOpa HJAH SXKeKuHell (nepemeinenne Bo3ayxa), pabo-
Tofi Hacoca (nepemelnenve BOjBI), paGoToH KoMmpeccopa (mepeme-
LenHe XONOJHMBHEIX arenToB). 1109TOMy H rpolecch TENJO- H Macco-
o6mMeHa ONpeNensiorTcsl sIBNEeHHSIMH MepeHoca MaKpouacTHIL (cocTos-
LHX H3 GOJBLIOTO YHCJAa MOJIEKYJ) KHAKOCTH MJIH rasa, oGyC/OBJil-
BaIOLUMHCST XapaKkTepoM JBHxenus cpel. ClieJloBaTeNbHO, B YCJIOBHS X
BHIHYXKJIEHHOTO JBHIKEHHMSl M NpPH HaJHYHH TPAJZHEHTA NOTEHIHAAOB
OHOBpeMeHHO OyAyT IPOHCXOAHTL OOMEHBI TENJOM W Maccoil, odyc-
JIOBJIEHHBIE COBMECTHBIMH AEACTBHSIMH KOHBEKTHBHOIO H MOJIEKYJislp-
Horo nepexoca. Takue npouecchl nepenoca Temja H MACCHl MOMYYHAH
Ha3BaHHe KOHBEKTHBHBHIX Telllo- H MacCOOOMEHOB.

HnTencHBHOCTL NpollecCOB KOHBEKTHBHOTO TENJI000MEHa NMPHHSTO
OLEHHBaTh - Yepe3 KO3(OdHUHEHT TeMJIooTAaYH

dQ

e LS Y
®=GFi—ty M

KKaJ/M*-4y-rpag, (1.10)
paBHBIH TenyiooMy notoky dQ yepes noeepxHocTh TemsooGmena dF
H OTHECEHHOMY K TeMmnepaTypnoMmy Hanopy Al = {— f, wmexny
JBHXKYILIeHCS CPEAOH C pemnepaTypoll { H NOBEPXHOCTHIO TEMJIOOOMEHA
¢ temneparypo#i f,. KoaddpuiveHT o 3aBUCHT OT CKOPOCTH H Xapak-
Tepa ABHMKEHHA cpejl, GOpMBbl H COCTOSIHHS I0BEPXHOCTH TemJiooOMena,
TeMOepaTypel H APYrux ¢akropoB. B Hacrosiiee BpeMsi TeopeTHue-
CKOE BBIUMCJICHHE BEeJMYHH O BO3MOXHO TOJBKO Vsl Ipocteiiunx
H HJleanH3HPOBAHHLIX ClyyaeB KOHBEKTHBHOTrO TemnnooGmena. OcHos-
HBIM MeTOJIOM HAXOKJEHHs o SIBJIsIeTCS BLHIYHCJEHHe Mo SKCnepHMeH-
TajJbHHIM A2HHBIM 1O GopmyJsam BHaa (1.10). Has nonyuenusi unxe-
HEPHBIX pelleHH# MmpuOeraioT K yNpoOLIEeHHsIM H CYMTAIOT, YTO KO03¢-
(HLHEHT o MOCTOSIHEH NO MOBEPXHOCTH M PaBEH CPelHEMY 3HAYEHHIO,
BLIYHCJICHHOMY 110 OCPeAHEHHOMY IO TOBEPXHOCTH TemnJooOMeHa
TeMnepaTypHOMY Hanopy.

HnrencuBrOCTb npoueccoB Maccoo6Mena NPHHATO OLCHHBATh Uepes3
KO3($HIHEHT MacCooTAayu

d : o
Bp= dF(pfipw):; Ag;:‘ Kr/M%- 4 (Kr/MP%), (1.11)
paBHBIH Maccopomy notoky dG,, uyepes noBepXnoctb Maccoobmena dF
¥ OTHECEHHOMY K Halopy NapuHalNbHbiX AaBneHnit Ap, =p, — p,
MexKJly ABHIKYILEHCs cpeliofl ¢ LaBJeHHEM p, H MOBEPXHOCTHIO MAacCo-
obMeHa ¢ paBaenuem p,. Kosdduinent P, 3aBHCHT OT anaJoruynuix
(¢aKTopoB, paHee pacCMOTPEHHBIX sl KO3pdunuenta o, OCHOBHBIM
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MeTOJIOM Haxoxkjeuus P, ABJseTCs BHUHC/ICHHE 110 IKCIePHMEHTab-
HbIM NaHHBIM 1o ¢opmynam Buaa (1.11). Ilns nonyuenms unzsenep-
HBIX peilleHHH npuberanT K ynpoIleHHsIM H CUMTaloT, YTo KO3(idw-
nHenT B, NOCTOSIHEH MO NOBEPXHOCTH H paBeH Cpe/ineMy 3HaYEHHIO,
BHIYHCJCHHOMY T0 OCpEHEHHOMY IO TOBEPXHOCTH MaccooOMeHa
Hanmopy HNaplHUafbHHX JaBJCHHH.

§ 1.3. OCOBEHHOCTH NPOLECCOB TENJIOMACCOOEMEHA
NPU HENOCPEACTBEHHOM KOHTAKTE BO3AYXA
U BOJibl

Ina obpaGoTkH KOHAMIMOHHPYEMOTO BO3/lyXa IIHPOKO IMpHMe-
HAIOT annapaTtbl, B KOTOPLIX OCYIIECTBJSETCS HEenoCpeCTBEeHHEIH
KOHTAKT MEXJy BO3JyXOM H BOJOH (KOHTaKTHBiE anmapaTel: ¢opcy-

t t
4 Ps & Py
4
£ 4 A
re e /l/;':pw',(w pe’ Eﬂ—pw’t"
= b J_Z L p _:*#:_-.,_E_w‘__ =y 4
e )

Puc. 3. Pacnperesenue napuuadbHBEX LaBJeHHE CYXOro BO3-

ZyXa H BOJSIHOFO Iapa B NPOUCECCAX TPH HENOCPELCTBEHHOM

KOHTAKTe BO3AYXa H BOAB JJI5i PEXKKMOB Mchapesus (a) ¥ Kouges-
cauuu (6)

HOUHBe KaMepHl, Opolllaemble Hacajku H cjiou). Ilponeccw tenaomac-
cOOGMeHa MPH -HENOCPEACTBEHHOM KOHTaKTe BO3JyXa H BOJBL pac-
CMaTpHBAIOTCSl NOJI BO3JIeiICTBHEM HANoOpa MNOTEHLHANIOB (TeMnepatyp
Y NapuHajJbHBIX [aBJeHHil) MexK1y BO3ZAYXOM B sIAPE NOTOKA H CJIOeM
BO3/lyXa, HEMNOCPEACTBEHHO [pPHJEralolHM K TOBEPXHOCTH BOJHI
(puc. 3). B cnoe y noBepXHOCTH BOIbI BO3AyX NPHAHMAETCS HACHL-
IeHHBIM C TemMnepaTypoH, papnoil Temnepatype BOI (f,, p.)-
HanpapnennocTs Hanopos TemnepaTyp H NapuHadbRbIX JaBJeHuil
O pHC. 3, @ COOTBETCTBYET YCJOBHSIM HarpeBa (f, > {) u yBraxne-
Hus1 (p, > p;) Bozayxa. IIpu 5TOM napuuasbHOE NaBnenHe BOASHEIX
NapoB U3MeHseTCsl OT 3HauenHs B sjpe NOTOKa p, IO 3HAY€HUsl Y flo-
BEpXHOCTH BOJAbL, a OClLlee HapJjieHne BJaXHOTO BO3fyxa Py coxpa-
HAETCs1 OAMHAKOBEIM. IIpH 5THX yCJOBHSX pasfiHyHe NapLHalbHBIX
A2BJICHHH BOASIHBIX NMapoB OCYCJIOBHT H pa3fMyue NapuHaibHBIX
A2BlleHUH CyxuX yacrefi BO3AyXa y NOBEpPXHOCTH BOAM H B syjpe
NOTOKa (pe < p.).
OJ1 BO31e#ICTBHEM Hanopa NapuHaJbHBIX HaBACHHH Ap, = p,, — Py
TNOTOK BOASIHBIX NapoB HamnpapJjed OT [IOBEPXHOCTH BOAB (yBJamKue-
HHE Bosnyxa). Hanop napuuanbibix pmaBjiendil AJis CyXHX wacTeil
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Bosfiyxa Ap, = p. — pc Hanpapnen B NPOTHBONOJIOKHYIO CTOpOHYy,
M, CJIelOBATENbHO, Tas3bl (COCTABJSIOLUHE CYXYI0O 9acTb "BO3JyXa)
LOJMKHB! AN PYRAHPOBATh TaKXKe B HaNpaBJieHHH, [POTHBOMNOJOMKHOM
HanpapJeHulo AuddysHH napop. :

Jnsi BOASHLIX TIAapoB HMMelOTCS YCJIOBHS CBOGONHOH nudipy3uu
B NaporasoByio cmechb (Braxnbli Bo3lyx). B To xe Bpemsa nas
rasoB MOBEPXHOCTb BOJBI $IB/SIETCS HENPOHHLAEMOH, H [o3TOMY
HEBO3MOJKHO BO3HMKHOBCHHE NOCTOSIHHOTO NOTOKa rasa no Hanpasblie-
HHUIO K TNOBEPXHOCTH BOAbL. Ecan Obl Takofi NOTOK rasa uMen MecTo,
TO y IOBEPXHOCTH BOJBl CO3J@aBaJINCh OBl YCJAOBHSI IOCTOSIHHOTO
HaKOIJIeHHsl Tasa H, CJe[0BaTeJbHO, MOBHILAJOCL ofllee AaBJIEHHE
CMECH. DTO HEBO3MOXKHO, TaK KaK NpPH CTallHOHAPHOM PeXXKHME JIO/IIKHO
COXPAHSATBCsl YCJIOBHE MOCTOSHCTBA BO BPEMEHM pacripejiefiedusi nap-
UHANbHBIX JIABJIEHHH BOJAHOrO napa M cyxoil 4acTH BO3Jlyxa Kak
y MOBEPXHOCTH BOABL, TaK M B siipe notoka (Ps = const). IToatomy
nepeMel€HHe YaCcTHI[ Ta3a K NOBEPXHOCTH BOJB JO/KHO KOMIEHCH-
poBatbcsi 0GpaTHBIM NOTOKOM Beell maporasoBoil cMecH K sjipy BO3-
AyXa. 2D10T TNOTOK HaSpBalOT CTe(MaHOBHM HNOTOKOM,.

HanpapnenHocTe Hanopop TemriepaTyp M NapuHaJbHBIX AaBJEHHiT
no puc. 3, 6 COOTBETCTBYeT YCJNOBHsIM OXJasJeHus (> f,) u ocy-
wenust (p; > p,) BO3NYXa B sjpe NoToKa. B stux ycioBusix nap-
HHAJIbHOE [aB/IEHNHE Ta30B Yy NOBEPXHOCTH BOAB GOJblie Maplialib-
HOTO JaBJIEHHsl Tas30B B sfipe motoka (pe > p.). CrnegopatesbHo, M
cTepaHoB NOTOK OyneT HMeTb HanpaBJeHHe, NPOTHBOMOJOXKHOE
HaNpaBJAeHHIO Npoliecca HenapeHHs.

B obwem cayyae nannyue creaHOBOTO MOTOKa BJHAET Ha WHTEH-
CHBHOCTb MEPEHOCa TeMNa H MaccH, a CJIeloBaTe/IbHO, H Ha BeJHYHHE
KO3((pHLHEHTOB TemoMaccootaun. OnHako B pexHMax paGoThl
YKB' Bennynnbl NaplHanbHOTO JaBlE€HHsI CyXOll 4acTH BJAAXKHOTO
BO3JlyXa MaJO OTJHYAIOTCS OT BEJHYHH OOIIEro NaBJ/ieHHsl CMeCH,
T. €. OTHOWEHHe Pg/P. GAH3KO K €MHHIE, NOITOMY W BJUSIHHE CTe-
(anoBOTO NOTOKA Maso H HM MOXKHO NpeHeGpeyb.

PaccMOTpHM NPOLECCH MEpPeHoca Tenyia H MacChl Ha 3JeMeHT Mo-
BEPXHOCTH KOHTaKTa dF MexkJly BO3/yXOM H BOJIOH B peXMMaX OXJax-
JACHHS H OCYLIEHHs! BO3/lyXa (HanpaBjieHHOCTb HANMOPOB MOTEHIHAJIOB
niepeHoca cooTBeTCTBYET pHc. 3, 6). Hanwune temnepatyproro na-
nopa At =1{¢— f, OOycnOBHT NOTOK Terna OT BO3JyXa K BOje,
T. €. NOHHXKEHHE TeMIeparypll Bo3fyxa na dif:

dQ, = — Gc;dt = o (f — t,)dF kkan/u. (1.12)

IToTok Macchl Takake HanpaejieH OT BO3LyXa K BOJAE H OGYCJOBHT
NOHWXKEHHE BJIarocofiepxkannst Bo3flyxa Ha d (d) Kr/kr:
dG,, = — Gd (d) = B, (P — pe) dF kr/u. (1.13)

Tak xax cnofi Bo3fiyxa y nopepXHOCTH BOJbI HACBIIEH, TO NPHTOK
Maccel BOisiHOro napa dG,, BHI30OBET KOHJEHCALHIO BJarH H3 BO3AyXa,
B OpOLECCe KOTOPOH BRHUIENSIETCS] TEJIOo

. dQ,, = dG,r xkxan/u. (1.14)
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TTorok Tenna, oOycaOBJHBaeMbIl H3MEHEHHEM TeMIepaTypsl BO3-
Jiyxa, NPHHSATO Ha3bBaTh NOTOKOM SBHOTO TenJa daqQ,,
a mepeHoc Temaa, oOO6yCJOBJHBaeMbIH (pa30BHIMH HpeBpalleHHAMH
(KOHJEHCALHsl, HCTAPeHHe), 1OTOKOM CKPpBTOTrO Tenia
dQ,. Pe3yibTupylomuii NOTOK SIBHOTO H CKPHITOrO TEMJIa HNPUHATO
Ha3bBaTb NOJHLM NOTOKOM Tennaa dQ, CoorHomenue

4 t P
" ¢ o |
&
x ] $
Q
Q§ & 'QE’ e l
& | ,®
tWI 3
Y ]
N Py
th <
[
< <
atr ar
F F
a) o)

Puc. 4. Havernerue nanopos Temnepatyp (a) ¥ napuuaibHbiX jaeaetuii (6) o nosepx-
HOCTH KOHTAaKTa BO3JYyXa K BOAH B INpOUECCAX OXJaXACHUS W OCYLUEHHA BO3JyXa
(cayaait 1)

KOJIMYUECTB MOJHOIO H sIBHOTO TEnJa NPHHATO XapaKTEpH30BaTb Gea-
pasMepHpIM TNOKasaTeJeM

t = dQ/dQ,. (1.15)

B pesysabraTe NpHTOKa K BOJI€ SIBHOTO H CKPHITOFO TemJa BOAZ
NOBBICHT CBOIO Temneparypy Ha dify: y

dQ,, = Gc dt, Kxan/y, (1.16)

an CTallHOHaPHOM TENJOBOM peXHME HMeeT MeCTO Gananc Temsio-
BbIX TNIOTOKOB MEXAY BO3AyXOM H BOJIOM1:

dQ, == dQ, -+ dQ,, = G cdt, Kkan/u. (1.17)

Haa Bupaxennit (1.12)—(1.17) ucnonb3oBanpl ycnoBnse 060-
8HayeHusi: G — pacxop Bo3pyxa, Kr/u; G, — pacxoj BOAb, Kr/u;
€y — TEMJIOEMKOCTb BOJbI (B JAaJbHEHLIEM NPHHHMAEM €€ paBHOIl
B 1 KKan/kr-rpan); r = (597 — 0,55¢,) — Tensiora (hasoBoro npespa-
LIEHHs], KKaJ/Kr. -

O6was noBepXHOCTL KOHTaKTa BO3JlyXa ¢ BOROH cocraBasier F
H HX napameTpbl H3MEHSIIOTCA N0 MoBepXHocTH. IpiiMemM mpoTHBOTOY-
HYIO CXeMy JBHK€HHSI BO3/lyXa H BOJH C H3MEHEHHEM TeMIepaTyp
W HapuuanbHbIX JaBJenui, Kak nokasano Ha puc. 4. Ilpu stom cuu-
TaeM, 4TO COOTHOWIEHHE HAYaNbHBIX NaPaMETPOB

tl > tPg > th H Pn, > Pwr



1 00eCrneyHBaeTCsi OJIHOBPEMEHHOE OXJaXKJIeHNe H KOHAeHCAllusl BAaru
H3 BO3/lyXa Ha BceH MOBEPXHOCTH KOHTaKTa.

OOC1ee KONMYECTBO SIBHOTO TemJa B Yac, OTAAHHOE BO3Iy XOM BOJie,
MOeT OHITh Haljeno HHTerpupopanuent uipamenns (1.12) s npene-
JiaX H3MEHeHHsl TeMiiepaTyphl Bo3iyXa oT f; IO [, IO NOBEPXHOCTH
KouTaxTta F:

te
Q= — J Gepdt = — Gep (8, — t,) Kxan/u.

s 1

(1.18)

Panee G0 oroBopeno, 410 cudtaem KOIGQUIIEHT TENJIO00TAAYH o
NOCTOSIHHBIM 0 NOBEPXHOCTH H HE 3aBHCSILHM OT TEMIIEPATYPHI.
Torna unrerpupopanue npaBoH uactn Bripamenus (1.12) paer

F
Q=a J- (t — t )dF xxan/y,
0

rZe o — cpelHHH N0 MOBEPXHOCTH KOHTaKTa KO(QQHUMEHT TerJio-
oT/agH, Kkan/m®-u-rpai.

Jlis  npakTHYecKOro HCHOJNB30BaHHSI MOCIEJHEr0 BHIPaMKEeHHUs]
neo0XofHMO KpoMme KOs((HLHEHTa o 3HAThb (POPMyJy AJsl BeUUC/e-
HHSl CPEJHErc nc NOBCPXHOCTH TEMIIEPAaTypHOFC Hanopa. B 3ajauax
TenjicoCMena, He OCJIOXKHCHHBIX OJIHOBPEMEHHHIMM MpolieccamMu mnepe-
HOCa MacChl, BLIYHCJIEHHE OCPEAHEHHOIO N0 NIOBEPXHOCTH TerjoobMena
TEMIEPaTypPHOTO HaNOpa NPOH3BOANTCS N0 QOPMYJaM CpPeAHeNIoTapud-
MHYECKOH pa3HoCTH:

e e iy Boun <, (1.19)

6
II’I max
emm

rae 0.,y u 0, — cooTBeTCTBEHHO RAHGOJBIIHI H HaHMENbIIHIl
TeMnepaTypHble Hanopel MexAy notokamH, °C.

PaccmoTpHM 0COGEHHOCTL OnpejesieHHs! OCPEIHEHHOFO TemMepa-
TypPHOTO Halopa B MNpoLeccaX C OJHOBPEMCHHLIM NEPEHOCOM TelJia
H Macchl.

KonnuecTBo Tenna B 4ac, BOCIIPHHSTOIO BOAOH OT BO3/lyXa, MOXKET
6T HaHfJiene unTerpupoBanHeM Boipawenus (1.16) B npenenax
H3MEHEHHsS1 TEMMEPaTypHl BOABL OT £y, 1O fyp, NO MOBCPXHOCTH KOH-
TakTa [:

twt
Qu= J' Gyeudty = Gty (g, — fe,) KrA/Y. (1.20)
H

W,

C yuerom Buipaxentii (1.17), (1.18) u (1.20) ypaBuerue TensoBoro
6ananca no Bceil MOBEPXHOCTH KOHTaKTa F 6yJeT HMEeTb BHJ

GC;J (tl . t2) + G (dl ! d2)r = Gwcw (th B iw,) - Gmcwtwg'
20



Benuuiia G, e, ONPEASITCT EOJIUECTRO TeNAa, NOABEACHIOTO
K BOJE € TEHXCTONl CKOHPCHCRPCEABLIMXCS LOJAHLIX DapoB mpi
TeMnepaType [, . 3Ta pedHuHHa npH Teancpartype sozan B 10—20° C
coctapanct 1—29% or cfumero koauumectsa 7Temfa, BOCHPHHITOTO
popof. Jlag ynpoiteniia sToli BeilyHHON MOXKIO rIpLIIC6p’>-
Heqaea JONymenne 0 NOCTOSICTEE COCTHOLIEHHST KOJHYECTB BOJ-
HOTO H SIHOTO Tensa MO NCBCeDPXHOCTI! KOHTaKTa, T. €. NOCTOSIHCTBE
Gespasmeproro nokasatens £. Menospsyem nokasarens & npu co-
CTABNEHUH YypaBHeHHs TenjoBoro GasraHca Jyisi NOTOKa SIBHOTO TEIia

OT BO34AyXda K BOjAE:

Q,=Ccp (t;, — 1,) = —L‘” t,, — 1) KKag/u. (1.21)

b

INpouspenenne Gcp, XapakTepH3yeT TenaOBOH SKBUBAJIEHT BO3AYIU-
HOTO MOTOKA H ONpeAe/sieT KOJHUECTEO TeNna, OTAalnoe BO3AYXOM
npyd usMeHenku ero temnepartypet Ha 1°C. Ilo aunagoruu ¢ 3T
peavunna G.C,/E MOXCT paccMaTplBaTHCS K2K TEIJICBOH SKBHBAJEHT
N0 BOCTPUSITHIO SBHOTO TeIJia BOASIHBIM MOTOKOM OT BO3JlyXa U onpe-
JeSETCst KOJMUeCTBOM MNOJYYEHHOrO $IBHOTO Tenia npl H3MEHCHHI
Temneparypsol Bogw Ha 1°C. B cpoio ouepens, npouzpeienue Gy,
OyneM paccMaTpHBaTh KaKk TEIJIOBOI 3KBUBANEHT BOASHOTO MNOTOKA
No FOCOPHSTHIO NOAHOPO TEla OF BO3AyXa.

B KouTakTHEX anmaparax pe3ynbTHPYVIOWHIE npoliecc nepenoca
MaCCHl B 3aBHCHMOCTH OT HaNpaBJCHIOCTH HAINCPOB NapLHadblbiX
JaBleHHIt MOXKeT OHITh pasJjiH4eH, 9To COYCJOBHT H H3MCHEHHE NOKa-
sateqs & Coenoparenbro, OYAYT H3MCHATHCH H BEJHUMHEL TENJIOBOTO
SKBUBAJCHTA MO BOCHPUATHIO SIBHOTO TCNJAA BOASHLIM NOTOKOM OT
Bosllyxa: ecal d; > d, (oxaampeutie ¥ OCYIlEHHE BO3AyXa),
E> 111G /E <Gy, ecan dy = dy (oxaaxaenne 6e3 H3MeHerHs
BJIAroCoJepKanus Bosfyxa), 10 & =1 n Gy /8 =Gy  eoin
d; < d, (oxnaxzenue 1 ypjaaxKHeHue posiyxa), 1o & <1 u G0 /E >
> Gl

Cocrapuy ypapHeHMe TenioBoro 0ajanca YOTOKa $IBHOTO TemJa.
Ha aJieMeHTe MOBePXHOCTY KOHTaKTa dF 175 NpoTHBONOTOUHOIO anmna-
paTa, rze BO3AyX OXJamJAaeTcs Ha -df, a BOAa HarpeBaeTcsi Ha df:

HWJIM H3MEHeHHe TEMIEPATYPHOTIO 1nalopa CoCTaBHT

1
dt—dtw:'—d(t—tw):"'dQﬂ((jc’ y G ]/§)
A c

@ W

Hoxnctasum B nocsemice ypacnense supamenne aaa dQ, no npa-
BOl yacTi pasencrsa (1.12) u mocsc pasjiCicHHst NEPEMERHBLIX TO-
JYUEM

__d(l"[w)

1= i

1
Ge,, Gl aJE &

— — adF ( (1.23)
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[o ofmemy Ganancy sBHOro tenjooGmena u3 ypasmennii (1.21)
HaiineM

Qn - H Gutw — Qg
(tl . t2) E, (th i twl) i

Tonyuennrie Beipaxenust nopcrapuM B ypasuenve (1.23):
el — — 2 AF Ity — 1) — (o — tu)].
a

{—t,

[punnman, 4T0 KOIPOHULHEHT TENNOOTAAYH o MOCTOSIHEH IO TO-

BEPXHOCTH H paBeH CpelHeMy 3HAuYeHHIO, IoCJelHee BhpaXKeHHe
MOXHO NPOMHTErpHPOBaTL H INOC/E HHTErPHPOBAHHS MOJY4YHM

’
Gep, =

by~ top,
ln ti’—th . ‘%F [(tl . tw”) i (t2 - tw;)]
HJIH OKOHYATENbHO
QﬁzaF (tl _'tht) :(52—twl) KKaJI/‘{. (1.24)
In L

1y — by,

JlpoGroe BHpaxenHe B npaBol 4YacTH TNOCNEANEr0 ypaBHEHHs
npeacrasaser coGod O6biumyo (opMyJy AJsi BHIYHC/IEHHS CpeiHe-
JIorapH@MHYECKOrO TeMNepaTypHOro Hanopa AJs NPOTHBOTOYHOM
CXEMbl ABHXKEHHSI TOTOKOB.

AHanorHYHBIM METOOM BHIBOJHMTCS BHIPAXKEHHE i OCPENHEHHS
TEMNEPATYPHOTO HaAnopa NpH NpPSIMOTOYHOH CXeMe JBHXKEHHSI NOTO-
KOB. gﬁmee BhIpaXKeHHe JJIsi BHYHCJEHHS CPeAHeJorapHPMHYECKOro
TemnepaTypHoro Hamopa GyneT omMHakoBo c BoipaxenueM (1.19).
CrenoBartenbHO, HanMyHe MaccoofMeHa He HaMeHseT (OpMyJH AJS
pacuera CpeAHero no NOBEPXHOCTH TeMNepaTypPHOTO Hanopa, a OKa-
3biBaeT CyIeCTBEHHOE BAHsHHE Ha BeJIHYHHY TeIJIOBOTO 3KBHBaJleHTa
BOAAHOTO TIOTOKA MO BOCHPHSATHIO TemJa OT BO3jyXa.

B npoueccax koupencauun Baard K3 Bosayxa (£ > 1) nogeog
K Boje TenJsia (asoporo npespalieHus oGYC/AOB/HBAET JONOJHHTEb-
HO€ BO3pacTaHHe TeMnepaTyphl BoAbl. TeM caMuIM yMeHbIiaeTcsi W
TeMNepaTypHH HANop No NOBEPXHOCTH KOHTaKTa BO3lyXa ¢ BOJAOH no
CPaBHEHHIO C TpOLECcCaMH OTBOJAA TOJILKO SIBHOTO Tellja OT BO3AyXa
Ges KOHIEHCAUMH BJard (CpaBHEHME NPOM3BOAMTCS MNpPH pPaBHBIX
COOTHOLUEHHAX KOJHYECTB BO3yXa H BOJbl, KOHCTPYKLUHM annapara,
COOTHOLIEHHH HaYaJIbHLIX TeMnepaTyp BO3fyXa M BOAm). Ilostomy
H BEJIHUHHA TEIJIOBOTO 3KBHBaJieHTa BOAJAHOTO MOTOKA MO BOCTPHS-
THIO sIBHOTO TenJla OT BO3AyXa OyAeT MeHblle, 4eM JUis NpOLeccoB
oxJaxJeHnsi 6e3 H3MEHEHHsl BJarocojepKaHHs BO3AyXa.

. PaccMoTpuM 3aKOHOMEPHOCTH H3MEHEHHS] TEMnepaTypPHOTO Hanopa
N0 NOBEPXHOCTH KOHTaKTa, ANA 4Yer0 NPOMHTErpHPYEM Bhipaxenue
(1.23):

(2

{—1y e Gk

~tw F
[t e — foar ().

ti—t,,
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Tocae HHTETPHPOBaHHA OKOHYATEJbHO TOJYYHM

I 1
fy—tw, _ e_( Gy Gyey/t )QF. (1.25)

ll = th

CrezoBaTesibHO, M3MEHCHHE TeMrepaTypHOTO Hanopa B mpolieccax
Tennoo0MeHa, OCJIOXHEHHEIX MACCOOOMEHOM, NMOAYHHSIETCA 3IKCTOHEeH-
IHAJbHOMY 32KOHy K B OOIIEM C/ydyae 3aBHCHT OT TEMJIOBBIX IKBH-
Ba/JieHTOB TNOTOKOB, KOadullMeHTa TemoOTAaYH @, mnokasateds §
¥ pa3Mepa NMOBEPXHOCTH O6Mena.

Mpu BeiBose Buipamenndt (1.24) u (1.25) chenann ponylneHHs
O paBeHCTBe 0. H § CPEeHIM 3HAYEHHSIM, NOCTOAHHEIM NO NOBEPXHOCTH.
CpenHue 3HaueHHsi o MO pe3yJbTaTaM ONKTOB BHIYMCAAIOTCS MO
BLIP2XEeHHIO

G}, (t; —1,)

Fle s KKaJ/M?-4y.rpan. (1.26)

Cpezmne 3HaueHHs g BbBIYUCAIOTCS [10 BBIpaXEHHIO

G, —1y)
E= i (1.27)

B npoueccax ¢ Maccoo6MeHOM BHUYHCIIEHHE CPEAHero mno nobBepx-
HOCTH Hanopa napLHaJbHHX [AaBJeHHIl TaKiKe NPOH3BOAHTCS IO
dopuysie cpemuenorapudmmudeckoil pasunoctd. CpepHHE 3HAYEHHMS
kosddunnenta P, no pesyabraraM ONBITOB BLIYHC/IAIOTCS MO BHIpa-
KEHHIO

G (d; —d»)

— 2 2
Bp= 0P g Kr/mM® -4 (Kr/m%), (1.28)
F max min
In (err)lax/egnin)
roe 08, u 0By, — COOTBeTCTBEHHO HaHOOJBLIUMIT M HaHMEeHbLIKH

Hanophl napUuajbHBIX JaBleHHH MexAy NOTOKaMmH, Kre/me.
B pexumax OXJamKAeHHS H OCYIUEHHSI BO3JlyXa H3MeHeHHe nap-
LHaTbHBIX JaBleHHH NO NOBEPXHOCTH OOMEHA MEX1y BO3AYXOM H
BOJI0il MOXKHO npeACTaBHTb TrpaduuecKH, KaK 3T0 MOKa3aHO Ha
puc. 4, 6. U3 cpaprHenus rpaduKoB MOXKHO OTMETHTb, YTO H3MEHEHHE
Hanopop TemrepaTyp H naplHaJbHbIX JaBJeHHH IO NOBepXHOCTH
obMena HMeeT CXOAHHIH XapakTep.

Ipr nccnegosannu u pacuerax KOHTAKTHBIX annapaToB HaXOAAT
npymenenye Ko3(pQHLUHUEHTH TNOJHOro TenjooGMena o, BbHIYHCHAsEMEBIE
0 pe3ysibTaTaM ONBITOB B NOJHTPONHYECKHX PEXKHMAX M0 BbIpaXKeHHIO

Gy =1y
F (“:nax ol Gl!nin)
In (G:nax/er’nln)

KKaJ/M® - 4 (KKaJ/Kr), (1.29)
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vie 6l.; u 0!, — cooTBeTCTBEHHO HaHOOJLLIMA H HaUMEHbILHI]
HANOPBI ZHTAJBOMH MEXAY NOTOKaMH, KKan/Kr.

Lns ocytecTBieHNs PEXKHEMOB OXJ@XAEHHS H OCYLICHHd BO3JyXa
HCOGXOAMMBIM YCJIOBHEM ABJISAETCSI Ha/lHyHe XOJOMHOH BOALI C TeM-
nepaTtypoii HHXe TeMnepaTypsl TOYKH pOCH Bo3fyxa (I, > t,).
Ecnu Temneparypa BOAB BhILle TemIepaTyph! TOUKH POCH BO3AYXa,
To MaccoofMeH HampaBJieH OT BOXHW K BO3JyXy, T. €. NPOHCXOAUT
yBaaxueHnue Bosnyxa. Ilpu £, < t, <ty,, ¥ pn, <P, HMEIOTCH
BO3MOYKHOCTH JJIs OCYIECTBJIEHUS MPOLIECCOB OXJaMJIeHHs U YyBJax-
HeHHd C NOHMIXEHHEM HTaJbnHH Bo3fyxa. PesyabTHpylomue noToxu
TeNJjla W MacChl JJs TaKHX TPOLECCOB ONKCHIBAIOTCA CJELYIOMLHMH
ypaBHEHHAMH:

KOJIHYeCTBO OTBEAEHHOro OT BO3lyXa fIBHOTO TenJa

Q, = Gep, (t, ~— 1,) Kran/;

KOJIH4eCTBO BOAAHBIX NapoB, NepelaHHbIX B BO3AYX B npoiecce
Hcnapenus,

G, = G(dy — dy) kr/u.

YCnoBHO cuHTaeM NOJOXHTEJbHbIM HanpasleHHe NpOLEeccoB MNpH
niepeHoce TenJia H MacChl OT BO3lyXa K Bofie. Torja u pesynbTHpyIOmHui
NOTOK HCHapexus 1o mnocjefHeMy ypaBHeHHIO GyJeT yCJOBHO HMeTb
3HAaK MHHYC.

KoanuectBo TenJia, 3aTpayeHHOe Ha HCNapeHHe MacChl BOJASTHOTO
napa, COCTaBHT

Qn = G, r KKaji/u,

K nosepXxHOCTH BOJIbI NOABOAUTCA ABHOE TEIJIO OT BO3AyXa H OJIHO-
BpeMeHHO 3aTpauHBaercs @, TenJa Ha ncnapenue. PesyabTupyiomui
npouecc nNpoTeKaeT C NOBHLIIEHHEM TemMnepaTypbl BOAH  (yCJOBHO
NONOKUTENbHOE HAanpapJjerile), H KOJHYeCTBO BOCHPHHATOTO BOAOH
TerJia onpefessieTcsl ypaBHEHHEM aHaJorHuHbiM ypasrennioo (1.20).

YpaBHerue tenJioBoro Gananca OyneT HMeTh BHA

GC;D (tl . t2) + G (dl . d2)f : Gwcw (twg L tWI) + Gmcwth' (1 30)

Beanuuna G,,cpt,, Onpenenser KolnyecTsa TenJja, OTAaHHOe BONOH
npH Hcnapenny maccet G, NpH Temneparype fy,. Jlng paccMaTpiBaeMbix
pEXHMOB 3Ta BeJHYHHA Masa, W €l0 MOXHO npenebpedb.

B ypapnenun (1.30) Tensio ¢QasoBoro mnpeppauenus Macch G,
BOAAHBIX NAPOB BXOJAUT CO 3HAKOM MHHYC, T. €. B Npolecce HCHapeHus
B BO3JyX BO3Bpaiiaercst 310 Temio. PesynbTHpymomuii npoiece npo-
TEKaeT C TNOHHXeHHeM JHTaJbNHH BO3AyXa.

Vi3merieHve HanopoB napLHaJbHBIX JaBJeHHE 10 NOBEPXHOCTH
ofMeHa 1A 9THX NPOLECCOB NOKA3aHO Ha PHC. 5 U H3MEHeHHe Hano-
pOB TemmepaTyp aHajoruyno rpaduky na puc. 4, a. Cpapuusag
rpaduky Ha pHc. 4 0 5, MOXHO 3aMeTHTb, YTO B NpOLECCax OoxJax/ie-
HHA ¥ YBJI2QXXHEHHA BO3JlyXa H3MEHEHHe HANopOB TeMNepatyp U nap-
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[MaJLHBIX J@BJEHHH 10 NOBepXHOCTH OOMEHAa Mexiy BO3LyXOM H
pojioil He HOCHT aHANOTHYHOTO Xapakrtepa (puc. 4, @ u 5), Kak 310
HMEeeT MECTO B Mpoleccax OXJaxKIeHHsi H OCyLIeHHs BO3AyXa (CM.
puc. 4). .

-~ Tlpouecch Hcnaperus o6ycCJOBAUBAIOT OTBOA OT BOAH Ternsa ¢aso-
BOro MNpeBpalleHnsl H CrNOCOOCTBYIOT NOHHMKEHHIO €€ TeMreparypl,
no3ToMy TaKOH NpoLecc nepesoca Macchl CrnocofCTBYeT yBeJHUYEHHIO

TernJoBOro 3KBHBaJleHTa BOAAHOIO MOTOKA MO BOCHPHATHIO SIBHOTO

Tenaa OT BO3NyXa.. ¥BEJIMUHBAIOTCS TeMiepaTypHbie Hanopbl 1O Io-
BEPXHOCTH O0Mena, HO B TO XK€ BpeMsi YMEHBLIAIOTC Hanopsl nap-
HaJBHBIX aBneHuil (cM. puc. 5).
CaefoBatenbio, B npoueccax Ff p
OXJIAXK/CHUA W YBJAXHEHHA C
OHHXEHHEM 3HTanbnkH BO3MyXa Pve
ge cobJiofiaeTcsl NOJOGHBIN Xa-
paKTep H3MeHeHHsl HaNopoB TeM- .
nepaTyp W napusajbHBHIX [aBJie- 3 S
HuPl 1O NOBEPXHOCTH ob6MeHa. L /
Ipu cooTHOWEHHH HAYABHEIX .

napaMeTpoB ty, = ty, H pu, < )
< pw, WMeeT MecTO mpolecc —
YBJI2)KHEHHsS] C OJHOBPEMEHHBIM af F
MOHIKEHHEM TemIiepaTyphl BO3-

AyXxa, TIpH NPaKTHYECKH NOCTOAH- Puc. 5. M3avenenne Hanopos napiHalib-

o HBIX JIaBJACHHI MO NOBEPpXHOCTH KOHTaKTa
HOH €ro SHTaJbIHH. HOI-)TOMy BO3lyXa H BOJB! B Ipoleccax oOXjarmie-

TaKHE€ pEXKHMBl HaCTO HA3LIBAIOT  HuHsl M yBIaXKHEHHs! BO3AyXa C NOHHIXKe-
aguaGaTHYeCKHUM YBJax- HHeM €ro SHTaXbiHH (Ciayuail 2)
HEHHeM BO3lyXxa. B koHTaKT-

2Dy
[
Fd
men

7‘;@
8.

max

g
Pn
ap, I

. HHX annapartax 3TH peXXHMbi OCYiIeCTBJIAIOTCS NpH HENOCPEACTBEHHOM

CONMPHUKOCHOBEHHH BO3JlyXa C MOCTOSIHHO PeLHpKyJupylomed Bojo#,
TemnepaTypa Kotopoil CuCTPO npuHUMaeT U B Ja/JbHEHIIeM COXpaHsieT
NOCTOSIHHOE 3HaucHHe, 6JH3KOe K TeMnepaType BO3ZyXa N0 MOKPOMY
TEPMOMETpY.

- B cuny nHanuuns temnepaTypHOTO Hanopa siBHOE TemJo OT BO3-
LyXa noAasoAMTCS K BOJAE H pacXojiyeTcsi Ha HCHapeHHe, TaK Kak
OJIHOBPEMEHHO HMeeT MeCTO obpaTHas HanpabJeHHOCTb HalopoB
napuyanbupix Aasjenuft (puc. 6). Ilpu yctanoBuBLIeMCs TepMOAHHa-
MHYECKOM paBHOBECHH H IpeHeGpexKHMo MaJloM NOABOE (MJH noTepe)
TelJla OT BHEUIHHX HCTOYHHKOB (OT paGOTHl PeLHpPKYJALHOHHOTO

Hacoca, Harpesa BOAH B TpyGOmnpoBoAaX H [p.) CpaBejHBO paBeH-
CTBO

Gep (8 — t) - G(dy — do) r = Gplobo

Temneparypa Bomm coxpaHseT NpakTHYECKH NOCTOSHHOE 3HAuE-
HHE, W nostoMy B ypaBHenHH GallaHca OTCYTCTBYeT COCTaBJfOIAf
Tennoo6mena no Boge. Besuuuna G,Cuf, onpepensieT HEKOTOpoe
TOBbIlieHHEe KOHEeYHOH IHTANbIUH BO3fyXa. Tak Kak 3Ta COCTaBJs-
lowlast Tensoporo Gananca Maja, TO €0 npeHeGperaior H CYHTaioOT
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npoilece anuabatuueckuM. Torja ypasHemne Temsoeoro Gasamca
NpUHHMAaeT BHA

GC) (t, — t;) = G (dy —dy) 7. (1.31)

W3 pue. 6 BuaHO, uTO B pexxuMax aanaGaTHUECKOTO YBJAXKHEHHA
HMEeT MeCTO MOJOGHHH XapakTep H3MEHEHHSl HanopoB TeMmepartyp
H NapuHaNbHEIX AaBJEHHH NO NOBEPXHOCTH OOMeHa MeXAy BO3MYXOM

H_BOJIOH.

7] Tf.zm ApOUecCOB afHabaTHYecKoro
, YBJAXHEHHSE AMEPHKAHCKEM YUeHHM
\\ 3| Jlbtorncom [53] mosyuen seBOR O 1O-
CTOAHCTBE OTHOLUEHHST Ko3(HIHEHTOB
‘Tenjomaccoobmena. Paccmorphim o6muit
o NOPSIOK €ro TeopeTHUECKOro BhHIBOAA.
£y Ilna nosepxnoctH KoOHTakTa dF

ar Cnpase/lsIHBH PaBEHCTBa

O Q= Qs } (1.32)
By (do — ) dFr = o (t — 1) dF

ty" tw

t‘tw
tz" tw

Cw

Pw

Pw~Pn,

Pw=ln
apn

Pn; nnu, nocae NpeoGpasosanug,

4 —_d) = % —
oy —d) =2 tw). (1.33)

/~7w -pﬂy

bry 3pech KOIpGHUIMEHT MacCOOTAAYH OT-

Puc. 6. Havenenue nanopo TeM- HeCeH K HAaNopy BJarocojiepxanuil

ﬂ;%”g’[g '?loﬁipﬂﬁﬁi’?ﬁ“.’ioﬁf:ﬁf; HuMeeT ycaoBHoe ofo3naueHue f,.

B npoueccaxp annabaTuyeckoro B cpoio ouepenn, u3 ypaBHeHu:

yBaaxuenus BosayXa (cayuai 3) (1.31) MOoxxem nosayuuth npeoGpasoBaH-
HOE YypaBHeHHe Teroporo OGalamca,

NoKaskBaiolliee, 4TO BCe OT/AHHOE BO3JYXOM fBHOE TENJO BO3Bpa-

uaercsa K Hemy B npouecce yB.Ha)KHeHHﬂ C BOASIHBIMH TapaMi; )
r(dy — d) = ¢ (—1,). (1.34)

B nanHOM ypaBHeHHH MOJA HHAEKCOM 2 MopapasyMeBaioTcs Napa-
MeTpE! BO3/lyXa B KOHIE NOBEPXHOCTH OOMeHa.

Hanee Jlbionc nenaer npeanosnoxeHHe, 4TO B pe3yJnTaTe 3HaYM-
TeJIbHOTO pPa3BHTiA NOBEPXHOCTH KOHTAKTa BO3/lyXa € BOJIOH, HMelowe#
MOCTOSIHHYIO TeMnepatypy [, BO3AYX CTaHeT HACHIIEHHLIM TIIpH
Temneparype f,, T. € [y =1, ={,, U COOTBETCTBEHHO BJaro-
cojiepxanne BO3ayxa dy = d, = d,,. C yueToM 3TOr0 3aBHCHMOCTH
(1.33) u (1.34) npumyT BHA

o o
duw —d= .;B—d‘ (t |- tuw); de —d= ",L (t - tuw)-
‘W3 comocTasJeHHSi PaBEHCTB MOJYYEHO

o/By = Cp. , . (1.35)
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BLIBOML O TIOCTOSIHCTRBE OTHOMEHHS KO3(dHUHEHTOB -TenaoMaccoo6-
meHa B JlasbHeliieM Gbil pacupoCTPaHeH M Ha APYrue npouecch npu
HENoCPEeACTBEHHOM KOHTaKTe BO3ftyXa H BOZbl. OfHAKO pesyJibTaThl
AcCNEeIOBAaHHsl Pas3JIHYHBIX KOHTAKTHBIX annapatoB MOKasalH, 4YTO
B -ONPEJIENIEHHBIX YCIOBUAX OTHoLleHHe (1. 35) NpUMEHHTENLHO K Cpejl-
HHM FO TOBEPXHOCTH OOMEHa 3HauY€HHAM KOI(PQUUHERTOB TerJomac-
coobmeHa He co6JioflaeTcsl. YUHThIBad BaXKHOCTb 3TOrO  BOMpOCa,
B KOHIle J@HHOrO pasieja JaeTcA aHaji3 NPHYHH HapYLIeHHs TO-

CTOAHCTBA OTHOLIeHHsi KO3(bPUIHERTOB TEmJoMaccoobMeHa. ﬁ'
Hpn COOTHOLIEHHH HayaJbHHX napamerpos §; > Iy } ,,,,, H

> ps, B KOHTaKTHBIX annapaTax NpOTEKaioT NPOLECCH,” npu
'—é’m‘lmﬂ"sﬂoe TENJIO nepefiaercst OT BO3AyXa BOJAE, a NOTOK MacChi
HanpaBJieH OT BOIbi K BO3Ayxy. Ha ncnapenne Bojbi pacxonyercs
KaK NOJBOJEMOE iIBHOE TEMJO OT BO3/yXa, TaK H TENJO CaMOil BOZBL.
Vpaenenne Temsosoro Ganamca s pacCMaTpHBaEMbIX PEeKHMOB

Gyner
GC;, (tl_ t2) + G (dl . d2) r= Gwa (th i twl) "I‘ Gmcwth'

[MoTok sBHOTO TenJja OT BO3AyXa K BOJE MeHblle, YeM Temso,
. BHOCHMOE B BO3JlyX C BOJSIHBIMH Napami. [To3TOMy pesyJibTHPYOLIH
npoLece NpoTeKaeT ¢ NOBHIUEHHEM 3HTaJbNHH Boslyxa. B cBolo oue-
penb, TemnepaTypa BOAbI NOHHMXKAETCsi U B npejiesie NPHHHMAET 3Ha-
yeHne, GM3KOe K TeMnepaType BO3JyXa MO MOKPOMY TEPMOMETpY.
B 3THX pexxHMax TeMnepaTypa BOJb MOMeT HmeTh 3HauenHst 25—40°,
YTO HE NO3BoJsieT NnpeHeGperats TeNJIOTOH BOAE, BHOCHMOH B BO3YX.
Torpa tensioBoft GanaHc MoxeT CbITb NpeACTaBJieH ypaBHEHHEM

G (ty, — b)) = AG (I — I). (1.36)

_ IonpaBoublii MHOXHTEJb A 3aBHCHT OT BENHUHHBI fy, H, 1O
* J@HHKIM A. A. Toroavna [5], umeeT 3HaueHHs:

fog +++eve..... 10 15 20 25 30 35 40 45
A .. .....09 098 097 09 095 094 09 0,92

. Xapakrep H3MEHEHHSI HanopoB TeMmneparyp M NapUHaJbHBIX
_-BapJleRHil Mo NOBEepXHOCTH o6MEHAa JJig pacCMarpHBaeMoro cjyudas
COYeTaHHsl HAYaJbHHX NapaMeTPOB BO3JyXa H BOJbl 1OKa3aH Ha
puc. 7. Ilpoueccsl ¢ opHOBpEMEHHBIM NOHHXKEHUEM TeMnepartyphl H
‘YBAaXHeHHeM BO3JlyXa, HO pe3yJbTHPYIOUIHM TMOBBLIUCHHEM ero
SHTAJIbMHH, yCJOBHO MOXHO pasjenHTb Ha aBa yuacTka. [lepsona-
YanbHO Ha INoBepXHOCTH oOMeHa F—F' npouCXOAHNT HHTEHCHBHOE
HCnapenue Bjard B BO3JYX H OJHOBPEMEHHOE MNOHHXKEHNE TeMnepa-
" TYPH BO3ZyXa Npu cpeaueil ero temnepatype, GoJjiee BBICOKOH, 4eM
y noeepxuoctH Boapl. Ha yuacTke nosepxHoctH obmena F’ temnepa-
TypPa NOBepXHOCTH BOAW MOXKeT ObiTh Bhille, YeM B sijipe NOTOKa BO3-
Alyxa, HO coxpansiercsi GoJsblliee iaBJleHHe HAChIIeHHs BOASHBIX NapoB
L0 CpaBHEHHIO C mapilHaJbHLIM [JaBJeHHeM B fiipe. MOTOKAa BO3AYXa.
Hostomy nponecc nonmxenns Temneparyphl BO3yXa Ha TOM y4acTKe
NpOMEXOANT 3a cyeT mepeHOCa MAacChi, T. €. IPOLECCOB HCMApeHHs,
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ONM3KUX K ajHabaTHuecKOMY yBaaxHeHuro pozayxa. Ilotok maccut
Nno Bcedl NMOBePXHOCTH ofMeHa F HanpaB/ied OT BOAH K BO3AYXY, H
ucnapenne BoAbl 00yCJIOBJIUBaET NOHHXEHHE ee TeMIICPATYPH, a TeM
CambIM CO3JAIOTCS! YCJIOBHA HHTEHCH(QHKAUWK OTBOJAA $IBHOTO Tellia
OT BO3AYyXa.

M3 puc. 7 Buano, yto H3MeHeHH§ HANOPOB TeMMepatyp W nap-
LHAaJbHLIX JaBjJeHHil 1o [oBepXHOCTH KOHTAKTa MMEIOT pasJuyHbIfl

t ¢ ¢ i
t , tu
A wy
t.,_,z Ly, t;
| 7 tz
! £
}(—» t,
|
r F
4 Y P p
Pw,
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Pry
by Py / Pra
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Puc. 7. Vamenennme Ranopos
TeMOEparyp H DaplHaibHBIX
JaBIeHHE 10  IOBEPXHBOCTH
KOHTAKTa B npoucccax oxJa-
JKACHHST W YBJAMXICHHS BO3-
JAyXa Cc NOBHIUENNEM ero 3H-

Puc. 8. lMamenenne Hanopos

TeMpeparyp M lapuuaibHbiX

JaBneHuil MO  [OBEPXHOCTH

KOHTaKTa B pPeXXHMaX pabothl

SHePreTHYECKHX rpagupen
(cayuait b)

Tanbnuh (cnyuail 4)

XapakTep; He paBHB TaKke reOMeTPHHeCKHE TPaHMIB! JJIs NOTOKOB
nepexoca TemJa H MAcChl. : :

Jlna pexumoB paGoThl IYHEPreTHUYeCKHX TPaiHpeH xapaKTepHO
COOTHOILEHHE HAYANBHLIX apaMeTpoB fy, > {; U Po, > Pn,. B cuny
9TOT0 HMEET MECTO pe3yJbTHPYIOLlee NOBHLILEHUE TEMOEPaTypHl, Bila-
TOCONEPIKaHHA M IHTAJBIHE BO3AyXa H TNOHHMKEHHE TEMNEpaTyphl
Boabt. [IpH 9TOM KOHeuHasi TeMnepaTypa BOJABI Bhille KOHCUHOH TeM-
nepaTypbl Bo3flyxa. II03TOMy NO BCeH MOBEPXHOCTH OCMEHa NOTOKH
TemJla B Macchl HANPABJCHH! OT BOJAbI K BO3AYXy M reOMeTpHuYecKile
TpaHHIBl NOTOKOB paBHHL. )

M3menene HanopoB TeMNEpatyp W NapuuajibHbiX AaBJEHHH 1O
NoBepXHOCTH OOMeHa HMeeT NOACOHBIN XapaKTtep, Kak 3TO npejcTab-
JieHo Ha puc. 8.
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Hewmenxun yuensim Mepkesem [54] suiBeneno anddepennuanbuoe
. ypaBHEHHE JUlst POLECCOB Neperoca TemJia i MacChl NPH HCnapHTeb-
HOM OXJaxIeHHH poxnl. Ilpn BLIBOAE KOJHUECTBO TEMmJa, OTBEACHHOE
OT TIOBEPXHOCTH BOAbLi dI° ¢ BOASIHBIME Dapamu, NpeAcTaBJeHO Bbipa-
JKEHHEM

dQ,, = dG,r = o (d, — dydFr kgan/u,

rie 0 — Ko3(QHUUHeHT Macconepenoca, Kr/wm?-u; d, — Baarocoiep-
;KaHHe HaCHILEHHOrO BO3JY X4 HENOCPEACTBEHHO Y NMOBEPXHOCTH BOIMI,
KI/KT CyXoro Bo3fyXa; d — BJarocojiepalie BO3AyXa B sjpe ne-
TOKa, KI/KI CyXOro Bosllyxa.

Ofliee Ko/H4ecTBO Tenfa, NepejlaBaéMOr0 Ha MOBEPXHOCTH KOH-
Takta dF, cocraBaser

dQ, = dQ, -} dQ,, = {o (t, — t) + o (d, — d)yr1dF xkxan/u.

[Mocne BhHeceHHsA 3a CKOOKH KO3(uLHeHTa O NOJYYEHO Bbpa-
JKeHHe

dQ, = odF [(2/0) (t, — t) -+ (d, — d) r] Kkaa/u. (1.37)

MiepKesib NPHHAJ cnpaBeyinBEM BHEBOA JIbionca [531 o nocroan-
CTBe OTHOLICHHSi KO3(QHIHEHTOB TenJomaccoobmena «/o = 0,24 -+
4+ 0,45d. C yueToM 3TOr0, a TaKKe BhIpaXXeHHd Ul TenJoTH (asoBoro
npespariieHis BoAb r == 597—0,55f ypapnenne (1.37) npunumaer
BH],

dQ, = odF {[0,24, -I- (597 4 0,45t,) d,;] — {0,241 + (597 +
-10,45) d] — 0,55 (dy, — d) t,,}. (1.38)

Cpasrenne ¢ Bopamenuem (1.4) noxasniBaer, uto nepsHie iBa
' ujeHa, 3aKJiOYeHHBle B KBaJpaTHEIE CKOOKH, COOTBETCIBYIOT SHTaNb-
TIHH BJI2XKHOTO BO3JyXa Y NOBEPXHOCTH BOABI M B sajpe nortoka. Iloc-
Jiefnee caaraemoe 0,55 (d, — d) f, npepcraBnger coGoH TennoTy
HCTapuBIIHXCH BOAAHBIX NapoB. MepKesb JleJlaeT 0NYILEHHE O He3Ha-
_UHTEJBHOCTH 3TOr0 cJjaraeMoro W MM npesefperaer, a Bhlpa<eHHE
(1.38) npencrasnser B BHAe

dQ, = o (I, — I) dF. (1.39)

Kpurnuecknii ananns smbosa Mepkena creqad emwe B 1939 T.
A'.,A‘ Foronuuemm [5, 20]; ycranoBaeno, 4to npeneGpexeHue TenJo-
TOH HCOapuBIUHXCA NapoB MOXET BHocuth owmMOKy g0 5—10%,
BEeJIMUMHA KOTOPOH 3aBHCHT OT TeMNeparyphl BOAH £, H onpejeisercs
NoKasaresieM A, Kak 3T0 nokasaHo B ypasHeHuu (1.36). B nuddepen-
HHanbHod dopme ypasrerue (1.39) ne Morjo GuITh HCNOJB3OBAHO,
H A. A Torosue NpemyioXuJ ocpeslieiHe Hanopos SHTaJbnHil 1o
NOBEPXHOCTH O6MeHa MPOBOAHTbL C_HCNOJb30BAHHEM (POPMYJIbI Cpei:.
HeJlorapugmMuyeckoil pasHoCTH 9HTajlbnHB. ECJAM  HCnapHTelbHOe
Oxnaxinenne Bombl Afy = by, — by, cocTaBager Gosee 6°C, 7O
BLISHC/eHHE OCPeIHEHHOTO Hanopa HTalbNKA 1He06X0AHMO POBOAHTE
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no npepnoxennoit J1. 1. Bepuanon dopmyse, yuuruinaouel nesu-
HellHYI0 3aBHCHMOCTb 3HTAJbMHI HACLILUEHHOTO BO3AyXa [y OT TeM-
nepaTypul BOABL i

!
Al __ e{nax B 9min (1 40
cp.n T ] ’ ! )
0 — 8l
In =
emin — 81

rae 6/ — nonpaBKa, YYHTHIBAIOILAS HEJIHHEHHOCTh 3aBHCHMOCTH 3H-
TaJbIIHH HACLIIIEHHOTO BO3AYXa OT TeMneparyphl BOIbI;

ol = (Iwn 1o — 21, cp)/41

rae /I, .p — SHTANbNHSA HACHILEHHOTO BO3jyXa NpPH CpeiHed TeM-
nepatype BOIbl Iy, cp

tw cp = (tw, + twg)/Q

M3 npopeneHHOrO aHall3a BO3MOMKHBIX NPOLECCOB Ten.joMaccoo-
MeHa npH HenocpeACTBEHHOM KOHTAaKTe BO3AYXa ¥ BOAbl MOXHO Che-
J1aTh BBIBOJ, YTC COCTOSIHHE HayaJbHHIX NapaMeTpoB BO3AYXa M BOALI
ABJAETCA OAHHM H3 peliaioilHX GakTopoB, ONPeCJ AKX XapakTep
OpOTEKAHHS COBMECTHHIX NPOLECCOB IepeHoca Temjla M MaCChl.
Has XapaKTepHCTHKH PasJHUHBIX coueTanHil hadajlbHBIX NapamMeTpoB
BO3/lyXa H BOJHI, OTIPEAC/IAIOLNX TPalHuHble YCAOBHS JU15 NPOLeccoB
nepeHoca Ternsa i MacChl B KOHTakTHEIX annapatax Y KB u arperarax
JJ151 HCTIAPUTENBHCTO OXJAXKAEHHR BOJbl, ABTOPOM NPENJIOKEHO HC-
1071b30BaTh nNapaMeTpHUecKHil KpHTEpRil BHIA

TM: . Twl

B npoueccax npH HenocpeACTBCHHOM KOHTAKTE BO3AYXa K BOAH
TEeMnepaTypa BO3JyXa MO MOKpoMy Ttepmomerpy T, ABAAETCA Teo-
pPeTHYECKHM IIpENe/IOM MNMOHHMXKEHHS TeMaepartyphl BOAbI B fpolleccax
HCNapHUTeJbHOTO OXJlXK/ACHHA (YC/IOBHO OTPHLATEILHOE Hanpap/enune
npoueccos npr T, > T,) U Harpepa BOAbl C PE3YJLTHPYIOLUIHM [O-
HIDKEHHEM 3HTANbNHH BO3RYXa (YCTOBHO MNOJOXHTENbHOE Hanpapie-
Hue npoueccos npu 7, > 7,). Ilosromy BesinupHa pasyoCTH Ha-
YanbHBIX 20COMIOTHEIX Temneparyp 7w, — 7w, XapakrepHayeT Ha-
Ya/ibHEIE NOTEHLHAJNbHbIE BO3MOXKHOCTH JAs1 NPOTEKaHHH MpPOLEeccoB
JH60 ¢ NOHHXeHHeM, JHG0 ¢ MOBbIlICHHeM TeMnepartypbi BOALL

OnHOBpeMeHHO € 3THM JUI MPOLECCOB TEenJoMaccOOCMeHa. BaXKHbiM
NOKazateJieM $BNAETCsl crlocOGHOCTh BO3AyXa K aCCUMMJMALHH BJATH,
KOTOpasi MOXET XapaKTepH30BaTbCA BeJHYHHOH HayaJbHOH NCHXpO-
METPHYeCKOil pasHocTH abcooTHuX Temneparyp 74— Ty,. Tem
CaMpiM BEJMYHHEL, BXOAAHIHE B napaMerpHuecKnit Kpurtepuit O,
onpeseNsIloT HayaJbHble T'PAHHYHBIE YCJIOBHMA JUIsl NPOIECCOB B KO-
TAKTHHX annaparax, 3aJaHHHE HeNoCPEeACTBEHHO Mo TpeGyeMbiM
pexxuMam oOpaGOTKH BO3AyXa HIH BOXHL
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[lpn rpanuunbiX ycaoBuax Ty, = Tg,, T. €. B npoueccax aiiua-
GaTUMeCKOro YBJAXKHEHMsi Bosfyxa, Beauumna O, = 0. Caeaosa-
TelbHO, B STHX YCJOBHSIX OTCYTCTBYIOT NOTeHUHA/bHEIE BO3SMOXKHOCTH
JUisi HCIAPHTEBHOTO OXJIAHIEHHs! BOJEL

Mpu mnosoxuteibHbix 3Hayenusix O, (Ty, > Ty,) nOponeccn
pepeHoca TeIJ1a M Macchl XapakKTepH3YIOTCsl OOLINM IPHSHAKOM pe-
3yMLTHPYIOUIETO MNOHMIKEHHS! SHTA/bIMH BO3MyXa H IOBHILLEHHEM
remnepatypsl Bofbl. I1pu orpuuarenbubix spavenvax Op (Tw, < Tw,)
npOLECCH XapaKTepH3YIOTCsl OCIMM MPM3HAKOM MNOBLILEHHS SHTAJb-
NHH BO3AYXa H INOHHAEHHEM TeMIepPaTypul BOILI B Pe3yJbTarte ee
HCMAPHTEJILHOTO  OXJIaXeHHs.

Ecin B KOHTAKTHOM amnmnapate ocyulecTnisieTcss o6pafoTka MoJ-
BOCTLIO Hachllennoro Bosayxa (T, = Ty), TO HanpaBJleHHOCTH
MpoOLECCOB FepeHoca Temsla M MacChl ONpefeNsieTcsi COOTHOLIeHHEM
pesmuul T, = Ty, B Ty, T. €. 3HakoM Kputepust O,. Ilpn ycnioeuu
T, = Tu, > Ty, Bennunsa O, = --0O M NpPOUECCH Nepesoca TelJa
H MacChl IPOTEKAIT ¢ OXJIaXKACHHEM H oCylleHueM Bo3nyxa. Haauune
TeMrepatypsoro Hamopa (7T; > Tw,) onpefelisier mnepeHoC SIBHOTO
TemJia OT BO3yXa K BOZE; OJHOBPEMEHHO C MOHMKEHHEM TEMNepaTy Pul
BO3JIyXa, [OCKOJIBKY OH [OJHOCTBIO HACHIlEH, OCYIIECTB.IsIeTCS
KOHAEHCAIHS BOASHLIX NapoB H3 BO3JyXa. TeM CaMEBIM reoMe-
TPHUYeCKHe TPaHMIBl AJIS [OTOKOB fEpEeHOca Tervla M Macchl PaBHHI,
a H3MeHEHHWe TeMMepaTyp H naplHajbHBX JaBJAEHHH N0 IOBEPX-
HOCTH KOHTaKTa HMeeT mojoOHEIi XapakTep, KaK 3TO NMOKa3aHO Ha
puc. 4.

Ilpu ycnosun Ty, > Ty = Ty, seanmunna O, = —oO, H HpoO-
HECCH MEPEHOCa Temsa M MAacCH NMPOTEKaloT ¢ HATpeBOM H yBiaamHe-
HHEM BO3/yXa, @ BOJA IMOHMKAET TeMOEPaTypy OT HCHAPHTEILHOIO
oxJlaxaeHHs. B cany Toro, yTto BO3AYX MOJHOCTHIO HACHILEH, BOCIPHSI-
THE MM BOJASIHBIX NapoB ¢ MOBEPXHOCTH BOJBI BO3MOXHO TOJIBKO NPH
H3MEeHEHUHM TeMmepaTypel Bo3Ayxa. Hanuunme TemmepaTypHOro Ha-
nopa 7y < T,, onpeneisier Harpep BO3JlyXa H OJHOBPEMEHHO yBe-
JIHYEHHe €ro acCHMHJHPYIOWEH CrOCOGHOCTH K  YCBOGHHIO BJIaru
(Bospactaer Besmunna p,). TeMm caMbiM mpoLece mepenoca Temjia OT
BOJIbI K BO3AYXy onpejessieT 1i NPoLece YCBOEHHST BO3AYXOM BOASIHBIX
napoe. [eomerpnueckue rpanuibl AJs NOTOKOB TENjia H Macchi Takke
PaBHEl, @ M3MeHeHMe TeMOepaTyp M MapUHAIbHLIX AaBJeHHI HMeeT
NOMOCHEI XapaKTep, Kak 5TO MOKa3aHO Ha pHC. 8.

Kak yxe orveyeno, B pesysbrate WCCleNOBAaHHS KOHTAKTHEIX
annapaToB noJiyyeHb! AaHHLIE O HAPYLIEHHH NOCTOSIHCTEA OTHOLUEHHS
KO3¢dHIIEeHTOB TensoMaccoo6MeHa. JINs 0GbACHEHNIS NPHUHH Hapy-
IeHHs Bhipaxenns (1.35) Mcmonb3yeM TeopHIo MONOGHS.

OcHoBbiM nosozkenneM TeOpHH nojobus sBasieTcs Teopema Kup-
NiHueBa-—I'yxmana [29], KoTopas onpenefsieT BO3MOXKHOCTEL cOBJIOie-
HUA 10106Hs MeXAY SIBAECHMAMH NPH HAJIHYMH OLHOBPEMEHHOTO BHI-
MOJHeRNs nByx TpeGopauuit: 1) omucanust o60OMX sIBJEHHE OHOM
goﬁ%’éﬂﬁi CHCTemOH nHpQepeHLNaNbHBIX Y PaBHERHIT; 2) COO/IONEHHS

YCJIOBUH  OfHO3HAYHOCTH.
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Ha TtoxnecteeHtiocTs CTpYKTYPH AnddepeHiialbabIX Ypasilenut,
OMHUCHIBAIOIMUX NPOHECCH MOJEKYJIAPHOH TENJIONPOBOAHOCTH M Aud-
¢y3un, obpawanocr BHuMmanue B § 1.2 npu conocrasieHuH ypasiie-
uuit (1.8) u (1.9). C yueroMm mMasnoro BJAHSHHMS CONMYTCTBYIOLUMX fBJie-
Huil nepenoca (credaHOB NOTOK, TepMOAHG(DY3Hs, AnpdysHoHnas
TeMJION POBOAHOCTD) AHAJOTMYHBIME N0 CTPYKTYPe OKAasLIBawTcs H
nuddepeHiHalbHbE YPaBHEHHS, OMHCHIBAIOLHE COBMECTHHE T1POIECCEI
MOJIEKYJISIPHOTO H MOJISpHOTO (KOHBEKTHUBHOIO) MEPEHOCa Tenaa
¥ Maccel. Buioa 3THX AuddepeHnnanbHbIX YPABHEHH!T MOXKHO HANTH,
nanpumep, B pabotax JI. JI. Bepmana [3]. Beune 6bl10 orosopeno,
uTO AJin pexkunMoB paboTel annapatoe Y KB eansinie COnyTCTBYIOLHX
ABJienkil mepenoca BeckMa MaJjo. ITosTomMy MOXHO cledaTk BHIBOZ,
YTO OPOIECCH NePeHoca Tenna U MacChl OMHCHBAIOTCS OAMHAKOBLIMU
no crpyrrype AngdepeHLHANIbHEIME YPABHEHHSIMH H MeXAy Mnpo-
rieccaMu cyuiecTsyeT avasorusi. CllefoBaTesbHO, BHIOJHSETCA NepBoe
Tpebopanne Teopembl Krpnudyera — 'yxmana o nofobun Mexnay npo-
neccaMd nepeHoca Tersia ¥ Macchl.

Paccmorpum  yesioBMs  coGmofenust Broporo Tpebopakus 3Tolt
TeopeMul. IlJisi BHUMOJIHEHHs MOJOGMS MeXAY CPABHHBAEMBIMHM DpO-
1eccaMd HeOOXOAHMMO BHIMOJIHEHHE noao0uHsi MEKAY CJAeAYIOUIHMH
YCJOBHSIMH  OHO3HAYHOCTH.

1. Teomerpuyeckoe nopobue ¢opML annmapara H rpaHHll GOTOKOB:

. e E 4 e — i

Im, ’

Tfie X, y ¥ z — KOOPAUHNATEHI, ONpefesoillue reoMerpiueckie GopMol
annapaTta pAJisi NPOHECCOB NepeHoca Tenaa; Xy, Y, M 23— T0 XKe,
JJIsl npoliecCoB nepenoca macewt; [q, Iy, ..., I, — reomerpuueckue
.TpaHHllL ANs MOTOKOB Temja; lm‘, l'"z' i lm‘_ — TO e, Adas HOTO-

KOB Macchl.

IHas onpenesieHHOro KOHTAaKTHOTO annapata KOHCTDYKTHBHBIE
reoMeTpHYeckKHe pasmephl A NPOLECCOB MEPEHOCa Temla M MacChl
OJMHAKOBEI M, CJIOBATe/JLHO, X = X, Y = Yy, M 2z = z;. Onpnako
FeOMETPHYeCKHE TPaHULIBl MOTOKOB Tensia H Macchl 1o ofuel noeepx-
HOCTH oOMeHa, Kak 5T0 OblIO MOKa3aHo Bbllle, 3aBUCAT OT ocobe-
HOCTEll COBMECTHO IMPOTEKAIOHX [IPOLECCOB TemyioMaccooOMena, M
3TO OJIOXKEHHE AOJIKHO ObITh CHellHadbHO OLEKEHO.

2. TlopoGre Qu3MUECKHX XAPAaKTEPHTUK FOTOKOB LSt CXOACTBEH-
HbIX Touek amnmapara. Tak Kak mapamerpst Bo3fyXa M Boaol B YKB
H3MEHSHIOTCS CPaBHHTENLHO Mado, TO (QH3HUCCKHE XAaPaKTEPHCTHKH
BLOJIHE JIOMYCTHMO MpPIIHAMATL [OCTOSIHHBIMH.

3. Tlonobue moueii cxopocTeit ¥ M3MENEHNIl CTATHYECKHMX AaBJeH
B COBMAjAIOWMX MO KOOpPAHHATAM TOYKax annapara. I'nmaponnnamu-
HeCKHe PeXHMH JJ1f NpOoUeccoB fiepeHoca Tellsia H MacChl B KOHKDeT-
HOM anmnaparte aHaJIOrHYHBI, 1IOSTOMY 5TO YcJjloBHe NOROGHs coGaio-
Jaetcs . .

4. Ilono6ue uamenenns noneii TemmepaTyp M NapuHaibHLIX JaB-
nenuii. Ilpu HenocpencTeennoM konTakTe BO3AYXA H BOIb! pacrpeie-
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Jienue TeMneparyp M napuHaibHeX gaBJIe}mﬁ B CXOACTBEHHEBIX TOUKaX
‘dpapaTa 3aBHCHT OT ocoCeHHOCTeH COBMECTHO MPOTEKAIOUHX MpO-
1ieccoB TeMJIO- H MacCONepeHoca, YTo TaKke HO/KHO OLITh Creuuabio
OLeHeHoO.

.. Ha puc. 9 va [—d-nuarpamve nokasannl OCHUHBIE COYETAHHS
H4UanbHLIX MapaMeTpPOB BO3AYXa M BOJbI, XapakKTepHble LSl BO3MOK-
‘HBIX TPOLLECCOB TeMIOMaccoobMeHa B KOHTAKTHHX annaparax Y KB.
-YGIOBHO CUMTAEM, YTO HAuyajblble NAPaMETPbl BO3JyXa COXPaHSIOTCH
HeuaMenHEIMH (TOYKa B), a HauanpbHas TeMnepaTypa BOALI fOCAEI0-

g a;\Q* /1° 20 60 -
Nl N Mymm
FANZAN g
* .
y /A\ ] (_a — 5 ~
NLOAED = g X
qég, %, /J‘
3
el f
’ g P
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i 4
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Puc. 9. Pazyuunoe COoHeTaHHEe HaYalbHBIX 11aDaMeTPOB BO3AYXa H BONBI AJ15 COBMCCTHO
o B4 NPOTEKALHX NIPOLECCOB TENOMaccooOMeHa B KOUTAKTHBIX annaparax

BaTeJIbHO noBbIIaeTCs (LHdpople oGo3Hauennst ot 1 no 5). Mamenenue
NapamMeTpoB BO3AYXa W BOALI NO MOBEPXHOCTH KOHTAKTA OCYIIeCTB-
JIETCS MO MPOTHBOTOYHOH CXeMe.
Ilpy H3MeHsIOMMXCSl COOTHOLIEHHSAX HAYANLHBIX MapaMeTPoB
"BO3AyXxa W BOAB! GYAYT M3MEHSTLCS B OCOGEHHOCTH COBMECTHO MpOTe-
KaloUHX rpouneccosB TemyioMaccooOMena. Jlyif cnenuanbHOB OILEeHKH
BBILEISIIOTCA N1BA yC/IOBHA OAHO3HAYHOCTH: 1) COOTBETCTBHE reoMeTpH-
YECKOro paBeHCTBa IpaHMI MOTOKOB TeMja H Macch; 2) cob/oieHie
TN0JI0GHs M3MEHEHHs! HANMOPOB TEMNepPaTyp M MapLMaTbHbIX AABJEHHI
B - CXONCTBEHHBIX TOUYKAX annapara.
- OLHOBpEMeHHO € TeOPEeTHYECKHM AHaIH3oM MIPOBEJEM CpaBHEHHE
¢ PeyibTaTaMyu HCMHITAHMI PA3JIMYHBIX KOHTAKTHBIX AINapaToB.
a puc. 10 npenctaenes rpadMk H3MeHEHUs OTHOLWEHHil ONBITHBIX
BEIHYHH KO3Q(HUINEeHTOR fiepeHoca B 3aBUCHMOCTH OT pPasiMYHOro
COUCTAHMA Haua/bHLIX NAapaMeTpoB BO3NYXa H BOZBI, BHIPaXKEeHHLIX
4epes kpurepuit O,. Onmwrtet E. E. Kapruca [10], JI. M. 3ycMaHo-
Buya (7] u aBTOpa NpoBefieHHl Ha ABYXPAAHOH POpcyHOUYHO! Kamepe
TonepeynsM cedennem 8 0,306 mM2. Onwtol A. A. Toroanna 15] npo-
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BefieHbl HE ¢OPCYHOUHON Kamepe MONMEpeuYHBIM ceueHHeM B 2,4 w2,
JI. 1. BepmaHoM H3yuaJHChk HPOLECCH HCNAPHTEJBHOrO OXJaMIeHus
BOIE Ha IJlacTHHuaThiXx saementaxX. A. A. Kyswenosoii Bo BHHXH
NPOBEAEHH MCMBLITaHUA * OPLISrasbHBIX, IVIEHOYHBIX W KaleJbHBIX
rpapuped. M. JI. Capuushin moA pykoBojcteom asropa [17, 18]
npoBeieHkl UCC/e/loBainsl HCNapHTEJIbHOTO OXJIaXK/ICHHA BOALI B OpO-
ImaeMoll Hacafike U3 NPONHTAHHBIX CHHTETHUECKHMH CMOJiaMH GJIOKOB
kpatdTGymard. OnuThl NPoBefeHbl B 3HAYHTEILHOM JiHANasoHe H3Me-
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Prc. 10. OnnTHEe JaHHEE N0 H3MEHEHHIO OTHOIIEHHA KoS(QHUHEHTOB nepe-
HOCZ B 3aBHCHMOCTH OT KpuTepust Op /i PasNMYHEIX PEKHMOB HCTBITaHMI
KOHTAKTHHIX aInaparos

HEHHSl KaK HauyaJbHHX [apaMeTpoB, TaK H COOTHOILEHUH KOJIHYeCTB
BO3JlyXa H BOAHL. i

[No pesyawTataM SKCNEpPHMEHTOB, HCNOAB3ysl Bepamenus (1.26)
n (1.29), HaxomuaHCh CpeAHHe 3HaueHUsl KO3(p(MIHMEHTOB NepeHoca
MO OTHOLUEHHIO K OOLIeH NOBEPXHOCTH KOHTAaKTa M CPEJIHHM 3Haue-
HHSIM HANOPOB MNOTEHUHAJOB nepexHoca. Bruucsienue nocsefHux npo-
H3BOAMJOCH MO 3aMEPEHHBIM IapaMerpaM Bo3JiyXa H BOJBl B Hauaje
U KOHlle anmaparta [wanpumep, Hcmonb3ysi shipaxenue (1.19) s
CpeflHero TemnepartypHoro Hamopal.

Heo6xoauMo OTMETHTBH, ¥TO BO MHOIHX KOHTAakKTHHIX annaparax
pooQllle HEBO3MOXKHO YCTAHOBHTb HCTHHHYIO MOBEPXHOCTH oOfMeHA
MEXAY BO3AYXOM H BOROH (manpumep, B OpPCYBOYHLIX KaMepax).
B sTHX cayyasix BBIYHCJSIOTCSI YCJOBHHE CPelHHE KO3((HIHeHTLI
nepeHoca IO OTHOLIGHWIO K IJIOWAAH MOTEPEeYHOro CeYeHHs HIH
o06beMy annaparos. :

Inst cnyuast I (cM. puc. 9) XapakTepHO TakKO€ COOTHOILUEHHE Ha-
YaAbHLIX MapaMeTpoB, KOTOpoe ofecrneyHBaeT NPOTEKaHHE MPOLECCOB
OXJ@XKACHHA M OCYUIeHHs BO3ZlyXa No Bcell MOBEPXHOCTH KOHTAKTa
MeXJy BQ3nyXxoM H Bojiod. CrenosaresibHO, reoMeTpHYeCKHe IPaHHubl
8 MOTOKOB TENJa H Macchl OfIMHAKOBH], a8 H3MEHEHUe HATIOPOB TeM-
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peparyp ¥ MAPUHaNbHHIX NABJICHKH N0 NOBEPXHOCTH KOHTAKTA HMeeT
HonoOHbIl XapakTep, Kak 370 10KasaHo Ha pHC. 4. Kak ciexctsue
BLHICAUEHHS] BCEX YEJOBHH MOROGHS AJIsl MPOLECCOB nepeHoca Termia
{.MacChi B STHX PeXHMaX LOJIKHO COXPAHATHCA MOCTOSIHCTBO OTHO-
m;’éxmﬁ KoapPHIHEHTOB TepeHOCa ;

D o/fy = a/o = cp.

e

.- ONETHBE JAHHBIE JUISl NPOLECCOB OXJAXKIEHHs M OCYLIEHHS BO3-
AyXa no npeo6najaioilell NOBEPXHOCTH KOHTAKTA OTHOCATCA K JHana-
- 30Hy usMeHeHHs1 KpuTephsl O, oT 2 10 400 (OXJaX/ieHHe NOJHOCTBIO
nachienHoro so3fyxa (71), xak sto nokasano ua rpaguxe puc. 10.
Ilns caywas 2 (CM. pHC. 5) COOTHOIIEHHE HayasbHEIX NapaMeTpoB
TAKOBO, 4TO 00ecneuHBaeTCsl NPOTEKaHHE IPONECCOB OXJaxKACHHS
H yBAQXKHEHHs BO3JlyXa C OJHOBPEMEHHLIM MOHIIKEHHEM €ro SHTalb-
fHH. OcoGeHHOCTHIO TAKHX DEXHMOB SIBJSIETCS TO, YTO NEPEROC MaCChl
(ncnapese BOABY) CNOCOGCTBYeT YBeJIMUEHHIO TEMIIEPATY PHOTQ Hanopa
" N0 AOBEPXHOCTH KOHTaKTa, T. €. HHTEHCHQHIHPYET Npomecc OTHATHSA
"MBHOIO Tema OT Bosjyxa. B 710 e Bpemsi MaccooOMeH yMeHblIaeT
-ﬂanob napuHajJeHelX fasjeHufi. CrnenopatesibHo, He cobiI0KaeTcs
- yeaosHe nofobHs H3MeHeHHsl HaNoOpOB TEMNePaTyp M NapiHaJbHBIX
RaB/eHHil MO NOBePXHOCTU KOHTaKTa (CM. pHC. 4, a v b). Benencrpue
| yBeJIHuEHHs TEMNEPATYPHLIX HANOPOB BO3PACTAET KOJHUYECTBO OTHH-
MAEMOT0 OT BO3AYXa SIBHOTO TellJla H YBEJHYHBAIOTCH CPEefHHE 3Haye-
- pis xo3pdunrentos a. Iosromy oTHOweHHe KosddHuMeHTOB nNepe-
Hoca Gyzer Gosiblue TeopeTHueckoro 3HaueHHs Jlpionca /o > cj.
-OneitHee faHEBIE IS 9THX PEXHMOB OGPaGOTKH BO3LYyXa COOTHET-
-etByioT Besnunnam O, nopsaka or 1,2 go 0,3 (cm. puc. 10). :
*. Mexny cayuasimu I W 2 nabJoparTcs yCJIOBHSI, KOrja temmepa-
18P, BOAbl HA OTHE/LHBIX YYAaCTKaX NOBEPXHOCTH KOHTAKTA MpHHU-
M#er 3Hauenue BhIlle TeMnepaTypel TOYKH pochl Bosnyxa. Kak caen-
CYAME Ha STHX yuaCTKaX MOSIBJSIOTCH O6paTHble NOTOKH Macckl, T. e.
- MépapeHve BOAH B BO3AYX. JIBOMCTBEHHOCTb MPOLECCOB nepeHoca
iiicgu N0 NOBEPXHOCTH KOHTAKTA MOXKET OOYCJOBJHBATLCS CJEAy-
OMAMY (pHYMHAME: HavaJbHas TeMIlepaTypa BOABI HE3HAYHTEJNBLHO
MeHLie HayanpHO TEeMNepaTypel TOYKHM pPOCH BO3AYX&; HaJlHyne
BOARHHX Kanejib MaJsoro pasmepa, KoTopeie ObICTpeil HarpeBawTcH,
M KPYMHHIE Kaniu; B o6beMe annapara MMeIOTCsl MecTa, KOTOpbie
B§HOJ§H0 opowiaioresi Bojoi. B cHay 9THX NpHYMH JKaBJieHHe Hachiile-
BBy TIOBEPXHOCTH BOJBI CTAHOBHTCS BhILIE NaprBajbHOrO AaBJIeHHs
B BO3fyxe, ¥ npoHCXOAMT nporecc. ucnapenusi. Opnako nporece
-OTBOAA -IBHOTO TemnJia COXpaHfeT HanpapJeHBOCTh OT BO3AyXa K BOJE,
~IEM0BATE/ILHO, B PeXMHMaX C JBONCTBEHHBIM XapakTepoM MpoHeccoB
Nepenoca -macch mapyaercs PaBEHCTBO TeOMETPHYECKHX TIpaHHL
“019508 “TeANa W Macchl.
- \POME Toro, mpouecch Hcnapenns CBs3aHH C 3aTpaTodl TemJa,
_??nggf’-:pmco&moaam YBeJIHYEHHI0 TeMNepaTypHOrC Hamopa.
Riere 6!"u Pene MO TNOBEPXHOCTH OOMeHa 3HaueHHs] Koa(duiuven-
Weg ¥ YT #iMeThb-GONIbluHE 3HAYCHHS H OTHOWIEHHS KO3pDHUHEHTOB
: 35
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nepesoca GyRyT GOJiblle TeOPETHYECKOTro, HO [0 YHCJIeHHOMY 3Haye-
HHIO MeHbllle, YeM AJif ciyyas 2. OublTHblE JaHHBIE 78 3THX PeXHMOB
COOTBETCTBYIOT BesiHYyuHam O, nopsaika ot 2 no 1,2

Cnyyait 8 oTeeuaeT ycJOBMAM INPOTEKaHMA npPOLECCOB agMabaTh-
YecKOTO yBJaxHeHHs BOo3JyXa. [paHunbl Add NOTOKOB TeIVla H MACCH
OJIHHAKOBEI, 4 H3MEHEHHE HANOPOB TEMNEPATYP M NapuHalbHEIX AaBJie-
HHII [0 NOBEPXHOCTH KOHTaKTa MofobHO (cM. puc. 6). Kak cienctsue
BBITIOJINEHHSl BCeX VCJIOBHEA ropobMsi oTHOWenHE KOs(h(pHIHEHTOB
HepeHoca MOCTOSIHHO H PaBHO TEOPETHYECKOMY 3HAYEHMIO 010 BLipa-
wenuo (1.35).

Cnyuait 4 xapakTepHusyeTcs TaKHEM COOTHOLIeHHeM HayallbHEIX
fnapaMeTpoB, KOTJa MO BCeH NMOBEPXHOCTH KOHTAKTa Mpolecc Maccoob-
MeHa HanpaBJieH OT BoAbl K BO3AyXy. OfHaKo Ajs MpoueccoB nepe-
HOCa SIBHOTO TEMJa OT BO3/lyXa K BOJE CO3JalOTCsl YCJOBHs, KOTAa
Ha YacTH MOBEPXHOCTH KOHTAKTa sIBHOE TEIUVIO MNEpejaeTcsi BOAC ApH
HAJMYHH TEMIEPATYPHOTO Hanopa B CTOPOHY BOJBI, 4 HA YaCTH MO-
BEPXHOCTH KOHTAKTa CHHIKeHMe TeMmepaTypel BO3fyXxa OCYCJOBJIH-’
Baercsl npopeccamMH agnabaTHueckoro ypjaxHenHsi. TeM campmM mac-
COMEPEHOC CO3J3€T YCJOBHST MHTEHCH(HKALHH NPOLeCcCOB OTHSATHSA
SIBHOTO TelJa H noJydeHHs GoJiee BBHICOKHX KO3Q@QHIHEHTOB o.

Koseuno, pa3Meps! yyacTKOB MOBEPXHOCTH KOHTAKTa, Ha KOTOPHIX
NMPOHCXOANT CHHzKeHHe TeMrepaTyPsl BO31yXa OT €ro aanabaTnueckoro
YBJIa;KHEHHS!, 3aBHCAT OT KOHKPETHBIX CCOOGEHHOCTEH OCYILECTBJICHUSA
nporeccoB (OpoilieHHe cenapaToOpoB, pasMmep Kameab ¥ ap.). Opnako
B OfllleM Cjydyae, NpH yKa3aHHOM COOTHOWeHHM HauYaJbHHIX Napa-
METPOB BO3lyXa H BOJBI, CO3JAIOTCS YCJOBHSA KaK HapylleHHs paBeH-
CTBa reOMeTpHUYECKHX TPaHMLl MOTOKOB AJISl Temja H MaccH, Tak H
nMofio6ust H3MEHEHHS HAMOPOB TeMNepaTyp H napuHajbHBX AaBJeHHH
M0 MOBEPXHOCTH KOHTakTa (cM. puc. 7). Kak caencTsye BHapylienus
HOMOGHA YCINOBHH OJHO3HAYHOCTH OTHOIIEHHe KO3(QpHINEeHTOB nepe-
HOCa He COXPAaHseTCs NOCTOSIHHLIM KB OyneT Gosbiie TeopeTHUECKOro.
OnbiTHBE AaHHBIE /IS 3THX PE2KHMOB COOTBETCTBYIOT AHANA30HY H3Me-
penus O, or —0,2 no —1 (puc. 10).

Cayuaii § (cM. puc. 9) oTBeuaeT yCJOBHsIM, KOIa NPOLECCH nepe-
HOCa TeMJa H MacChl o BCell NMOBepXHOCTH oOMeHa HanpapJleHHl OT
BOJibl K BO3ayXy. [eomeTpuueckHe rpamunbl NOTOKOB OAHHAKOBHI,
a H3MeHeHHe HAamnopoB TeMmnepaTyp ¥ NapUHalbHLIX AABJEHMH IO
NOBEPXHOCTH KOHTaKTa nopfo6uo (cMm. puc. 8). Kak crencrtsie BLINOJ-
HEeHHS NoJOGHA BCeX YcJIOBHE ONHO3HAYHOCTH COXPAHSIETCs NOCTORH-
CTBO OTHOUeHHs KoadduUMeHTOB nepenoca. OnNLITHbE JaHHLle AJA
pPeXHMOB PaGOTHl SHepreTHUeCKHX TpafHpeH cOOTBETCTBYIOT AHana-
30Hy H3MeBenHss O, oT —6 0 —co. ’

Mexpy cayyasmu 4 ¥ 5 HeOGXOLBMO BLIJIEJIHTD JIBA perXHMa HCIapH-
TEJIbHOTO OXJIAXKAeHHsl BOAEl. EcJH HayalbHasg TeMnepatrypa BOMBI
paBHa HayalbHOH TeMmepaType BO3LyXa MO CYXOMy TEPMOMETPY
(pennunsa kputepHss O, = —1), To nepesoc siBHOrO TerJa GyneT
onpenetATECA MNPOHeccOM IepeHOCa MacChl, TaK Kak B HayallbHBI
MOMEeHT OTCYTCTByeT TeMnepatypHuii nanop Ty, = T,. Boanyx
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HehacullleH, H MPOMCXOAWT HCnapeHie BOISHBIX MapoB, a Ha HCnape-
Hie DAaCXOAyeTcs TEIIO BOJBL, T. €. NOHWIKACTCS ee TeMmepartypa.
Kak C/e/CTBHE HAJMYMsl MOTOKA Macchl CO3JA€TCsl TeMnepaTypHbiil
Hanop, uTo OGYCJOBHT IMEPEHOC ABHOrO Teljla OT BO3AyXa K Boje.
TeoMeTpHUeCKHe TPaHNilbl MOTOKOB TeMJa H MACChl PaBHEL, a H3Me-
HeHHS HANOPOB TeMIepaTyp M NapUHAIbHLIX [aBJEHHH NOACGHAL
CJiefoBaTe/IbHO, B TAKHX PEXHMaX BBHHIONHAIOTC BCe YCJAOBHS no-
no6Hs ¥ JIOJKHO COXPaHSATBLCA IMOCTOSHCTBO OTHOLIEHHS! KO3(dHu-
nuentoB nepesoca (cm. puc. 10).

Ecau nayajbHast TemMnmepaTypa BOAbI TOJIBKO Ha HECKOJLKO rpa-
JLYCOB Bhlllle HAYAJILHOM TEMNEPATy DBl BO3AYXa MO CyXOMY TEPMOMETPY,
TO KOHeyHasl TeMmepaTypa BOABI OyneT ApuHGIMKAaTLCS K 3HAYEHHIO
KOHe4yHOl TeMrepaTypel Bo3ayxa. Ilpu onpepesenHoM cOOTHOMeHHH
HAYaNbHBEIX NAPAMETPOB H KOJHYECTB BO3AYXa H BOALI MOTYT CO3Ja-
‘BaTbCsl YCJIOBHS, KOTAa KOHEUHasl TeMIepaTypa BO3AyXa MOMKeT
MaJo OTJIMYATECsS. OT HauajbHOIC 3HAYEHMsl, T. €. HMEeT MeCTO [io-
BLlieHHe NapUHATbHOrO [ABJIEHHA BO3AyXa, a Pe3yJbTHPYIomHH
ABHBIA TeryiooOMeH He3HAuuTeJeH WM fame DaceH HyJ 0. B Takux

- peXHMaX HapylaeTCsi KaK PABEHCTBO FEOMETPMUYECKHX FPaHHL Ho-
“TOKOB TENJ1a U MacChl N0 NOBEPXHOCTH KOHTAKTA, TAK H NOAOCHE H3MC-
HEHHS! HANOPOB TEMMEPATyp M MapuHalbHHX JaBicHuil. BenenctBue
yMEHbleHHs! Pe3YJIbTHPYIOLIEro SIBHOTO TEmJOO6MEHA OTHOLUCHHE
Ko3hdHLBeHTOB repeHoca OyaeT MeHbIUe TeopeTHUecKoro: (&/0) < cp.
OnbiTHbIEl AaHHBlE AJIS TAKHX PEMHMOB COOTBETCTBYIOT AHANA30HY
u3Menenus O, or —!| po —6. .

OnbiTHble JaHHBIE 10 TpaduKy Ha puc. 10 COOTBETCTBYIOT BCeMy
AHanasoHy BO3MOMHBIX COMETAHHH HavajbHLIX MapaMeTpPoB BO3AyXa
H-BOJIbI B KOHTAaKTHHIX annaparax YKB. Hcroawsys stor rpaduk,
MOXKHO CyJIiTh O IPaHHIAX, B KOTOPHX CHPaBENJHBO HCHOJL30BATD
METOJbl pacyera, OCHOBAHHLIE HA MOCTOSIHCTBE OTHOLIEHHS KOa(pu-
LHYEHTOB TemyIoMaccooGMeHa.

§ 1.4. OCOGEHHOCTH MNPOLIECCOB

TENJIOMACCOGBMEHA B MNMOBEPXHOCTHbLIX
) . TENJOOBMEHHUKAX

Tlon nosepxuocTHEME TennOOGMENHHKAMY MOAPA3YMEBAIOTCS ANNa-
PaThl, B 'KOTOPHX [POIECCH NEPEHOCA MEXAY OOMEHMBAIOILHMIICS
Cpenamu (Bosfyx—Bosia, BO3JlyX—XOJONMWLHEIH AreHT # Ap.) ocy-
LIeCTBASAIOTCS yepes pasfelsioUlyl0 CTEHKY, He NPOHHUAEMYIO s
KHIKOCTeH M ra3os. MeXxanMaM NpoOIECCOB TeryIoMaccooGMeHa B mo-
BEPXHOCTHBIX TenyIoO6MeHHMKAX PAcCMATPHBAETCH NOA BO3LENCTBHEM
Haropa norenyuasop (TeMnepatyp H napuUHaJbHBIX AaBJenHit) MexRy
BOSJlyXOM B siipe noTOKa M CJIoeM BO3ZyXa, NMPMJIErAIOUHM K Hapyx-
HOH robepxuocty TensiooGMenHuKka. B 3aBHCHMOCTH OT cOueTamus
DlapameTpos goapyxa B supe noToka M B cioe y HapyHOH paszjesis-
'lronxeﬁ‘; CTCHKH )il MOBePXHOCTHHX TenJMOOGMEHHHKOB BBIAEJINIOTCS!
PH peXuMa o6paboTky Bosmyxa:
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tipu 1 > 1;, > 1, npouecch ¢ OTBOAOM TONBKO SIBHOTO Tenna 6e3
H3MEHEHHS BJIarOCOJepIKaHHus;

npH #;, > ¢ mpoyeccel HAarpesa NPH NOCTOSHHOM BJIAroCofepa-
HHH;

npu £ u t, > {;, npouecchl C ONHOBPEMEHHLIM OXJIaNJleHHeM H
oCyileHHeM (KOHAeHCALlUfA BJarH).

IepBonayanbpHo paccMOTpHM OCOGEHHOCTH NPOLECCOB C NEPEHOCOM
TOJILKO SIBHOTO Ttenja. Paspesstomwasi cTeBka TernjloO6MEHHHKA HMeeT
TOMKHHY 8 H H3TOTOBJIeHAa H3 OJHOPORHOTO MaTepHala ¢ KOap(pH-

¢ IIMEHTOM TemJIonpoBoAHOCTH A (puc. 11).
- C onHOfl CTOPOHEI CTEHKA OMBIBAETCS XOJOJ-
7 BOH JXHAKOCTLIO ¢ TeMnepaTypoil f, W BHYT-
/ pPeHHSsl MOBePXHOCTL CTEHKH HMeeT TeMIle-
/ : patypy 1%;,. C 1pyroif CTOpOHB CTCHKH

o, IBHXKeTCH BO3AYX C TeMmmeparypol ¢, a K
/ ! napyxuOll CTeHKe rnpuijieraet cJIoil BO3jyXa
/ / . C TemnepaTypoH l;,, paBHOI .TeMmIepaTtype

Al cresku. [lo ycaoBuio §;, GoJsbllie TeMnepary-
?.a/ pbl TOYKH POCHl BO3lyXa B fiipe NMOTOKa f,,
HO MeHslle {. TlpuJierarminii K cTeHKe BO3AYX

g HeHAaCLIeH H HMeeT naplHalibHoe [aBJleHHe,
a c/lefioBaTelIbHO, H BJlarocofiepxaHue, pap-
. x HOenapLHaJbHOMY JaBJIEHHIO BOLSIHOTO napa
o L'—‘——* W BJIaroCOfleP:KaHHIO BO3LLy XA B siP€ NOTOKA.
E:‘}fl;ﬂ“',re)f;‘g;‘;;g "?I"’ée‘; Hannuue nanopa temnepatyp ¢ > f;, 0o6y-
Tennonepenaue yepes C/IOBHT NPOTEKAaHHE MPOLECCA OTHSATHS SIB-
TnagKywo  pasjeasiomyio HOIO TerJla OT BO3AYyXa, a PapeHCTBO Mnap-
CTeBKY TenJI000MEHHHKa UHaJbHLIX JaBJeHHH p, = p,;, — HeH3MeH-
HOCTh  BJIATOCOMEPIKAHUA  OXJAK]aeMOro
Bosfiyxa. IlnOTHOCTL TemsoBOro noToka OT BO3AYXa K HapyXHOM
CTeHKe ONpefiesifieTcsl ypaBHeHHeM

qg=a, (t — ). (1.42)

3neck KO3(pQHUMEHT TeIVIOOTHaYH o, XapaKTepH3yeT HHTEHCHB-
HOCTH TEIVIOOTAAYH OT BO3JlyXa K CTEHKE H PAaBEH TEIVIOBOMY [OTOKY,
OTHECEHHOMY K e[MHHI€ MJOWajH NOBEPXHOCTH H TeMIepaTypPHOMY
Hanopy MemJy BO3AYXOM H CTeHKOH, T. €. HMeeT pa3MePHOCTb
KKaa/Mm2-4-rpag.

B ycnoeusix cTaiHOHAPHOIO TEIVIOBOTO peXKMa aHaJlOrM4HHI
TEIJIOBOA MOTOK MNPOHAET -nyTeM TeMJONPOBOLHOCTH Yepe3 TBEPAYIO
CTeHKY:

-, — 1) (1.43)

TOT e TenJoBOH MOTOK nepenpaeTcd ot BHYTpeHHeH CTEHKH K XO-
JIORHOH KUAKOCTH:

q = Oy, (t;, — Lu): (1.44)
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SECH Do apasercs: KO3PQHUHEHTOM TeMJIOOTAaYH CO CTOPOHBI XHKO-

cﬂlﬂs ypasnenuii (1.42)—(1.44) onpefensitotes yacTHbe Temneparyp-

Hpl€ “HAMOpH:
1, 8, 1
t—tf,=qan' tf:_tfl=q7\‘ 4 tf.—_thqanu-

“-CxghanpiBasi yacTHble TeMnepaTypHHe Hanopel, nNOJy4YnM
B _ 1 8 1
t—to= (g + 3+ o)

HIH BHpameHue AAsl MJIOTHOCTH TelVIOBOTO MOTOKA Yepe3 pasfedsi-
Oy CTeHKy OyleT ¥MeTh BHJ

1
| 0 1 (t—tw)::k(t_tw)-
_;u— I Apy

g=

- RoapxpuureHr k HasbiBaeTcss KO3(QHUHMEHTOM Temjionepenauu;
OH XapaKTepH3yeT HHTEHCHBHOCTb Mepefayd Ter1a OT ONHOH Cpenpl
(UIAKOCTH WIH ras’a) K Apyroil yepes NoBepXHOCTb pasfena M Uuc-
JIEHHO PaBeH TEMJIOBOMY MOTOKY, OTHECEHHOMY K ENMHHIE MOBEpX-
HOCTH pasjiefla ¥ TEMNepaTYpHOMY Hamlopy MeXAy cpeiaMH, T. e,
#Méer pasMepHOCTH KKan/M?-4-rpaj.
. *"C néapio ynpomenus pementii no Temjornepefade CYMTaeTCH, YTO
KOSQpHisienT TennoNepeiaun He 3aBHCHT OT TEMIEPATY Pbl H IOCTOS HEH
M NOBEPXHOCTH TensiooGMeHHHKa, Torfa ypasnenue mis onpepene-
HH# YacOBOIO KOJIMYECTBA TelJid, NEepelaHioro depes pasiesIsiomyo
HOBEPXHOCTb TennooGMeHHHKa F, HMeeT BHJ

s . Qs = kFAL, , xkxan/y. (1.45)
© Bennuuna At » Tpexcraeiisier co6oll 3HayeHHe CPERHErO TeEM-
TEpaTypHOro Hamopa Mexay OOMEHHMBAIOLIMMHCS CPENiaMH Yepe3 110-
BEPXHOCTD TemnooGMennuka F. B OOIIEeM cJlyyae BLIYMCJEHHe BeJH-
YHHEL CPEJHEro TeMmnepaTypHOro HANOPa MPOH3BOAMTCA MO GopMyne
Cpennenorapugmuueckoll  pasHOCTH (1.19).

- W13 ypaBnenus (1.45) CJleflyeT, YTO NpH 3aJaHHBIX Pa3Mepax Mo-
BEPXHOCTH TeM/I0OGMEHHHKA 1 TeMnepaTypax OGMEHHBAIOMIHXCS cper,
onpenensioyedt senuunHON /s TenJonepejayn sipJsieTcs Koahdu-
uent k. TlpoBeniem ananus coctapastomux BHIpaxKeBns JJs k:

1
k_l 6 1

ay s Qgy

KKan/M®-q-rpap. (1.46)

: Caaraemoe 6/, npeficraBisier co6oii TepMHYECKOE CONPOTHBJIECHNHE
Tennonpoeonsocty uepes Pasnensiomylo CTeHKY M 3aBHCHT OT TOJI-
:ﬁg:l: ;’l:gmﬂ 8 W or TennonposoHOCTH MaTepHana CTEHKH. YMenp-
e -CTImHHbl GTEHKH TenJIOOOMEHHHKA, a TAKXKE HCIOJb30BaHHEM

BEICOKMMH KO3(hHLUEHTaMH TEIIONPOBOAHOCTH A (Mefib,
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a/lOMUHKH) JOCTHTaeTCs CHHXKEHHE TepMHYECKOro COMpPOTHBJIEHHS
H TeM caMbiM IOBLILUIEHHE KoadbdulMenTa Ttensonepefaun k.
IIpumeM, yto 8/A — O (TOHKas cTeHKa H BHICOKHil A), a Ko3¢¢du-
LUEeHT TEMJOOTAAYH CO CTOPOHBI BO3AyXa O, MHOTO MEHbIE O,
Bripaxenwe (1.46) npeiactaBuM B BHe
P — .
! 1 Oy

T 1

Ay Qpu Uy

M3 s1Oro BhipazkeHus clenyet, 4T0 KOXPOMIHEHT TemJonepenayut
He MO2KeT ObiTh GOJIBIIE CAMOTO MAJIOTO Koa(bHIteHTa TEMNOOTAAUH O,
Insi noBepXHOCTHHIX Temjoo6-
) MeHHHKOB ¥ KB xapakTtepHo Hcrnosb-
30BaHHE BOAB! HJH XOJIORHJALHOTO
areHTa B KayecTBe cpell, NPOXOAsi-
1meil 0 OfHY CTOPOHY pasfenstouleii
cTeHKH. Ko3agduuHesTs TenjooT-
JlauH o, JJIs JKUAKOCTeH 3HAYHTe b=
HO OoJplle, YeM KO3(pDHLMEHTH
Fy TEMJIOOTAAYH €O CTOPOHBl BO3AY-
Z o, xao,. [losTOMy 3HAUeHHe BENHUNHG,,
sIBJISleTCsl JIMMHTHPYIOLUMM TMOKa3a-
Tejlem Ans  yBeJnyeHHMst oOILero
¥ Ko3(pdHmHeHTa Tervonepejaud k,
o a clefioBaTeJIbHO, M [AJA HMHTEHCH-
Puc. 12, Xapakrep H3MeHeHH: TeM- ’
nepatyp npi Temnomepesave uepes WHKALMH - Temsonepefaud. Takum
opeCpennylo pazlensmomyio crenky OOPasoM, INpH ycJoBHSIX @, K Oy
Ten0OGMEHNIKE CyLiecTBEHHOe yBenuyelide k BO3-
MOXKHO TOJBKO NyTeM yBeJHye-
Hus .. Jpyrum BanpaBjenueMm st HuTeHcuGHKalHH TennooGMena
SIBJISIETCSL  yBeJIHYEHHe [OBEPXHOCTH TEIJIOOOMEHHHKA CO CTOPOHHI
HU3KHX SHaueHHH o, KOHCTPYKTHBHO 3TO JOCTHraercsl opeCpeHyeM
paszensiounied CTeHKH ¢ TOH CTOPOHHL, TAE 3HaueHHs KO3((HIHEHTOB
TErJIOOTAauH HaHMEeHbIlHe.

Ha puc. 12 npencraBnien xapaktep H3MeHeHUs TeMnepaTyp MpH
TenJionepejade uepes opeOPEHHYW pa3fensiolylo CTEHKYy, H3rOTOB-
JIEHHYI0 H3 OAHOPORHOIrO MaTtepnala ¢ KO3(QpUIEHTOM TenJIONPOBOA-
HOCTH A. KosiyecTBO Tennia, NOABOAHMOTrO OT BO3AyXa K Hapy»KHOW
opebGpennoit nopepXHocTH F,, OnpejeisieTcss ypaBHEHHEM

i Q=a,F, (t—1) (1.47)

3liech f;, COOTBETCTBYET cpefHeil TemmepaType pebpa, KOTOpasi NOBbI-
LI2eTCsl OT 3HAYEHHS #;, Y OCHOBAHHS JO TeMrepaTyphl KPOMKH pebpa.
t,. OTO H3MeHeHHe TeMIepaTyphl SABJSETCS CJAEICTBHEM TepMuye-
CKOTO CONPOTHBJIEHHs] pe6pa H MOmeT OHTb OLEeHeHO Yepe3 Kosad-
¢uieHT 3QppeKTUBHOCTH pebpa NO BHpaXKeHHIO

d
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__BenuuuHa 1), BCEFia MEHbIUe €JIMHHIL M 3ABUCHT OT KOHCTPYKTHE-
HHIX - OCOOEHHOCTEH opebpeHusi, YCIOBHH TenJooTAauu Ha IOBepX-
HoCTH, UTO NOJAPOGHO paccMaTpuBaeTCs B Tl I11. Hicnoassyem Ko3d-
'q;jmuem 3(QEKTHBHOCTH Mp JJIsi HAXOKJEHHs TeMnepaTypHOro Ha-
nopa €O CTOpOHBI BOSAyXa:

t iy tl;z e np (t . tiz)’
forna ypasnenue (1.47) npumeT BuA
L Q=0 F,mp(t —¢p,). (1.49)

B yCJlOBldﬂX CTAIlHOHAPHOIO TENJOBOIO pexXHMa aHaJIOrHyHoOe KO-
JHYECTBO Temjia l'lpOl';llleT nyTéM TeNnJOIIPpOBOJHOCTH 4epes TIoBepX-

poctb Fopt

A
Q=5 Fuu(ls, — t1,)- (1.50)

~ Tor e TemyoBOH NOTOK mnepejiaeTcs OT BHYTpeHHeH mnOBepx-
-« goctn Fy, K XOJIOMHOH KHJIKOCTH:
T Q= Fy,(t;, — L) (1.51)

| s ypasnenni (1.49)—(1.51) onpejeifioTcs YacTHHE TeMnepaTyp-

|

: _ 5§ 1 1
St = Qg = QTR I T =0y

aprFen

- CkjiajpiBasi yacTHbIE TeMIepaTypHLIE HAmNOpHl, nocje npeobpaso-
% BaHHS NONYYHM

t—ty
Q= 5 1 T

oapFunp n F_BH oguFey

~*Ecam pacuer BecTH Ha eIuMHMIly OpeOpeHHO! NOBEPXHOCTH, TO
“RONYYUM

t—1,
[ 6 Fs 1 Fy

s %ylp A Fgy (TBHFBH

=k(t—1) (152

_8BeCb k — xosdunment Temsionepelauu A OpeOPEHHON CTEHKH.
- . .Ornomenve F,/F,, HasuipaloT KOI(PQUIMEHTOM opebpenus.
- Pacyer xonmyectpa TeMJa, nepefiaBaeMoro uepes OpeGpeHHyIo Mno-
BEPXHOCTL -TemiooOMeHHNKA, NPOM3BOJMTCH TO BHIPAXKEHHIO, aHa-
JoruuEoMy ypapuenuio (1.45), HO C HCNOJB3OBAHHEM BeJHUMH &
y “‘.F n OTHOCAIUKMXCA K YCJTOBHSIM OPEOPEHHOTO TEIIOOOMEHHHKA.
n Mf c?ichCIB:;)TpHM ocouﬁeﬂﬂocm TNpOLECCOB COBMECTHONO TepeHoca TenJla
a T1aJikok paspensiouleil cTeHke TenJooGMeHHHKa (puc. 13).
: Te,:ﬁ“gyuﬂa;]nmuﬂ Hanopa Temneparyp f > f;, BO3LYX OTH2€T sIBHOE
g0 OHHIKaeT TeMnepaTypy. Temmeparypa NOBEPXHOCTH I,
- Mesesremncparyp Toukm. pochi - BO3fyXa B sijpe mnotoka. Toraa
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HA NOBEPXHOCTH pasjiefia- Y CTeHKH ofpasyercsi CJOH HaCHIEHHOrO
BO3JlyXa, NEpeoXJax/JeHHe KOTOPOro NPHBOIMT K BLINA/ICHHUIO BJArH
Ha crenke. CumtaeMm, YTo IJIeHKa KOHIeHcaTa obpasyercst Ha Beeil
H2PYXHOM MOBEPXHOCTH CTEHKH M IPH YCTAHOBHBLIEMCS CTAlHOHAD-
HOM peXXHMEe MMEeT TOMUHMHY 8,, TaK Kak JAajbHeiuuil H3GHITOK KOH-
JeHcata MNOCTOSIHHO OTBOAMTCH € IOBEPXHOCTH TemJIOOOMEHHHKA.
B cBol0 ouepefib, MNPOLECC KOHAEHCALMH NPOTEKAET C BHIIEJEHHEM
Tervia (a3oBOro npeBpalleHysl, UTO BBI3BIBAET HEKOTOPOE NOBHILEHHe

TeMIepaTypsl MJIEHKH ff, 1O CPABHEHHIO € TeMNepaTypoil NoBepX-
HOCTH CTEHKH Iy,.

Bonpochl, cBsi3aHHBIE € YYeTOM TepMHUECKOTO CONPOTUBJEHHS
OJIEHKH KOHJieHcaTa, a TaKxKe TNOBH-
LICHUSl €€ TeMNepaTypel, MaJjio H3y-
ueHt. B HekoTOphiX pabotax yKasbl-
BaeTcs Ha CP2aBHUTENBHO MaJloe BlIHsIHHE
9THX (AKTOPOB NpH OOLIYHHIX YCJIO-
BUSAX pabOTHl TNOBEPXHOCTHHIX Teri-
noobmentnkoB B YKB. Ilostomy B
NepBOM NPUGAMIKEHHH CUHTaeM cnpa-
_ BEIJIUBLIM STH JIONYIIEHHS! M TPHHH-
K &% Maem, 4TO NpH CTAHMOHAPHOM pEXHME

: HACHILEHHE# BO3AYX. Y NOBEPXHOCTH
.f:,f,‘,eplf;ypxap,fme‘,’,ap':fr:;‘::ﬁ IJIeHKH KOHJEHCaTa HMeeT NapaMeTphl
RaBNCHHA  TPH OXIANJEHHH M I ~~ l;, M Puj, =~ Puf,-
gEyLICHHH BO3iyxa He "’aﬂ“oﬁ“ B cuny Hajnuusi Hanopa TeMnepa-
PO etrka 00 Typ D>, W Hanopa napuuanbHEIX

JaBneHuH p, ©> p s, IWOTHOCTH NIOTOKOB
SIBHOTO ¢, H CKDRITOFO ¢, TeIVIa HanpaBJjieHbl OT BO3JyXa K CTEHKe,
H TIONTHOCTb NOTOKAa MOJIHOTO TenJjia COCTaBJsier

=gt gn=10u(t "‘tig)"l‘ﬁp(Pn—PHr,)’.

3nech KoO3(HIMEHT TEIVIOOTAAUH O COOTBETCTBYET YCJOBHSIM
TenJiooOMeHa BO3[lyXa ¢ Hapy:KHOH paspensitolieii CTeHKOH npu ycJo-
BHY HaJIHYHsi Ha Hefl mJeHKM KonJeHcaTa. Mcnonwsyem Gespasmep-
Hblfl nokasatesib § no Bripaxenuio (1.15) s ypaBHeHHs MJIOTHOCTH
NOTOKa TOJIHOTO TenJia:

G = g5 = ol (E — 1},). (1.53)

Ilpu ycranoBuBIIEMCS TEMJIOBOM PeKMME NOCTYNHMBIIMA K HapyX-
HOH NOBEpXHOCTH CTEHKH MOTOK MOJIHOTO Tefula AoJiKeH ObiTh NepeAan
OyTeM TelIONPOBORHOCTH

qu = (M) (t;, — t1.) {1.54)

H Janee BOCOPHHAT XOJIOAHOR MHJKOCTBIO

G == Ogy (ttl —tu). (l .53)
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Oa ypasrennit (1.53)—(1.55) onpenensiotcs yactuble Temnepatyp-
¥isle Hanophl: i
L = - 1

Ogpu

D! 5 . .
wf - tf: = qn&?g'; tf: . th = an) tf. . tw =,
CxnajbiBasi 4acTHLIE TEMIIEPATYpPHLIE Hanophl, NOJYYHM
; 1 8 1
= to=aa (g5 + 7+ o)

HIH BHIp2XKEHHE JUI IJIOTHOCTH TIOTOK2 TOJIHOFO TeIJia uepes pas-
JENAOULYIO CTeHKy GYyHeT MMeTh BHJ

o= g (t — £) = ko (£ — 1)) KK2A-1,
mEtw

Og

- . Kospduuyent k, Hasppaercds Koo PGHUHEHTOM NOJ-

‘HOHW TenJoOnepenayH, OH XapaKTepu3yeT HMHTEHCHBHOCTH
. Jiepe/laull TOJHOTO Tenjia OT BO3AYXa Yepes pasfeNisIiollyi0 CTeHKY
ARNN006MEHHYKA K Jpyrof cpefie (BOAA, XOJOAMJIBHLIH areHT) M YH-
CIEHHO paBeH NOJTHOMY TENJIOBOMY IIOCTOKY, OTHECEHHOMY K €JUHHIle
LMIOBEPXHOCTH pa3jiesia ¥ TEMIEPATypPHOMY HANOpy MeXAYy Cpelamu,
€., IMEET PasSMEPHOCTD KKaJl/M% -4 -rpaf. s ynpolieHus cuntaercs,
0 .k, NOCTOSIHEH NO NOBEPXHOCTH, H ONpeJieJieHye YacoBOro KOJu-
“NeCTBA NOJIHOTO TemJia, NEePefaHHOro depe3 paspessioulylo TIOBepX-
lidcrb TenyioobMeHHHKa F, NMpPOUSBOAMTCA IO YpaBHEHHIO

oo Qu=kFAL, ;. (1.56)

- Beanunna cpeprero temneparypHoro Hanopa At Mexny obme-
IMBAIOLINMACYH CPefaMH Yepe3 NOBEPXHOCTb F MOMXKET BHIMHMC/IATHCH
0 pripamenuio (1.19). Ilpu stom penaercs Jjonyiuenye, uto k, u E
BOCTOAIHHE N0 MOBEPXHOCTH F M MMEIOT OCpe[HeHHHe 3HauYeHHs.
-~ ABanOTHUHO mpoueccam Nepejayl TONLKO SBHOFO TEIMa As pe-
BMOB OXJ1aXKHeHHS] M OCYILeHHsl BO3LYXa B TNIOBEPXHOCTHLIX TEIWIO-
- MIONEHHAKAX TakKe XapaKTepHbl MeHbllMe 3HaueHHst KO3(D(HLHEHTOB
++ TOIJIOOTAAYH €O CTOPOHBI BO3yXa MO CPABHEHHIO ¢ Kod(duLHeHTamMu
. TEIJIOOTAauu CO CTOPOHH MHIKOCTH (BOJA, XOJNOMMJILHBIM areHT).
tgoserMy' MJisl UHTEHCH(MKAIMH TPOLECCOB MOJHOFC TemlooOMeHa
- TAKXKE npueraT K OpeGpeHHIo CTEHOK 0O CTOPOHLE Bospyxa. Ilo ana-
JNIOFHM ¢ panee npoBefeHHEIMH BHIBONAMH MOMET GbiTh NOJIYYEHO Bhi-
Paxenue ana kosdduumenTa NOMHON TeTJIONePENauYd B OPEGPEHHOM
Tenfioo6MeHnnKe B CleRyIOLIEM BHAE:

1

ie k — 2.yg. a

N i SF 1 T, KKan/M%.-qy.rpag, (1.57)
a;g'ﬂp A Fpy ' oy Fiy

,A_Bbl_'mc.nenne 4acoBOro KOJMYECTBA MOJHOFC TefJia NpOH3BOIMTCS

“BhipaxeHuio, ananoruyHomy (1.56), HO ¢ Hcnosb3CBaHHeM BeJM-
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gun k, u F,, OTHOCAILMXCS K yCJIOBHSIM TeljiooOMeHa NpH HaJHYIHN
opebpeHHs TeNIOCOMEHHHKA.

Jlns npaktnyeckoro Hcnosb3oBaHMsi ypasHeHui (1.45) u (1.56)
NpH pacyeTe NpoLeccoB o6paGoTKH BO3JyXa B NOBEPXHOCTHBIX TemJo-
OOMEHHHKaX Heo6XOXMMO paclojiarath ONBITHHIMH JAHHEIMM O 3aBH-
cHMOCTH KO3(puiMeHTOB Temsionepenaun k v k, Apanutnueckuit
pacyer sHaueHuil 3THX KO3(pPHIHEHTOB BO3MOMNKEH TOJLKO JJISl yNpo-
HIEHHBIX M HAEAJN3HPOBaHHBIX cnyuaes. OCHOBHBIM METOJOM HAXOXK -
HMS BeJIMUHMH KO3(PHLUEHTOB Tensonepenaul sIBJAsieTC NyTh SKCHE-
PMMEHTA/ILHOTO HCCTIE[OBAHNSA M YCTAHOBJICHHE ONBITHHX 3aBHCHMO-
creil. [lo pesysibTaTaMm ONLITOB Cpe/lHHe MO NOBEPXHOCTH pasjea Koag-
(HIHEHTE TeMJionepe/iaul BLIYHCJSIOTCS TI0 BHIPAMKEHHIO

k= Gcy (t, — L)(F AL, ;) kkan/ME-q-rpaj. (1.58)

Cpennune no noBepxHOCTH paspenia Ko3(duilMeHTH noJjHo# TenJo-
nepejiaun BLIYHCISIOTCS N0 Pe3yJsbTATaM ONBTOB MO BHIP2XEHHIO

ky=G (I, — I)(F Aty ;) kkan/m®-u-rpap, (1.59)

§ 1.5. OHEHKA TMPOLECCOB TEIIJIOOBMEHA

Mo MNOKA3ATEJIAM KO03¢®HLUHEHTOB
HUCNMOJIL30BAHHUSI HAYAJIDHOTO HAIOPA
MNOTEHUHAJIOB U HYHUCEJ EJHHHUL] INEPEHOCA
TEIJIA

C TepMoiHaMHYecKOH TOUKH 3peHHsl 3(PEeKTHBHOCTL TeNJ000MeH-
HOTO anmnapara MOXeT ObiTh OlleHeHa CONOCTaBJEHHEM peasbHOro H
HllealLHOTO mpolleccoB. Ecan npelACcTaBuTh MealH3HPOBAHHLIA TO-
BEpXHOCTHBIl HJIM KOHT2KTHEIH anmapar ¢ 6eCKOHeUYHO 6oJibuioH rno-
BEPXHOCTBHIO, TO MAKCHMaNbHO BO3MOXKHOE KOJIMYECTBO OTBEAEHHOTO
Tenna Gyner MMETh MECTO NPH INOJHOM HMCNOJb30BAHHH HayaJbHOIO
Hanopa NoTeHiHalioB nepeHoca. Jlis nepeHoca sIBHOro TenJia Ipolecc
Tensico6MeHa NpOTEeKaeT TNOJ BO3fieficTBHEM Hafnopa Ttemnepatryp, H
MaKCHMAaJIbHO BO3MOXKHOE KOJIMYECTBO OTBEICHHOTO OT BO3JyXa TelJa
onpeJieiMTCA N0 YPABHEHHIO

Qmax = Gcl') (t —t,,) Kxan/u,

B peanbHbIX yCAOBHAIX NOBEPXHOCThL aMnfiapaToB Beerja Hmeer
KOHEYHLIE pasMephl, H He MOKeT ObiTb 00eCleueHO IOJHOrC HCHOJb-
BOBAHMS HayanbHOTO Hafnopa Temnepartyp. Ilostomy peanbHO OTBOJH-
MO€ TemJjo Bcerfla MeHbile:

Q, = Gc, (t, — o) kKan/u.

CpaBHeHye peasbHBLIX YCJOBMH € HAaJbHBIMH MO3BOASIET HAaTh
OUEHKY CTENeHH COBEPIIEHCTBA Mpollecca B TEPMOAMHAMHYECKOM
OTHOWEHUH B (JopMe KO3(p(QHUHEHTa HCIOJBL30BAHMsSI HANOpa Hayalb-
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HHX TOTEHIWANOB. B pexumMax nepeHoca sBHOTO Tensia Kos¢duikenT
JCTOJNB3OBAHHS MMEET BHI:
Al PEXMMOB OXJIaXJIeHHMsl BO3JlyXa

Ei=_% _Oli=t) t—b (1.60)
Q* ch({x —t,)  t—t,

ANl PEXHMOB Harpesa BO3lyXa

E,—= Qs =Gc,;, (fz*tl)': tZ_tl' (1.61)
G Gey (b, —t)  t, — 14

PaccMOTpHM BBIBOJL 3aBMCHMOCTH JUlsi nokasatenst E, ais HanGo-
jiee oGLIEro ¢Jydas OCYUIECTBJEHHSI IIPOLIECCA OXJIAKAEHHS C OJHO-
BpEMeHHLIM H3MEHEHHEM BJIarocofiepaHus Bosfiyxa. IIpoueccr TeiLio-
H MaccooOMeHa OCYILECTBJIAIOTCS B NPOTHBOTOYHOM anmnaparte (KOH-
TAKTHOM WJIH TOBEpXHOCTHOM) H Ha 3JieMeHTe NoBepxHoctH dF cnpa-
BEJ/IMBO YPaBHEHHE TEMJIOBOrO GajiaHca J/is sIBHOrO Teljia o BLipa-
xenmo (1.22). Ilpu 3ToM cuMTaem, YTO BeJHYMHA TEMJIOBOFO 3KBH-
BAJIEHTa BO3JyIUHONO TOTOKA MEHBIlE€ TEIJIOBONO 3KBHBAJICHTA IO
BOCIIPHSITHIO $IBHOTO TEI1a BOASHEIM NOTOKOM, T. €. Gcp < G0, /E.
Kak npasusio, 5T0 yC/IOBHE XapakTepHO JJIsi AnnapatoB ycTaHOEOK
KOHJIHIIMOHH POBAHHsl.

Ionyuennoe sriue seipaxcenne (1.25), xapaktepusyioiee Hame-
HEHYe TeMIepaTypHOro Hamnopa B NpoHeccax TEIIOOOMEHa, OCJIOIKHEH-
* HBIX MacCcOOOMEHOM, NpEICTaBUM B HECKOJbKO [peo6pasoBaHHOM
BUJE:

Gc'{g
=ty —n, (1528 ) 1.62
2 @ e [N Cutm / » ( )
tl— th

Tne Nt — YHCJIO €AHUHMI] I[IEPpEHOCA SIBHOrO TeIla;
N, = aF/(Gc)). (1.63)

Lnsi KOHTAKTHLIX annapaToB B JAHHOM BHIPAXKEHHH HCTIONL3yeTCs
- NoBEpXHOCTE F, NO OTHOLUEHMIO K KOTOpOH BHIYHCAAJCH CpeflHHil no
TIOBEPXHOCTH KOI(pHUMEHT TemooThaun «. s T[OBepXHOCTHBIX
TEIVIOOOMEHHHKOB B BHIPaXK€HMH MCHONb3yeTcsi TOBEPXHOCTh F,
TI0 OTHOLIEHHIO K KOTOPOH BLIMMC/ISIIMCH CPENHHME 3HayeHHsi Ko3(pu-
LHEHTOB Temsionepenaun k. B HacTosiee BpeMs ANl peanbHbIX amiia-
PaToB suHavenuss KoIPUUHEHTOB mepeHOCa o U Kk HAXOMATCH M0 pe-
8Y/bTaTaM SKCrepHMEHTANBHLIX HMCCENOBAHME M BHIUHCSIOTCS CO-
OTBeTCTBEHHO 1O BoipamenusM (1.26) um (1.58). Ecan ucrolbso-
Bath (1.26) nnsi maxomyienus CpenHero no MOBEpPXHOCTH KO3(H-
LHeHT2 0, TO Bhipamenue (1.63) Aas uncna eAHHML nepeHoca siBHOro
TENNa Moxer GLiTb npesCTABJEHO B BHJE

of Qc;(tl—IQ)F _h—t

ch FAt nch Ay n

Nt"—:
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2 - CllefoBaTeNbHO, NOKA3aTe/b YHC/Ia €[HHHL NePeHOCca SIBHOrO Teryia
MOXHOC paccMaTpuBaTh Kak 6e3pasMEpHYI0 XapaKTepHCTHKY TEmJo-
©oOMEeHHOro annaparta ¢ TOUKH 3peHHs1 BO3SMOXKHOCTEH MepeHoca SIBHOrO
Tenna. Eca¥ npH cpaBHeHHHM [IByX amnmnapaTtoB o0ecneuMBalOTCs! OfM-
HAKOBBIE BEJMUYMHBI CPEfHero TemnepatypHoro Hamopa Af., , TO
GoJiee COBEPILEHHLIM B TEMJIOTeXHHYECKOM OTHOLIEHHH Gy leT TOT anna-
pat, B KOTOPOM HOCTHraercsi 66sbluasi cTeneHb OXJamJeHus f;—I,.

BespasmepHoe COOTHOIIEHHE TEIVIOBBIX S5KBHBAJEHTOB AJst oOMe-
HHB2IOIIMXCH TNOTOKOB 0603HaunM

B=GcE (Ge,).  (1.64)

Toraa Boipamenue (1.62) npumer
BHL

f—ly, _ NGB (1.65)
h— tw,

Inst npeoGpasobanust 9TOro BhHpa-
}KeHusi K BHJly YPaBHEHHSI B OTHOLle-
HHM nokKasaTens E, noctponM rpadmxk
; : Jast paBHOBecHOR W paGouell JMHHM
0 t, ot t, Temneparyp oﬁumeﬂnaa[om,nxcx cpen,
Prc. 14, Tpadmteckoe noctpoe- npeficTaBfeHHbIA Ha puc. 14. Tlpu no-
lHE M3MEHEHHS TeMNepPaTypPHBIX CTPOGHHH Tpadika NPUHATHL Clepyio-

niepénazos B npotmBoToynom  1H€ OGO3Hauenus:
Tensjoo6MeNnHKe - NpH Gép<

< GutufE:

1 o~ JEHHA DPABHOBECHS C HaKJIOHOM, tl - tz =0;
pasHbIM . e4HHHLE;, 2 ~— pabowad Aanue
HUS ¢ HawrJAOHOM m = I/B

tl - tw; == BH; tw: e tw; - Bw;

; bty =8 b~ ly, =,
s rpadmueckoro noctpoenusi MOJYYHM COOTHOLLIEGHHS

t2_ w;=62=en_0; tl_tw,=61=eﬂ—-0w= i —_%..

TaxiimM o6pasom:

. - b=ty 6 1—ep,
tl c— th 6! l_gl(eum)

Bripaxenne pist E, (1.60) ¢ ncnonb3osaniieM npHHATEX 0603Ha-
YeHHH NOJYYHT BHJ

iy—1 8
E,=-1""2 __ "
¢ tl-tw]_ 9“
. I/ICHOJTb3y5i 5TO BLIpAXXE€HUE AJf npeoépasoaamm npespiayero
COOTHOILICHHH, NoJNy4YHM

8 1—E 1—-E
5, \—(Edm) = T—FE; *




m;;zfpema‘ﬁ - laHHOe YPaBHEHHE COBMeCTHO C BhipaxenueM (1.65),
‘pbodie: npeoOpasoBaHHs OTHOCHTENBHO ToKasatens E, nonyuum
2O .

, —N, (1—B
B | a8

fo Ei=———m (1.66)

: -:'_"*chomisyn 5TO BHIpAXKEHHE, MOXKHO NPOBECTH INOCTPOEHHE rpa-
2 duyeckoil 3aBUCHMOCTH Koadduumenta E, JUisi NPOTHBOTOUYHOH CXeMbl,
“KOTOpas PeAKO BCTPEYAETCsl B pealts- 6eq1 g2 ¢

BHIX annapataX YCTaHOBOK KOHIH- & il
pueHupoBanusi. HauGosee xapak- 44 LA gy
Teproii SIBAETCS  TPOTHBOTOMHO- , o Wz A
NEPeKpecTHas ~ CXeMa  JBHKEHHs //Z % LA &
Bo3Ayxa W BOAbl, JUIsi KOTOPOH rpa- 2% /V/ 7 gr gl
" ¢uuecKas 3aBHCUMOCTD sl E, noKa- g / /// ljas
sapa Ha pHc. 15. M3 rpaduxa suano, o ( / // 610
910 XapakTep 3aBHCHMOCTH 3Ha4H- ~ | A /&/
IBHO H3MEHAETCS 110 Mepe yBesu- 465 ////
senun’ suavennit N,. B nuanasone g /74 £
ypefinuenust N, ot 0,5 no 1,6 Benu- %

appy E, BospactaioT na 80—70% %
V"gp‘gj;,,;:__oomercmyromux NOCTOSIH- 450
JBux B; npu N, o1 1,6 1o 3,0 nmeer g1 |
“mecto Bospactanue E, na 15—14%;
#pi N, or 3,0 o 4,0 Bennunnu E,
yBEJIHYHMBAIOTCH TOJABKO Ha 5—4%. a3
" CnenosatensHo, B obaacth N,
hopsifka 3,6—4,0 HacTynaer acum-
. 'ATOTHYeCKMil XapakTep npuGamxke- %%
éﬁuﬂ nokasatesisi E, K npelelbHOMY 420
s 8uavenmo. Ilostomy B 2TOM Imana- g5
;;tme yBenuyenue E, npu nocrosuH- 0 4% 4 12 16 20 2% 28 32 35 M,

4¥x b cssano co sHaumtenbHpimu  Prc. 15. Tpaduueckan 3asucumocts

)YRHOCTAIMM B TepMOAHHaMuyecKoM £¢ ANA TIEDEKPECTHO-IPOTHBOTOUKOM
y " eHHH, T. e. TPeﬁyeTCﬂ yBe.ﬂ"- CXCMBI ABHKEHHS IIOTOKOB
_MenHe raGaputoB M MaCChl TETVIOOGMEHHHKA, SHAUMTEJHHOE MOBILIe-
HE ToTepnr sHEPrUM OOMEHMBAIOUMXCsl NMOTOKOB M T. A., IPH JIOCTH-
KEHHH BeChMa MaJIOro yBe/IMUeHHs CTENeHH OXJax/ienHs (M HArpeBa)
Bosfyxa. I1pu pewennn peanbHbiX 3afiay cJefyeT OrpaHHYHBATHLCS
* ONTHManbHbIMu SHavuenusiva N, u E,, BLGOP KOTOpPHIX oGJeruaercsi
. Gnarofiaps war.isIHOCTH -(opmei 3aBuCHMOCTH masi E,.

_ 1 NIPOlleccoB NOJIHOTO TEMJIOOOMEHA B MJI€AJH3HPOBAHHOM amnma-
PaTe npy nosnOM MCMONB3OBAHMM HAYANBLHOFO HANOPA MOTEHIHATIOB
lepenoca MakcHMaNbHO BO3MOMHOE KOJHYECTBO OTBeJIeHHOTO ©T BO3-
AYXa NoNHOrO Tenyia ONpesieSINTCS N0 Y PABHEHHMIO

i

max

i - G(Il_‘Iw‘) KKaJl/‘l.
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B peanbHbHX yCJOBMAX NOJHEI TennooOMeH Bcerfla MeHbllle:
Q,== G (I, — I,) xkanju.

Koahpunment ucnosbscpaHHs HayaJdbHOTO HANOpa SHTAJbIHH
OpMMeT BHI

Qn Gl —1,) I —1,
E == = = . 1.67)
7Quex T G(1—1,) I — g, (4

B pexumax MCNapUTeNBLHOIO OXJaKJieHHS! BOAH KO3(QHIHEHT
HCIOJIL3OBAHHSE HAYAJIBHOTO HAMopa SHTaJbMMiIl HMeeT BHJ

T, —1yy
wa_ll

EY = (1.68)

B pa6ore [17] npoBenen BbiBoj aHANMHTHYECKOTO BbIpaMeHHst AJsi
Ko3QhUIMEHT2 HCHOJL3OBAHHS HayaJbHOTO Hanopa 3SHTaJbNHH.
Uncao eIUHMI] NEpPeHoca NOJHOro Temsa.

N, = oFIG. (1.69)

Jlns KOHTaKTHBIX annapaToB B 5TOM BHIP@XKEHHHM HCIOJb3YyeTcs
fIOBEPXHOCTh F, NO OTHOLIEHHIO K KOTOpPOH BBIMHCAAJCH CPeJHHH MO0
TIOBEPXHOCTH KO3(h(pHIMEHT MOJIHOrO TeroobmeHa o. Ilo pesynbratam
onuiToB Ko3(duumneHT ¢ Haxomutcs no Buipamenuio (1.29). Hcenoaw-
8yeM BLipaxKeHHe Ajif O N0 pe3ybTaTaM ONLITOB K noficTasum B (1.69);
qorfia ¢opmyna pias N; npHMeT BHI

Ny=oF _CGUi=I)F _ =1,

TG T FMep.aG T Al T (1.70)

CaenoBatennbHo, mnokasatenn N, sABnsercs Oe3pasmepsoil xa-
P2KTEePHCTHKOH TENJIOOOMEHHOrO annapara ¢ TOYKH 3PEHHsI BO3MOXK-
HocTell mepenoca mosHoro teria. Cpaenenue ¢ Bhipamennem (1.63)
TIOKasLiBaeT Ha aHaJOTHUHble TepMOJWHaMHYeCKHe CBOMCTB2 NOKa-
sateneii N, u Ny,

Hns mpouieccoB Maccoo6MeHa B MealM3HPOBAHHOM ammnapare mpu
MOJIHOM MCHOJNB30BAHHM HAYA/JLHONO HANopa NOTEHIMAJIOB NepeHoca
MaKCHMaJIbHO BO3MOXKHOE KOJIHUECTBO OTBEJIEHHOH OT BO3JyXa BJaru
Oyner

G =G (dy — d,,) kr/u.

B peanpHBIX YCAOBHSIX MACCOOGMEH MeHbIIE;
G, =G (d, — d;) xr/u.

Kos(hduuneHt HCnonb30Banust HA4aJbHOFO HANopa BJarocoiep-

KaHull TnpHMET BHR
E, Gm _ Glj—dy) _ dy—d,

T T G(d—dy) d4—d,




Yyecio e[UHHIL MepeHoca Macchl MMeeT BHJL

Tepmolmﬂamnqecxnﬁ cMbicsl mokasatesiss N, aHajJorMueH pac-
CMOTPEHHLIM  Bbillle npeo6paszoBaHusiM Mo BbipaxenuaM (1.63) u
(1.70). ]

" Metonuka pacueTa C TOMOIILIO [OKasatesieil KO3(pdHIHMEHTOR
 MCTOJIL3OBAHMS HAYaJbHONO HAMNoOpa MOTEHLMAJIOB H YHCeN €JIMHMIL
nepeHoca Tema, a TaKxe HEOGXOJHMHEIE OINBITHHIE JaHHEBIC MO KO3(-
¢HIHeHTaM Temo- H Maccoo6MeHa TNpHBOAATCA B MOCJEAYIOHMHX

paspenax.



Fnasa II OCHOBbI PACHETA H HPOEKTMPOBAHHﬂ
AIMMAPATOB . .
C HEHOCPEZICTBEHHblM KOHTAKTOM
BO311YXA H BOAbI

B YKB 3Haunte/jbHOE NPHMEHEHHe NOJYUHJIH KOHTAKTHBIE alma-
paTel, KOHCTPYKTHBHO BLINOJIHSi€Mbie KaK KaMmephi OPOILeHHsl H Opo-
liiaemeie cyion. PaccMoTpuM 0coOGeHHOCTH pacuera H npoemnpommm
S5THX amNnapatos.

§ 2.1. KAMEPbl OPOLIEHHS

B kamepax opoilienHs1 XapaKTepHO CO3JlaHHe KOHTAaKTHOH IOBepX-
HOCTH ¢ NOTOKOM BO3JlyXa MyTeéM PACHLLIEHHS! BOJLI C NOMOIIBIO Me-
: . _ xaunyecknx opcynok. Ilox Tepmu-

A-A : HOM pachbljieHHe NOApasyMeBaeTcs
34 npouecc apobneHus (IMCIieprupoba-
2 dp 3 : HHS) BOJB HA JOCTATOMHO. MEJKHE
o £ 1 KamJjH, 410 obecrneynBaeT SHAYHTEb-
HOE pa3sBHTHE NOBEPXHOCTH KOHTaKTa
10 CPAaBHEHHIO C NOBEPXHOCTBIO Iep-
BoHavanbHOH cTpyH. Tak, mpu pac-
nbieHHH | Kr BOJABI H2 Kamiu jua-
MeTpoMm d, ofpasyercs cienyiomias
475 j NOBEPXHOCTL Kanesb F:
dg, v 0,05 0,1 0,2 0,3 0,4 0,5 0,8
Fy, M¥/xkr 120 60 30 20 15 12 7,5

Toy6.3/8"

Haa  wmexaunyeckux ¢OpCyHOK
1 TA PasnMYHOro THNa OGUIMM KOHCTPYK-
A'r Qiy THBHBIM IIPHEMOM $IBJISIETCS YCTpO#i-
- CTBO INIPEIBAapHTENbHONO 3aKpy4HBa-
© HHSl pachblisieMONl CTPYH BOJEI, 4YTO

ofecneynpaer ypesHueHne TypOynu-
Puc. 16. KoHcTpykunst TanreHuHaib-  gay iy cTpyH,  TEM CAMBIM NIOBLILIEHHE
HOR (YIVIOBOM) QOPCYHKH K3 KAMPOKA: yyecTna pacneia. B OTewecten-
i e o aRGeSXa  poii MpaKTHKe KOHIHIHOHEPOCTpOe-
XOJHEIM OTBEpCTHEM dy) HHS HaHOOJbLlee pacnpocTpaHeHHe

: NOJYYHJIM TaHFEHIMANbHBE (yrJjo-

Buie) Qopcynkn (pue. 16). K umnumppuueckoil kamepe ¢opcyHKH
BOA@ NOABOIMTCH MO Kanany JuamerpoM 7 mMm. Ocb KaHnana cmerneHa
OTHOCHTENILHO LIEHTpa Kamepsl (POPCYHKH, 4TO obecnieuMBaeT 3aKpy-
upBaHMe CTPYH Tepes BHIGPOCOM ee uepe3 BHIXOJHOe oTBepcTHE. BriXo-
ISl M3 OTBEPCTHsI, CTPYys BOJLI pacnajaeTcs, TaK KaK NPeKpalaercs
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“emupaiouee AeACTBHE LEHTPOCTPEMHTENIbHBIX PEaKLH# CTEHOK Kame-
b1 OPCY HKH. B

g'l?e‘:le};lb paszpobsienHsi CTPYH (JHMCNEPCHOHHEIA cOCTaB pacnblia)
'dgrﬂer -3aBHCETb OT KOHCTPYKUHH (POPCYHKH, JHaMeTpa BBIXOJAHOTO
OTBEpCTHs!, [ABJEHHs KHAKOCTH, NapaMeTpoB »KHAKOCTH H CPell,
‘yjia- APOHCXOAHT pacnbin (CKOPOCTb H HanpapjieHHe NOTOKa M Ap.).
"OfiHako M NpH OnpeJie/ieHHBIX YCJIOBHAX pacnblienus B Qakene ¢op-
- CyHOK HaGJIoJiaeTCsl 3HAUMTE/bHOE pasHoOOpasue Mo pasMepam Ka-
‘peab. E. B. Crepanobpiv [40] nosyuens! caepyromue sKcnepHMeH-
qajbHbE JlaHHBEE IO XapaKTepy pacnpefieJieHHsl pasMepoB Kamnelb
p*paKese TaHTEHUHAIBLHBIX (YIJI0BEIX) (OPCYHOK:

" Paswep Kamenb, MM . . 0,04— 0,12— 0,21— 0,30— 0,41— Boxee 0,50
T R 0,10 0,20 0,30 0,40 0,50

. Copepanie KareJ/b B Mac-
" ce pacnmnsiemofi BOIBL, %
©;-ppw dg = 4mmu Py =
== 2 atH Y A 2 6,2 8,5 9,6 9,4 64,3
ppudy = Bmmu Py =
c=fb5au .. ... 05 2,3 4,7 5,9 6,7 78,9

- MOXHO OTMETHTB, UTO C yBeJHUEHHEM AHAMETPa BHLIXOLHOTO OT-
‘pepeTHst dy, M yMeHbIUeHHeM JaBJeHHs BOAbI nepex ¢opcynkamu Py
 yMeHpllaeTcsl JIMCIEPCHOCTb pacnbwia. MsroTopsisiembie npoMbliieH-
'ROQTHIO TaHTeHLHAJbHbIE GOPCYHKH (pHC. 16) MOryT nOCTaBAATLCS CO
| QJMeAyIHMH lHaMeTpaMH BHIXOAHBIX otBepctuii: 3,0; 3,5; 4,0; 4,5;
~80;:5,6 MM. B 3aBHCHMOCTH OT JHMameTpa BBLIXOJHOTO OTBEPCTHS H
-_A@BACHHS BOAB H3MEHSETCA PACXOM QOPCYHKH, KOTOPHIli MOKeT OEBITh

*'BBIYHCJIEH IO ONBITHOMY BHIpAXEHHIO
. gy = 38,5(%38132;48 Kr/4

‘wau Hahified no rpaduky Ha puc. 17.
.- B 3aBHCHMOCTH OT KOHKpeTHHIX TpeboBaHHil no pexumam obpa-
- fIOTKH BO3JtyXa BLIOHPaeTCsi IHaMeTp BBLIXOJHOFO OTBEPCTHSI H JaBJe-
J#e Boipl. Ilpn BrIGOpe HEOGXOAMMO YUHTHIBAThH CJleflyloliHe OGCTOsI-
TeabcTBa, Kamepri opoiuenns, kak npaBujo, NpefHa3HAYalOTCA Ans
yrJaoroiuynoil o6paGoTKH H B TOM 4HCJe JJisl OCYILECTBJEHHS HaH-
€€ OTBETCTBEHHBLIX PEXHMOB OXJaXKJeHHs H OCylLIeHHsi BO3AyXa.
MJMYHe B (akesie QOpPCYHOK Kamesb Majioro pasMepa OKasblBaeT
,Q.Qﬂbluoe BJIMsIHHE HA Pe3yJIbTHPYIOLIHE NPOLECcCH NepeHoca Tensa H
Maccol. Mesbyaiiiuve Kaniu CpaBHHTEJbHO 6OJible BPeMEHH HaxXo-
AATCH B motoke BO3AyXa H, oOnafasi MeHbLiell Maccofl, NpHHUMAIOT
Gonee BRICOKYIO TeMnepaTypy, 4eM 3TO XapaKTepHO JJisi OCHOBHOI
. MBCCH BOABI. :
.- Kaxk otmeueno prine, ectecTBeHHBIM Npefiesiom LISt H3MEHEHHST TEM-
- -HePaType BOALI B NOTOKE BO3AyXa sBAsieTcs TeMneparypa BO3flyXa
-~ B0 MOKpomy TepmomeTpy. IT09TOMY NpH NOBLILUEHHOM HarpeBe MOXHO
~WWCTPEeH JIOCTHIHYTh TeMnepaTryphl, NMpH KOTOpOfi Ha NOBepXHOCTH
. KBNeJb JapsieHHe HACLILEHHS BOASHBIX NApOB CTAHOBHTCs GOJblie,
W B.f/ipe notoka Bo3jyxa, H BO3HHKaeT mnpoliecc HenapeHusi. B pe-
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syJbTaTe yBJakK iedusd 4YaCTH BO3JlyXa, KOHTaKTHPOBaBLIEro ¢ MeJi-
KHMH KanjisMH, MOKET 3HAa4YHTENbHO NMOHH3UTLCH OCymalomuil apdekT
JUis BCEro noTtoka BosAyXa. IlosTomy mpouecch! OXJaxAeHHst H Ocy-
LIEHHS] PEKOMEHJyeTCsT OCYIIECTBSATL ¢ POpCyHKaMH, HMEIOWHME AHa-
MeTph! BEIXOAHBEIX oTBepcTuil 4,6—5,6 MM (rpy6oro pacnbina).
JaBnenue Bosp! nepes GOpCyHKamMM He PEKOMEHAYeTCs NPUHHMATh
menee 1,0 atn, Tak Kak npH Majnix AaBJEHHSX HE JOCTHraetcs Jo-

&% Ke/y -

- red
] /4/’ ///T //,/f
500 T R AT
W | L L
4515‘A // <t /”
‘W/(\;/// P ol
LS gy o4
//// P s /// //’,w/
300 /‘/ 2L L cet
A p J
/ / / 3‘5 /4 ///’
A 1 < 1
T LA T g ]
// // yd d *}’7(/
200 // i
/ AT LA
/ d L~
] 1
v d
/ vd
v o
100
g5 06 7 08 48 10 5 w0 25 30 35
Pg.amu

Puc. 17. I'paduk pacxojia TaHreHUUaibuoil (BOPCYHKH B 3aBHCHMOCTH
OT JiuamMeTpa BBIXOJHOTO OTBEPCTHSI K J@BJIEHHSI BOZb

CTaTOYHOFO pacKpHITHs (aKena pacnblia H MOXKET He ofecnedHBaThes
nepeKpLiTHEe KaIllsiMH BOAbLI BCEIO CEYEHHS] OPOCHTEJbHOIO NPOCTpaH-
cTBa Kameprl. Bepxuuil npesnen jpapjeHus BOAH mnepeli GOpCcyHKamH
No ONLITY KOHCTPYHPOBAHMS THNOBBIX JBYXPSJAHLIX KaMeép OpoLIeHHs
peKoMenjyeTcss OrpaHMyMBaTh 2,5 aTH.

Ha puc. 18 nokasana npunuunnanpHasi cxemMa THNOBOH JABYXpsifi-
HOH TOPHM3OHTAJNLHOH (MO XOAY BO3JyXa) KaMephl OpOLUEHHs, MNoJjy-
yuBInell waubosbllee pacnpocTpaHenue B HaiueH cTpaue. Ilopnol,
JiBe GOKOBHIE CTEHKH H NOTOJOK o6pasyloT Kopnyc Kamepei. B mon-
jone I ¢ nomoulblO IAPOBOTO BEHTHJS 8, COENMHEHHOTO C BOAONPOBO-
JIoM, TIOJZEpPRHBAETCH TNOCTOSIHHBI ypOBEHb BOJbI, H3GLITOK KOTO-
poii ynaasiercs 4epe3 nepenus 2. BcacwBaiomuii TpyGonpoBoa K Ha-
cocy coeflnHsieTcs: ¢ (iaHIeM BOASTHOTO QUbTpa 9, a HarHeTaTesIbHBIH
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py0OnpOBOL — C ¢dnanuamu KoJsekTopoB 6. Ha xouasexrtopax Bep-
qUKa/JbHO pacrojlaraloTcst CTOsikK 4 ¢ maTpyGKamu, Ha KOTOpbie Ha-
‘BOpayMBaloTCsl ¢opcynku 5. Pacnonoxenne (OpPCyHOK Ha CTOsIKax
pLGMpaeTCst TAKHM 00pasom, 4To6bi 06ecneunBaioch nepexphbirie ta-
KeJIOM pachibilia BCETO NONepeyHoro ceyeHsi OpOCHTeIbHOTO NPOCTPaH-
ctBa. Ha BXole BO3flyXa B Kamepy npepycMaTpHBaeTCsi BO3AyXopac-
ppelle/HTENbHOE YCTPOHCTBO 3, cJyxaimee Assi BEIDABHHBAHMs TIO-
qOKa BO3AYXa MO CEYEHHIO KaMmephbi H MNpeloTBpalleHHsl BLIGPH3rHBa-

r \\mﬁ /// //

Puc. 18. [NpunnunuaibHas cXeMa TUIIOBOfl IBYXpspHOH
I'OPU30HTANBHO KaMepPLl OpOUICHHS]

HHS BoXbl. B BBHIXOAMOM cedyeHMH pacroJaraercsi KarlljeyJaBjHBalo-
wee yctpoiictBo (cemapaTophr) 7.

MaccoBasi ckopoCTb BO3/lyXa B MONEPEYHOM CEYEHHH KaMepH Opo-
HIeHHs! OFpaHHYMBaeTCsl 3HaYeHUsIMH 3—3,2 Kr/M? - €. DT0 06bsICHSIETCSH
TeM, YTO NpH JasjbHeiileM [NOBHILEHHH CKOPOCTH BO3AyXa BBIXOI-
-Hple kamneyJjosutesnd (cM. puc. 18), npHMensieMble B THNOBHX rO-
PH3OHTA/ILHLIX KaMepax, He OGecncuYHBaloT HANEKHOTO OTIEJEHHS OT
BO3JIylIHOrO NOTOKA B3BELIEHHBIX Kalesb BOALL. MCXO/is U3 OMHHAb-
‘HOTO 3HayeHusi MaccoBofi ckopocTH Bosayxa 3—3,2 Kr/m?-C H Tpe-
6yemoil NpPOM3BOAMTEILHOCTH 1O BO3AYXYy ONPEAENsieTCs MOINepedHoe
CCueHHe Kamephl OpOLIEHHS.

. AHanus feficTBHTENBHEIX YCJOBHH NpoTeKaHHsi TPOLECCOB nepe-
HOCa Tensia M MacCH B Kamepax OpOLUEHHsi KpaiiHe OCJIOXKHSIETCs TeM,
YTO HEBO3MOXXHO ONpPEJEJHTb Pa3Mephl MCTHHHBIX NOBEPXHOCTER H
BpeMsi kOHTakTa MexJly Kam/siMH BOJbI H TNOTOKOM BO3JyXa, NOJs
TemnepaTyp, napuHajabHBIX AaBJeHHH H CKOPOCTH JBHKEHHsS OOMeHH-
BaloWwuxcst cpen B pasjHuHbiX YacTaX annapara. Ilostomy npuberaior
K yrnpoujaiomum npeanoceulKaM H 0 npolieccax Tenjao- H MaccoobMena
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cynm' no- preJ.lHeHHbIM noKasaTelsiM, MOJyYeHHBIM B pesyJbTate
usMepeHnHii iapaMeTpoB BO3ZyXa M BOJAB Ha BXOfie H BHIXOJie H3 Ka-
Mepel. B uwacTHOCTH, mpouecc HM3MeHeHHs NapameTpoB  Bo3flyXa noO
obveMy’ Kamephi OpOILEHHSI NPH INOCTPOeHHH Ha [—d-aurarpamie
H300parkaeTcst npsiMOH JHHHeH, COeNHHSIOWEHR TOUKH Ha4asJbHOIO H
KOHe4yHOTO cocTosiHus Bosayxa (puc. 19). Ilycte B HauanbHOM cocTOS-
HMH BO3JyX OTBeYaer SHTaNbnHH [, M BJarocofiepkanuio d,, a mocne
06paGoTKH B KaMepe cooTBeTCTBeHHO I, u dp. Torpa usmenenne na-
pameTpoB BO3AyXa OyleT XapaKTepH30BaTbCsl

IL— 1, L —1I

di—dy,  dy—dj

== €& KKaJI/KT. : 2.0

310 ypaBHeHHE fBJSETCS ypaBHeHHeM TIPSIMOH, COeNHHsIOEN
TOYKH Ha4ajIbHOTO H KOHEYHOTrO COCTOSIHMS BO3JlyXa, a TaKe npo-

A ] SN

d, = const

Puc. 19. HUsobpaxenue na I—d-qua- Puc. 20, Hao6paxenue Ha I—d-nua-
Ipamme NPOLECCOB OXJAK/CHHS HOCY-  IpaMMe BO3MOXHEIX NpOLECCOB NpH
IICHHS BO3[lyXa NPH HENOCPEJCTBEH-  HENOCPEACTBEHHOM KOHTAKTE BOSAyXa
HOM KOHTaKTe BO3flyXa M BOJHI H BOJIbI

xojsiueil uepes TOuky f Ha mepeceueHuy ¢ Kpupoll @ = 100%. Jlo-
Ka/bHHEe 3HaYeHHs] NapamMeTpoB, NPHHHMaeMule OT/AEJbHLIMH YaCTMH
BO3JlyXa NPH KOHTAKTe C KanAsMH BOJBI Pa3NHUHLIX. Pa3MEPOB H TeM-
nepatyp, 6yJyT BeCbMa pasHOOOpasHbl No 06beMy KaMephbi OPOILEHHU .

oflueM cjiyyae H3MEeHEHHE NapaMeTpOB BO3/yXa OrpaHHYeHO fpe-
ZenamH, onpeje/sieMbIMH Haya/bHOM TeMnepaTypoid BOIb ., H Ha-
YasibHOH TemnepaTypou 'BO3JlyXa INO MOKpPOMY TEPMOMETDY fy,.
Ilpu noctpoennn Ha /—d-nuarpamme NpoueccoB OXJAXKAEHHS H OCy-
UIeHHE BO3flyXa 3TH OTpaHHYEHHS] ONpPEJEJISIOTC TpPAHHILAMH fTpe-
yronbHuka Bty tu, (cM. puc. 19). Hna obuweil MacCel NoToka BO3-
JyXa MOTYT ObiTb BBISIBJIEHB YCPEAHsIOLIHE NOKasaTenH Mo pesy.ib-
THPYIOLMM NOTOKaM IepeHoca Temja H macchl. B 3TOM caydae Touka f
MOKET paccMaTPHBATLCH B KayecTBe YCJOBHOH CpelHeil TemnepaTypht
NOBEPXHOCTH KOHTaKTa, Onpexesistoutedi HanpaBJIEHHOCTb ycpensen-
HLIX TNOTOKOB TEMJa M MacChl.

Benuuuny € HasbBaloT TENJIOBJIAXKHOCTHHIM OTHOLIEHHEM - Mk
YIJIOBLIM MaciuTaboM nyya Rpouecca. PaccMoTpuM ocoGenHOCTH H3-
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‘MeHEHHST BeJIMYHH & /U1 Haubosiee XapaKTEpHbIX NPOLECCOB NepeHoca
- yepna M MacCh NPH HENOCPe/CTBEHHOM KOHTAKTE BO3JlyXa H BOJbI
. (xamepp OpOLeHHsi M opoiuaembie cioH). Ilo-npexuemy cumraem
'ga MOJIOXKHTEJIbHOe HanpapJieHHe NOTOKOB TemJla H Macchl HanpaBbJje-
me OT BO3llyxa K Bojie (pHC. 20).
. B.npotieccax ¢ OIHOBpeMEHHBIM OxJaxJenueM (/4 > I,) u ocy-
aueM (d, > d,) BO3JlyXa BeJIHYHHBI € HMEIOT MOJOKHTEJIbHOE 3Ha-
senve, a TPaHHIla JJisl BOSMOXKHLIX 3HAUeHYH KOHEUHBIX Napamerpos
. BO3flyXa onpeJeJisieTcsl KacaTesbHoil nunue#t BO K kpupoii ¢ = 100%.
. Tlpu oxnaxaenun (I, > I,) Ge3 ¥3MeHeHHs] BJIarOCOAEpPIKAHHS
. {dj = ds) BO3lyXa 3HaYeHHE TENJOBJAXXHOCTHOIO OTHOLLIEHHS COOT-
.. .-BeTcTBYyeT & = -+co. ,
1« B--npolleccax oxJsaxjenus (/, = I,) ¢ ONHOBpPEMEHHLIM YyBJaX-
genueM - (d, < d;) BeNHUHHH & HMEIOT OTPHIATEJIbHOE 3HayeHHe,
Ilpu amuaGaTHueckom yBnaxuennu (I, =1;) u (d, <d,) Benu-
gyupt € = 0.
-2 B mpomeccax ¢ OJHOBPeMEHHLIM NOBBIUEHHeM 3HTa’AbnHH (I, <
& I,) 0 yBnaxeennem (d, < d;) BO3/lyxa Be/MUHMHLI € HMEIOT NO-
JIOMHTE/ILHOE 3HAYEHHE, a TpaHHuell Ans BO3MOMKHBIX KOHEYHBIX na-
paMeTpoB BO3/yXa siBJsieTcst KacaTenbHass BY K kpupoil ¢ = 100%.
Yacto Ha nossix I—d-puarpaMMbl HaHOCATCSL BEJHYHHBI €, KO-
puie HCNoJb3yIoTcst NpH rpaduueckom noctpoennu [331.
AnanornyHo & BenHYMHE Ge3pasMepHBIX Nokasartesieil' COOTHOIIe-
W KOJHYEeCTB NOTOKOB NOJIHOFO H SIBHOrO Tenja & Mno BLIpaMeHHIO
:15) TakKe NpPHHHMAIOTCS NOCTOSIHHBIMH IO HOBEPXHOCTH KOH-
Takta M paBHLIMM 3HAYEHMAM, BLIMHCISEMBIM MO NapaMeTpaM BO3-
fyXa Jio ¥ nocje annapara: )
' L=,  L—I
. o (—t) o (ty—1)
Tlpu nszobpamenun Ha I—d-puarpamMmve BeqHMuHHa § Tak ke, Kak
J:€, HanpagJieHa Ha yCJOBHO CpejiHee 3HAYeHHE TeMIepPaTyphl noBepx-
TH. BOAbL [ (cM. puc. 19). '
“-Tlepexons X H3/IOMEHHIO OCHOB pacueta NpOLECCOB B Kamepax
Sppenys, Heo6GXONHMO OTMETHTD, YTO B OTEYECTBEHHON H 3apy6erKHOM
KHHYECKO# JHTepaType NpejcTaBJieHbl pasHooOpasHble METOAMKH H
(OMEHAQUHH JUIsl PacyeTHONH NpPaKTHKH. DTH METONHKM MOXHO
SJIHTh Ha JBe rpynnel: 1) MeTonwl pacueTa C HCHOJbL30BaHHEM
* OMBITHLIX . 3HAuYeHHil KOS(@HIHEHTOB Tenjo- H MaccoobMeHa; 2) me-
- TOMB- pdcyeTa C npHUMEHEHHEM ONBITHLIX 3HAYeHHH B ¢opMe 6e3pas-
< MEPHHX noKasaTesiell,. ONpeNeNSIOLHX YCJIOBHS NPOTEKAHHS peab-
BLIX TIDOLECCOB. N0 OTHOMIEHHIO K YCJOBHO NpHHATOMY npeneay (Ha-
IipuMep, B (opMe oTHOWEHHS [EFCTBHTENBHOFO NMepenajia Temnepa-
ugp t; — t; K Hava/JbHOMY Tlepenajy Temnepatyp £, — fp, BoO3jyXa
© Has  o6eux Fpynn MeTojioB pacueta oOOUIEH npefnocHIKOM
¥ HMCnonb3oBaHMIO ABNSETC HaMYMe SKCNEPUMEHTANbHBIX 3aBHCH-
MOCTelt, KOTOpEIE cpaBesnHBD pacnpocTpaHsaTh Ha KOHKPETHbIE yCJ0-
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BHSl pacyeTa ¥ NMPOEKTHPOBaHHe Kamep opoiueHHsi. Ilostomy poctoun-
CTBO JIIOGOTO H3 METOJOB MPEXJe BCEro Onpelessercsi HaeXKHOCTBIO
HCXOAHEIX ONBITHBIX JAHHBIX, @ TaK»Ke CPaBHUTEJbHON NpOCTOTOH Me-
TOAMKH J1S HPAKTHYECKOTO HCNOJb30BaHHA.

MeTozp!l pacyeTa nepBoil rpynnbl NpeanoJaralT HajJuyHe 3KChe-
PHMEHTANbHO YCTAHOBJIEHHBIX 3aBHCHMOCTeH JJs  KO3(hHIHEHTOB
TeIJIOo- H MacCOOOGMeHa, KOTOPLIE N0 Pe3y/1bTaTaM ONbITOB BHYKCJISIOTCS
no Belpaxenusm (1.26), (1.28) n (1.29). I'loBepxHOCTE KOHTaKTa B Ka-
Mepax opolleHHst 06pa3yeTcsl KanJsMH, MJEHKOH BOALI Ha KOHCTPYK-
THUBHBIX 3JIEMEHTaxX KaMepbl, 3€pKajloM BOAbl B nojjoHe. Mcrunupie
pasMeps! NOBEPXHOCTH KOHTaKTa HEM3BeCTHbl. I[lostomy Kos(xpu-
UHEHTH NEPEHOCa BLIYHCJSIOT MO OTHOIEHHMIO K 0ObeMy Kamepnl Vi
HJH rnonepeyHoMy cedyeHHio Kamephl F,. CooTHOlEHHe KOJHYECTB
BOILI H BO3JlyXa BBLIpaKaloT 4epe3 KO3(QOHUIHEHT OpOIIeHHSA

= G,/G Kr BOJB/KI BO3JyXa.

I‘uupommaMqucxue YCJIOBUAl YYMTBHIBAIOTCA MO TOKa3aTesJio Mac-
COBo1 CKOPOCTH BO3JlyXa B MONCPCYHOM CCYCHUH KaMepbl

(vp) = G/3600Fx kr/m2-c

KOHCTpYKTHBHOE BHIIOJNIHEHHE KaMephl (IWIOTHOCTb YCTaHOBKH ¢op-
CYHOK, JUIHHA OPOCHTEJBHOTO NPOCTPAHCTBA M JIp.) H AMaMeTp BBHIXOJ-
HOrO OTBEPCTHSI GQOPCYHOK O€3yCJIOBHO OKasblBaloT BJHSIHHE Ha pas-
BHTHE NOBEPXHOCTH H Ha BpeMsi KOHTAKTa MEXKIY BO3JlyXOM H BOLOH.
Ycnopumess B ofmeM BHAE BJHsIHHE KOHCTPYKTHBHBIX (JaKTOpOB Ka-
Mepbl opoiexHss 0603HayaTh NokasarteseMm z. PaHee cuHTalOCh, YTO
K03(QhOHUMEHTE! TemnJo- H MaccOOOMeHa Onpefeasiiorcs ¢(yHKIHOHAJb-
HOH 3aBHCMMOCTBHIO BHAa [20, 211

a = f [(vp); B; 2] (2.3)

M He 3aBUCSIT OT HHTEHCUBHOCTH H HANPAaBJEHHOCTH NOTOKOB TellJla H
Mmaccel. ABtopom B 1954 r. G110 npoBesieHO HeclenoBanle GopCyHOY-
HBEIX KaMep H NOKa3aHo, YTO QYHKUHOHANbHAs 3aBUCHMOCTD Buza (2.3)
He oToOparKaeT BceX OCOGEHHOCTeH H3MEeHEeHHs1 KO3((PHUHEHTOB TemJo-
otnayl. Ilo pe3ysbTaram o6paGoOTKH ONBITHBIX NaHHBIX YCTaHOBJIEHO,
970 KO3(OUIHEHTH ¢ NpH COBMECTHBIX NpPOLECCax MepeHoca Temja
M Maccel OnpefesioTcs q>yﬂxuu0Ha.anoﬁ 3aBUCUMOCTBIO HE TOJILKO
OT, FTHAPOAHHAMHYECKHX YCJOBHH H KOHCTPYKIMH KaMepbl, HO U 3a-
BHCSIT OT HHTEHCHBHOCTH NpoILeCCOB TenJo- H MaccoobMena. [las onpe- -
JileJIeHHOTT KOHCTPYKIIHH (opcyHOUHO! Kamepbl NpY 3ajlaHHbIX THAPO- -
JIHHAMHYECKHX YCJOBHSX TMpOLECCOB pasJjHyHas HHTEHCHBHOCTb
Temlo- ¥ MaccoobMeHa GyneT onpenessiTbCsl COYeTaHHeM HayaJbHBIX
napamMeTpoB BO3JyXa H BOAbI, YTO ObLIO MNPEJIOKEHO aBTOPOM Ole-

HHBaTb uyepe3 Ge3pasmepHmiii napamerp P. Toraa obwast ¢yHKuHO-
Ha/bHas 3aBHCHMOCTb npHobpeTaeT BHUJ

a = f[(vp)» B: 2 P]
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. Tlo pe3yJbTaTaM 3KCNepHMEHTAJIbHOTO HCCJelOBaHUA ABYXpsii-

HO# (POPCYHOUHOH Kamephl aBTOPOM MOJIYYEHHI [Jisl IPOLECCOB G MO-
. HHIKEHHEM 3HTAJbIIMH BO3LYXa CJEyIOUIHE ONBLITHLIE JOPMYJIbL:
npH TaHTeHUHAJbHLEIX (OPCYHKAaX G AHAMETPOM BBIXOJHOTO OT-

" pepcTHA B MM

o = 795 (vp)!+4 B1.07pm; (2.4)

npH TaHTeHUHaJbHBIX (OPCYHKaX C JAHaMeTpOM BbiXOJHOFOOT-
pepctus 3,5 MM

o = 1018 (vp)-4BP ™, (2.5)

INokasatenb CTeneHH m NPUHUMAEETCA JUlsl HPOIECCOB OXJarkie-
HHS M yBlaxdHeHMs1 Bo3fiyxa (P > 1) paBuemv 1,54, a 1yt nponeccos
 oxaaxjeHusi H ocymenus (P < 1) papubim 0,62.

B ¢opmyanax (2.4) u (2.5) ko3¢pOUUMEHTH ¢ BLIMHCJAEHHE! O OTHO-
IeHHIO K YCJIOBHOH IJIOIA/M MONEPEYHOro CedyeHHsl Kamephl Opoile-
Hus (B onmtax F, = 0,306 m2).

‘ Hcxopst H3 KOHKpETHO 3aJlaHHBIX YCJOBH{l OCYLIECTBJEHHs Mpo-
.- 1eccoB 06paGOTKH BO3JiyXa B THIOBOl JBYXPsiiHOM Kamepe OpOLIEHHS!
- *.1I0 ONBITHBIM 3aBHCHMOCTSIM BLIYHC/IsIETCS KODDHIHEHT TelI00TAAYH ¢

-~ o6MeHa MOTYT

.- (HanpuMep, s NMPOIECCOB C MOHKKEHHEM SHTAMLNHH BO3JlyXa IO
¢dopmyaaM (2.4) u (2.5), a TakKe no fauubM HeenepoBanuit E. E, Kap-
- muca [10]). Uncsennbie 3HaueHusi KOS(QHIHEHTOB MOJHOLO TEMJIO-

OLITh HafileHbl O BHIPaMKEHUIO
o = a/C,

- .FRe oTHoilenHe C Ko3(pHIMEHTOB nepeHoca HaXOMHTCA 1O rpadukxy

Ha puc. 10 B

3aBHCHMOCTH OT COOTHOMIEHHAl HadYaJbHBIX napaMeTpoB

BO3[lyXa M BOJibl, BbIPaXKa€MHIX 4epe3 napameTpHuecKHii Kpurepuii O,.
KosnuuectBa $IBHOTO H NOJHOrO Tela OMPENENSIOTCS MO Bhipa-

KECHUAM

Q. = alt, F, kxan/u; Q, = 0Alp Fy KKan/u.

. - Mcnonpsosanne snauenuit cpennenorapugMHyecKux HanopoB TeM-
* I€paTyp M 3HTaNbOMH OCNOXKHSIET NPOBEEHHE PACYETOR. Y IPOILEHHEe
- _PpacyetoB noctvraercst npHMEHEHHeM 3aBHCHMOCTell /s NOKasare-
~Jelt E,, E;, N, u N,. Tlpu s10oM B nokasatessix N, u N; uHcnone-
S8YETCA Ta peJMuHHA NMOBEPXHOCTH MJIH 06beMa, N0 KOTOPOil BBHIYHC-
IEHBl KO3(HLMEHTH nepeHoca o H 6. J11s1 HaXOMIEHHs! BeiHYHHL! B .

XaK 370 BMAHO

U3 BoipaxenHs (1.64), HeoO6XOHMO pacnosiaraTh OnNbIT-

HEIMH JaHHBIMM O 3aBHCHMOCTH KO3(pduiHeHTa E.
Meroner pacuera Bropoli IpynNBI NpeAnonaraloT HalHUHE SKCTie-

PUMeHTaNbHO

YCTaHOBJIEHHBIX 3aBHCHMOCTeH jisl 6e3pasMepHBIX mo-

- Kasatenell, npuHsTEIX s XapaKTePHCTHKH NPOLECCOB 06paboTKH
BO3llyxa B Kamepax opowenus. [[si NPAKTHYECKOrO MPHMEHEHHs

~ HauGoabwuii
- AJs wenTtpann

HHTepeC MNpejCTaB/AIOT THIOBBIE KaMephl OpOIUEHHs
HBIX CEeKUHOHHBIX KopjuuuonepoB THna KT, kortopuie
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B. 3aBHCHMOCTH_ OT Hapfii-3aKa3a KOMIJIEKTYIOTCst (popcyHKamu ¢ Ana-
MEeTpOM BhIXOfiHOrO oTeepctHs 3; 3,5; 4; 4,5; 5 u 5,6 MM npH nJor-
HOCTH pacrofioxenusi gopcynok 18 uan 24 wr. B 1 M® B papy [191].
[lo pekomMeHAAUHsIM KOHCTPYKTOPOB JaBJieHHE BOAH nepef ¢opcyH-
KaMH JI0JI2KHO ObiTh He MeHee 1 krc/cm? (aTH) u He Gosee 2,5 kre/cm?

%
95 — /;
e —
" ﬁ === — (=
e e
1
80 {=——
s
Tw s @ 3l w50 5 60 65 6,%
. a)
ar% P¢=2,5;tmu I -
L e
95 ==ZE
= S
e e e S
e
80 i
w5 a0 ¥ w & 50§ 60 65 0,%

g1

Puc. 21. 32BucHMOCTE KOHEUHOI! OTHOCMTEIBHOM BJIAKHOCTH Ha BLIXOAE H3 Ka-

Mepbl OpollieHust st (GopCyROK rpyforo pacneiia ¢ puametpoM dg = 4,5+

- 5,5 MM npu H3MeueHHK MacCOBOH CKOPOCTH BO3[lyXa B CCYCHHH KamepHl OT 2,8
50 3,2 (a) 1 ot 2,2 sio 2,6 kr/m?-c (6)

(atn) [19]. 3tu TpeGoBanusi HaKJaALIBAIOT OMpEJe/eHHbie OrpaHu-
YeHHsl HA JIOCTHXKHMble KOHeYHBle napaMeTpbl BO3JlyXa Ha BhiXode
H3 Kamepn! opowenusi. HauGosee yno06HO 3TH OrpaHH4YeHHs! yBs3aTh
C- IOCTHKHMBIM 3HaYeHHeM KOHEYHOH OTHOCHTEJbHOH BJIaMKHOCTH
Bospyxa. Ha rpaguxe pHc. 21 npeicTaBneHbl JlaHHbie O 3aBHCHMOCTH
KOHeYHO#l OTHOCHTE/ILHOH BJIAKHOCTH BO3/lyXa Ha BbiXOfle H3 KaMeps!
OpolieHUs JJsi YCJAOBME npHMeHeHusi (GOPCYHOK Fpy6oro pexumMa
C. IMaMeTPOM BBIXOAHOrO oTsepctHsi oT 4,5 1o 5,5 mm. [Ipotekanue
NMOJUTPONHYECKHX NPOUECCOB € MOHMKeHUeM 3SHTANbIUH BO3JlyXa
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i ffpéjnarae'rcn oleHHBaTb 4epe3 KoapduuueHT E; HCMONB30BAHU
. fi444IbHOrO Hamopa 3HTaJbnuii no shipaxenuio (1.67) e
[ E
A L—1
,{.‘ : . EI= 1 2

SN . . II_IUH ‘

. Jlo peayabTataM 06paCOTKH ONBITHBIX HAHHBLIX HAMH [OJyyYeHhl
cpepupe sHauenust kospduuuentoB E, (taba. 1).

Tabruya 1

3nauennn kosddHuyentos E; i ABYXPANHLIX Kamep OpomieHus

¢ dopeynxamy dg = 4,5 + 5,5 MM B NOAMTPONHUECKUX NPoONECcax
¢ NOHHXeHHeM 3HTAALNIUHM BO3/lyXa

B Ej B’ E; B E;- B Ep
0,435 12 0,55 1,6 0,64 2,0 0,697
0,46 1,25 0,565 1,65 0,65 2,05 0,698
0,475 1,3 0,575 1,7 0,66 2,1 0,700
0,487 1,35 0,59 1,75 0,67 2,16 0,701
0,50 1,4 0,60 1,8 0,68 2,2 0,7015
© 0,516 | 1,45 0,61 1,85 0,69 2,25 0,7018
0,53 1,6 0,62 1,9 0,693 2,3 0,702
0,54 1,65 0,63 1,95 0,695 2,35 0,702 -

‘B pacHerax TaKiKE HCNOJIb3YyeTCA YNpOLUEHHOE ypaBHEHHE Teruio-
‘Boro OGaJsianca B BHJE

G(ll T 12) = Gw(tw;' i tw:)

, Hcroab3ys KosgdHUHEHT opouwenus. B,
: I — Iy = B (to, — 1,,). 2.6)

:PaccMOTpHM MOPsiIok pacueta pexHMoB 06paboTKH BO3/lyXa B TH-
AOBOH JBYXpAIHOH Kamepe OpOIIeHHusI.
- . Tlepswblit BHJ pacueToB npexnoJiaraer 3aflaHHBIMH Hada/bHBIE Ma-
., PAMETPbI M KOJIHYECTBA BO3JlyXa M BOJLI, KOHCTPYKLHIO H PEKHMBI
PaGothi Kamepbl OpOLIEHHS, a TpebyeTcsi ONpeleNHTb HOCTHraeMble
#OHeynpie nmapaMeTpel M KOJIHYeCTBa Terwia.

Mpumep 1.
...3anano. Boanyx 36 000 kr/u c HayasbHLIMM napaMetpamu iy = 30° C; Ii=
= 15,75 kxan/kr; @, = 50% oGpabarhiBaeTCsi B THTIOBO KameDe OpOILIEHHs THIA
_KT30 ¢ nonepeyuniM ceyenueM 8,34 m2. B Kamepe ycraHosaeno 108 ¢opeyHok c Bh-
XOJHBIM OTBEPCTHEM AMaMETPOM 5 MM (IJIOTHOCTb YCTaHOBKH 18 1UT./M2-pSiE), K KO=
‘NPHM HMOCTYNaeT BOa ¢ TeMnepaTypolt &y, = 7° C (I, = 5,6 kxan/xr) npu nasne-
Bey 2,0 atu. BapomeTprueckoe fasnenne 730 M pt. cT. OnpesesuTh KOHEYHBIE napa-
METPH BO3NyXa M BOAE!, KOJMYECTBO NMOAHOTO M SIBHOTO TeIa. :

., Pewenune. 1. Io rpaduky Ha puc. 17 Haxonum, YTO IPH AaBJeHuH Boak! 2,0 aTH
g Pacxon dopeynkn ¢ dg = 5 MM cocTapuT 465 kr/u. Torpa o6muit pacxos BOAB!

& &

=
£

Gy = 465-108 = 50 220 kr/y,
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2 Ko3QOHIIHEHT OPOLICHHSA
50220
36 000

2. Ilo 1a6a. 1 waxognm npu B = 1,4 sHayenue kosdduumenta shdeKTHBHOCTH
E; = 0,6.

3. TpeoGpasyem BoipaxeHke Misi kKo3hdHIHERTa £ OTHOCHTE/ILHO HaXOXKJAEHHS
JOCTHraeMol KOHEUYHOH SHTAJBIIHH BO3AyXa

Iy=1I—E;(I; —Iy,) = 15,75 — 0,6 (15,76 — 5,6) = 9,68 xxan/kr.

B = = 1,4 Kr/Kr.

4. Maccosasn CKOpPOCTE BO37lyXa B NOIEPeYHOM CeUYEHUH KaMephbl

9 26 000
o0 e, V- 2.c.
- o ) = gaze00 o0 Ke
=35"/g 5. B coorsercTBUK C (vp) =
~100% =30 wucnonsayem rpaduKk Ha
I y

puc. 21, a pas HaxoxeHusl JOCTH-
r3eMOro 3HaueH sl KOHEYHOH OTHO-
CHTeABbHOM BAAXKHOCTH BO3AYXE Py
npn 3ajaHHOM HauyaJIbHOM COCTOSI-
HuH ¢y = 50% u ;naBJieHHH BOAbI
1y = 368 wkxan/s: nepef gopcyHkamu Py = 2,0 atu.

4, =1575kranfxe

tp=131° M3 rpaduka naxomuM @, = 95%.
t =135 . 6. IlpoBosunM nocTpoeHue Ha
HZ) I — d-puarpamme (puc. 22). B

mecte mnepeceuenust J,— = 9,68
KRan/Kr U @y, = 95% Haxoaum
Puc. 22. INoctpoenue na /—d-nuarpamMme pac-  OCTaJIbHEIC KOHEYHHIE TNapaMerphl
YeTa PEKHMA OXJaKACHHSI OCYIeHus] Bosfyxa  BO3AyXa:

B KaMepe OpOLUIeH s 1, = 14,5° CG; dy = 10,2 r/kr.

tw, = Tt lu,= 56KKan/ K2)

7. V3 npeoGpazoBatuoro ypasHeHHsa TervioBoro Gasnanca (2.6) naxonuw koHed-
HYI0 TeMIepaTypy BOAbI

fwg=tw;+L;—12—)—=7+£?-z—@=“,35°c-

8. KOﬂquCTBO TNIOJHOrO M sIBHOro teIlia, oTBeACHHOI'o OT Bo3AyXa:
Qn = 36 000 (15,75—9,68) = 218 300 kkan/u;
Q5 = 36 000-0,24 (30 — 14,5) = 134 000 KKaa/y;

218 300

€= T3r000 = 193

Bropofi B pacyeToB npeinoJiaraeT 3afaHHLIMH HauyaJbHBIE [a-
pameTpel BO3fyXa, TpeOyeMyIo KOHEYHYIO SHTa/LIUIO BO3LyXa (u3-
BECTHO Tpe6yeMoe KOJIMYECTBO OTBOAMMOrO OT BO3AYXa [OJIHOTO
Temsa), THI KaMephl OPOIIeHHs], 8 HeOOXOAMMO OTIPEJIENIHTL apaMeTpht
H KOJIHYeCTBO XOJIOZHOH BOJLL.

Tpumep 2.

3anano. Bosgyx 46000 kr/u ¢ HauajbHbIMH napamerpamu f; = 26° C;
{1 = 13,65 kxan/kr; @, = 60%, TpeSyeTcsl OXJafuTh U OCYLIHTH [0 KOHEYHOH SH-
Taabnuu 8,2 kxan/kr. Henonbsyeren kKamepa opowenusi KT40 ¢ nonmepeynniM ceue-
Huem 4,17 M2 1 o6wum urcsoM QopeyHor 192 (nnoTHoCTe yeTanosky 24 wr./M2 psi)
C BLIXOZIHEIM OTBePCTHeM JjnamerpoM 4,5 mm. BapomeTpuueckoe napaenue 730 MM pr. cr.
OnpenesnTy napaMeTpbl M KOMHYECTBO XOJIOLHOH BOABL.
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Pemenne. 1. Maccoasi CKOPOCTL BO3ZyXa B NONEPEUHOM CEUCHHMM KaMepHl
. opolLeHuS .

46000
©0) = 717.36 000

2. TlpoBoaum noctpoenne Ha /—d-fuarp amMMe 3aflaHHBIX HAUANBHBIX H JKEJaeMEIX
KOHEUHEIX HapameTpoB BO3flyXa. B coorserctsuu ¢ (vp) = 3,06 ncnosbayem rpaduk
na puc. 21, a, no xoropoMy ciefyer, uTO IpH 3aJlaHHOM ¢y = 60% nna MuHHMAanD-
HOTO JIaBJIeHns BOAK nepell popcynkamu Py = 1,0 atn BO3MOXKHO JIOCTHIKEHHE KOHey-
HOil OTHOCHTEJILHOf BJIAXKHOCTH BO3AYXa ¢, = 92,5% , a nias MaKCHMaJibHOTO JlaBjie-
Hua Py = 2,5 arn — @, = 98%.

B co0TBeTCTBHH C KOHKPETHEIMH JJAHHBIMH PeaJIbHOTO HPOEKTa BHIGHP 2€TCsl jKeJae-
" Moe 3HauCHHC @, B JOCTHKHMMBIX npezenax. Jlas paccMarpuBaeMoro pemenus xeJa-
.- TeJIbHO NOJYUMTE @, == 96%, uTo mno rpaduxry ua puc. 21, a orBevaer TpeGyemomy
- . paBJieHHIO mepesl dopcynkamu Py = 2,0 arn.

. ° H I — d-mmarpavme B Mecte nepeceueniusi [, == 8,2 KKan/kKr u @, = 96% mna-
" XOfMM OCTaJIbHBIE KOHEUHble HapaMeTpnl BO3NyXa:

t,= 12,2°C; d, = 8,8 r/kr.

= 3,06 xr/m2.c.

-~ 3. Io rpaduxy Ha puc. 17 HaxomuM, YTo TpH AaBxeHuM BOju 2,0 ath pacxoj
dopeyuxu ¢ dp = 4,5 MM coctasut 410 xr/u.
.. Torma o6uwimil pacxoj, BOIH

Gy = 410.192 = 78 720 xr/y,

-2 Kos(puUHCHT OpomIens
o - 78720

" 46000

: 4. Ilo Ta6n. 1 uHTepnosisumeil HaxoauM npu B = 1,72 snauenne koaddunnenta

- spdexruBHOCTH L) = (,664.

. 5. IlpeoGpasyem swipamenne (1.67) oTHOCHTENBHO HaXOXKpeHus TPeGyeMoil Su-

TANbINH HACHILIEHHOTO BO3/lyXa [w, Npu HauanbHO TeMneparype BOAB! fwi:

I,— 1, (1 —FE;)  8,2—13,65(1 —0,664)

Ey - 0,664
. Ilo I—d-pnarpamme naxoxuM npu [l = 5,5 KKan/Kr sHauenne hy; = 6,9° C.

: 6. M3 npeoGpa3oBaHHOrO ypaBHEHHs! TEIIOBOrO GajaHCa HAXOJMTCH KOHeuHast
* . TeMneparypa BOJbL

=1,72 Kr/Kr.

Iy, = = 5,5 kkaJs/kr,

twe = 6,9 +L61°’72—§'—2) =10,1°C.
[Tpu ouenke TenyioOGMEHHHIX annapaToB BechbMa BAXHO YCTAHO-
~BHTb TEXHUKO-3KOHOMHYECKHE TIOKa3aTesH, XapakTepH3ylollne 3a-
Tpartel sHepruu, MmeTassia, HeoOXOAMMYIO MJOIAAb MNOMEIEHHH nof
~ PasMeriende 060pyAOBaHMSl H JIp., MO OTHOLIEHHIO K MOJIE3HO MPOMS-
- BeleHHO# paboTe (/151 TenJOOGMEHHHKOB NOJE3HON paboToil ABJSeTCs
~ KOJlnyecTRO nepefanHoOro Temyia B anmapate). Akax. M. B. Kupnu-
YeBriM [1] npespnokeno oleHnBath TemJoBYI0 3QdeKTHBHOCTD TernJo-
_©OMEHHHKOB yepes sHepreTHUeCKHil KO3(QpULHEeHT

3=QIAY M),

- Tne ¥ N — cymmapusie 3aTpaThl MOLHOCTH Ha CONPOTHBJIEHHE B ammna-
Pate; A = 1/427 — TenioBoH 9KBHBAJIEHT pabothl, KKan/Kr-M; Q —
KOJIHYeCTBO fnepefaHHOrO Temsa B annapare, KKanu/d.
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CpasHenne TeroBoil 5QpGheKTHBHOCTH pPasJIMUHHX aNnapaTtos He-
06X0IMMO NPOU3BOANTH INMpPH OAHHAKOBHIX YCJOBHSIX O Pa3HOCTH Ha-
YaJbHBIX TIOTEHIMAJIOB Jyis fiepeHoca Tensla M maccel. Hanpumep,
JJI51 KOHTAKTHBIX TennooOMeHHUKOB B Y KB HanGoJiee 0OTBETCTBEHHBIMH
SABJASIOTCS. PEXHMBbl OXJIaMJAEHUs H OCYLUIEHHs BO3LyXa, [O3TOMY
cpaBHeHHe HeOOXONMMO NPOM3BOAHTL MPH PaBHBIX BeJuuMHax O,
(unu ppyrux GespasMepHBIX [OKasareleil, Taknx Kax P).

Kakx uspecTHO, KOJHYECTBO MEPEAAHHOrO TeIJla B pPeXHMax OXJa-
KIEHHA M OCYIUIEHHs] BO3LyXa OfpeliedisieTcsl ypaBHEHHeM

Q= G{l, — 1) xkan/u. 2.7)

3atpaTa  MOIMOCTH Ha IepeMelleHue BO3AYIUHOTO noTtoka G ue-
pe3 anmnapaT MoxeT GbiTb Halizena no ¢opmyJe

N, == (G/p) AP, ’ (2.8)

rae AP — asponavHamMuuecKoe CONpOTHBJEHHE annapata, Kre/m?;
@ — IJIOTHOCTb BO3MyXa, Kr/m>.

3arpars MOLIHOCTH Ha MOfauy BOAHI B Kosinuectse G, B annaparte
MOXKHO ONpelieyiiTh 0 (opMmyJie

N,=G,-10AP,, (2.9)

rone AP, — naBniende, 3aTpauuBaemMO€ Ha fofady BOJAbl B pa-
Goyee MpOCTPaHCTBO, aTtH (Kr/cm?).

. .Hcnonnsyem Koahduuuent opowensss B u npeobpasyem Bolpame-
uue (2.9) k BHLY

N, = BG-10AP,, (2.10)

Torpa ¢ nomomibto ¢opmysn (2.7)—(2.10) nosyuuM BHIpameHHe
IUIsT 3HEpreTHYecKoro KoshHiHeHTa B npoLecce OXJaMJeHHsi BO3-
JIyXa ¢ TMOHHXKeHHeM M Ge3 H3MeHEHHs! BJIarOCONEPKaHUA

30=A[(JI,-—12)427 ) (2.11)
7 + B-10AP,,

AsponuHaMHuecKoe CONPOTHBJICHHE THMOBBIX JABYXPSIIHBIX Ka-
Mep OpOILEHHSI MOXKHO BBIYHC/HTBL 110 (opmyJie

AP = 23pu%/2g Kr/M%, 2.12)

rjie v, — CKOPOCTb BO3[lyXa B MOMEPEYHOM CEYEHHH Kamepol, M/c;
g = 9,82 — yckopenue cHJBI TsKeCTH, M/c2.

ITpoBeseM BBIYHCIIEHHSI SHEPreTHYECKOrO KOydhuUHEHTa AJMA THIOBOH NBYXpS Ai-
HOH Kamephl OpOILeHHs] MO YCJOBHAM pacyeTa peruMa OXAANKJICHHUS H OCYUICHHS
Bo3Ayxa B npumepe 1: B= 1,4; (vp) = 3,0; p= 1,18; Py = APy = 2,0; (I, —

2) 1

Pemeunue 1. Ckopocth Bo3ayxa B MONEPeYHOM CEYeHHH KaMepsl

3.0 :
Uy = ——l T 2,54 M/c, ¢

4
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L.~ Toraa, uenonb3ya dopuyay (2.12), naxonmum

il AP 2,642

} 2. Tl Bmpaixenmo (2.11) BuuncisieM sHepreTyyecknii Koshduunenrt
% 6,07-427 =73,

= 7,56 1,4-10-2.0

» FlonuTpomnueckue pemHMBI OXJaKAEHHS] H OCYylleHHs1 BO3JlyXa
& xapakTepHH Aasi paboTH KaMmep opolienus B coctase ¥ KB B renmit

‘pepuoj rojia. B xononnwii mepuo roja Kameps oporleHHsi paGoTaoT
B pexHME anHabaTHYeCKOrO YBJIaXHEHMsl, KOIZla BOAA H3 MOAJOHA
X¥Mepbl NOCTOSIHHO 3aGHpaeTcsi HACOCOM HAa PenupKyJsilHIO U Mo-
paercsi K (opcyskam. TemmepaTtypa NHOCTOSIHHO pelUupKyaupylomel
oAl OBICTPO NPHHHMaeT 3HauenHe, 6JH3KOe K TeMmepaType BO3JyXa
0 MOKPOMY TEPMOMETPY, H MpOLECC yBJaMHEHHs MPOUCXOAHT MpPaK-
THYECKH TPH IOCTOSIHHOH 3HTAJBNHHU BozfyXxa (cM. § 1.3 u puc. 6).
: Ouenky npoueccoB aanabaTHyeCKOro yBJAXKHEHHst yJOGHO. mpo-

SRSBOAHTL C NOMOLLbI0 KO3(pHIHEHTa HCHOJb3OBaHHS HAYaJbHOTO
panopa TeMrmepaTtyp BO3AyXa IO CyXOMy H MOKPOMY TepMOMETPaM..
BKCHMAJIbHO BO3MOXKHOE MOHHMEHHE TeMmepatyph BO3jlyXa B pe-
Max anHaGaTHYeCKOro YBJAxKHEHHs1 (OpsMOro HCHapuTesbHOTO
ORZ2aXKIEHHS) PaBHO HayajbHOM MCHXPOMETPHYECKOil pasHOCTH
i — lu,, TJ€ MpEAeOM MOHUIKEHUS TeMMepaTyphl BO3LAYXa SBJIETCS
O TeMIIepaTypa 1Mo MOKpOMY TepMoMerpy. JleificTBHTENbHOE NOHM-
SEsKenUe TeMmmepaTtyphl BO3JyXa BCerjd MeHbHIC M COCTaBjser f; — f,.
L= OTHOIeH e PeafibHOTO mepenaja TEeMAepaTyp K MaKCHMAaJIbHO BO3-
: HOMY XapakTtepuayercsi KosdpuuventoMm E 42

o E,=-h=f (2.13)

by — Ly,

B 7a6n. 2 npexicrabnieHb! ONBITHEIE 3HAYEHHS JJiA KO3bOULHEH-
0B £, B THNOBBLIX ABYXPSIHLIX KaMepax opollenHs ¢ (opCcyHKamu
dy = 4,555 mwm.
3 . _ Tabauya 2
3nauenun xoadduuuentoB £ nan ABYXPANHBIX KaMep OpPOLICHHR

S ¢ dopcynkamn dg, = 4,6 + 5,5 MM B pemumax apuabaruuecxoro
4 YBIamHeHHR BO3Jyxa

B E, B E, B E, B Ep’
0,75 1,15 0,83 1,6 0,89 1,85 0,925
0,76 1,2 0,84 1,55 0,893 1,9 0,93
0,77 1,256 0,845 1,6 0,895 1,95 0,932
0,78 1,3 0,85 1,65 0,897 " 2,0 - 0,935
0,79 1,35 0,86 1,7 0,90 2,05 0,937
B 0,81 1,4 0,865 1,75 0,91 2,1 0,938
T 0,82 1,45 0,88 1,8 0,92 2,15 0,938
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Bo3MOXHBI €Jlydan KpyIJIOrOAOBOTO HCIOJB30BaHHS Kamep opo-
menuss A/A paboTel B pexxumax aiuabaTHueCKOro yBJarKHEHHs BO3-
lyxa. B 3TMX cayuasx npu BbiGOpe THIOBOH Kameph! OpOILEHHS le-
71ecO06pasHO  HCNOMb30BaTh (OPCYHKH TOHKOTO pachbiia ¢ dy ==
= 3=-3,5 MM, KoTopmie ofecreunBaroT GoJiee 3ddexTHBHOE aanaba-
THYECKOE YBJIAXKHEHHE NPHM MEHbIUHX KO3(PdHiHeHTax opoieHus B.
Pacyer nmpoleccoB afinabatHieckoro yBJa){HEHHSI NPOBOAMTCS TaAKKE
C HCNoJIb30BaHueM KO3(pHUHeHTOB E,, uHCJIEHHbE 3HAaYeHHS1 KOTO-
PEIX IJIsl THX ClyuaeB npusejacHsl B Tabj. 3.

Tabauya 3

3nayenun xosddmurentos £4 nas ABYXpPSAHLIX Kamep OpowieHus ¢ (GOPCYyHKamMK
dp = 3 + 3,5 MM B pemnmax annabaTHYeCKOr0 YBAAKHEHHS BO3NYyXa

B EA =} E, 8 E, B E,
0,7 0,80 1,0 0,89 1,3 0,96 1,6 0,96
0,75 0,81 1.06 0,90 1,35 0,96 1,65 0,96
0,8 0,82 L1 0,91 1,4 0,96 L7 0,96
0,85 0,84 115 0,926 1,45 0,96 1,75 0,96
0,9 0,86 1,2 0,935 1,5 0,96 1,8 0,96
0,95 0,875 1,25 0,945 1,55 0,96 1,85 0,96

§ 2.2. OPOIIAEMBLIE CJIOH

Jas opomiaeMbIX €J10€B XapaKTePHO CO3ZaHHe KOHTAKTHON ro-
BEPXHOCTH C MOTOKOM BO3JyXa MyTeM OpOlueHMsi BOJOH matepuana
B CJIoe 3anoJiHeHHsi. PasBuTHe NOBEPXHOCTH MaTtepHalia B cJioe B 3Ha-
YUTEJLHOH CTENEHH 3aBHCHT OT (JOPMEI H pasMepoB 4acTHii, CTeNeHH
SanoJIHEHHS M XapaKTepa pacnoJloXeHHs yacTvll B cJioe. Ilo crocoGam
(opMHpOBaHHS CJIOsI MOXKHO BBIIEGJNHTL TpH rpynnoei: csoGopHas
YKJIaiKa, YKJajJka 10 3aJaHHOH TreoMeTpHYEeCKOH MOJeJH, 3arnoJ-
HEHHE CBSISAHHEIM MaTepHaJIoM.

Has metonoB cBoGOAHOH YKJAAIKH XapaKTEPHO HCNOJbL3OBaHHE
OTJIR/IbHBIX YacTHL MaTepuania, KOTophle GeCcrnopsiIoUHO PaciosOKeHb!
no o6vemy csosi. IIpu 310M noJoKeHHe OTAEJIbHBIX YACTHI( 10 OTHO-
IIEHUI0 K MOTOKY BO3lyXa, OpOnaoliel Bojie B reoMeTPHYECKHM pas-
MepaMm CJI0sl 3aBUCHT OT (OPMbI H PasMepoB YacTHLl, BHIGPaHHOH MJIOT-
HOCTH YKJIaAKH H [peAnouTHTENbHOH oOpHeHTauuH Hau6oJbliero
YHCJ1a YacTHL B cjoe. POPMUPOBaHHE CJIOS METOAOM CBOGOLHOM yKaj-
KM Marepdaia Haubosiee TPYIAHO 1Jif CO3LaHMsi OJAWHAKOBOH CTPYK-
Typel ciosi. OnHaKo npH COGMIONEHHH ONpe/ieJIeHHBIX PEeKOMEHAALHil
no BEIOOpPY HCXONHBIX MaTepHajsioB 3aroJHEHHsl H YKJajike 4acTHu
MOXHO O0€CHeYUTb CPAaBHUTEJbLHYIO CTAGHJBHOCTD CTPYKTYpBI CJIOSI.
[lpu cBobGonHOll yK/Nalnke HCHOJB3YIOTCS TaKHe MaTepHajbl, Kak Ke-
pamMHyecKHe ¥ MeTalJIiiecKHe KOJblla, JpeBecHas H MeTalluuecKasi
CTPY}KKa, CTeKJSIHHBIE M CHHTETHYECKHe BOJIOKHA M 1p.

JInisi MeTONOB YKJaJIKH A0 33JaHHOil reoMeTpHuYecKoit MOnenH xa-
PaKTepHO HCHOJIB3OBAHHE MCXOJHOIO MaTepHana - ¢ - OAMHAKOBLIMH
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@¥rcOMETPHYECKHMH (JOpDMaMH M pasMepaMH wactul. B3sawvHoe pacro-
BoyKeHHe YacTHL 1o o0beMy cJosi MpejonpesiefsieTcss BHIGPAHHOI
peOMETPHUECKOH  MOZIe/bIO, O0ecreyHBarolleil OnpefeseHHyIo MJIOT-

HOCTb YKJIaKH, MOCTOSIHCTBO OPMEI KaHAJIOB JJISl NPOXOJa BO3AYyXa

" BOIbI, OJIMHAKOBYIO OPHEHTALMIO F€OMETPHYECKHX Pa3MepPOB YaCTHL|
g cinoe. Meroubl YKJaJKH 1O 33/aHHOH TeOMETpHYECKOi MOfeaH

p0ecrieuHBalOT co3jianne CTabMIbHOM CTPYKTYpH cilosi. [IpH yraaznke

"RO 33JIaHHOH TeOMETPUYECKOH MOLENH HCHOJBL3YIOTCS -TIACTHHBI M3
pAAaCcTMacChl M MeTasia, roQpHpOBaHHEE MeTaljJHYeCKHe H IJIACT-

“MaccoBbIE CETKH, KepaMHyeCKHe H MeTall/IiyeCKHe KOJblla, NOJOTHA

M3 CTEKJ/SIHHBIX H CHHTETHYECKMX BOJIOKOH H Jip.

_ Tlpu sano/HenuH CBSI3aHHBIM MaTepHasioM FKCNOJb3YIOTCS COTO-

Bpl€ MAKeThl M3 MNPONHTAHHOH CHHTETHYECKMMM MaTepHajamu OymarH,

Marhl M3 CTCKJSIHHOrO H CHHTETHYECKOTO BOJIOKHA, NAKeThl H3 Jpe-

_feCHOTO BOJIOKHA HJIH CTPY¥KKH H 1p. CrOCOGE! CBSI3H 4acTHL H CTPYK-

¥ypa cPOpMHPOBAHHOIO CJIOSI ONPENEJSIIOTCH TeXHOJOTHeil H3roTOB-

fieliyisi, KOTOpasi joJkHa ofecneuuBaTh 3alaHHYIO MJIOTHOCTD yKJALKH

Marepuana B CJl0e, COXP@HEHHE ONTHMaJbHOH OpPHEHTALMH YaCTHI

/B.c/I0€, MeXaHHYECKYIO NPOYHOCTL H CTaGHIBHOCTL CTPYKTYPHI ClOS.
BbinoJiHeHHe 9THX TpeGopanMil NO3BOJIsIET IOCTHIHYTH XOpoiuedl cTa-

BANLHOCTY  CTPYKTYpHI CJIOEB.

JIsisl OUEHKH INJIOTHOCTH PacrOJIOXKEHHsI 4aCTHI B CJIO€ HCIOMbe

dyeTCsi NoKasatesb B BHIE OTHOCHTENBHOH BeJHYHHH MOPHCTOCTH

enosi I1,, T. e. nponu cBoGoaHoro o6beMa B CJiOe, He 3aHATOH Mare-
pHAJIOM 3ar0/IHEHMsl, KOTOpasi BRIPAXKAETCS1 OTHOMIEHHEM

Y — Ye Ve

Rl )

T Ym

7
b

=
0

A€ Yy — IVIOTHOCTb HCXOJIHOTO MartepHala 3arofiHeHHs; y, — Macca
iaTepraia B ¢jioe 10 OTHOLIEHHIO K o0beMy nocjemHero (HACHITTHAS
_Macca).

[Nokasaresnb nopuCTOCTH CJ1051 MOXKET GHITH BhIpaXkeH uepe3 o6beM
‘Matepuana V, u ob6vem cnos V.

Gu/V, Ve—V,
i I =1 Ve ] — SulVe Ve M
s Y Cy/Vu Ve

- .. &> PasHoCTb 06DBEMOB CJI0s1 H MaTephana 3anoJHeHHs pelCTaBJsieT
€060# 061eM nop B cjioe Vi, UTO NMO3BOJISIET NPeACTaBHTL MOKAasatesib
- NOpHCTOCTH c/10st B BHjE

Hc = Vn/vcy

- .T. e. B ¢opme oTHoIeHHst 0GbeMa nop B cJjoe K obvemy chost. Uucaen-
- _HOe 3nayenue nokasareJist MIOPHCTOCTH CJIOSE B Hpeliesie MOXeT HU3Me-

-MATbCS OT HyJist (m10THOE TeJIO) 0 eAHHKIB], KOTa MaTepHal B oObeMe
yano.nnex—mn OTCYTCTBYET.

B pa6orax O. Kpumepa [23] u apropa [16] nokasano, uto npu
MOTHOCTAX 3anoJineHus, XapaKTepHBIX JJA opomaeMblX CJIOEB
‘B yCTaHOBKax KOHINLMOHHPOBaHHs, NOKasaTesb NOPHCTOCTH MNPaK-
8 o. 5. Kokopun : 65




THYECKH OAHOSHAYNO XapaKTepH3yeT OTHCCHTEJBHYIO AOJI0 CEHEHHS
BCEX MOP, HAXOAsWHXCcst B JMOOGOM cevenuH cgosi. Ilostomy, ncnosb-
2ysl MoKazate/ib NOPHCTOCTH, MOMKHO ONpPEAEIHTb MacCOBYIO CKOPOCTD
BO3lyXa B YCNOBHOM XHBOM CEUEHHH CJIOfl 1O BbIpaMeHHIO
G 2
(Up)x{. c n(fq,3000— KI‘/M -C,

The fq — acaptioe ceyenHe cJosl, CEOCOJHOE OT MarepHana 3anoJe
HEeHHs, MZ,

[IpHrenuTeNIbHO K CJICIO 3aMONHEHMs] BLIPAXKEHHE SKBHBAJEHTHOTO
AnaMeTpa sl K&HaJoB, M0 KOTOPHIM JBHXKETCS BO3LYX, HpuHoGperaer
BHJI

4V I 417
d_ E=1 cc ey
: 7.l 5! (2.149)
rae F, — HOLCPXiOCTh MaTepHasa 2AnoJiHeHust B cioe, M2 S, -

yleJbHbIH MOKa3aTellb Pa3BHTHsI NOBEPXHOCTH B CJIO€ 3amoJIHEeHHsl,
7. €. NOEepXHOCTb MaTepuana B 1 M3 cios, m2me.

BosMoykHasi KOHTaKkTHasi NOBEPXHOCTb sl MPOLECCOB MepeHoca
Temjla H Macchl B OpollaeMoM ¢Jioe Mpeixie BCEro ofpelesisieTcsi pas-
MepaMH CMOYEHHOH HOBEPXHOCTM MaTepHasia 3anoJiHeHHs1 BOXOR.
Ilo HasHaueHMIO OpOLUAEMBIX CJIOEB JJIsi OCYIIECTBJIEHHS OlNpeJesieH-
HBIX peXHUMOB 06paGOTKH BO3/lyXa HeOGXOJUMO BLUIENHTD ABE IpYHMNLL
opollaeMbie CJIOHM AJisI aaMabaTHYECKOTO yBJaXKHeHHs BO3JlyXa H opo-
LlaeMple CJIOH /il TIOJMTPOMHYECKHX pEXHMOB.

OCOBEHHOCTH MPONIECCOB TEMJIiO- M MACCOOSMEHA
B OPOLIAEMBIX CJCAX IJist AAHABATHYECKOIO YBJAXHEHHUSA
(IPAMOT0 HUCHAPUTENBLHOTO OXJIAXAEHHUS) BO3AYXA

N3 ypasnenus tensnosoro Gananca st pexxuMoB ainabaTHueCKoOro
yenaxuenusn (1.32) nocsie npeoOpascBaHHsi MOJAYYHM BbIpaXKeHHe
f—ty _ T
dy—d o/Ba’

JleBas wactb 3TOrO BBIpameHMfi NpeACTaBJsieT COCOH ypaBHeHHe
npsiMoll, Npoxofsiilell uepes TOYKH, COOTBETCTBYIOLHE NapaveTpam
BO3/lyXa B fiipe notoka i, d M y NOBEPXHOCTH BOAUI Ly, d,. Kak wus-
BeCTHC, B peKHMax aanabaTHuYeCKOrO YBJaXHeHHs HCIOoJb3yercs
NOCTOSIHHO  PELlUPKYJIMpYIoilasi BOAd, KoTopas OBICTpO NpHHHMEeT
W B JajbHeillleM COXpaHsieT NOCTOSIHHOE SHaueHHe, GJH3KOE K Tem-
neparype BO3/iyXa IO MOKPOMY TepMCMETpY.

Ecnu yenaknenHe BO3JyXa OCYWIECTBJSIETCS MpH TeMnepartype
Baaskuoit nosepxuHocth 0° C, To B BO3AYyX He BHOCHTCSI Temn0 caMoi
BoJk. B stoMm cayuae npu u3oGpaxenuu Ha [—d-pnarpamme npsmas
JIHHHA TIOCTOSIHHBIX TEMOEpAaTyp BO3AYXa 110 MOKPOMY TepMOMETPY
6yner COBMajaTb G JIMHHAMH MOCTOSIHHBIX SHTanbnuil, Peanbubie
Opollecchl NPSMOTo HMCNAPHTENbHOTO OXJIaXKAEHHS TPOHCXOMAIT MpH
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Temmepatypax Bojsl Oodeiie 0° C, uto ofyc/oBIHMBaET HEKOTOpOE I10-
BhIlIEHHE KOHEUHOH 3SHTAJbIUH YBJAXXHEHHOTO BO3/yXa, B KOTOPill
BHOCHTCSA TENJIO HCIApHBIIMXCSl BOJASIHEIX M&pOB. JTO IMOBHILIEHHE
SHTANbIIUM HE3H&UHTEJbHO, M NPOLECCH MpPSINOrO HCHApHTEIbHOTO
OXJIAXKAEHHS] CUMTAIOT aAuabaTHYeCKHMH, NPOTEKAIOUMH [0 Dnps-
mofi [ — const (npu usoGpaxkenun Ha [—d-nuarpamme). Koneunbie
napamerpbl BO3fyxa OynyT Haxo[IuTbcsl Ha 3TOH mpsiMoii, a cTeneHp
ux npuOAMKEHHs] K TeMOepaType BO3LyXa MO MOKPOMY TePMOMCTPY
GyJCT ONpefessiThCsl YCJOBHAMH TEIJIO- H MaccoooGMeHa, T. €. BeJu-
YyUHAMH Pa3sBHTHsI NOBEPXHOCTH CONPHKOCHOBEHHs BO3JyXa € BOJO,
3HAYEHUsIMH KO3((HIHEHTOB NepeHoca, HAopoM TeMnepaTtyp M map-
LHHAJbHLIX JABJEHUE.

CrienoBates1blo, B OTJIHYHE OT MOJHTPONHMYECKHX pekuMOB ofpa-
60TKH BO3/lyXa HanpaBJeHHOCTb MPOLECCOB afinalaTHUECKOrO yBJlaX-
HEHHs HE 3aBHCHT OT KOJIMUECTBA OpOIaiciiel BOMAB! (OTCYTCTBYET
nepenan no soze).Ilostomy nenecoobpasno ofecneuHTb TaKoe KOH-
CTPYKTHBHOE BHIMOJIHEHHE anfapatoB /s aAuabaTHUeCKUX DPexHMOB
06paGoTKN BO3AyXa, YTOOB IpPH MaJbLiX KO3(PpHIHEHTaX OpOLIEeHHSsI
JOCTHTaJlach BLICOKasi 3()(EKTHBHOCTL M0 MPIMOMY HCHapHIEIbHOMY
oxJamaenHio. st JOCTHXKEHHsI 39TOr0 HeoGXONHMO HCIHOJb30BATDL
B KauecTBe 3aroJIHEHHS1 CJIosl MatepHalibl, oOjajarolilie XOpOluHMil
KauecTBaMU IO CMayMBAeMOCTH M YJIep:KaHHIO Bjaard. Taxkumu Ma-
TEepHaNaMHu SBJISIIOTCSI: CHIITETHYECKHe BOJIOKHZ, JipeBecHasl CTPY:XKKa,
NMOPHCTHIE MJIACTMACCOBHE MJIACTHHBEL H CETKH, BOJIOKHA KOPBI N2JibMO-
BHIX JIepEBBEB H [P.

ABTOpOM NpOBEIEHO 3KCNEpHMEHTANPHOE HCCJ1e0BaHHE MPOLECCOB
anMabaTHYeCKoro yBJAXKHEHHsI BO3JyXa Ha CIeNHaJBHOM CTelig,
NpHHLIIHAJbHA CXema KoToporo paccmorpena B paCote {16].
B onwitax aBTopa (pacajHoe ceyeHue KacceTwl cocrassio 0,4 % 0,39 =
= 0,156 wm2. llepemeniasi nepefHIOd CETKY KacCeTH, H3MeHsJach
rayGuna cios yepes 25 MM (25, 50, 75 u 100 mm). TlpoBonunack oucHka
FTHIPOCKOIIMYHOCTH NpPHMEHSIBIIMXCSL B ONBITaXx MarepuasoB. Jlin
9TOl LM NpeKpallanach 1ojiaya BOJBI Ha OpOLIEHHE M 4epes cjioil
nponysajicsi Bosayx (¢, = 34°C; d, = 0,01 xr/kr). llocse moctu-
JKEHHMsI NPHMEpPHOTO pAaBEHCTBA MNAapaMeTpoB BO3JyXa Jo H 1nocje
KacceTsl BLICYILEHHBI CJ0H B3BEIIHBAJCS H ONpeJesisyIC BeC CyXOoro
Mmarepuana B Kaccete G,. Hcnonbsysi u3BecTHyio BesMuMHy oObema
Kaccetol V,, BhMMC/ICH OGLEMHBIH BeC 3anoJHEHHs CJI0s

Yo = Gu/V. Ko/,

Kaccera ¢ BHCYIIEHHLIM MaTepHaloOM yCTaHaBJHMBalaCh HA CTeH,
M obecrieyHBasach 10Jja4a BOJEI Ha OpOLIeHHe CJIos H JBHIKEHHe BO3-
JyXa, 4TO OTBEYaeT HYJEBOMY OTCYeTy BpeMeHH o rpaduKy Ha
puc. 23. Uepes untepBan B | MHH (PHKCHPOBAJIHCh NapaMeTpsl BO3-
lyXa no ¥ noc/ie KacceTsl H BHHMCJAsJICA mepenaf Temnepatyp At =
= t; — {,. OnpITH MOKasaj#, YTO ApeBeCHasl CTPYKKa M 00e3KH-
PEHHOE CTEKJIOBOJIOKHO 06J1aal0T HaHJyHIIIMMH [I0Ka3aTessiMH N0 CIIo-
cobnocty GHICTPO yCBaHBaTh BJary: noHagoGuiock Beero 10 MuH
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HEINPepLIBHOIO OpPOLLeHUs], YTOOK KOHEUHasi TeMIepaTypa BO3JyXa Mo
CYXOMY TepMOMETPY mnpHOJM3HJacCh K TeMIepaType IO MOKPOMY
TepMOMETPY. 3HaAuYHTEeJbHO XyKe IOKa3areJH TIHIPOCKONHYHOCTH
y MJACTUH U3 MHIJIACTa, KOTOpHIH O THM NpHYHHAM HE PEKOMEH-
JIOBaH KaK MaTepuaJs 3amoJHeHHs] B PelXHMaX aguabaTuyecKoro yBJax-

at=ty—t, HEeHHsI.
2 l Ilonyuennoie fauHLIe 110-
A e 3BOJIWJIM  CJie1aThb  BRIBOJBI,
10 SE al YTO NpH 3aMoJHEHUH Opo-
‘( Pd LIaeMpIX CJIOEB THIPOCKO-
N NHYHBIMH MaTepHajiaMi BO3-
s e AyX, NPOXOASWLHA  uepe3
7 opolllaeMuifi CJIOH, HMeeT
6 / <ol KOHTAaKT C YacTHIlaMH MaTe-
% puaja, HaxOAfLIHMHCS B

YCAOBHSIX NOCTOIHHOIO Ha-

. culllleHHsi Baaroii. OnuiTamMu
N0 CyuikKe THT'DOCKOIHYITEIX

z matepuaJioB [28] ycranos-
JIEHO, YTO NpPH yBJaKHEHUH

g_ MaTepuaJja [0 COCTOSIHHS,

0 20 «w 60 80 euw  TPEBBIIAIOLLETO MAKCHUMAJb~
Puc. 23. OnwbiThpie JaHupe NO yBjaawueHuio  HYIO THTPOCKONMHYECKYIO
MaTepHaJIOB 33HOJIHEHHS CJ1051: BJIa}KHOCTb, B HEM IIPOHC-

1 — OcHHOBasi CTpyKa 6C= 50" MM; 2 ~— CTEKJIOBOs XOIHT nepemMeleHHe TOJbLKO
soK0 B =42‘3_Mx;§;£bgzﬂiﬂl‘gga$: 0=580%  cpoGopHoil BArH, TeMmnepa-

TypHl K€ Ha MOBEPXHOCTH
W BHYTPH MartepHalla CIHHAKOBLEI H YHCJEHHO DaBHHI TeMIepaTtype
OKDY2KaIOIEro BO3AYyXa N0 MOKpPOMY TEPMOMETpY.

IlosToMy B cOOTBETCTBHH C ypaBHeHHeM TemJioBoro GanaHca (1.32)
NOJIYUMM BHIpaXKeHHE JJ151 TeMIEpaTypel BJAAXHOTO MaTepHaja B Opo-
L12eMOM CJI0€

dGpr
- o

lo=1 =1,

CrenoBatesbHO, TeMnepaTypa NOBEPXHOCTH BJIAXKHOTO Martepuana
B OpoLlaeMOM cCJoe OylieT NOCTOSIHHOH M paBHOH TeMneparype Bos-
JYIIHOIO MOTOKAa MO MOKpoMmy TepMmomerpy. Ilostomy mpu pexumax
ajuabaTHYeCKOrO YBJIaXKHEHHUsI BO3JlyXa BBIYHCJEHHE CpelHHX Hafo-
POB TEMIEPATyp H HapUHaJbHLIX JaBJeHHH NPOH3BOAHJIOCH 10 Bhbl-
pameHuaM

Atcp. = - b _t'ti tos OC;

2,003 ]g 't-z—___—tM"
Pn: — pﬂ:

2,303 lg Py — P

Pumy — P

Kr/m2

Apcp. a =



Kos(puunentol nepeHoca oo M 5, BBIUHCASJHCH N0 OTHOLIEHHIO
K noeepxuocti F, cyxoro Matepuasa B cioe. s nHaxoxuaenus Fy
HCHOJIB30BAJINCH npefjioxkennple aBTopon |16} ynpouenusie GopMyJibl:
I/l MaTepyasioB C IJIaCTUHYATHIMH YACTHILAMYU

F, = 2G,/(v,b) V%

poy

AJis1 MartepHanoB ¢ uﬂﬂﬂﬂﬂp”quK”MH yacThnaMH
Fy= 4GM/('VMd) M?,

rie b — cpeiuss TOJUMHA IIACTHHUATBIX yacTui, M; d — cpeanuil
JHaMeTp LWJMBAPHYCCKHX HacTHi, M.

XapaxkTepunie cpefnue passeps! b H d 4acTHU HAXOAWJHCH IO
pesyJ/ibTaTaM H3vepeHuii He meHee 150 ofpasios maTepHasioB, MNpH-
MeHsIBIIMXCSl B HCHBITAaHHAX (Tabi. 4).

Tabruya 4

Cpennne pasmepsl HaCTHl, MCHBITHEABIUUXCS MATEPHANOB MO pe3ysbTaTam
obmepoz 150 o0pasioe, yaelbhble NOKA3aTE M PA3BUTHS NOBEPXHOCTH
W FUPPOCKOMUYHOCTH Ha eIHHHLY MacChl

MaTtepHanbl
OK o [ K 5

Iloxkazatenn ﬁgg gmgg gg Efig =§; ﬁg :ag'

¥ O zS oK = % [ = L b e =]

sz > =¥E @ > U O -] X350 P

ggel rREER | BE B d 5B | LS

=85| HE8E > 5 ¥m =8 OR2| K8
Cpennine pasMepbl uac-

THI, MM:

JVHHA + 4 4 o & o« .| 2B 224 100 400 400 | 400 | 400

MHPHHA . . + . . .| 20 15,5 4 — —_— — -
TOJIMIMHA WIN  JAua-

MeTp ... .. .| 0,8 0,3 0,5 2,5 2,82 | 0,52 1,56
Tlosepxnocte 1 xr cy-

xoro Mmarepmana, M* ., . .| 7 18,8 15 6,26 2,45 | 5,58 | 6,14

O6reMuass macca  yc-
JIOBHO MJIOTHOTO CYXOro
matepuaina, xr/m® . . .| 380 311,5 307 260 580 | 1380 | 433

Beanunna Biaroemxoc-
T | Xr cyxoro Marepualia
B COCTOSIHHH MaKCHMAJIb-
Horo naCyxanusi, Kr BJa-
ke ... .. L. 23 24 1,9 1,46 1,12 1 0,62 | 2,35

Pexomennyemasi o6wem-
Hasi Macca 3aIOJIHeHHsi
CJIOfl CYXHM MarepHalioM,
ke/M® .., . ... . .|60—40| 30—20 [40—30] 100—80 | 122,5| 86,4 | 47,5

Pexomennyemast  ray-
Ouna, mq4 ., . . . . . .|50—75| 75—100|50—75| 30—50* | 35* | 10* | 15*

* Cny6una cnos ompesensiercs IO yCnODHOMY TOKA3AaTeMI0 TPOM3BERCHHA TOJULHHE!
HOoJoTHA Ha v¥C/o UOJOTEH, Ge3 yueTa BOAJYLIHBIX 3a30pOD MCIKAY TONOTHAMH,
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B onwitax no apnaGatHuecKOMy yRJaXHEHHIO B OpOLIAEMOM CJIO€

W3 THUIPOCKONHYHBLIX MATEPHaJOB YCTAaHOBJIEHO, YTO BLICOKAs CMa-
YHBAEMOCTb MaTepHasa 3anoJiHeHUsl ofecrneYHBaeT BO3MOMKHOCTb OCY-
LIeCTBJEHHSt THX PexHMOB 0OpabOTKHM BO3LyXa NpH MaJbIX HHTEH-
CHBHOCTAX opoiueHusi. Ha puc. 24 npencrasiiennl skcnepUMeHTaJbHEIE
8HauyeHHsl & M §,, KOTOphi€ NPAaKTHYECKH OCTABAJIHCH NOCTOSTHHBIMH
npu ysennuenun kosdpduunentop opouwesns or 0,015 mo 0,35. D10
MOXeT ObiTb OODBSICHEHO TEM,

“ , — Y70 Jiaxke TIPH MaJLIX PacXofax
. I opoHiaiolleif BOJbl JOCTHTaeTCs

00 i JIOCTATOYHO [MOJIHOE CMauMBa-
60 : HHEe [HIPOCKOfIHYECKOro Mare-
60 . pHana B cJloe, KOTOPHIH onpe-
50 = JiesisieT pa3BUTHE KOHTaKTHOMH
“w , nosepxHoctH. [1pu yeesHsenuu
0 pPACXOOB opoluamomel  EOABI
v * 06pasyoTcsi OTAe/bHbBIE CTRYH-

& KH, KOTOpHI€ CTEKAIOT N0 CETKE

% 007 0.1 02 03 8
L & KACCETHI CJIOfi H He OKAa3BIBAIOT

Prc. 24. Onutiikie 3uavenusi kKosdppunuen- CYUICCTBEHHOrO BJHfHHS Ha
TOB Tenso- U MaccoofMelia B OpOINACMHIX  JIOIIOJIHMTEJIbHOE Pa3sBHTHE KOH-
COSIX BpY H3MEHEHHH KO3(POHIMEHTOB OPO-  TaRTHOM nopepxuoctH. Mexozns
weHust (ycJoBuble ofosnadendsi M. Ha P
puc. 25) H3 3TOr0 NpH JajbHefluell ob-
paGOTKe ONBITHBIX J@HHLIX He
YUYHTHIBAJIOCh BHfAHME Kos3gpHUHEeHNTa OPOIEHHS, a NpPeAnoJaraicen,
970 006ecneyHBaeTCss JOCTATOYHO pPaBHOMEpHOEe OpOILeHHe CJIoN.
Heo6xopumo oTMeTHTh, 4TO OfecneueHHe paBHOMEPHOCTH OpOiLie-
HHMSI MaTepuaa B cJioe iBJsieTcsl BECbMa BaXKHEIM (PaKTOPOM, KOTOPHIH
JIOJI¥EH yYUTHIBAThCA NPH KOHCTPYKTHBHOM paspaCOTKe afifapatob.
Beprukannplioe pacnosoxeHne Kaccer ofnanaer GecCnopHLIM Npenmy-
HIeCTBOM MO CPABHEHHIO C TOPH3OHTAJbHON YCTAHOBKOH, TaK Kak
nospoJsisteT 06ecneydTh 3HAUMTENBHYIO MJICTHOCTh OPOLUEHHSI Ba eau-
HHIly TOBEPXHOCTH BEPXHETO CeueHHs CJI0s1 NPH MaJIbIX paCcXoaX BOMULL
Hainn onbiTel nokasanu, 4TO mMpakTHYeCKH [Jist NOAJEPKaNHst THIpo-
CKOMUYECKOFO MatepHa/a 3anoJIHeHHst ¢JIOf B COCTORHUH HACHIUEHHAs
BAarofl ANs BepPTUKANLHBIX KacceT AOCTATOUHbI KO3(QpuLHeHTh Opo-
wenust Benuuvnoil 0,1. Anmapatel ans auabaTHuYECKOTO YBJAaX<Hes
HUS YacTO BHIOMHSIOT ¥ poJb PHABTPA 1O OYHCTKE BO3RYXA OT MBI,
Xopomast CMBIBAEMOCTb MBUIH TNOCJIE €e yAepPXaHus HA BAAKHBIX 4a-
CTHUKAX MaTepHala OpollaeMoro C¢Josl AOCTHTaeTca MpH KOx(xpu-
unenTe opomenus BennunsHoil 0,2—0,25, KOTOpyI0 M peKoMeRayeTcs
HCNONB30BaTh B MpaKTHKE.
ITpr 0GoGuieHHH ONLITHBIX AAHHLIX MO KO3Q(hHLHeHTaM NepeHOCa
B npoueccax HCNapHTe/bHOTO OXNaXKJCHHA BO3AyXa B OpPOLUAEMEIX
C/IOSiX WCMOJIBb30BANNCh TEIVIOBOM M MaccooOMennbifi Kputepun Hyc-
ceJbTa:
JANst  OUEHKH MpOueCCOB KOHBEKTHBHOrO Temjoo6MeHa Nu =
= ad/A;
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#

IS OIEHKH MNpOLleCCOB KOHBEKTHEHOTO Maccoofmena Nu,, =
= B,d,/D,.

I'inpoavHaMHUecKHe yC/IOBHS B OpOLIAEMLIX CJIOSIX OUEHHBaANHCh
yepe3 YCJOBHBIH Kputepuit PefiHONbACA NO BhipaxeHHIO

{(Up)cb. c/lc] ds
e, = — "=,
Re, ng
B KkauecTBe onpenensioLiero asMepa B KpUTEpHSX nOACOHs
p p p pHuTCp

HCNONbL30BAJICA SKBHUBAJIGHTHHIN JMaMeTp KaHaJoB B CJO€ NO BHIpa-
xeuuo (2.14), a ¢u3MuecKHe napaMerpbl BHUHCISJNCH JVIA CpPeAnel

TEMIepaTypbl MexJly HauaJbHBIMH TeMnepaTypaMu BO3llyXa no cy-

XOMYy H MOKDOMY TepMOMETpaM.

Ha puc. 25 npejcrapjieHsl 0COGIIEHHBIE Pe3yJbTaThl MCNBITAHUH
L) OpOLIAEMBIX CJIOEB M3 BOCHMM THIIOB THIPOCKONHMYHBIX MaTepua-
JIOB 3anoJiHeHHs. DBJiarojapsi HCNOJb30BAHHIO KPHTEPHEB NOZOOHs
JOCTHTHYTO XOpOLlle€ YCpPELHEHHE ONBITHLIX JAHHBIX NPH PasJHYHOMN
CTPYKTYpE CJIOEB, HM3MEHSIIOIMXCH (opMax M pasMepax 4acTHLl Ma-
TEPUAJIOB 3aNOJIHEHUS, PA3JIHUYHBIX THAPOAHMHAMHMYECKHX YCJOBHSX
NpOTEKaHusl NPOLECCOB TEMJAO- M MaccooOMEHa.

Ilo pesysbraTaM 06paGOTKH ONBITHBIX JAHHLIX NOJYYEHBI CJENyIO-
[ive Bhipaxkendsi 0600LleHHOA (YyHKIHOHANLHOH 3aBHCHMOCTH:

nna Temsoporo xpurepus Hyccenbra Nu = 0,156Re?S,

I1si MaccooGuenHoro Kputepuss Hyccenvra Nu, = 0,155Ref8,

BecbMma xapakTepHO, WTO B 3THX BHIDRXCHHAX NOKa3aTeld CTe-
NeHH y KpuTepuen Re, OAMHAKOBBI, & BEJHYMHBLI CBOOOLHEIX YJIEHOB
NPAKTUYECKH pAaBHLL. OITO CBHAETENLCTBYET O BBHINOJHEHHM BCEX
ycnoouil teopembl Kipnnuesa— I'yXxMaHa 0 nojio6us Mexzy mnpoLec-
CaMM [epeHoca Temjla ¥ MacCh B PeXXHMax NPSMOre HCnapHTeLHOro
OXJIaXIeHHs BO3JlyXa B OpOLIAEMBIX C/IOSX M3 THTPOCKONMYHLIX Ma-
TepualoB. KpoMe TOTo, UHC/EHHBIE BeJHUYHHBI NOKasareliell CTeneHu
0,8 paBHbl 3HaueHHAM, OOJYYEHHBIM TEOPETHUYECKHM H 3KCNEPHMEH-
TaJlbHO JNfl YCJOBHEH TypGyJIEeHTHOTO peXXHUMa Temnjoo0MeHa B Kawua-
nax {1, 8, 12, 24, 30, 321 u ucnaputenbHOro oxJaxaeHus Bofsl [3].

A3pofiMHAMHYECKOE CONPOTHBJEHHE B CYXHX CJIOSIX 3aNOJHEHHS
OliCHUBa/OCh uepe3 Oe3pa3MepHbii KO3(QQHUUEHT CONPOTHBJCHHS,
KOTOpBIl BBIYKHCJSVICH 1O BBIPAXKEHHIO

AP 2gdsp
¢ = & W’ )

rie AP — aspoJMHaMHUECKOE CONpOTHBJEHHE cnof, Kr/mM% §, —
ray6una cJios, M.

Ha rpajuxe puc. 26 npeacTaBneHbl 3HAUCHHUS KO3(PQHUIHEHTOB
CONpPOTHBJIEHHS NPH a3pOJHHAMKMYECKHX HCNBLITAHHAX CJIOEB 6Ge3 opo-
Wenns matepuana Bojoll. B Hamux wucnbTaHusx FAyGHHa CJos,
a8 COOTBETCTBEHHO M SKBHBAJIEHTHBIi JAuaMeTp onpenessuck 6e3s
yuera BO3AYIIHOIO 3a30pa MEwJy paMKamy, Ha KOTOpHIX yKpenJas-
AUCH CTEKJIOBOJIOKHHUCTLIE XKTYTHE H CETKH, HUTH LIylarata ¥ XJIOpHHa.
OnbiTHpie 3HaueHUs KO3QQHUIMEHTOB CONPOTUBJCHUS JJIA MaTepHasioB
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Puc, 25. KpurtepHaJibHble 3aBUCHMOCTH JI/Isl NPOLIECCOB NepeHoca Tenna (@) H
Macch (6) B OpOINaeMBIX CJIOSIX H3 IHTPOCKONHYHBLIX MaTepualoB
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3aNOJHEHHs] C HaJHYyueM BOpCa Ha HHOTAX OOLEAUHSIOTCS OJHOH JH-
HHeH (CTeKJIOBOJNOKHO, XJOpHH). Jisi clloeB M3 JpeBecHOH CTPYXKH
¥ HuTedl minarata (3TH MaTepHalbl HE HMeJM EOpPCa Ha MOBEPXHOCTH
yacTHL) TNOJyueHbl OoJsiee HU3KHE KO3QGUUMEHTH CONPOTHRJEHHS
NpH paBHLIX 3HayeHnaX Re,.

Kpome pesyabTaToBR Ha- %}2
IIMX ONHTOB Ha rpaduke ‘\3
puc. 26 nas  cpaBHeHMs /00 ~
npejctaeneHa oGobmaromast 80 ~ ]
JIUHHA [ AJF ONHITOB C ia- &0 Z —
pooGpasroil H KyCKOBOil Ha- ‘ZZ T
cangkoft [45], a Takxke am- .
HUH 2 ¥ 3 COOTEBETCTEBEHHO
151 cJoeB M3 autpaumrta Z0[ =7
dpaxunit 8—18 U nwenuub 15— N Sauny
no pacore [46]. " Kl [
Opoiuenne pojoil marte- g
puana B CJloe NPHBOAMT K }\%3:@? cEl
NOBHIILIEHHIO €Tr0 aspoOAUHAE- § . R
MHUYECKOTO CONPOTHEJEHHS, “; l N

OnuiTHEIE fAaHHEE NPeACTaB-
JleHB Ha ﬂfmc 97 g (l;)OpMe J040 60 80700 200 300400 600800 FRex
3aBHCHMOCTH OTHOILLCHHUI KO-  PHC. 26. 3aBucuMocTh KosdihuiHeHTa CONPOTHE-

Y _ JIevusl B CJIOSAX W3 PasJIMUHbIX MaTepHasoB PH
s¢¢uunenTon conpotueie OTCYTCTBHH OpOLI€HHsI BOAOH (ycnoBHble OGO-
HUA TIpPH HaJHUYHM W OpH 3HAUEHHS CM. pHC. 25)

OTCYTCTBHUH OpOLLeHUs MaTe-

puana cnosi BOAOH, a HMHTEHCHBHOCTL OPOILEHHs XapakTepU3YyeTCsl
Ko3(ppunuenTom opoiuenus B. Jlns onbiToB ¢ opolLieHreM MaTtepHala
B c10e KO3(ppUIHMeHTh CONPOTHBJEHHSI MNOACYHTLIBANUCH TaKXKe MO

Zor/2e Beipaxsenuio (2.15) Ges yuera nepe-
3 //" KPBITHS] 1IOP B CJI0€ OT HaNKUYHs Bjard.
20 - BriuucieHve aspoiHHaMHYeCKOro
/ CONMPOTHBJEHHUS] OpPOIIAEMOro CJOS
Y - M3 pasjHuHEIX MarepuajioB Npou3-
7 BOAMTCH no ¢opmyJe
b 0z 63 as a5 8 Lon (v c -
: e & AP=¢ =~ = 8. Kr/ms,

Puc. 27. OnuiTHbIe JaHHBE O CTENEHH Lc  Zgdsp
YBeJIMUCHHST a3POJMHAMHYCCKOrO CO-
npoTHBaetus npu opowennn mate- TAC BeIHUHHA KoauumenTa conpo-

pHana CJosl 3anOJTHEHHS THUBJIEHHA JJis CyXOro CJiosi Haxo-

Jutcs no rpadHKy Ha puc. 26 B 3a-

BHCHUMOCTH OT Re,, a crenenb yBeJHYeHNd CONPOTUBJEHUA OT HaJH4YH:A

opoulenusi ¢ Kos3(pdHIUEHTOM opoileHHss B npHHHMaercs no rpadu-
Ky Ha puc. 27.

IlNsi OUeHKY HMHTEHCHBHOCTH MPOIECCOB afHabaTHYeCKOTO YBJar-
HEHHUS] (NPSIMOTO HCNAapHUTENbHOTO OXJAaMJEHUA) BO3JyXa MCIOJb-
syercss kosduument sddextuBHoct E, 100 Bhipaxenuo (2.13).
Onuitebie nanbble o 3aBucumocTd Ko3¢dHUHEHTOB £, OT MaCCOEOM
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CKOPOCTH BO3LYXa B YCJOBHOM JXWBOM CEeYEHHH CJIOfl NPEICTaEJeHb!
rpaduxom Ha puc. 28. M3 rpaduka BijHO, YT0O NpH NOCTOSHHOH CTPYK-
Type OpOLIaeMOro C€JOos € yBEJHMYEHHEeM pPacXofa BO3fyXa Kojpdu-
uHeRTH E, TNOHMKAIOTCH.

[ 7)

L[]‘: la

49 -

48— REE=u

a7

06 (V)')O.c X2
g3 G4 05 a6 07888910 15 20 25 I} e

Puc. 28. OnuiTHLIE faEHBIE O 3aBHCHMOCTH KO3(ipulneHTa 5pQeKTHBHOCTH AJs HEKO~
TOPBIX OpOLIAEMLIX CJIOEB:

Ve Kr/m? BC, M

@ OCHHOBAS CTPYHKA & o o & o o o o s o s v o« « » 20 0,075

X COCHOBHASL CTPYIKKA & 4 o & o o o & o s o o o & 60 0,075

A YNaKOBOYHAS CIPYHKA . + v o & « .+ 5 30 0,075
(© NOJIOTHO H3 CTEKJIOBOJOKHHCTEIX }KI‘YTOB c paCCTOH-

HHeM MexJy wryTamu 1I0X10mm . . . . ... ... 87 0,03

Anasornuno xosgduiueHTaM nepeHoca EbSIESiCHa HE3aBHCHMOCTD
nokasarenefl £, ot KosbduinreHTa opowiends (puc. 29) npu obecre-
YeHHH TMOJHOTO CMauWBAHUS Marepuana B CJoe.

005

Eyviine
i3
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Puc. 29. 3asucmMocts xosdunuenta >pQeKTHBHOCTH OT HHTEHCHBHOCTH

OpOLLeHH S

H3meHneHne CTpyKTyphl CJIOSl 3aNOJHEHHs] OKasbIBAeT CYIleCTBEH-
HOe BJIUSHHME Ha BequuuHbl nokasatens E,. Ha puc. 30 npexcras-
JieHbl ONBITHBIE JAHHbIE MO YyBeauuenwio £, € POCTOM IJIOTHOCTH 3a-
nonuenus. [losgyuennsle no marepuanaM McclefoBaHUN aBTOpa ONbIT-
Hble 3aBHCHMOCTH JJist Kosbduuuentos sddextusHocty E, npenctar-
JieHHl B Tabn. 5. M3 tabauibl BUAHO, YTO AJSl KaXKIOro M3 HCCJENo-
BaBIIMXCSl MAaTePUAJIOB CJIOEB NOJyYeH YaCTHBIH BHUJ 3aBUCHMOCTH
Ko3(uunenTos E, Kak OT MaccOBOH CKOPOCTH, TaK H OT OGBEMHON
Maccel MarepHalla B cnoe. B orsuune o1 3TOrO s Ko3GdULIUEHTOB
Tems1o- H MaccooOMeHa NpH HCNOJIL30BalHH METOJOB TE€OPHH HOAOGHS
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yIiaeTcst noJy4UTh ofLiie 3aBHCHMOCTH (cM. puc. 25). Ilostomy npu-
meHenye kKo3(Q@QUIIIEHTOB TepeHoca NO3BOJISET TNOJHO BCKpETb (li-

3U4ecKHe 06HJ.HOCTH Hsyqael\ibzx SARJIeH M.
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Puc. 30. OnutHuie JaHEBE DO H3MCHEHMIO KO3hGUUHENTOB 3DIexTHBHOCTH
DpH  pasnuyHoll IJIOTHOCTH  3aflOJIHEHMSI OpOINacMBIX  cjoes  (YCJOBiLIe

o0003HaUeHMs1 CM. Ha DHC. 28)

Ha puc. 31 npencraenena npuununuaibhasi KOHCTPYKTHEHAZ
cxema mectHOro arperata tHna KH-1 («Aspoxaumary) aasi peximMoB

Tabauyn 5

Koagdmunentnr agdextupnocty £4 KAl HexOTOPEIX OPONAEMEIX
C0€B 3anOJiHeHHSA

Pekowmen-
Cnoco6 nyemas; | Pexomen-
MaTtepuan YRIafKH naotHocTs | AyeMast Kospgnunentot
3anonHeHns MarepHana sancane- rayGutda 3GhhEeKTHEHCCTH |
B cnoe HHSA, cnost,
Kr /Ma MM
Tonkass ocuno- | CsoGoanas 30—20 | 75—100 Ep=0,468 X
Basi CTPYIKKA TOJ- yKJaaKa ] —0,06
uwHoi 0,2—0,3 MM X [(ZLI;@L] 2'2“
C
¥Ynagosounast To xe 40—30 75—100 Ep=0,43 %
CTPYKKA  TOJILIH- i —0,:6
roii 0,3—0,5 M X [&r)‘bi] o
C
CocHoBast unu » 70—-50 | 50—75 Ep=0,13 %
OCHHOBasl CTPYXKKa —0,06
nocse 3JeKTpody- r ( F;z(b £ ] 2'445
TaHKa  TOJULMHOM Te
0,6—0,8 MM
[Tonotna uz crex- | Coszannwe | 100—80 | 30—50 Es= 0,158 X
JIOBOJOKHHCTHIX NoJOTHA ©0) -0,16
XKIYTOB JIHaMETPOM X [(—i}f—)-i] vﬁ"w
2,5 MM ¢ paccros- 5
HHCM MEXJAY Kry-
TaMH 6% 6 HJTH
10 10 MM

NpsSIMOTO HCHAPUTENBLHOIO OXJAXIEHUS BO3JlyXa, B KOTOPOM HCNOAb-
3YIOTCA BEpPTHKaJbHble OpOLiaeMble CJIOH M3 THIPOCKONHYHOIO Mare-
puana. Arperat npoct nO KOHCTPYKUHH M COCTOHT H3 CJICAYIOULHX
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OCHOBHEIX YacTel: MeTajsMyeckoré Koxyxa M mnopjiona I, Tpex Bep-
THKAJLHBIX KacceT 2 ¢ 3anosiHeHHeM IHrpOCKONMYHEIM MAaTepHasoM
(ZpeBecHas CTpy»KKa), JHCKOBOIO BEHTHJIATOpA 5, MAaJOLIyMHOrQ
ozfHodasHOrO 3neKTpojBurarenss 4 ¢ IBYCTOPOHHHM BAaJjoM, INJacT-
MaccoBOTO TMOrpy:KHOTo GeccallbHUKOBOTO Hacoca 7, nepenueli Je-
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Puc. 31. Ilpususnnanbias cxema MeCTHOTO arperara npsiMoro
KCNAPUTCALLIOro OXJaxkenns Bo3nyxa tuna KH-1 («Aspoxiu-
Mar»)

KOpaTHBHOH nasesnu 3, ycrpoficTea 6 /st peryJHpoBaHusl OpOLIeHUs
BOJio .

OrnuynTebHOH 0COGEHNOCTBIO KOHCTPYKUHH arperata siBJAsieTcs
nprMeHeHye GE€30NaTOYHOIO AHCKOBOTO BEHTHASITOpa §, B KOTOPBIII
BCTpOeH MaJiolnyMHBIH siaexrtponeuratenns 4. Ha onHom xomue Bana
SJICKTPOABMIaTeNISl KPENUTCH JHCKOBOE KOJeCO BEHTUAATOpa, a Ha
Apyrom — pabouee Kosieco Hacoca 7. JlJisi OTKJIOUGHHS NOAauu Opo-
Lamnmel BoALl K KacceTam 2 npelyCMOTPEH CHELHANbHLIY 3axHM 6,
yNpagaeHHe KOTOPbIM BEIBEJEHO Ha MNEPERHICI0 IaHesb.

B pa6ouem nosnoxenmu (Kak 3TO NMOKa3aHO Ha PHCYHKE) arperar
yCTaHagJHBaeTC B OKHE HJIM B NpoeMe CTeHbI TakKMM 00pasoM, YTo
KacceTsl C OpOMIAEMEIM CJO€M MNOJHOCTLIO BHICTYNalT Hapyxy. Ilpu
BKJIIOUCHHOM 3JICKTPOJBHIraTeJle BEHTHJSTOP ObecneunBaer BCACHI-
BajHe HapyIKHOro BO3lyXa, KOTOpPHH INPOXOJHUT Yepe3 BJAXKHHI Ma-
TepHan sanofjHennst Kaccer. M3 noisona Hacoc 3abvpaer Bojy u mno-
IlaeT e Ha OpOILCHHE MaTepHasa 3anoNHeHus B KacceTsl 2. Hapyxnuiit
BO3ZlyX C BLICOKOH TemMmepaTypodl ¥ Manodl BJIQXKHOCTLIO BCTyNaet
B HENOCPEJCTBEHHBLIH KOHTAKT C BJaxHOH NOBEPXHOCTBIO MaTepuasa
B CJI0€ M pacxoAyeT TenJo Ha ucnapenne sojibl, OJHOBpPeMEHHO C OXJa-
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KICHHEM M yBJa:kHEHNEM B OpPOLIA@MOM CJloe JOCTHTaeTCsl XOpoi:as
OYHCTKA HAPYXKHOTO EO3iyXa OT meiwid. OXAa)KIeHubii 1 OUHIIEHHBII
BO3JlyX MOCJ€ HarHeTaTeJbHOrO OTBEPCTHsl BEHTH/SITOPA uepes je-
KOpaTHBHYIO NaHesb 6 NojaeTcst B 0OCJY:XHBaemoe NOMeIleHye.
[IpumeHeHne TakWX arperaTob B yCJOBHSIX KapKOIO U CyXOro
KJIMMaTa NO3BOJIsieT 3HAYHTEJbLHO YJAYYIUHTH COCTOsiHHE BHYTpeHHefl
posnyunoft cpemn. Arperat KH-1 oTeeuaer caenylomimi noxasare-
JISIM: NPOM3BOAMTENBHOCTD 10 BO3ayXy 1000 vy, koaddunment E, —
= 0,8, norpeSasemas mowmHocts 0,2 xBt, Macca Gea soxul 40 kr.
Ins sHepreTuyecKoll OLEHKH annapaToB TO 3aTpaTaM MOLUIGCTIH
Ha OXJaxKJeHHe BO3LyXa MOMHO HCMOJbL30BaTk NOK232TeNb Yjenb-
HOro pacxopa mouiHocTH Ha 1000 Kkan/u mo BupameHuio
N = Vot No-t- Ny

= Q1600 kBr/THIC. KKaJa, (2.16)

rie N, — saTpauuBaemMasi MOHLHOCTb Ha [epeMeIlierHe EBO3JyXa,
kBT-4y; N, — 3aTpaunMBaemasi MOILHOCTH Ha NEpEMelieHHe BOLi,
kBt-u; N, — 3arpauHBaemasi MOLIHOCTb Ha INPOU3BOJICTBO XO0J0Ma,
KBT-4; Q/1000 — ouennBaemoe oxJiaxIeHHe BO3ZYyXa, THIC - KKaja/u.

B arperartax npsiMOro HCNApHTEJbHOTO OXJaKACHHS 3aTpaThi
MOIIHOCTH N, Ha NPOM3BOLCTBO XOJIOAA B XOJOAHJBHOH MallifiHe MM
Ha HCOoJb30BaHHE apTe3MaHCKOH CKBa)HHBL OTCYTCTBYIOT. [losTOmy
TaK{e arperatel HMeIOT HauGoJjee OnaronpHsiTHeE NOKasaTeNH 10
YICJLHEIM 3aTpaTaM MOLI{HOCTH.

PaccvoTpyM nprMep onpelefeHHsi TEXHMUECKHX TNOKaszarejeil
arperata KH-1 npu npumeHeHMH B yCJOBHSIX 2KapKOro H CYyXOro
KqnMaTa.

INpunep 3.

3 an amn o HapykHbli Bo3AYX ¢ ¢ = 34°Cu fy, = 17° C. Tpebyerca onpe-
JEJIHTh KOJIHYECTBO OTHHMAECMOI'O SIBHOT'O TENJIAa OT HAPYKHOIO BO3JyXa H yﬂeJleblﬂ
pacxos MouwHocTH B arperate KF-1.

Pewenue. 1. FanpeoSpazopantoro seipakenus (2.13) onpenessieM kKoneunyio
TEMnepaTypy BO3JlyXa NOocie NPSMOro HCNaPHTeNBHOrO OXJIAXKeHHs B arperate KU-1:

ty=t;—E, (t; — t, ) = 34 — 0,8 (34 —17) = 20,5° C.

2. KosuyecTBO OTHSITOTO OT HapymKHOIO BO3AyXa SIBHOIC Tensia NpPpH NpsMOM
HCNAPHTC/ILHOM OXJIaXKACHHH BO3yXa COCTaBHT

Q, = 1000-1,18.0,24 (34 — 20,5) = 3820 kxan/u,

3. Ilo Brepaxenuio (2.16) onpenensieM yienbHB pacXojl MOLIHOCTH 1O OTHATHIO
siBHorO Temjia B arperate KF-1. O6wnit pacxon sHeprun [is nepeMelieHus BO3fyXa
M Ha opoliesre BOJOH CJiost, UT0 ofecneyuBaeT HCNAPHTEIBHOE OXaAeHHe BO3LYXa,
cocrapasier 0,2 kBr.

0,2-1000
Nyp = _'d@- = 0,052 xBr/1HC. KKal.

Hns anuabaruueckoro yBnakuenHs Bo3fyxa B HeHTpalbubix Y KB,
cofHpaemMbix Ha 0ase TUNOEBIX CeKuuil, HauGojee palUONAJBHO
Henosne3oBaTh He Kamepnl opoiueHns tvna KT, s3anpoekTHpOBaHHBIE
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JUISl OCYILECTBJICHHSI INOJIMTPONHUECKHX IIPOLECCOB, a ClelHalbHbe
CeKUHH G OpOLIAEMBIM CJIOEM.

B kauecTBe mpumepa Ha pHC. 32 NpPeJCTaBJE€Ha KOHCTPYKTHBHAS
CXeMa CEeKIHH afHa6aTHYeCKOTO YBJIAXXHEHHs] HA HOMHHAJbHYIO NPOH3~
BOAHTENHHOCT 10 BO3Ayxy 10 Twic. M3/u. KacceTel 8 ¢ rurpockonyy-
HbIM MaTepHaOM paclojlaraloTcsi No BHICOTE CEKUHUH CTyNeHYato,
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Puc. 32. CxemMa cekumH ajHabaTHYECKOrO YBJAMKHEHHS HA HOMH-
HaNbHYIO DpouspoanTeabiocTh 10 Tuic. M%/y

YTO NO3BOJISiET Pa3BHTh OOMYIO NOBEPXHOCTH €JI0S U YMEHBIIHTH CKO-
poctH B (acannom ceyennH. OpolieHue €051 OPOM3EOJHMTCS OT pa-
GOTEl norpyxHoro Hacoca I, BcTpoeHHoro B cekunmio. Hacoe rubkum
naTpyOKOM COSMHEH ¢ NOAAIOLLNM KOJJIEKTOpOM 2, a OTBOJA, BOZKI B NOJ-
JIOH TocJie OpOLIeHHST CJI0si OCYLUECTBJIsIeTCsi N0 KoJuekTopy 6. Kosd-
(duuuenT OpoLIEHHs B CEKUMsiX nocTosiHeH u pased 0,3, uto obecne-
yuBaeT nojyyenue kospdunventa E, = 0,8

Hast peryaupoBanus CTENeHH YBJAXHEHHS BO3JlyXa B KOHCTPYK-
LMK CeKIMH y KaxmHoH KacceTsl 8 npesyCMOTPEHH BO3JyLUHEE KJa-
naxel 4, nepeMeIleHue KoTophix ofecneyHBaeT OJHOBPEMEHHOE OTKpLI-
THE CBOOOAHOTO OT OPOILIaeMOrQ CJIosl IpOXOfa AJsSl BO3NyXa H OJHO-
BpeMEHHOE mepeKpuiTHe (acasnoro cedeninss kaccer. llepemerienue

78



RO3JYIULHX KJAnaros OCYLECTBASICTCSl OT pafoThl SIEKTPHUCCKOrD
HCHOJHUTEABIIONO MeXauuaxa 5, Kotopuil momet OuTh CBA3ail ¢ Ant-
YHKOM KOHTPOJSI BJIakKHOCTH BO3iyxa. OOCIy:KHBaHIE CEKLHI OCy-
LIECTBARCTCSl 4€pe3 OTKPniBaeMeie JBepkH 8. TlpHcoeamHHTe bl
¢daanier 9 uMeloT pasmeps!, KaK U y coceannx cekuud B Y KB. Ha s
Xojie BO3JlyXxa HpellyCMOTpelbl npocTeiluine <ecrnapatopbl 7, NLELOT
Bpalllalo#€ YHOC BO3AYXOM KaledbHOH Baari.

Hanrune BeTpoenHux B ammapaT HAcoca, NOAAIOUUX B OOPATILIX
Tpy6onpoBOROB, a Takxe OCBOAHHIX Kalasiob M Kjaananoe (6Gaiinaca)
N0  BO3AYXYy, OOECNEUHBACT 3HAUHTE/AbHbE HPEHMYILECTBA CCKLLL il
ananabaTH4eCKOro yBJIa:KHEHMs! IO CPAaBHEHIIO C KaMepaMHu OpOLUeHIIs,
K KOTODHIM BCEe {IEPEYHCJCHILIE 9JIEMEHTL AOJ:XHE JONOJHETEILH0
npucoeAuHATLCSl. Jlas oCylnecTBaenMst OOBOAHOTO BO3AYLIHOIO Ki-
Haja (Gailnaca) Kamepa opollelisl JIO/DKH2 HMETb 114 BXOJE i BHIXOI2
OPUCOC/IHHEHHEE BO3AYLIHEIE KaMepel, YTe 00yCAOBHT OOYIO Ajiiiiy
cofpanHLiX anemeHTor 640 - 2425 - 640 = 3705 mM. Sva pinua
B 4 pasa Gojblle IJMHH CEKIHHM a4ilabaTHYeCKOTO YBJAKHEHIA.

OCOBEHHOCTH TPOMECCOB TEii0- U MACCOOBMENA
B OPOWIAEMEIX CNOSIX JUJIA NOJUTPOHKUUECKHUX PEMIIIUS

[lepponauanpHo HanGoOMIbUIEE PacpOCTpaHenuHe Ads NOAHTPGL:l-
YEeCKNHX PEXHMOD OXJIaXIEHHS H OCYLUEHNs BO3AYyXa HAXOAWAH OpO-
HiaeMHie CJOH € 32M0JHEHHEM H3 KepamilyecKHx kojel Paunira,
Bo BHMXH noa pykoBoacteom A. A. Foroauna npoBejieHo Hccie-
JIOBaHHe PEXXHMOB OXJaKACHIS BO3JyXa B TAKHX OPOHIAEMBLIX CJIO%X
¥ noayuyenkl pexoMenjiainn xas pacyeros (5], Menbiranus nokasai,
YTO OpoillaeMble CJOH #3 Kojel Paura o064afal0oT CpaBHHTEILHO
BHICOKHM a3DOJHHAMHUECCKHM CONpPOTHBJEHHCM B B ¢acamionM ceue-
IHN CJ0si HEOOXOAMMO Ofecreuenyne MaJjeX CKoOpocTeil BO3Ayxa
(0,5—1,0 m/c), uTo npenonpezeiser 3uayuTesbIbie rabapiuiul auia-
paron. [losToMy B mociiefnne rojsl HpoBefctsi paGoThl I H3LICKA-
HUIO H MCC/eNI0BAlO OPOIUAGMLIX CJIOGB M3 APYTHX MaTepllanop 3a-
nosHenus, obecnedipaomiux fonee GJaronpHsTLLIE NOKA3aTeaH KaK
N0 aspojlHAMHYSCKOMY COMPOTHBACHUIO, TaK H NG TadapuTan ania-
pato. E. B. Creanoeent, {42] wmayuanucn pexubl oxnamienns
EO3lyXa B OpOILliaeMOM CJi0e, COCTapJjlelioM H3 KanpOHOBHIX CeTCK.
CetkM umenn pasmep sueeK 2X2 MM 1 0OPa30BHBAJHUCH [JIOCKHMH
HUTAMI C ponepeyHnmt ceyecrnem (1,1--1,3) X 0,1 mm. Opowmazaesintil
C/IOH COCTaBJISIICS M3 YJOMKEHHBIX rOpH3oHTanbHO 30—32 cerok W o1-
Beyas cJefymlouMM nokasareasm: S, = 1900 w~*/m% 11, = 0,85;
dy, =1,75-103 .

HanGonee onTuMasbHbie YCJAOEHS LISl OCYLIECTBJAENHS PernMMOB
OXJIaXKJIeHHsl M OCYLUeHIisi BO3;{yXa CO3Jal0TCsl IPH NMOJHOM NOKpPHITHH
MaTepHana cjof opoluaioulell BOJOH H OOeCHeUeHHH PEXMMOB yCTOMH-
YHBOTO JBMIKEHHS! MKMIKOCTH W EO3JyXa. Bulmosnenue 3THx Tpebo-
Banuil BO3MOXKHO TOJBKO 0OpH COOMOAEHHI ONpPEfEeJeHHLIX COOT-
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HOMIeHHH Mex<ly HHTEHCHEHOCTBIO OPOLICHHS] H CKOPOCTSIMH JABHIie-
Husl PO3JyXa yYepes opowaeMbill C/OH.

[Tpu majiofi HHTEHCHBHOCTH OPOILEHHSI YaCTb NOBEPXHOCTH Mate-
puana B CJIO€ MOXKeT OKasaThCsl CyXoH, UTO NPHBEIEeT K COKpalleHHIO
OBEPXHOCTH KOHTaKTa AJs] COBMECTHEIX NPOLECCOB TEmjo- H Macco-
c6yena. [lpn BEHICOKOF MHTEHCHBIIOCTH OPOLIEHMSI H 3HAUHTENBHBIX
CKOPOCTSIX NPOXOKJEHHS] BO3LyXa uepes CJIOil BOZHHUKAIOT DeXKHMBI
«3axJe0bIBaHHs», KOTIa BO3AYLIHBIH NOTOK CPLIBAeT EOAY C NOBEpPX-
HOCTH MaTtepuajia 3alo/HEHHS U HaJ BEPXHMM CeyeHHeM cslos olpa-
3yeTcsl B3BEIIEHHBIH cnofi Boxel. Jlns pexx<nMoB «3axJ/eObIBaHHs» Xa-
paKTepHbl BLICOKHE a3POIHHAMHYECKHE CONPOTHBLEHMS H [OHIKeHHe
UHTEHCHBIIOCTH  IPOLECCOB

Vﬁr”/[

] OXJIaxJEHHs] ¥ OCYLIeHMS]
49 T — Bo3fyxa. [TosToMy Heo6X0-
1,7 ™~ S ~ MO BLIOMpaTh TaKHe COOT-
iy NL HOWeHUS NJIOTHOCTell Opo-
! ' N LIEHHS] M CKOPOCTEN ABHXKe-
13 ™ HMS BO3JlyXa, KOTOpbIE He
. N.| otewann 6ol yCJIOBHSIM pe-
¢

05 OF 07 08 09140 1,114,213 15 147 198 JKHUMOB «3aXxJeOLIBaHNa»,

Ha rpaduxe rc. 33
Puc. 33, OnbiTibie naHHble DO BBHIGOPY PEKEMOB p q) p

paboTel A5 OPOLIAEMBIX CJIOEB M3 KanpOHOBHIX NpEeACTaB/ieHL ONLITHEIE AdH~
CETOK HHIE 1O BEIOOpY peKHMOB

paCoTel OpollaeMblX CJIOEB
u3 32 ganponopuix cerok [42]. Coornoiente KOJHYeCTB OpOLIaeMOMH
BOZbI M BO3JlyXa BhIpa)ieHO uepe3 ko3(duuMenT opoiuenus B, a pe-
XKIIM ABHXKEHHS BO3LyXa OIIEHHBAETCsl Uepes moKasaresah CKOPOCTH Uy
Eo3jyxa B ¢acajHom ceyeHuu cyosl. OLeHKa NPOM3BOJAUTCH N0 orpa-
nuynBaollell kpHBoOil Ha rpaduke puc. 33. Hanmpumep, npn sagan-
HOM B BesnylHa v, NOJDKHA OTBEYATh 3HAYEHHIO HE BHILLC OrpaHi-
yupamouledl KpUBoH Mo rpaguky.
B pexumax TypOyaMsaiuy AJsi OpoliaeMbIX cjioeB M3 32 Kanpo-
HoBBIX ceTok E. B. CredaHOBBIM pEKOMEHYIOTCS CJENYIOUIHE ONLITHHE
BLIP2XKEHHS a3pOJMHAMHYECKOTO CONPOTHEJEHISI OPOLUaEMOro CJIOs:

AP = 6,320,85H53 xre/M, (2.17)

rae H,, — NIOTHOCTE OpoilenHs BOAOH (acafHOro CeueHHsl CJos;

[

L,
Hyy= —f:;i M3/M% e u;

afecb L, — pacxos opomwaromefi Boabl, M%u; f, — Qacagsoe ceye-
HHE CJIOs,, CBOGOJHOE OT Hacalkd, M2,
Ina tennoBoro kpurepus Hycceabra

Nu = 0,019 Re>*®Rey **T¢, (2.18)



2 Re, == Heds r i kngrenull Pehl bJICA BOIE
TS KEy == W — YCJOBHHH KPUTEPHH SHHOJIBACA 10 BOIC,

vgpds o « o .
Re, == 5> — ycuoBublil KpuTepuii Pefinosbaca 1o BO3LYXY;
C

—’1_':0 i tl - tMl

; — TeMIlepaTypHEIl moKaszateib.
17 fwn
Koa(ppuuuent nosnoro tennoodmena E. B. CredanoB npeanoxun
HaxoiuTb 0o Bupaxenuio [40]
o = o/ic, Kr/m?-u. (2.19)

Bennunpa { Ha3BaHa KpuTepueM COBepIUENCTBAa Ipouecca OXJa-
KJEHHs] U OCYIUeHMs] BO3/lyXa B KOHTAKTHEIX anmaparax. I1o MHEHHIO
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Pnc. 34. Iprsnunuanpias cxema KOHTAKTHOTO annapata ¢ MHOTOSpYCHBIM
OpOLIzeMbiM CJIOEM H3 KanpOHOBLIX CRTOK!:

1 — kopoyc annapara; 2 -- pacrnpenesHTeabHuie nepdopHpoBadHbe TPYOH; 3 —

opousaeMblii CJIOfi H3 KanpOHOBBIX CETOK; 4 ~— BHIXOAULE CCHapaTopwl; § —— NOALOH;

6 = POMCIRYTOYHEIE BOMOCOOPHHKI; 7 — FHAPaBJAMYECKHE 8aTBOPbl; 8 ~— BORO+

c6opHble TPYOH; ¥ — WiTylep ANA yAanaelusl orpaCOTaHHOH BOAB!

E. B. Credpanora, 37a DenluuHa, YCTaHABJAHBaeMasi 3KCIEPIMEH-
TaJIbHO JJis1 ONPEAE/ICHHOTO THIla KOHTAKTHOrO arnapara, MO3BOJISIET
CYAHTb O CTCIICHH OTKJICHCHHS! peajbHBLIX IPOLECCOB OXJIAWIEHHSA H
OCyli€eHHusi BO3/lyXa OT IPOLeCCoB, [IpOoTeKaLuX B YCJIOBHSIX O/lHHA~
KOBOH HalpaBJAeHHOCTH MOTOKOB TemMia H MacChl no Beefl moBepx-
HOCTH KOHTaKTa MEXAY BO3JlyXOM H BOJlOfi, B KOTOpLIX COXPaHsnerca
NOCTOSIHCTBO OTHOLLCHHS KOSL})@HHHSHTCB nepenocca 1o Bblpa)l{e-
Huo (1.35).

HJIF{ opoulaeMoro ¢Jiost H3 HCCJIEIOBABIIHXCSI 32 KaﬂpOI-IOBbIX ce-
TOK flojlydeHa Cniellyictlast ONblITHasi 3aBHCHMOCTb JJis KpHTEpHUA Cco-
- BEpIHICHCTBA IPOLECCOB OXNaxCHNsl H OCYLICHHS BO3AyXa:

L= 2B"2T3%, (2.20)

Ha puc, 34 npeacraBiena KOHCTPYKTHBHAsi CXeMa KOHTAKTHOrO
annapata ¢ MHOTOSPYCHBIM PacHOJIOXKEHHEM OpOIIaeMBIX CJIOEB H3
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KanpoHoBuiX cetok [42]. MuorosipycHoe pacriosoxeHHe KacceT Mo-
8BOJIsieT 06eCreyTL B (pacaflHOM CeYEHHH OPOIIAeMBIX CJIOEB CKOPOCTH
BO3JlyXa HHKE pPEXHMOB «3axJieOnBaHHs». Opoliende BOAOH cJiost
NPOUSBOANTCS yepe3 nepdopHpoBaHHbie TPYOLL, 4TO OmpefieisieT 3Ha-
UYHTC/IBHYIO 3KOHOMHUIO 3HEpPruH, TaK KakK He Tpe6yeTc51 JaBJi€eHHEe
Hacoca Ha ApoGnel-me Kanehib.

Onpezxenﬂm TEeXHHKO-3KOHOMHYECKHE I[IOKasateJIH Uil KOHTaKT-
HOIo annaparta € OpollaeMpIM CJIOEM H3 KallpOHOBBIX CETOK. Pac-
UET PEXKHMOB OXJIAXKICHHS W OCYLIEHHA BO3JlyXa H OIpeliesicHHC TCX-
HHYECKHX [MOKasarejeil anmapata npoHM3BOJAMTCS HA YCJOBHS IpH-
Mepa 1, rje paHee OnpeieNiCHbl NOKasaTeJid AJisi THIIOBOH IlBypoIlHOijI
kKaMepnl opoweHusi KT30.

Mpumep 4.

3ajano no ycjoBusM TnpuMepa l: KOJHUECTBO 0SpaGaThiBacMOTO BO3nyXa
36 000 kr/u (fy = 30° C; #y, = 22° C; Iy = 15,75 KKas/KI'}; KOMHYECTBO OPOINAIOLEi
xonoanoil Boxut 50 220 kr/u (4y, = 7° (). KoneuHbie napamerpsl BO3TyXa W BOJbI,
a TaKke KOJHYeCTBa MOJHOrO H SIBHOIO Tellla MPHHHMAeM COOTBETCTBYIOLIHMH YCJO-

BHSIMH HCTIOJIb30BaHHsA JBYXpsAfHOH KaMephl opowelus KT30 (£, = 14,56° C); I, =
= 9,68 kxan/kr; lwy = 11,35° C). OnpenesnTh OCHOBHLIE TeXHHYECKHE TIOKA3aTe/lH

LJ11 KOHTAKTHOYO allapara C OpollaeMbIM CJIOeM M3 KalPOHOBBIX CETOK.
Pemen ne. 1. Iorpaduky Ha puc. 33 npu 3anasnom B = 1,4 naXogus BO3MOMK-
HYIC BeJIHYHHY CKOPOCTH Bo3AyXa B (acajiHoM ceueHHH cqiost B U = 1,6 m/c.
2. Onpepensien TpebyeMoe ofuiee (acajHoe ceueHue OpoOIaeMOro CJIos

36 000
Yfo="TTi7 300016 =533 v

3. IlnotHOCTL OpoLUeHHs BOZOH ofliero $acafgHoro ceyeHusl cJOS COCTABHT

Hao = 50220
& ™= T000-5,33
4. BouncnsieM ycJoBHEI KpuTepHit PeilHonpica Mo BO3AYXY U Boje, MpHHHMAaA

Jast KanpoOHOBLIX ceToK 1o = 0,85; ds = 1,75-107% v, a ¢usuveckue napamerper —
no TabyHiaM, NpHBEJEHHEIM, HalpuMep, B pabore [32]:
1,6-1,75-108 _ 9,45.1,75.1072
Re, = 198; Rew = 5561,/ 10-5-0,88

" 0,8516,6-107%
5. Haxopum Gespasmepnbiii TeMneparypubiil NOKa3ate b JJisi HaYANBHLIX Napa-
METPOB BO3LYXa M BOJLI

= 9,45 m3/m2.4,

== 3,93.

= 30 —32
0= —30—_—7- = 0,347.

6. Tlo onurmomy puipaxennio (2.18) BuiuncaseM temsopoit Kpurepuit HyccensTa
Nu = 0,019-198%:%.3,930:125 .0 3470:* — 2 94,
Kosdpuument Tensoornauu

g Nub _ 2,24.2,2.10-2
=4, T L7510

7. Tlo ombitHoMy Brlpamenuio (2.20) HaXOIHM UYHC/ICHHOE 3HaueHHe KpHTEpHS
COBEPIICHCTBA NPOHECCa OXJIAaXKAEHUS M OCYIUEHHS] BO3AYXa

{=2-1,4"9%%.0,347%4% = 1,212,

= 28,2 xKkaj/m2.4.rpaj,
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8. Kos(duuuent nNogHoro TenyoobMena BHIUHC/AsSieM N0 BhIpameHHo (2.19)
28,2

- R 2,
= 1219024 97,5 kr/m2-y,

(9

9. Ilpu 3anaHubIX HaUaJbHEIX M KOHEUHBIX NapaMeTpax BO3AYXa M BOAH! (O NpH-
Mepy 1) nanop TemMneparyp u SHTAMBNHI COCTABHT

(30— 11,35) — (14,5 —7)

Mlep. n= T = 12,2°C
v -
AMlep. = (]5'725 ;38'051)5’_75(i6§,6-55’6) = 5,72 xkaa/xr,
Rl oy oy

Dipu sTom, BeaUHRH SHTANbNUE HachuneHHOTO Bo3fyxa Opu ky B Ly, Haxo-
nsitest mo gopmynam (1.3) u (1.4) wau no /—d-puarpamme.
TMo ycnosuio npumMepa I ot Bossyxa otsogmrest 134 000 kkan/y siBuOro TEn1a
H 218 300 Kxan/u NOMHOTO Temna, yTo Tpedyer CACAYIOLMX NOBEPXHOCTEH B Opollae-
MOM cJioe

134 0C0 218 300

= e—— e 2. = e ——— 2 2o
12,2:98,2 = %7 1% Fo=g 575 =30 u

Fe

Cobniazienne pasMepoB NOBEpXHOCTell KOHTAKTA MEXKLY BO3LYXOM H DOJION, Tpefye+
MEIX /7Sl OTBOZid $IBHOTO M NOJHOIO TeIIa, NOKAa3LIBaeT, YTO B pacCUHTHIBAEMOM anlMna-
pate ZoCTHraercsl 3afaHHOE COOTHOLUEHHE KOAHUECTB NOJHOrO H fBHOTO Tenaa, T. €.
nokasaresisl §. B ciyyae 3HauuTeqbHOrO pacXox/eHHa NOBEpXHOCTell HEOGXOAHMMO
onpejeanTb AeHCTBHTEABHOC 3HaueHue E.

11. Jlns KanpoHOBLIX CETOK NOKa3aTe/b YAEIbHOro Pa3BUTHA NOBEPXHOCTH Mare-
puana B cioe cocrapisieT S = 1900 m?¥/M%. Onpepenum o6bem, 3aHuMaeMuIil MaTepHa-
JIOM B CJIOe )

Ve = 390/1900 = 0,204 m?,

Torma tpefyemas rayGuHa cj0fl COCTaBHT
8, = 0,204/5,33 = 0,0384 m,

YTO OTBEUACT TOJILMHE CJIOSI H3 32 CETOK.
12. Tlo ommitnOMYy BrIpaMeHuio (2.17) BHIYMC/IMM A9POJUHAMHYCCKOE CONPOTHBe
JeHue

APy = 6,32-1,6185.9,45%3 — 29 5 xr/ned,

13. Pasmepn dacaznoro ceyeHus anmapara N0 NPHCOSAMEHTEILHHM ¢uIaHaM
NpHHHMaeM aHaJOIMYHBIME THIIOBOIT KaMepe opoitenus KT30, T. e. 3,34 M2, Ckopocth
BO3lyXa B CEUEHHH alnapaTa fepel BLIXOJHEIMH ceflapaTopaMd COCTaBUT

36 000

= 5600.3,38- .18 — 244 we.

Ug

B KavecTBe BHIXOAHHIX CENAPATOPOB NPUMEHAEM YIPOILIEHHYIO KOHCT YKIIMIO C KO
epduunentom mectsoro conporupaesns B 7,1. Torja asponunaMuuecKoe cONPOTHB-
_JIEHHE CeflapaTopoB COCTABMT

2,442

APeen=T,1 57557

118 =2,6 xr/M%,
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14. Tc Bupaxcnmo (2.11) Buryncasenm suepreTHyeckuil kosdpULHEHT, IPHHHMAS,
YTO Ha OpouienMe ¢J10s1 BOLOI uepes mepg:opUpoBaHHbIE TPYOKH TpefyeTcsa JaBJEHHO
nacoca B 0,3 aru:

(15,75 — 9,68) 427
29,64+ 2,6

1,18

Cpaenenue ¢ npumepom 1 nokaseinaer, 4To sHepreTHecKuli KOa(GGUIKEHT NS KOH~
TAKTHOTO CenapaTopa ¢ cpoliaemuiM csoeM Ha 16,4% Bblilte, ueM IS THIOBO JBYXpsifls
HOH kaMepw! opomenusi KT.

15. Bricoty u mmmpHHY anmapata NPHHHMAEM aHaJOTMUHON IBYXPSIHOH KaMepe
opowenns KT30, 1. e. 2603X 1665 mm. [lo peicote pasMemaem oOpollaeMule CJIOH

= 85.

3y = =
4-1,4-10-0,3

3|
<
&7 !
L

]

] 7% | 74
aj
]

) 3

wy

1 o = . —
s ]

25 25

13 8) 2)

Puc. 35, leomerputieckue pasMephl B OPOWAEMEIX CJI0SX U3 CYMaXKHEIX
G6/I0KOB ¥ IUTACTHH MHIVIACTA:

a — cuHycoupaibHas GopMa KaHaJos; 6 — COTOBasi GOpMa KaHaJIOB NPH Cpefln

HEl PAacTHKKE CKJECHHBIX OyMamHeiX 6J0K0B; 8 — COToBasi PopMa KaHanos

NpH MaKCHMaJbHONl pacTsiXkKKe CKJeeHhX OyMaXHeIX OJ0KOB; & — dopmMa
YKJaAKH NJAacTEH MUnAacTa

B TPH fpyca u Toraa TpeCyemasi AnuHa $HacajHOro CeueHHs KaKA0i KaCCeThl COCTABHT
5,33/2,003 -3 = 0,88 m.

INpunumaem ZINHY NPOMERYTOUHEIX BOLOCGOPHHKOB (puc. 34) 80 mmM, paccrosinue
OT KacceT JO BLIXOAHBIX cenaparopos 80 mMm, a anHRY cenapatopoB 195 MM (ynpoiuen«

Has KOHCTPYKLUHSA).
Torpa ofixas piuna annapara 6yzaer 80 4 880 -i- 80 + 195 = 1235 mm.

Pasmeprn: KOHTaKTHOro annapaTa C OpOllaeMbiM CJIoeM H3 Kanpo-
HOBEIX CETOK NOYTH B 2 pasa MeHblle THNOBOH ABYXPAAHOH KaMephbi
opotuennsi. 1o ofecrneynBaeT SKOHOMHIO METa'la MpPH H3rOTOBJICHHH
¥ 3HAYHTEJILHOE COKpalleHHe TpeOyemblX MJIOLLafiell Nojl pasMelieHHe
anmnapara.

Tlon pykoBoncteom aBTOopa B. A. ToroymuueiM Gbli0 BEINONHEHO
HCCJIE[IOBAaHNE NPOLECCOB OXJIAXK/ICHHA BO3JlyXa B OpOLIaeMMX C/IOSiX,
copMHPOBAHHBIX M8 NPONHMTAHHBIX SMOKCHAHOW cmosofi DII-6 Gy-
MaxHbix 6s0koB. Ilponntka cMONMOH OGecneunBaeT KECTKOCTb CTe-
HOK H TOCTOsIHHYIO (OpMy KaHa/loB JUIsl MPOXOAa BOSAYXa W BOALL
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Kpome 3T0ro Hcc/eoBaniuch Ciou, o0pasCBaHHbC H3 MIACTHIN My
naacta. Tlof pykoeoacteom astopa M. JI. Capmwsuan [18] puinos-
HEHO HCCIGHOBARKE MOMMTPONMHYECKHX TNPOLECCOB HCHapilTeibHOro
OXJaX/IeliHsl BOJL B OpPOLIAEMBIX CJIOSIX, COOHPACMBIX 0O BLICOTE W3
GyMakubiX OJIOKOB, NPONHTAHHBIX SNOKCHAHOMN cmousioli. Bricora
Kaxaoro Onoxka 103 mm. Msmensas uyncio OJ0KGB MO BHICOTE, H3-
MeHsisi  ray6uny caof o 0,485 10 4pyoime
2,03 M. '

leomerpuueckne pasmepnt I Qopma
KaHaJOB B MCCNEJOBABIIUXCA CAOHX [MO-
Kasauel Ha puc. 35. Hanugue B opouze-
MBIX CJIOHX MHOXKECTBa KaHaJsloB MOCTOfH-
HOil reomerpyyeckofl (POPMBLI NO3BOJSET
€O3/1aBaTh YCTONUHMBLIE PEXNHMbI TEUEHHS
NJEHKH BOJBl MO CTEHKaM KaHajOB NpH
HaAUYlH BCTPEYHOrO BO3JYLIHOTO MOTOKA 4 ";73/1 7 U//
HaJl MOBEepXHOCTRIO mieHKH. OfecneucHue >‘/ :

o P
COBMECTHBIX YCTOHYHBBIX peXSHMOB MPOTH- l'
-

?L

$

/;

L A L S
e
b,

BOTOYHOrO ABMXKEHHS MJICHKH BOALI H BO3-
JIYLIHOTO TMOTOKAa BO3MOXKHO TOJBLKO MNpH e / /
onpeneneHHnx ycnoBusix. Ha rpaduke

puc. 36 mpeacTaBneHbI OMBITHLIE AAHHEE /
10 a3pOAHHAMHYECKOMY CONpPOTHUBJIEHHIO p /
Ap chios U3 OyMaxcHbIX COTOBBIX OJIOKOB 7 3 & 5 6187
rnyGunofi 265 mm. Mutencusnocte opo- (VT Iyosieliite
IICHHsI BuipaskeHa uepes noxasarenb [, Puc. 36. OnutiLie janibie no
IJIOTHOCTH OPOLIGHHS HA GUEHILY CMOyeH- — AoPOAHNaMiuecKoMy - conpo-

THBJCIHIO CJIOSI H3 COTOBLIX
HOrO0 nepHMETPa MONCPCUHOIO CEHYEHHS  Gymawupix GrOKOB IayGumiol

CJ091: 265 e
1 ~— Ge3 OpOUICH A}
Hw =Gw/U KF/M"J, 2 — H = 23,6 Kr/M-4;
o 3 —Hy = 35,4 kr/m u;
rage U — cmoueHRHB# nepuMerp rnornepey- 4 —H, = 47,2 xr/M-u

HOIO CEUEHMst CJosl, M.
Besinunna CMOYEHHOTO NEepUMeTpa MOKeT OLITh HaliieHa u3 npeodpa-
8OBAHHOTO BBIPaXKEHMsi LISl 9KBHBAJICHTHOrO MAMETPa KAllaJIoB B C/I0C:

U=4Y fyll/d, n, (2.21)

K3 KOTOpOro BUAHO, 4YTO nepumerp U cBsizan ¢ senmuymuamn 17, u d,,
XapaxkTepu3yloWIMy CIPYKTYPY c<jos 3anoyHeHds. (C/ezoBaTesibHO,
M BeqnuuHa M, TakMxe CBfi3aHa €O CTPYKTYypPHHIMH MOKasaTessimMi
0pOLIAEMOTO CJ10sT 1 siBsETCS GoNee ofLielt xaparTepHCTHKON Mo CPaB-
HEHHIO C MJIOTHOCTBIO OPOLIEHNAS HA efunnwy (acafnoro ceyenns Hy,.

Pacxon Bo3ayxa BHpaXKeH yepes MacCOBYIO CKOPOCTh B YCJOBHO
JKHBOM CEYCHHMH CYXOro ¢Jiosi, 06e3 yyera cTeneHH NepPeKpLiTHS Ccede-
HHsl KaHAIOB MJICHKON BOAM. 3HayeHue (vp)y. . TAKKE yYHTHIBAET
CTPYKTYDHBIE TNOKa3aTeJIH CJIosl M siBjsteTcst OoJiee ofiell xapakTte-

PUCTHKOH MO CPABHEHHIO C BEJINUUHOIT CKOpPOCTH BO3JlyXa B (pacauuom
CeyeHHu cJiod,
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Avanus ONLITHHIX AAHHBIX 110 TpadiKky Ba puc. 36 NOKasbLIBacT, YTo
C yBeJHYeHHEeM IJIOTHOCTH OpOLIEHHS a3POJMHAMHYCCKOE CONPOTHB-
nenne cnost pacter. Ilpn 3ToM KaxjaoH NJIOTHOCTH OpOLIEHHS COOT-
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g1 02 Q3050740 2 3 4567 10

(VZ)g, ke [H2-C

Puc. 37. Hamenenune yznenpHOro aspogH-
HaMU4eCKOro conporupaenius Ap/S. pns
PasJyMyHBIX CJIOEB B 3aBHCHMOCTH OT HH-
TCHCHBHOCTH OpOIleHUS:
1 — gosbna Pamnra 25X 25X 3 MM Ge3 opo-
HeHHsl; 2 — TO e mnpH Hg = 15 mM/u;
8 — TO XKe npu H$ = 35 wmfu; 4 — Kanpo-
roban CETKa NpH Hg = 10 mfu4; § — nna-
CTHHE MunJacTa €e3 OpolleHHus; § — TO XKe
npa 53 = 16 Mf1; 7 — TO XKe npH Hig =
= 32 M/4; 8 — CHRYCOHAaJbLHLIe GyMa)iubie
Gsioxu §e3s opoilenHus; 9 — TO Ke npu HS:, =3
= 16 M/u; 10 — TO XKe npPH H$ = 25,6 m/u;
11 — 10 Xe npu Hg = 32 M/u; 12 — coToBBIE
GyMaxKHLie COCTaBHHIE GJIOKH (bc = 1,0 ™)

npu Hg = 10 M/u

BETCTBYET ONpelesieHHOE 3HayeHue
MaccOBOll CKOPOCTH BO3RYXa, IpH
KOTOpOH Halbsofaercst nepesioM
H yBeJHYEHHE CTENeHHOl 3aBH-
CHUMOCTH CONPOTHBJIEHHS OT CKO-
pocTH Bosfyxa. MecTo nepesoMa
YyKasplBaeT Ha Hayalo pexHMa
«3axBaTa», T. €. CO3[aHKe yCIOBHK
3aMeJICHHST CKOPOCTH CTEKaHus
JKHJKOCTH 0 CTEHKaM, BO3HIKHO-
BEHHSI OTPBHIBA OTAEJBHBIX Kanesib
C MOBEPXHOCTH BOJLI ¥ BHIHOCE HX
BO3Jly XOM 32 npeJedsl cyiosi. Jlasdn-
Hefllllee MOBLILIEHHE CKOPOCTH RO3-
lyxa OpHBOJUT K OOpa3s’oBaHiio
peXHMa «3axJeOBBaHHsA», YTO OT-
MEYaeTcsl BTOPLIM [epeJioMOoN Hps-
MBIX JIMHHE.

AnanoruyHnii  XapakTtep Ha-
JIUYHsl TepesiOMOB NPSIMEIX JIHH T
npy HACTYNJEHHH PEXHMMOB «3a-
XBaTa» H «3axJIeCLIBAHUSY BHIEH
ma rpaduke puc. 37, rjie npean-
CTaBJIeHbl ONBITHLIE JAAHHBIC JJ
yeTHIPeX CJIOEB 3aNOJHEHHS [0
TabJ. 6. JIna BO3MOXHOCTH CpaB-
HEHHsl pe3yJIbTaThl OIMLITOB 110
a35pOAHHAMHYECKOMY CONpPOTIHBJIE-
HUIO MEPECYUTAHEl HA YCJIOBHYIO
rayouny cqaost 1 M, a CxopocTH
BO3JlyXa U NJOTHOCTH OPOUIEH:s
OTHECEHH K (PacafHoMy CeuyeHMIo

_cJiosl, KakK 3170 [IPpHHATO B })860-

trax [5, 42]. Bruop pexumos
pafoThl OpOILAEMBIX CJIOEB peKO-
MEHJIyeTCsl OFpaHHYHBATL TpaHH-
amMH J0 Hayala PeXHMOB «3a-
xBata». B TabJ. 6 npuBeneHH!
npuUMepHLIe 3R.ayeHHsl CKOopocTei
BO3/lyXa, KOTOPHLIE OTBEYAIOT STHM
YCJOBHSIM @PH - OGBIMHLIX HHTEH-

cuBHOCTAIX opowlenus. CpaBHeHHe NOKa3bBAaeT, YTO JJIs CJIOEB ¢ NO-
cTosinHOl (opMO¥ KaHaJiOB PEKOMEHAYEMHIE JONYCTUMBIE CKOPOCTH
BO3JlyXa B HECKOJIbKO pa3 Bhille, YeM /15 C/IoeB U3 Kojen Paumra n n3
KanpoHOBHIX ceTOK. C/lefioBaresibHO, obecneynBaercsi 6Osbiias KOM=
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Tabruya 6

CpasnuTenbUble NOKa3aTeH OPOIIAEMLIX CICEB JUIS ROAUTPONUUECKUX
pexHMOB 00pabOTKM RO3Nyxa

YaennHOE ?f;;‘;l)lz?;
Marepuan 3anonnenus Da3BHTHE |, 44, O6Liunas g
H CnoCob GOpPMEpOBanus TOBEPX - 3 g, raybuna Bégi;iﬁ!:lou
cnost HoCcTH S, o cnon, M e
MEIMS
U+ m/c
ByMakurie GI0KH, IIpo-
IHTAHUBIE CMOJAMH;
H3 CKJEeCHHLIX [0 CH-
nyconpanbroi Gop-
MC JINCTOB
(prc. 35, @) . . . 640 5,35 0,91 | 0,2—0,385 ] 3,0-3,5

M3 CKJIEGEHHBIX N0
pomGoBuAHOH ¢op-
ME JIHCTOB IPH HX
cpenHell  pacTax-
ke (puc. 3b, 6) 580 5,9 0,83 | 0,2—0,3 3,0—3,8
N3 CKJIeeHHHIX 110 POM-
GopunHolt dopme
JINCTOB TIPH HX MaK-
chumaJgbHOH  pac-
Tsukke (pHc. 35, 6) 250 13,2 0,93 0,8—1,0 2,8—-3,0
CeTkH U3 IVIOCKHMX Kall-
OHOBHIX HHTEH € pasme- ———e
gom Aueek 2% 2 mm [42 2000 1,76 0,85 -;0,03—0,04 Y 1,0-1,5
aKETH N3 IACTHH MH-
naacta (pu &ﬁ 706 3,65 0,65 0,2 2,0—2,5
epaMuyecKue KOJbIa
Paumra pasmepoM 25X

25%3 MM mnpH CBOOOAHOMH
yraajke [5] 50wt 204 15,4 0,73 0,4 0,8—1,2

- NaKTHOCThL TE€X KOHTAKTHLIX AannaparoB, B KOTOPBIX HCHOJb3YIOTCS
OpOLIAEMBIE CJIOH C DPEryJsipHOH CTPyKTYpOH.

O6o01enHe pesynbTaToB THAPOANHAMHYECKHX HCC/ENIOBaHHH Opo-
LIAEMOTO CJIOSl Pas3JHYHON FJYOHHE! H3 OTJAGJBHLIX COTOGJIOKOB POM-
GoBUAHOH (JOpMBI BHISIBUJIO 3aBHCHMOCTb PEXKHUMOB yCTOHYHMBOIO Te-
YeHUsl MJEHKH BOJBI MO CTEHKaM KaHasloB He TOJLKO OT COOTHOLIEHHS
KOJIMYEeCTB BO3yXa H BOAGI, HO M OT ryyGuHn cjosi Hacaaku. C yBe-
JAuyeHHeM IyGHHBI HacajKH TpH OJAMHAKOBBIX IUIOTHOCTSX OpOLIe-
HHsl yMEHBIIAETCS] BEPXHUH MpeZieNl MaccoBOH CKOpOCTH BO3/yXa, NpH
KoTOpoil obecneynBaeTCs yCTOHYNBOE TeYeHHe IJICHKH BOJbl MO CTEH-
KaM KauaJioB Hacajku. Jif npakTHYeCKOro OnpefesieHusl TPaHuil
HACTYIJICHHS] HEYCTOHUMBHIX PEXVMOB TeueHMsi NpPeANoNKeH rpaduk,
nokasauublii Ba puc. 38. Ha 51oM rpaguke, xpoMe pesybTaToB HCNb-
TaHHH OPOLIAEMOro C€JIOsl H3 OTAEJbHEIX GJOKOB, NPEACTaBIEHA TaKMKe
KpuBasi, NMOCTPOEHHasl MO Pe3yabTaTaM HCIBLITAHMH LENHKOBOrO Co-
~ToBOro Gsioka rayGunofi 0,265 M (cM. puc. 36).
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M3 rpaduxa Ha prc. 38 BUAHO, YTO NMPH OJHHAKOBHX IJIOTHOCTHX
OpOLICHHST C YyBeJuyenueM TrJyOUHBI HACaJKH YMEHBIIAIOTCH BO3-
MOXKHEIE BEPXHUE NpeJiesibl MacCOBOH CKOPOCTH BO3JyXa, MpH KOTOpO#
ofecneynr2eTes yCToiuHBoe TeyeHHe IVIGHKH BOJBI MO CTEHKAM Kana-
JoB. [lostomy BLiGOp pexHMOB paGOTH OPOLIZEMOTO CJIOSI H3 COCTAB-
HBIX COTOBBIX GJIOKOB PEKOMEHJYeTCfl NpOBOMHTB TaKks oCpasoM,
YTOOR YHC/EHHBIE 3HAYEHNS MacCOBOH CKOPOCTH BO3/lyXa M IJIOT-
HOCTH ODOLIEHHS JIeXKaH HHXE KpHBOM COOTBETCTBYIOWCH T/yGuHBI
Hacajaky, npejcraBieHHoil Ha rpaduke puc. 38.

OunpiTHEE AaHHBe 00 YAGNBHEIX &5POAHHAMHYECKHX COMPOTHREJe-
HHUAX nO rpaduky Ha puc. 37 TaKxXKe CBHIETEJLCTBYIOT O 3HAUYHTENIBHBIX

MPeHMYINeCTBaX CJ0eB C NO-

(VP )y, Kef1r*-C crosininoil  ¢opmoll  KaHAJOB.
o l HauGosee BLICOKHE YJeJbHbE
\ a3pO/IMHAMHYECKHE COMpPOTHB-

[~ §,=0265m_]  JIeHHsi XapakTepHBl JJsi Opo-

L4 i < ~—~— .

\\\ < HIaeMblX CJIOEB H3 KalpOHOBLIX

N \\\:\@ .|  cerok.Onrako TpeGyemas riy-
J e — O1Ha JJi5l 3THX CJIoeB B JeCSITKH
N pas Mebilie, YeM Jifl COCB

0,220 u3 xoaeu Pamura. ostonmy w -

270 24 30 4 Hy k2fr14 A3pOAHHANMHYECKOE COMNpOTIIB-.

Prc. 38. Tpawmumm yerofiumsnix pexmwes CHIE MEOTOSPYCHOTO CETHATO-
TEUEHHS NACHKH BOAL B oOpowzeMbix co- IO CJOH OKa3bIBAETCs MCHBIUE,
CT2BHEIX CJIOSX H3 COTOBHX GJOKOB yeMm JJis caos U3 kogel Pa-
: wura. [lo cpaBhermio ¢ Oy-
MaXxKHBIMH OJIOKaMH H TageTaMu MUIIIACTa aspOoiHHAMHUECKOE CO-
NPOTHBJICHHE CJIOS H3 KaAlPOHOBBIX CETOK, Jame IpH MaJioi rny-
oune u MHOT'OSIpYCHOM pAacIOJIONCHIH CNOEB, OKa3biBaeTCsl BhILLIC,
ITo pesyJabraraM adpoiHHaMHUYECKHX HCnpiTaHui VCTaHOBJICHLE CIEAYT0-
1 He OIBITHLIE q)OpMyJIbI JI/151 BhIYMHCJICHNA COHpOThBﬂeHHH OopoMacnMoro
CJI0f B pexuMax N0 HacTyIreHus yc JIOBHE «38XBaTa»:
Uil CHHYCOHAAJIBHBIX 6yl\’la)KHbIX GJIOKOB
a7

AP = 0,012 (vp)x 4 HS® ( ) T ORE/MY

U151 UEJMKOBBIX COTOBBIX OyMax<HBIX OJIOKOB
- . \0.4
AP = 0,01 (vp)i’Heo 6 (2—“) ! Kr/M% (2.22)

JUISl COCTABHBIX COTOBBIX OJIOKOB:
npu d, =5,9-10% M AP = 0,392 (vp)i tHw 0™ ko3
npn d, == 13,2103 M AP =139 (vp)n oH HE28Y7 krjnd;
18 MJACTHH MuMiacta mpu rayoue cnosi 0,2 m

1,05 0-‘)5

AP = 0,24 (0p)uc. Hy KrjME
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Heo6xomumMo OTMETHTB, YTO a3pOJHHAMIUECKHE H TENJ0TCXNH-
yeCKHe HCIBITANNS OpPOilaeMBIX CAOCB M3 OyuaHpiX ONOKOB H Mil-
I4CTOBLIX [JACTHH MPOBOAMANCH NMPH HATINIlI CPE30B B HIDKECH
yacTd naketon (pHc. 39). [IpH cTeKaHHH BOJbI MO CTEHKAM TOHKHX Lle-
Jefl WIH KaHafoB ¢ MadeM AHAMETPOM B HMXKHE YacTH NaKeToB BOJA
MOXKET MOJIHOCTBIO SaNOJHHTh CeYeHke Kanajaon. JTO NpHBejeT K 3Ha-
YHTEJLHOMY BO3PACTaHHIO a9POAHHAMHYECKOrO COMNPOTHBJEHSA
YXYMUUEHHIO YCIOBHH pPaBHOMEPHOIO pacnpesiefienns BO3MYIIHOTO
[IOTOKA MO CeyeHHio caosi. JIasi NpefoTBpauieHilsi 3aNOJHElIIsi BOIOMH
HIDKHEH 9acTi KaHaJO0B HeoOXOIHMO npeayCMaTpHBATh CPe3bl, BH
coTa KOTOpBIX h po/nkia OLITh GOMb-
we Besuungnl 15/6 MM, tae b — pac-
CTOSIHHE MEXAY CTEeHKamH Kajala o
WM auaverp Kanajia B M. Kou-
CTPYKTHBHO yAoGHO jenaTh OOHLHI
cpes, BbiCOTa KOTOPOTO JO/KHA OLITh
ooabwe (15/b) n, TRE N — YHCIO

kananoB B cpese. [lpu manuumi of-

ulero cpesza raybupa caos (nakera) Ineswa Bodsr

onpefleNsieTcs pasMepoM OT BEPXHero n A

ceueHHsi NakeTa JIO Cepe/IHHbE cpesa. T T T T T ! T i
B noJsHTpONHYeCKUX  pPeXHMAX bosdyx

OXJIaXkJeHusl U OCyllenmst Bosayxa, FPre. 39. Verpoiicrso cpezos B ud
a Takmxe HCI}apHT JBHOTO OX-_:’Ia_)K_ﬂe' )Kﬂoe'll HacTi nal?’eTOB H3 6).—';?-.13")1‘\'1{le
- 3 e WICKCB WM III2CTEH  MHBJA&ECTA

HHS  BOJABI HaufoJie¢ XapakTepHb

Ko3(uumentsl opowennst B 1—3 Kr/kr. Jlis rccsenoBaBuiixcst
OpolllaeMbiX  cJioeB M3 OyMaXHEIX GJOKOB 1l MIACTHH MHMN2CTa
(tabn. 6) Takue KO3EMUIMEHTH OpONellisi AOCTHFAJHCh NPH IUIOT-
HOCTSIX OpOLIEHHS HAa EAHHHLY CMOYEHHOTO mepHMeTpa nomepey-
Horo ceyennsi cjosi H, = 2060 kr/M-4u (B 32BHCHMOCTH OT pac-
XOHa BO3AyXa).

ITaoTeoCTh Opolenns 18 Kr/M-u pexoMeHIyercsi B KauecTee Mu-
HHMAJBHOTO 3HAueHHs!, Korja ofecrmediBaeTcs EOCTATOYHO MNOJNCE
NOKPLITHE CTEHOK KaHaJioB OPOLIAEMBIX CJOEB.

Hna cnoes 3anoJjiHeHHsl ¢ NocTosHHOM (GOPMOH KaHaJoB OYEHB
BakHO ofecneyeHre pABHOMEPHOTO pacmpesesieHist opoaolleil BOLbI
10 BCEMY CEUEHMIO CJIosi. K OpOwalotHM yCTpOHCTBAM NPebsiBReTCs
TpefoBaHye Mo 0OeCcneyeHHIo NOMHOTO (axesa, NepPeKPLIBAIOINEro Bee
CEYCHHMS CJIOS, a TAKIKE BHICOKasi MPOMNYCKHAs CrOCOGHOCTH NpH Ma-
ABIX JaBJeHNsX BOIbL. Hauyyuiune pesyAbTaThl JOCTHTHYTHI [pH
NpUMeHeHHN MexaHHyeckKHX (JOpCyHOK rpy0Ooro pacmewia ¢ BHYTpeH-
HUM YeTHIpeX XOJIoBEM BxJanenueM (puc. 40). Ilpu puamerpe BHXOI-
HOro orBepcTHs B 12 MM U pacnosioxkernn GOpCyHKH Ha paccTOsHUH
B 150 MM OT BepXHero CeueHisi cjiosi OOECNeyBAETCsI NNOJIHOE NePeKPhbI-
THE MaKeTa ¢ MJIoWlajblo nonepeynoro ceyerns jo 0,18 M2, dopeynka
o6najaer SHAYUTENIbHOH NPONYCKHOH CHOCOOHOCTBIO g, NPH CpaBlH-
"(reernfl)l)manmx TpeOyeMBIX JapjeHusx Py st pacrblia  BOJLL
puc. 41).
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PexkuMbl OXJIaXK[CHHSI M OCYyIIGHHS BO3Jlyxa MCC/ICNOBaJUCh
B. A. ToronuHLM B OpOLIAeMBIX CJIOSIX M3 LEJIHKOBBIX OyMaXHBIX
6J0KOB ¢ poMOOBHHOH ¢opmoil KananoB rnyGuroit ot 0,165 po
0,4 M, LEJHKOBLIX GyMaXHBIX GJIOKOB ¢ CHHYCOHAANBHOI (popMoH Ka-
nanop rayGunoil no 0,385 M, nuacTHH MAMacTa rayOHHOH A0
0,188 mm. [Mo pesysbTataMm OCOOLIEHHS] ONBITHHIX AaHHBIX MoJydYeHa
crepyomas  Gopmysia JUisi  BBIYHMCIEHHA KO3((HUHEHTOB MOJIHOrO

Qu, KefY
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2z 3009 T
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+ Puc. 41. 3asucUMOCTb ITPOH3BOAHTEIbLHOC-
TH opomwaomeit GOPCYHKH OT JaBJeHHA
BOJILI

24
B

18

} ' Puc. 40. dopcyHKa il OPOLUCHHS CJIOEB

695 D12 ¢ nocTosiHHO# GopMOil KaH aloB:

1 — kopnye; 2 — BTYJIK2; 3 — BKJaznl

TENJOOOMEHa B npoueccax OxXJaxKICHUs ¥ OoCyulIeHuda BO3NlyXa B Opo-
LIaeMBIX CJIOsiX M3 TpeX HCCACAOBAaBIIUXCSI MaTEpHAaJIOB 3aNoJIHEHHS:

o = 138,5 (p)% 2 HS® (8c/ds) ™" xr/m?-u. (2.23)

Tlpumenenne 31oil QOpPMYJILI peKOMEHJyeTCsl OTPaHHYUBATH CJie-
AYIOIMM [Mana3’OoHOM H3MEHEHMsl MapameTpoB: (Up)yx . A0 4,5—
5 kr/m?-¢; H, =20+60 xr/m-y; 0J/d, =28+72;, (u, =
=4-+12°C; t; =40--25°C; fy, =21-+15°C.

PeXHMpl  HMCIApHTEJIBHOTO OXJIAXICHHSI BOJBI  HCCJIENIOBANHCE
M. JI. CapuiliBANT B OPOACMBX CHOHX 13 COCTABHBIX OyMaXHBIX
GsI0KOB ¢ poMOOBHAHOH (opmofi KananoB H ofwei riyGuno# ot
0,485 no 2,03 m. HcnbitoiBaduck 6J0KH ¢ poMOHBHAHOH (opmoii Ka-
HAJOB IPH CpeaHeil ¥ MakcHManbHOH pacTsikke (cm. Tabn. 6). Tlo
pesyJbTaTaM OGOOLICHHSI ONBITHBIX - JAHHBIX TMOJIYYEHA CJeMlylomas
¢opmysia Juisl BeYHC/TenHs KOIG(HMUHEHTOB NOJIHOTO TeryioobMeHa
B pEXHMAaX HCMNAPHTEJNbHOIO OXJax<ICHH§ BOJbBL

0 = 13,83 (vpYic. Hu™ (8c/ds) ™% (33,7/Pw,) (Pu/15,48) (b, /)"

(2.24)
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D10 BHIpANKEHUE PEKOMEHIYETCsl HCNOALIOBATHL Aast pacucra pe-
JKIMOB HCH2pPHTeNIBHOTO OXJIAXJEHHs! BOAE B anmaparax ¢ peryisip-
HOM opolilaeMOl HacajKkoil, coGpaHHON H3 COTODLIX GJOKOB LLiCOTOH
100—110 mM. Tay6una uacankn 8, moxer Hameusiteest ot 0,485 no
2,1 M. DKpuBaneHTHHIA AMaMeTp KaHalloB B cioe oT 5,9-107% m jo
13,2:10°% M. Tnotnocte opowenuss — ot 18 1o 50 kr/M-u. Macco-
Basl CKOPOCTb BO3JlyXa B YCJOBHO-3}KHBOM CEYCHHH CJIOSt — OT 2 7o
4,5 Kr/m?-u, HO npHU ITOM HOMKHO 0CeCneyHpaThbesl yCJOBHE COxXpa-
HeHHs YCTOMYHBOrO PeXKHMa TCYCHHS! TIIGHKH BOJbl 110 CTCHKAM KaHa-
JIOB Hacaikn (pyKOBOACTBOBaThCs rpadukom ua puc. 38). Iloxasa-
Tedb N NPHHHMAETCSl ¢ yuetoM LayGumnsl Hacaaku: npu 8, = 0,485
—lwmn =07, npud, =1,4+1,6 Mn =0,02; nipu 6, =1,9+-2,1 M
n = 0,47. WManenende nayaJnHHEX NapaMeTpoB BO3LyXa H BOAbl pe-
KOMEHJlyeTCsl OIpaHHuKBaTh B OpeieNax: f,, = 25+40°C; #;, =
= 34+-28°C; t,, = 22=-16° C.

Pacuer NOJUTPONHYECKHX pPERHMOB YJIOGHO NPOHM3BOAMTL C TIO-
MOWLLIO YHcJa eHHHALL NEPEHOCa NOJIHOTO Tena No Bupaxenunio (1.69),
KYJla BXOJHT ONbITHOE 31ayeHne Ko3(puiieHTa NoIHOTO Tem1000MeHa,
BLIYHCISIEMOTO IO ONBITHLIM BHpaxceHusM (2.23) uau (2.24).



I'napa I OCHOBBL! PACUETA U NMPOEKTHUPOBAHUNS
MOBEPXHOCTHHIX TENMJIOCBMEHHUKOB

B ycraHoBKax KOMJAHLHOHUPOBaHHs AJIS OXJMKJACHHS H Harpesa
BO3jyXa HauGoJibllee pacnpocTpaHeHHe NOJY4YHIH opebpeHHsie no-
BEPXHOCTHBIE TENJOOOMEHHHKH, KOTOpbie MO YCJOBHAM NpPHMEHEHHS
MOKHO pa30uTh Ha YeTEIpe rpynnbl: Tpy6uathie opeGpeHHble, BO3LY X0~
BO3ZYILHEE, TEMJOOGMEHHHKH H3 TENJOBBIX TPYGOK, TemnoobneH-
HUKH KOCBEHHOIO HCHAPHTEJNHHOTO OXJamIeHHsl.

§ 3.1. TPYBYATHIE OPEBPEHHHE TEIJIOOBMEHHUKH

ITo TpyOKaM 3THX TENACOGMEHHMKOB JABIKETCS BOA2 HJIH XOJ0-
JUJLHLIE areHT, a CO CTOPOHBl HAPYIKHOH OpeOpeHnHOH NOBEPXHOCTH
NPOXOAMT BO3ZYX. TpyOKM MOryT HMETh KpPYIJiylo, CDalbHYIO HIH
JIENECTKOBYIO (OpMEL. [T0 KOHCTPYKTHBHOMY BBINOJHEHHIO Opebpe-
HHA Tpy6 MOXKHO BHZEAHTH CleAylomue pasHopmpuoctu: 1) opeGpe-
HH€e Ipynnsl Tpy6 HACAAKCH CIUICIUIELIX MJ&CTHH, KOTOPLIE MOFYT HMETh
TJAALKYI0, BOJHHCTYIO HJH TOQPPHPOBAHHYIO (OpMYy MNOBEPXHOCTH,
2) onuHouHble opebpeHHble TPyGHl € MOHOJHTHHIMH pebpamu, HU3ro-
TOBJICHHLIMH METOJIOM HaKaTKH W/ OTJIHBKH; 3) OAMHOYHLIE Opebped-
Hble TpyOvl, pebpa KOTOPHIX NOJY4YE€HBl METONOM HABHMBKH JIEHTH
HJIH HACaJIKM MJIACTHH pasiuuHoil GopMbl; 4) opHHOUHBE OpebpeHHble
TpyOhl, pefpa KOTOPHIX 3aKpeIlIeHbl METOACM CNEKAHHs MJH CBAPKH
(Hanpumep, TPYOBl € TPOBOJOYHLIM OpeGpeHHeEN).

B ycTaHOBKaX KOHAMIHOHMPOBaHHS Haubojiblice MpiMEHeHlIe
MOJNYUH/IH OPeOPEHHEIE TOBEPXHOCTH NEPBBIX TPEX PasHOBHAHOCTEH.
Mexay Tpy6GkaMH H NJaCTHHaMH HeoGXOAHMO OCecreyeHHe XOPOLero
rKoHTakta. Hanbosee coBeplueHHBIH KOHTAKT JOCTHIAETCsl MpH H3ro-
TOBJIEHHH OpefpeHHsl MeTOJOM BLIAABJIMBaHHS (HakaTku) pebep u3
MaTepHasia Tpy6 MM OTJIMBEOH OpeOpeHHEIX TpYO. i

Jlns ofecreyeHHsi XOpOlIEro KOHTakTa pebep € TpyOKamu B Ha-
CallHbIX KOHCTPYKIMsIX TMPHMEHSIIOT NOKPLITHA Hapy2KHOH opeGpeH-
HO TIOBEPXHOCTH METAJJIOM (FOpSISHM HITH TaibBaHHYECKHM CrocoGom)
WJIH CrEHHAJLHEIMH MOKPHTHAMH. VICNONB3YIOT M METOALl MeXaHnye-
CKOro -ofecneyeHtsl KOHTAKTA; NMPOTATHBaHHE Yepe3 TPYOKH pasiKuM-
HOIl LlaHTH WJIM UIAPHKOB, THADABJIHYECKOE pacliipeHHe TpyOok (Aa-
Baenne 150—250 atu). OGecrieuenie HaZCKHOTO KOHTAKTa MEXKAY
TpyOKaMy M peGpaMH SIBJSIeTCsl BaXKHBIM yCJIOBHEM sl (QeKTHBIIOI
paGoThl OpeGpeHHOH NOBEPXHOCTH, YTO MOAPOGHeH paccMaTpHBacTed
HUXe.
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Ianst pacuera TenJocOMEHHNKOB HEOOXOAHMO pacnojarath CHEIT-
HEIMH 3aBHCHMOCTSIMH IS HaXOKJAEHHs KO3((HLMEHTOB Terionepe-
nauyd yepes opeGpeHHble MOBEPXHOCTH. B ccoTpercTBHH € BHpaxe-
preM (1.57) koz¢duineHT Tervionepenaul yepes opeCpeHHYI0 CTEHKY
OnHUCHIBaeTCs (popMyJion

1
k= — 8 Fn , 1 Fy
oaNpd A Fey o Opy Foey

KKaJ/M2-u-rpag. 3.1)

[Mpu pexuMax HarpeBa MJIH CyXOT0 OXJIaXKAEHHS, KO la NOKa3aTedlb
¢ = 1, sra Qopmysa cooreercrByer Beipaxenuto (1.52). Ilpoeenem
aHaju3 BJMSIHMSL HA KOPOMUKEHT TemIonepeflayl rnokasarened,
BXOAsiux B ¢opmyay (3.1). ‘

VCJIOBUSA NMEPEHOCA TENJIA B TPYBKAX

Kos¢dhuieHT TeMIOOTAAYH O, Onpeliessercs B 3aBHCHMOCTH
OT FHIPOAMHAMHYECKHX yCJOBHH TeueHust B Tpy6ax. Ilpu apHeHUH
N0 TPyGKaM KHAKOCTH JAaHHBIE O 3aBHCHMOCTH KO(D(PUUMEHTOB Olgy
noapobro paccMoTpennt B paGote M. A. Muxeesa [32]. Jlas namu-
HApHOTO peXHMa TeueHHS JKHAKOCTH, XapaKTepH3YIOLIEroCst 3Haue-
uusMH Re, < 2-103, kosdpuuuent o, onpenensercss KpHTepUanb-
HOIl 3aBHCHMOCTBIO

Nug, = 0,15Re5® Pry®Grs! (Pro/Pry)"%,

rpe Pr, = v,/a, — kpurepuil [lpanprag, yunTeiBaroluil BJIHSIHHE
polia KMAKOCTH; @, — KO3QQHLHEHT TeMIepaTy polpoOBOIHOCTH
KMAKOCTH, M2/4; v, — KO3(D}HUMEHT KHHEeMaTHUECKOH BASKOCTH
WuAKocTH, M2/u;  Gr = gP Atdi/vi — xpurepuit Ipacroda; f —
KO3QpHIHEHT 06BeMHOTO pacilipenust, Yrpan;, At — Temnepaty pHblit
nepenaj, Mexjay cpelHeil TemnepatrypoH MXHUAKOCTH f, M TeMilepa-
Typoii cTeHKH TpYOH 47, ° C; d, — 9KBHBaJeHTHBIN MameTp TpyObl, M;
Pr; — xpurepuit [lpaHpras npu Ttemmepatype CTeHKH TpyO®l ff.
Kpurepnit I'pacroda yumtbiBaeT BJMsiHHE CBOGOAHOM KOHEEKILHH,
a napamerp (Pr,/Prs)%?® — HanpaBnieHye TemsoBOro MOTOKA.

Jnst pasutoro TypOYyJIEHTHOTO pexkuMma TeueHHs npu Re, >
> 10* xputepuanpHas 3aBHCHMOCTb HMeeT BHJ

Nuy, = 0,021Re’Pr ™ (Pr,/Pr;) .

Jlnsi nepexopHOro pexuMa TeueHMsi, B o6jactH 3HaueHHEl Re,
ot 2-10% po 1-10* Kos(PUUHEHT TENNOOTAAUH Oy, PE3KO HIMEHSETCSH
B 3aBUCHMOCTH OT psila ycJioBufl, xotopble B paGore M. A. MuxeeBa
npeicrapiedisl B ¢opMe rpaduyeckoil 3aBHCHMOCTH

Nu,, = [ (Re; Pr,; Gry; Pr,/Pry).

Hcnonbsys 3707 rpaguk, MOXKHO ONPENENIHTH O, S MEepexoi:-
HOTO peXHUMa TeYeHHs] BOAHL.
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B Qopmyny (3.1) Bxomut xosbduument opebpenns F./F,,
KOTOpHIil JUisi [OBEPXHOCTHBIX TENJOOOMEHHHKOB B YCTaHOBKaX KOH-
AHULOHNPOBaHUsA o6byHO coctasnser 8—20. Ilns pacuera npuHH-
MaeM cpefHee sHauenue 4.

3anaBiiich NSTLIO 3HAYeHHsIMH  KODOHIMEHTOB TEmIOOTAAYH
CO CTOpOHH BO3RyXa, paBHbMu 10, 20, 30, 40 u 50 xxan/m2-4-rpaj,
npuHsB cpefniorn Temiepatypy Bopl 20° C ¥ KOHCTPYKTHBHbBIC MOKa-
saTeNu JJS THIOBBLIX MOBEPXHOCTHBIX BO3AYXOOXJajHTesNeH ¢ AHa-
mMetpamu Tpy6 22/18 MM, no ¢opmyJe (3.1) npoBeaeM aHAIHM3 BIHAHHS
CKOPOCTH JIBUIKEHHS BOJb B TPyGKax Ha KO3(Q(UIHEHT TenJjonepenain.

Ha puc. 42 nokasanbl pacyeTHbie AAHHEIE IO H3MEHEHHIO KO3(-
(unMenToB Tensonepenayd k B 3aBHCHMOCTH OT CKOPOCTH @ BOMBI
B Tpy6kax. Ha rpaduke BHAHO yeTKoe BrIAeJICHHE TPeX THAPOAHHAME-

K xxar/mé-v-C N

To »
0 ,M”L——”"_
50"%/" L
dr‘é P 11|
20 g 0> Puc. 42. Pacuernas
s | L4 | zapucumocts  kozddn-
e - — //ﬁ’ IHeNTa TeNJonepefaun
1" OT CKOPOCTH BOAH B
” et p Ka/,/,,Z-v-"c prﬁKaX
=10 *
aw
-
6
603 GUs 408 41 42 93 g4 Q5 Q7w

yeCKHX 30H: JIAMHHAPHOTO peXnMa TeueHHsl NPH CKOPOCTH BOABI
0,1 M/c ¥ MeHee; TEPEXOJIHOIO peKUMa TeYeHHs, OrpaHHUYHBAOILErOCH
ckopocTsiMH okono 0,3—0,35 M/c; TypOy/IeHTHOIO peHMa TeueHHsl.
BecbMa XapaKrTepHa CHJIbHAsi 3aBHCHMOCTL KOphHIHEHTa Temo-
nepesaud OT CKOPOCTH BOJbI B OGJIaCTH NEPEXONHOFO pexkuMa. ¥ Be-
JIMUEHHE CKOPOCTH Bogml GoJsiee 0,35 M/c obecrnieunBaet 3HAYHTEJLHO
MeHblllee NOBbILIeHHEe KO3POUIHEHTOB Tenjionepenayl, HO ¢ yBejgHye-
HHEM CKOPOCTH NPaKTHYECKH C KBaJPaTHYHOH 3aBHCHMOCTBIO BO3-
pactaer CONPOTHBIIEHHE.

Ecan B pacueTax NRUHATH CPENHIOI TeMreparypy Bosm B 8° C,
UTO XapakTepPHO JIsi PEXHUMOB paGOThl NOBEPXHOCTHHIX BO3AYXO-
oxnaluTesel, TO 30Ha MaJio#l 3aBUCHMOCTH Ko3(duukeHTa £ OT w
HayHHAETCA [PH 3HAYEHMSIX CKopocteil BoAb! B TpyOKax B 0,7—0,8 M/c.

[lpu pexuMax HarpeBa BO3JyXa, KOrja CPEHsSl TeMIepaTypa
ropsiueit Bojw! nopsijiika 80° C, 30Ha Masol 3aBHCHMOCTH K OT w HauM-
HaeTcsl NpH CKOpocTAX BoAbl B Tpy6kax 0,15—0,2 m/c. Iina obecne-
yeHHsl ONTHMAJbHBIX YCJOBH{I NepeHoca TenJa MeXy CTeHKOH H XKuJ-
KOCTHI0 HEOGXOLHMO TpH KOHCTPYHPOBAHHH MOBEPXHCCTHBIX TEMJIO-
0GMEHHHKOB NPHHHMATh TaKylo CXeMy JBHIKEHHS BOAbI N0 TPyGkam,
[pH KOTOPOH CKOPOCTH BOJBI ObUIM HE HHIKE OFOBOPEHHBIX T'PaHHIL
JJIs. pa3BHTOTO TypOynentHoro pexuMa. Ilpu stom caenyer o6pamars
BHUMaHHe Ha BEJHYHHBI KO3(phHIHEHTOB opebpenus. i noBepXHOCT-

94



HBIX TeMyIOOCGMEHHHMKOB C BHICOKHMH KO3(dHIuenTaMu opeSpenus
(20—25) pexoMeHAyEMEIE CKOPOCTH BOALI B TPYOKaX HECKOABKO yBe-
JIMYMBAIOTCH IO CPABHEHHIO G NPHBENECHHLIMH BBILIE 3HAUYCHHSIMH.

B unxeHepHOH npakTUKe A BHYHCACHHS KO3POHIMEHTOB Clgy
OpH PasBUTOM TypOYJICHTHOM pEXKHME TeueHHst BOAbl B TpyOxax
MOXKHO TIOJIL30BaThCA YMNPOLLEHHOH (opmyJioi

o, = (1230 + 19t,) ©**/d3® xxan/v?+u-rpan.

B ycranoskax KOHAHLHMOHHMPOBAHHSI IIHPOKO HCIIONB3YIOTCA MO~
BEPXHOCTHBIC BO3AYXOOXJafuTeaH, B TPYOKaX KOTOPHIX JBIKETCH
KUTISIHE XOJOAMJIBHBIH areHT. Takie TensooGMeHHUKH Helocpell-

Tabruya 7 Tabauya 8
OnsiTHble Lavubie 1S pacueTon OnuiTHHE pexOMEeRZAyHH no EHGOPY
KOQd}d}HﬂHEHTGB TenaooTRaAuYU PEEHMOB ABUIKCHUA XOJOAHALHBIX
PAINNUHLIX XCAOAWIEURIX AFCUTOE AreHToE
Temre~ Onsitebl Ko3dhduruueHT Aa PekoMenyemule
parypa JLRA aTeHTOB (P}, KO/ME-C
KHIEEHR Gos
XoJ10- BH
AHABHOTO KBan/u?.u
argxga. Ppeon 12 ] dpeon 22 | Op on 142 dpeon 12 dpeon 22
10 97 3.5 29 1 000 80—100 85—120
5 2,(55 3,32 2,13 2000 90—120 100—140
0 2, 3,2 2,05 bl
_5 24 313 198 - 5 000 110—160 120—180
—10 2,3 3,0 1,9 10 000 130—200 140—220

CTBEHHOTO HCIapeHHs! XOJOAHJBHOTO aTeHTa YacTO HasblBalOT NPOCTO
«HCTapuTen». B KayecTBe XOJOAMJBHHX areHToB Haubosbluce pac
npocTpaneHHe NoJayunan ¢peonsl 12, 22 u 142. Jlnsa noBepXHOCTHLIX
Bospyxooxaaauteneit A. A. Toronunmim [5] pexomenayercs cnenyto-
wag GopMyJia AJg pacuetTa BHYTPEHHHX KOQHINEHTOB TellJIOOTAaYH:

Ooy == Aue, (@02 V 12/d, Kxan/M?.u.rpaf, (3.2)

rae A, — onsitHuI Koshduirent o tabi. 7; gy, — yIAeNbHHIH Tel-
N0BOH MOTOK Ha BHYTpeHHeHl noBepxuHocTH Tpy6 Fy,, Kkan/M2-u;
wp, — MacCcoBasl CKOPOCTh XOJOAMIBHOIO areHra B Tpy6ax, Kr/m2-c.

Bennuuna yaenbHOrO TOIJIOBOIO TOTOKA ¢, B HOBEPXHOCTHBIX
BO3yXOOXJIAMIUTENAX C HEMOCPEACTBEHHBIM HCHapeHHeM XOJOMWJIb-
HOro arenta o6blyHO CHIBaeT 3ajaHa yCJOBHSIMH HapyXHOro TeIio-
oOMeHa H NMPHHATHIM KO3(uLHeHTOM opeGpeHHs HapyKHOH noBepx-
HOCTH. Ilp# 3HauMTENLHBLIX BEHUMHAX MacCoBO ckopocTH (peoHa
B TpyOGKax pe3Ko yBeJHYHBAETCSl FHJIPABJHYCCKOE CONPOTHBJEHUE
TennoobmenHuka. [lostomy Heo6xopnmo BHIGHpaTh ONTHMAJbHLIE
8SHaYeHUs wp,, NPH KOTOPHIX obecrieyHBaeTcs AOCTAaTOYHO HMHTEHCHB-
Hbil BHYTPEHHH{1 TeMJIOOOMEH MpPH CPaBHHTEIBHO NpHEMJIEMBIX FHApa-
BJIHUECKHX COTPOTHBMeHHAX., PeKomeHiyeMbie 3HaueHMsl MaCCOBBIX
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ckopocTell (peoHa B 3aBUCHMOCTH OT YAEILHHX TEIJIOBHIX MNOTOKOB
npeacrasienst B tabn. 8 [B].

B XOHAMIHOHEpAX CO BCTPOEHHBLIMH XOJIOJWJILHBIMH MallHHAMH
(8BTOHOMHBIE KOHJHIMOHEDH) MIPHMEHSIIOT TOBEPXHOCTHLHIE —TeMJIo-
oOMeHHHKH, B KOTOpHE HoCJe CXKaTHA B KOMOpeccope NOCTynaeT
rasoo6pasHpiil XOJOAHILHLIH areHT, H OT HEro HecGXONHMO OTBECTH
TEIVIO ¢ Leb10 ofecieyeHHs Iepexoia XONOAWIBHOIO arelTa B XKHAKOE
coctosinde (KoHaeHcanus). Takue TennooOMEHHHKH HasLIBAalOTCsl KOH-
JileHcaTopanHt.

[Tpu pacuere KOHAGHCATOPOB pa3fie/IbHO OnpelesigeTcs nepsas ero
30Ha, TAe NPOHCXOZHT OXJaXKJeHHe Fa3o00pasHoro XOJOAWILHOIO
arenTa 1O TeMMEPAaTypni KOHAEHCALHH, H BTOpasl 30Ha, [A¢ MPOHCXO-
IMT KOHJGHCAIUsl XOJIOAMJILHOI'O areHta. MexaHH3M mNpoleccos Iiepe-
HOCA TEmJla M MacChl B KOHJCHCATOPEBEIX TEMIOOCMEHHUKAX BECbMa
CJOMEH U elle HEJOCTATOUHO H3YHCH.

Insi  OpMEHTHPOBOYHHX pacueToB KO3(HUMEHTOB BHYTpeHHE(l
TEMJIOOTNAYH B 30HE KOHAEHCALHM XOJIOAHJIBLHOTO &IeHTa MOXKHO HC-
NONB30BATE CJEAYIOUZe YNPOLIEHBOE BhIParKeHHE:

Oty = 1,26M %2 (17 )%,

rie | — pMHHA NyTH XOJOAHJIBHOIO areHta B TpyOKaX KOHAEHCa-
TOpa, M.

B a1OM BHIpameHHH cooTHOLleHHe I/d, OGLIYRO MPHHHMAETCsl pab-
HEIM B 8001200, a nokasarens M onpegensieTcst pUaHueCKHMH CBOf-
CTBAMH XOJIOAMJIBHOrO areHta. s ¢peoHa 12 B 3aBUCHMOCTH OT

9 fe -+ 1
cpensefl TeMnepaTypul [JIEHKH, T. €. —L_E‘_\f(rne t, — Temneparypa

KOHJICHCaLlUK, & f; — TeMnepaTypa CTeHKH TpyGu), M umeer cienyio-
HiHe 3HayeHNs:

%’3, € ...... 5 10 15 2 2 30 35 40

M oo 275 265 2,656 25 244 2,35 2,25 22
YCJIOBUSI HAPY)XHOIO TENJIOOGMEHA

KOHCTPYKTHBHOE BLINOJHEHHE TEMJIOOOMEHHHKOB OKasbiBaeT 3Ha-
YHTEIbHOE BJHSIHMEG Ha YCJIOBHSI HapyKHOro rtemjoo6mena. [losepx-
HOCTH COIIPHKOCHOBEHHSI C  BO3AYXOM, OMBIBAIOIMM OpeGpeHHbIE
TpyGKH, cjaraercss U3 nosepxHocteil pebep F, u Tpy6oK F:

o 2

w=Iy, - F v
B rn. 1 paccMorpeno momsitve o kKoa(gdunuente 3bdEKTHBHOCTH
pebpa 1o BeipaxkeHHo (1.48), xotopoe MOXKeT OblTh NPEACTABJIEHO

B BuJe

Np = (¢ — Lr)(E — t1,) = 0p/0s,
rae 0, — TeMmneparypHbIl Hanop MexJAy TeMnepatypoii Bosnyxa ¢
M cpepHed Temmeparypolt pe6pa f;,; O — TeMnepaTypHBI# Hanop
MeXJly TeMIepaTypo# Bo3flyXa ¢ u TeMneparypoll y ocHoBanusi peGpa ty,.
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Ha puc. 12 nokasano, 4o Temneparypa y OCHOBaHHS pebpa paBHa
TeMIlepaType Hapy:KHOll crenku Tpy6ol f,. Taxoe paseucrso umeer
MECTO TOJILKO INpH BHINOJHEHHH MOHOJHTHOIO opeGpenust (HanmpHMep,
HakaTHble peGpa) uau 1npn oGecrnedeHH FaJelKHOIO KOHTaKTa MeXAy
TpyOKO# M pebpamu (ropsiuee HJH raJibBaHHYECKOE TNOKPLITHE HapyX-
HO# mnosepxHOCTH). Tlpd HENOCTATOYHOM KauecTBe KOHTAKTa BO3HH-
KaeT JIOHOMHHTENbHOE TepPMHUECKOe CONPOTHBRJEHHEe B MECTe KOHTAKTa,
YTO OlUpeAessieT HalnuKe TeMIepaTypHOIo Hanopa MexAy TeMiepary-

poil OocHOBaHusl pebpa f;, U TeM- to ¢
neparypoii crenku £, (puc. 43): =
Our = 7, — 7R t
KT = ¢f, T Jed “s %t
a / - tll
Torpa temnepatypHulll HAOp o % Q) 42
MexK/ly BO3JIlyXOM H CTeHKOH Tpy- {; Ly
Obl COCTABHT ir/ Y Ly
BT = t — l-, / %\
H GyneT OTAMYATLCS! OT TEMIEpa- % e CNNANNN
TypHOro Hanopa 0;: ty 7 h
eT b e;' ‘Jr em‘- /
Puc. 43. Cxema pacnpepenesus temnepa-
B atom S ”" Cpelnsis Typ B pe6pHCTOH NOBEPXHOCTH BO3RYXO-
TeMnepaTypa HapyiKHOf nosepx- oxJanuTens

HOCTH f, OTJHYaercsi OT cpenHed

TeMneparypai-pebpa f5,. Ilo ananoruu ¢ noxasatesem 1), MOMHO HC-
NOJL30BATh MOHATHE O MoKasatese KO3hHLHEHTa 3PPEeKTHBHOCTH
s Bcell HapyHOH nosepxuoctd [5]:

t—ta _ Bu
‘}']H B T— tT = (_)T. (33)

VunTeiBast 4acTHBIE TeMIEpaTypHEIE HAMOpHl M COOTHOLIEHHS NO-
BepxHocTH pebep Fy u Tpy6 F., mojyyHM BhIpaxeHue AJsi TeMnepa-
TYPHOrO Hanopa Memny TemiepaTypoll BO3yXa M CpeiHeil Temnepa-
TypoHl Hapy2XHOI NOBEPXHOCTH:

9H=t——tH=M"—F—I:)—TF3 (3.4)

N3 Bupaxennii (3.3) ¥ (3.4) nonyuuM GopMyJsy, CBH3LIBAIOILYIO
NOKa3aTesIH 1), H 1

1 —
Ny = YN+ ——So’:“" . (3.5)

rAe §, — KoshdullMeHT, YIHTHBAIOWMH TOIJIOBOE CONPOTHBACHHE KOH-
TakTa MEeXAy pebGpoM H TpyOxof;
xX= 07/0p =1 — (eKT/eT);
Sop = F,/F, —¥okasaTe/b opeGpeHHsi N0 OTHOLICHHIO K HapYXKHOH
NOBEpXHOCTH TPYO, M2/M2.
4 ©. 5. KoxopHu a7



Ilns pexuMOB OXJaJIeHHs M ocyweHus Bosayxa A. A. Toro-
nunpd (51 npemnoxeno ciepyiouiee BbIpaxkeHHe [Vl HaXOXKIEHHSA
Kos(puiluenTa y:

- 1 — (atERyx/Sop)
X 1 - apEnpRur [T — (1/Sop)] i

rie R,, — TepMHYECKOe COMpOTHBJICHHE B MECTe KOHTakTa TPYOKH
¢ peGpoM, M2-4-Fpaji/KKall.

Pacuetsl k02¢dUIHEHTOB j MNOKA3HBAIOT, YTO i1 MOHOJHUTHEIX
pefep ¥ TpH XOpPOILISM NOKPHTHEH HapyXHOH NOBEPXHOCTH METa/vioM
ko3¢ dHUHEHT Y = |, T. €. OTCYTCTBYeT TepMHUECKOE COIIPOTHBJEHHE
KOHTaKTa ¥ TeMIepaTypa OcCHOBaHHs pelpa paBHa TeMneparype
norepxHocTd  TpyGri. I[lpe moxom BeINONHEHHMH KOHTakTa pebep
¢ Tpy6ramu Kos(ulueHT § noHuxaerca jo 0,6—0,48. CnenoBatesn-
HO, BBICOKO€ TEPMHYECKOE COMPOTHBJICHHME KOHTAKTa BEAeT K CHIKe-
HHIO TemyioBoll 3(peKTHBHOCTH TOBEPXHOCTHHIX Tem100CMeHHHKOB,
4YTO JIO/2KHO YUUTHIBATECA IPH KOHCTPYHPOBaHHHM U pacyerax.

Ilnst TOHKOro npsiMoro peGpa MpSIMOYFOJIBHOTO ceueHust Kosddu-
nneHt s¢derTHBHOCTH peGpa onpenesisiercsl 110 BLIPAXKEHHIO

np=th{k YV m)/h Vm, (3.6)

rae h — Bricota pebpa.
Benuuuna m Beuucasercs no GopmyJdiam:
JJisl PEXXUMOB HarpeBa H OXJawJeHHs 6e3 KOHJeHCallH BJaru

m = 200,/8,A, 1/M%
IJISL PEFKIMOB OXJIaK/IeHHS] C KOHAEH ALl BlarH U3 BO3JyXa
m=20.E/6A, 1/n2,

rae 8, — Tonmuna pe6pa, M; A, — KO3OOHIUMEHT TEIIONPOBOAHOCTH
MatepHana pebpa, KKan/M-y-rpaj.

Pacuerst 110 BopameHu1o (3.6) BHISIBASIOT CAEXYIOMMH XapakTep
u3MeHeHHs1 Koabduuuenta sdpdexkTHBHOCTH pebpa:

[IpH TIOCTOSIHHOM JAuameTpe TPYOKH C yBeJMUCHHEM BLICOTH pebpa
KO3(pHUHEHT 1), YMEHbUIACTCS;

[IpUMEHeHHe MeTaNJIoB ¢ GosibuliM A, 0GECTeUHBaeT POCT 7),;

npu manoii Beicote pebpa (h = 0,01 M) yBenuuenue kospduuu-
€HTa TEIJIOOTAAuH ¢, HEe3HAYWTENhHO YMEHBIUAET 1),

npH MaJloli BbicOTe pebep yMEeHBIUEHHEe HX TOJIUHHBI He3Haul-
TEJLHO CKa3plBaeTcsi Ha 1)p. '

CrnepoBaresibHO, NPH KOHCTPYMPOBaHHH MOBEPXHOCTHBIX Tennao-
o0MEHHUKOB palHOHANBHO DpHMEHeHHe TOHKHX pebep, uto obecne-
YMBaeT SKOHOMHIO MeTaJllla M yMeHbIIeHHE Macchl anniapartoB. [Ipak-
THYECKH BHIGOp TOMIHHBI pefep OrpaHHYUBaeTcsi TOJBLKO coobparke-
HHSIMH MeXaHHYeCKOH M aHTUKOPPO3HOHHOH NPOYHOCTH opeCGpeHHOH
MIOBEPXHOCTH. BHIGOP OUTHMANBLHOH BHICOTH pebpa, KpoMe OLEHKH
1o Ko3(hGhHUIUHEHTY 1)p, CBSA3aH C HEOOXOKUMOCTBIO YUYeTa KOHCTPYKTHB-
HLIX ocoOeHHOCTEH M HasHaueHusl TemIooOMEHHHKA, :
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Pa3smeps! OpeSpeHHEIX NOBEPXHOCTEH NPHHATO CPABHHBATH IO CJle-
AYIOIMM noKasarensim (puc. 44): Hapyx bt d, W BHYTpeHHHH d,,
auametpel TpyO6OK; 1Iar s, ¥ TonuuHa 8, pebep; war s, TpyGox B IJIO-
CKOCTH, TEepTeHJMKYNsPHOR HalpaBieHHIO JNBHXKEHHA Bosayxa (no-

T- I (Se-2) T e “r“ L
b
s -0
HHHE Y WIS
U %l x| 4 =
<t 1. s 2D -OHHEDA
. _g ' -~ S . H =
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Puc. 44. XapaxkrepHule pasmepnl opeGpeHHsl TPYOYaTHX TeNmIOOOMENHHMKOB:

a -— prﬁqa'ro-n.nacnmuarme 1enJI006MCHERKH ¢ KODHAOPHHIM PacloyICKECHHEM TpPpy-

6oK; O — opebpeHuLie TPYOuUaThie TCNJIOOOMEHHHKH € INAaXMaTHLIM DachoJoKeHBeM
Tpy6OK

NepeyHbiil 1Iar); NpOJONBHEIH LIAr S, TPYOOK; SKBHBAJEHTHHIN [Ha-
mMetp d, KaHala JUis NpoXoja BO3AyXa; JJIMHa Kavajsa L ans npo-
Xo0la BO3AyXa B OpeOpeHHOM TeIvio0OMEHHHKE.

Ina onuHouHeIX TPYG C KpyrJbM opeOpeHHEM reoMeTpuyecKas
BpicoTa pebpa onpeliesisiercs TNo (Qopmyrnie

h= (Do — d;)/2 ™,

rae D,, — HapyXHbHl Auamerp OpeOpeHufl, M.
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Hasi rragkuX DJIaCTHH NPH PaBEHCTBE TNONEPEYHOTO W MPOJOJEs
Horo wara tpy6 (s, = s,) reoMeTpHueCKasi BhicoTa peOpa onpeje-
Jsiercs no ¢opMyJe

h= (s, — d)2 m.

Ilo pesynpratam HCNHITaHHE YCTAHOBJICHO, YTO C YBE/JIHYCHHEM
BLICOTHL pebpa oTMevaercsi najeHve KoaQpuuueHtoB o, OnmHo-
BPEMEHHO YXYJAIUAIOTCS] H 9KOHOMHYECKMe NOKa3aTeslH [0 CTOHMOCTH
M Macce yACIbHOH NMOBEpXHOCTH TemooGMeHHHKOB. IlpuMeHeHne Hu3-
KHX pebep obecrieunBaer yBeJHYeHHE o, HO NPHBOAMT K yXYyAille-
HHMIO NOKa3aTe/ell MO PasBHTHIO HADYXKHOU MOBEPXHOCTH W JKHMEBOTO
CeueHHst I TpoXoja BO3AyXa. BeGOp OnTHMajJbHOIO reoMerpHue-
CKOTO pa3mepa BLHICOTH pebpa MOKHO OLEHHBAThH NO COOTHOIIEHHSIM
hid, w bis,. '

Oruouiense BEICOTH pe6pa K HapyKHOMY JuaMmeTpy TpyGni Auis
COBpPEMEHHBIX KOHCTPYKLHK NOBEPXHOCTHBIX TeIIOOGMERHUKOB KoJs€e6-
Jercst B npepenax 0,4—0,7. Ilpu manmx puamerpax 1py6 (10—12 Mm)
NPUMEHSIOTCSL GoJIbLIKEe BeNHYKHBl OTHOWeHHHA. Tak, npu d, = 12 MM
BbICOTa pebpa uMeeT BesHUHHY mopsizka 7 MM. C yBe/HueHHEeM AHa-
MeTpa TpyGHl oTHOWIeHHe h/d, yMeHbluaercs.

IIlar peGep OKa3hiBaeT CYHIECTBEHHOE BJHSIHHE HA TEIJIOTEXHHYe-
CKHe, a3pOJAHHAMHYCCKHE H SKOHOMMYECKHE MOKasaTesld NOBEePXHOCT-
HEIX TeNyIoOOMeHHHKOB. Y MeHbiileHHe mara pefep NPHBOAMT K BO3-
PacTaHHIO a3POAHHAMHYECKOrO CONPOTHBJEHHS M K CHHXEHHIO o,
C npyrofi CTOpoHBI, yBeJMYECHHE Yucja pebep Ha EIHHHUIY JJIHHEL
opeGpeHRoOil TPyOhl 06YCNIOBAHBAET PA3BUTHE HADYKHOI MOBEpXHOCTH.
[NostoMy creflyer npuHHMaTh OnNTHMasibHbIE 3HaueHHs wara pebep.
Jns coBpeMeHHBIX KOHCTPYKIHE NOBePXHOCTHBIX TEMNOOGMEHHHKOB
Sp == 2-+4 MM, AAs Tpy6uaTo-NJIaCTHHYATHX TEIJIOOOMEHHHKOB §, ==
= 2,0--3,3 MM, 7S COMPANBHO-HAKATHRIX M CIIHPAJbHO-HaBHBHBIX
Tpy6 s, = 3--4 mm. CooTHolleH#He BHICOTH pebpa K wary peep co-
crapasier h/s, = 2--3,5.

OlLeHKa reoMeTPHYECKHX pasMepoB OpeOPEHHOH MOBEPXHOCTH 110
yC/IOBHAM OGECTCUEHHs] NPOXOAd BOSAYIIHOTO IIOTOKA NPOU3BOAMTCS
0 NOKA3aTe/l0 SKBHBAJEHTHOrO JMaMeTpa KaHa/la, BBIUHC/SIEMYTo

no ¢opmyJie
d. — 2 (s; — dy) (sp — Op)
o (8 —dz) 4 (sp— Op)

Ha puc. 44 samrtpuxoBaHHBIMM yYyacTKaMH IOKa3aHEl TeOMETpu-
UeCKHE PasMephl, Onpepensione d, M MAaCTHHUATEIX H TPyGuaThiX
opebpeHHbIX nMoBepxHocTell. B miacTHHYATO-TPYGUATHIX TemnooGMmeH-
HHKaX OTCYTCTBYIOT IPOCBETH MEXKJY BepiluMHaMH pebep, fre HabJ1o-
Jal0TCsl HOBBIICHHBIE CKOPOCTH BO3JYINHONO I0TOKa. JIJist 'ofMHOUHBIX
opebpeHHbIX TPYO XapaKTepHO HaJlMuHe NPOCBETOB MEXAY BepiIHHAMH
pebep, 4To 06yC/IOBJHMBACT NOHHKeHHe KOI(HLHEHTOB o, 10 CpaBHe-
HHIO C TerJI00OMEHHHKAMH CO CIVIOLIHLIM IJJACTHHYATHIM OpeGpeHHeM,
IpPH OAVHAKOBEIX CPEAHHX CKOPOCTAX BO3AyXa.
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Ha puc. 45, a npexncrasiedsl nonyyenHeie A, A. ToronnubM [5]
rpaguyecKue 3aBHCHMOCTH KO3(QUIMEHTOB o, AJs [JIACTHHYATO-
Tpy6uaTelX TEMIOCOGMEHHHKOB € KOPHIOPHLIM pacrosioxkenneM Tpy6
H TJIaIKHMH TUIACTHHAMH. DTH OTNKITHLIE JAHHLIC PEKOMEHAYeTCsl Np-
MeHSITh JJIs1 TeOMEeTpPHYEeCKM IIOJOOHHX OpeOpEeHHBIX MOBepXHOCTell,
OTBeYaloUMX  cooTHolueHusM: s,/d, = 2--2,5; s/d; = 0,2+0,3;
h/s, = 2-+-3.

Ha puc. 45, 6 mpexncraBnieHa rpaduueckass 8aBHCHMOCTh KO3(du-
LHEHTa TEMIOOTAAYH O, JAJsl TEIVIOOOMEHHHKOB M3 OJAHHOUHBIX TPyO

ay, xwanfr?e-C ay rranfrt-e-C
Ljds=5 Lidy=7
50—/3 70\ // 70_/5 %
20 28 ;
& NI ANN é,/ 6ol 33 Ve A A
39 P SN e
/ 5 O =
TP T A
30 794 ' /A/ ]
/4 2
7V 20 7
70 r/ 0
0 2 4 6 & 1 0 2 4 6 & 1m 12
(vp) xe/m2-c (vp) xe/m2-c
a) 5)

Puc. 45. PeaysibTaTei rpadHueckoro OCpeHeNHs ONEITHHIX JaHHBIX O
3aBHCHMOCTH KO3((HUIHEHTOB ¢, B TeNJIOOOMEHHHKAX ¢ KOPHAOPHEIM pac-
noJoxeHueM TpyO:

a — Tpybuaro-nNacTHEYaTHX; 6 —~ H3 OflHHOUHKEX opebpenHBX TpYy6

€ KpyIJIBIM [JIafKHUM opeGpenueM. ['eomerpruecKue pasMephbl opeGpe-
HUSl NPHOJIM3HTENHHO aHaJOrHYHBl OrOBOPEHHBIM BLIILE COOTHOLLE-
HUSIM.

Kosddrnuenr o, Ha rpaduKax npeactaBlieH B SaBHCHMOCTH OT
H3MenenHst vp (MaccOBas CKOPOCTh BO3JlyXa B CYXKEHHOM TpPy6GKamu
H peGpaMH XHBOM CEYEHUH TemJOOOMeHHUKa) H 6e3pa3MepHOTO COOT-
Howenust L/d,, XxapaKTepusyiouero reoMeTpHueckHe pasMmephl opeG-
PEHHBIX TEIOOGMEHHHKOB.

TFeomerpuyeckuii pasmep L (oJiMHA KaHaja JJsl MPOX0Ja BO3AYXa)
H3MepsieTcst OT BepIIMHBI pe6pa NepBoro psiia JO BepIUHHBI pebpa
TOCJIEfHEro 10 XOAy BO3AyXa psja TPYOGOK B TeliooGMeHHHMKe. 3
rpadukoB Ha puc. 45 BHIHO, YTO C yBeJuYenueM cootHoenust L/d.,
NPH OIMHAKOBLIX MacCCOBBIX CKOPOCTSIX BO3JlyXa 3HAUCHHS O, YMCHb-
LIAK0TCS,

Ionyuennniit xapakTep 8aBUCUMOCTH @, OT MOKa3aTe/si F€OMETpH-
YeCKOro mojo6ust OpeGpeHHBIX MNOBEPXHOCTEH HENMbh3sl CMELIUBaTh
€ BausiHHeM psinHocTd. Tak, npu opvHaKopoit reomerpuu opebpeHus
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(d, nNOCTOSIHHO) W M3MEHSIIOIEMCH YHCJe PSIOB TeluiccOMeHHHKA
(oT onmoro psina M Gosee) ¢ yBeJHUeHHEM YHCJa PSJIOB MOKasartelh
L/d, yeennuvpaercs. Vi3 aT0ro MOXHO chesaTh HEBEpPHLIl BHIPOA, YTO
HauboJiee BLICOKHe KO3DOHIMEHTH O, COOTBETCTBYIOT OJHOPSIIHBIM
TennooOMeBHHKAM. B JIeHCTBHTENLHOCTH ONBITHI MOKAa3hIBAIOT, YTO
VISl TPEXPSIIHOFO TEeMJIOOOMEHHHKa € INaXMaTHBIM pPAachOJIOKEHHEM -
Tpy6ox Kospduuuernthl ¢, npumepro Ha 30% Boine, yeM st OfiHO-
psiRHOro TenniooGMeHHVKa ¢ aHaJOTHuHON reometpuell opefpeHus
H NpH OJHHAKODBLIX CKOpOCTAX BO3pnyXa. [lpm kopuiopHoMm pacnosic-
KEHUM CTaJIbHEIX TPYO C JIEHTOUHBIM CTaJIbHBLIM OpefpeHHeM H KpyIl-
HeIMH TodpaMH MOJyuYeEbl CJeAyIOL(HE OMBITHHE JaHHble; eCiH 3a
1C0% npunsathL o, AI8 TPeTbero psiAa, TO JUIsl BTOPOrO psiia o, Co-
crapasier 95%, a oA nepporo 75% (npu vp = 610 kr/m2-c).

[lpu pacnpocTpaneHnM ONBITHBIX AaHHBLIX MO TpaduKaM Ha pHC. 45
Ha cayyall [axMatHOro pacnoJioenusi TpySok A. A. Iorosun [5]
peKoMeHAyeT yBeJIMYUBaTh 3HaveHus o, Ha 10—15%.

AspopuHamuueckoe COTPOTHBJEHHE JJIsi TPYyOUaTHIX TemJoobMeH-
HMKOB C IJIaJKHUM IJIacTHHYaThiM opebpeHuem A. A. Toronun [5]
PEKOMEHJlyeT MOACYHTLIBATL MO OMBITHOH (opMyJie

AP == 0,0113 (vp)'-7 (L/d,) xr/m

Sta QopMyJsia OTHOCHTCSI K yCJIOBUSIM MCMLITaHHH MPH OTCYTCTBHH
BJIald Ha Hapy»XHOH MOBEPXHOCTH TeIIoOOMeHHVMKa. Hannuue Biaru
8HAYUTENLHO TOBHIIAET a’pPOAMHAMHYECKOE CONPOTHBJIEHHE, O YEM
CBHAETENILCTBYIOT ONBITHBIE J@HHBIC, NPERCTaBJEHHLIE B (OpME OTHO-
LIeHUs! CONDOTHBJEHHs [JIsi BJAAXHOH M JiIg CyXoH MOBePXHOCTH
AP, /AP (npu up = 5+6 Kr/m3-c).

3a3op MexAy pebpamMu B MM: 2; 3; 4; 5 U 6; COOTBETCTECHHO
AP, /AP pasi 1py6 ¢ rnapkumu pebpamu 2,5; 1,9; 1,5; 1,3 u 1,15.
Iast Tpy6 €O CIUIOINHBIMH TMIaJIKHMH [UIaCTHHKaMH TIPH 3a30pe Mexay
nocneaHnMy 2 MM otnoweHue AP, /AP = 1.8.

M3 3THX DaHHBIX BUIHO, YT0 OCOGEHHO 3HAUHTENHHO YBeJHYEHHE
a95pOJIMHAMMYECKOTO0 CONPOTHBJIEHHSI Y TEIUICOGMEHHHKOB C MaJjibiM
8as0poM Mexay pebpamu (S, — ;). IT0 06CTOATENLCTBO HEOGXO-
JAMO Y4YHTHIBATE NPH KCHCTPYHPOBAHHH TEMJOOGMEHHHKOB, nNpef-
HasHaYeHHBbIX JUISl PEXHMOB OXJaMJeHHsI H OCYLIEHUS BO3AyXa.

3HaueHHe MaccoBOH CKOPOCTH BO3/lyXa B JKHBOM CEUeHHH TETJO-
o6MeHHHKOB 5—6 kr/m2-c¢ pekomenpyercsi A. A. Toronunbim [5]
UCXOJlsl U3 ONBITHBIX JaHHBIX O TOM, YTO yBeJHYeHHe ckopocTefl Bo3-
Jlyxa RO STUX 3HaYEHUH HEe NPUBOAHMT K CPHIBY H YHOCY BJar# ¢ no-
BEPXHOCTH TeNJIOCOGMEBHHKOB.

3a nocnienHee BpeMsl B YCTaHOBKax KOHAWIHOHHPOBAHMS Haualiu
IWHPOKO NPHMEHSITHCA TPYObl €O CNHMpasbHO-HAKAaTHLHIM OpeGpeHHeEM
(puc. 46). Otu opeGpeHHbIE NOBEPXHOCTH 06GJANAIOT KaK BBICOKOH TeXs
HOJIOTHYHOCTBIO H3TOTOBJIEHHS] (HaKaTKa Ha CIENUaJbHOM CTaHe,
COOPYKEHHOM, HanpuMep, Ha JIOMORENOBCKOM MAIIMHOCTPOHTE/bs
HOM 3apofie «KOHAMIHOHEpPY), TaK W XOPOIUMMH TelJIOTeX HHUECKHMH,
a5pOJIMHAMHYECKUMH U BECOBLIMH NOKa3atesiaMu, MOHONMTHOCT pebpa
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¢ Tpy6rOll mperonpeseNnsieT OTCYTCTBHE TePMHUYECKOTO COTPOTHBIE-
HHS1 B MECTe KOHTaKTa, a ryajikast ¢opMa pebep 06ycCaOB/HBAET MaJlbe
a3poNHHAMHYECKHE COTPOTHBJEHMS.

[o pesyabratam kccnenoBanufi B. E. MHunubM [19, 31] paum
PEKOMEHAAIMH O LieJJecOOGPa3HOCTH CO3[aHHsl KOMMAKTHOH U BBICOKO-
sdbex THBHONR TenOO6MEHHOH MOBEPXHOCTH U3 aJIOMHHHEBBIX HaKar-
HBIX TPYGOK ¢ KOHCTPYKTHBHBIMH I[IOKa3aTelisiMH No pwuc. 46, a. Ha
6a3e 5THX TPYGOK TEMJIOOGMEHHHMKH CO3[AlOTCS € MONEPEeYHbIM LaroM
OpeGpeHHBIX TPY6 s, = 25 MM M € NPONOJIbHBIM 1UAroM Sy = 22 MM.

3,0
- “’H‘M‘A LS S 8
AR
o :’:— =) 4
A —— (OO OO
WY <)
14 07 I\ C
a) g '
3,05 -

08 < .
Qe.h._.qq:' I
\(—; N S : A - ~ v

I’I q Hanpabrenue nomoxka bo30yra
5 - £)

Puc. 46. Tpy6u ¢ HakaTHEM opeGpeHHeM:

a — uesibHan opeGpcunas Tpybxa; 6 — GumeTalnuuecKkas opeSpeHHan Tpy6Ka;
6 — IYUOK Ope6peHHBIX TPYGOK

Kostdpunnent opebpenus nocruraer 6,2. Crenenb pasBUTHSI TIOBEpX-
HocTH — B o6beme 420 m2/m3, [loeepxrocts 1 M opebpenHOl TPyOhI
0,27 m2/m. B pexxuMax HarpeBa U OXJaxJeHHS BO3lyxa Ge3 H3MeHe-
HHSI BJIarocofiep:xalus noJiyueHa onplTHasi ¢opMyJa sl onpeaene-
HHS KO3GGHUHEHTa Temionepenauy

k, = 17,4 (vp)* 5w 18 gxan/m®.q.rpa. 3.7

ITpumeHentie stofl ¢GopMyJnl peKOMeHIyeTcsi B JManasoHe H3nMe-
HeHHs1 MacCOBOH CKOPOCTH Bo3jayXa oT 3,5 o 11 kr/m?-c. B pexumax
HarpeBa BO3AyXa CKOpOCTb ropsiuell Bogbl B TpyOKax peKOMeHAyeTcs
u3merste ot 0,2 no 1,0 M/c, a B pexumax OXJamKAeHHS BO3AyXa
w = 0,6=1,5 w/c.

B pexmumax HarpeBa UM OXJiamJIEHUS] BO3AYyXa aspOAHHAMHUYECKOe
COMpOTHBJIEHUE BHIUHCHAAETCA TIO ¢opMyJie

AP = 0,0345 (vp)-72!® kr/M?,

Fe z — yucho opebpeHHbIX TPy6 MO riy6GHHE TemJOOOMEHHUKa.
B pexumax oxnampieHuss M OcylleHHsl BO3JyXa NpPH MacCOBEIX
CKopocTsaX A0 4,5 Kr/M®«G B HCOBITAHHAIX HE HabJI0NalioCh CphiBa

103



CKOHJEHCHPOBABIIHXCSl Kaneds ¢ opebpeHHolt nopepxHoctu. Hanuune
KOHJIEHCaTa BbI3bIBaeT MOBBLILEHHE as5pOAHHAMHYECKOrO COIPOTH-
BJleHHsl, KOTOpPOe BhLIYHCJsieTcsl MO ¢opmyJe

AP,, = 0,33 (vp)1 4282 kr/v2

HeofGxomuMo oTMeTHTb, YTO NO pe3yJbTaTaM HCCJEAOBaHHIT
B. E. Munuuna nosnydeHa MaJjiasi SaBHCHMOCTb TEINIOTEXHHYECKHX
nokasatesiell NpU raAyb6HHE TeNJOOOMEHHHKOB HE MeHee TpeX pAEOB.
JLis IByX- N ORHOPSIAHBEIX TEINIOOGMEeHHMKOB OTMeUeHO SHAYHTEIbHOe
yMeHbineRHe Kos(duilueHToB Temonepenaud. [lostoMy onbiTHYIO
dopmyny (3.7) pekOMeHAyeTCsl HCNOJBL30BATh AJsl TEMJOOGMEHHHKOB
H3 aNIOMAHNEBBIX HaKaTHEIX TPYO C uMcjoM psfoB TPy6 no rnyGuHe
HE MeHee TpexX.

Ilns ofecneyeHusi SKCIVIyaTallMOHHOH HAJEKHOCTH HAKATHHIE
TpyObl HSTrOTOBJISIIOT H3 LBOHHBIX TPYO, KOTOPEIE 4YaCTO HAa3bIBAIOT
OuMeTalIMYeCKUMH HakatHoiMu TpyOamu. Bo BHVIMKorpsentmauie
[191 uccnepoBanucy Tensoo6MeHHHKH M3 TakHX TPy6G ¢ KOHCTPYKTHB-
HBIMH TIOKasaTelissMH corjlacHo puc. 46, 6. Ha cranenyio 1py6y
12X 9 MM HacaxuBalach BHeIUHsisl aJIOMHHHEBast Tpy6a H TPOBONH-
Jlach TPOKaTKa Ha crenuajpHoM cranke. [locne mpokarku ofecne-
YHBAJHCh KOHCTPYKTHBHEIE pasmepnl corsiacHo puc. 46, 6. Ha Gase
9THX TpPyOGOK CO3JaBaliMch TEMJIOOOMEHHHKH € TOMEPeYBLIM Iarom
Tpy6 s, = 31 MM K NpouONBHBIM I1aroMm s, = 27 mMM. Crenenb pas-
BUTHSI NOBEPXHOCTH — B oGbeMe 352 m2/m3, IloBepxHocts 1 M ope-
perHoil Tpy6e 0,3845 M?/M.

[No pesysnbTataM SKCIEPHMEHTAJIbHBIX HCCIENOBaHHUHN TernnoobmeH-
HUKOB M3 OHMMeTasJIMYeCKHMX HaKaTHHX TpyO NONydyeHLl CJAERYIOLIHE
CINLITHBIE BHIPaXKE€HHA JJs1 BBIYHUCJIEHHS KOo3h(HUHEHTOB TemJonepe-
Jaul U aspOAMHAMHYeCKOTO CONPOTHBJEHHS B peXHMax HarpeBa
U OXJIaXKJACHHsI BO3LYyXa 6€3 M3MEHEeHHS BJIarOCOAEpKaHHs:

" AN OXHOPSIAHOIO TeII0OGMeHHUKa

k, == 19,04 (vp)°*438y0.0% kgan/M®.y-rpan;
AP = 0,0464 (vp)™° kr/M%
JUIsl IBYXPSIAHOIO TEMIOOGMEHHHKA
k, == 25,59 (vp)*1320-157 kkan/mP-u.rpaj;
AP = 0,094 (vp)t-™ kr/m>%
JUIsT TPeXPSIHOTO Tenn006meHHMK§
k, == 19,27 (vp)**82w0 15 kran/m®-y.rpan; ,
AP = 0,15 (vp)*7" kr/m%
Vil YETBIPEXPSAHOrO TernJoOGMEHHHKA
k, == 16,78 (vp)°-560-1%6 kxan/M®.-4-rpag;
7 AP = 0,192 (vp)"-7 xr{m2
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211 onbiTHHE (GOPMYJILt PEKOMEHAYeTCsl HCHOJIB30BATH MNPH H3Me-
meHuH vp OT 3,5 10 15 Kr/M2-Cc N CKOPOCTH BOIH B pEXKHMax Harpeba
so3nyxa oT 0,2 no 1,0 M/c u B peuUMax oxJaxueHust BosnyXxa ot 0,6
10 1,6 m/c.

B uensax uHTeHCH(MUKAIMH HapylKHOTO TemjoobMeHa raajakce IJa-
CTHHYaTOEe Ope6penye 3aMeHsIeTCsT Ha TroQPHPOBAHHbIE [MJIACTHHEL
Ha puc. 47 noKasaHo KOHCTPYKTHBHOE BBINOJHEHHE TPYyOYaThHIX Ope6-
PEHHLIX 3JIEMEHTOB, HCIIOJIB3YeMbIX B YHHGHUIHPOBaHHBIX KaJiOpH-
depax tuna KY mogpenu C (cpenusns) (puc. 47, a) u mopeau B (Gous-
wasn) (puc. 47, 6). Tennoobmennsifl 5/1eMEHT BBHINOJHEH H3 CTANBHBIX

"™ LY
5 5
120 60
T 26 215
S
——— §Q ® H ;E-!r
mg ‘:- =
—— D y 2 b =
3% flsf <
e P %% 2 g 3
1y %
= 20| 40 | 40 | 20| 40 | 40 | 40
a) b)

Puc. 47. Tpy6ku ¢ roppupoBaHELM opeGpenneM

TpyGOK 16X 1,6 MM C HacaXKeHHBIMH Ha HHMX TOQPHPOBAaHHLIMH TJa-
cTHHKaMH. JlJis yBeJHYeHHd HapyKHOH TeMmJOOTRauH PacrnosoKeHHe
TPYyGOK cOBMeLleHHOoE, ¢ 1aroM 8 MM. KoHTaKT Mexxny Tpy6Kamu u Ha-
CaXXeHHbLIMH TUIACTHHAMH JOCTHTaeTCsl METOOM ropsidero HHKOBaHUsl.

[lo pesyaprataM SKcnepHMEHTa/IbHBIX HCCIENOBAHHE TemnJaoo6-
MEHHHKOB C KOHCTPYKTHBELIM BHIIOJIHEHHEM OpeGpeHUsl COTJIACHO
puc. 47 nosydeHsl CJELyIOLHE ONBITHLIE BBIPAXKEHHs! NJisI HaXOXKe-
HHsl KO3QULIHEHTOB TenJionepefaudl M aspoOIMHAMHUYECKOrO COMpo-
TUBJCHHS B PEXKUMax HarpeBa H OXJamACHHUS BO3yXa 6e3 H3MeHEHHSsI
BJlarocopepxaHus:

A1 Teruioo6MeHEHKOB Mopenn C

k, = 19,94 (vp)®-*%w® 132 kxan/m®-y.rpag;
AP = 0,22 (vp)® xr/m%
I TEIVIOO6MeHHHKOB Mojenu b
k, =17 (vp)*3%w" B gram/m?-u-rpag;
AP = 0,28 (vp)*® kr/v®,

Bhicoko# sKCn/TyaTauHoHHOlN HaZEXHOCTBIO OT Pa3pyLIERHUs B CAY-
Ya€ 3aMmep3aHHsi BOARI B TPYOKax OGJNajaioT TEMJIOOOGMEHHUKH U3
DJIOCKOOBANILHEIX TPYGOK ¢ roQpHpPOBaHHBIMH pebpaMu, KOHCTPYKTHB-
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HOe BHITIOJIHEHHE KOTOPbIX MOKa3aHO Ha puc. 48. Ilo peayssTaram
HCTBITAHHUI TeJIOOOMEHHHKOB H3 TaKHX TPYOGOK IOJyYeHbl CAEAYIOuLHe
OnbITHBIE (OPMYJIBI JIs BBIUHCIEHHsT KO3b(dUINEHTOB Temonepeaauy
M a3pOAMHAMHYECKOro COIPOTHBJEGHHS B PEXHMax Harpesa M OxJia-
XICHHsl BO3lyXa 6e3 H3MEHEHHsl BJIAaroCOAepMXaHus:

k, = 19 (vp)1%w012% kkamn/m®-y-rpag;
AP = 0,357 (vp)*5® /M.
I'CpPLKOBCKHM MeXaHHYeCKHM 3aBoioMm Tpecta «CaHTeXJeTaliby

CCI:CeHO CepHIHOE MPOH3BOACTBO TeNJOO6MEHHHKOB H8 IMJIOCKOOBAJ b+
HBIX TPYOOK € ropHpoOBaHHEIM Opes-

< peHreM, KOTOPhle HMEIOT HasBaHHe
— : :% KBB1-T1-01-—-KBB12-11-01 u cocrab-
B NS0T pAA H3 12 nomepom. DM Tenm-

P - JOOBGMEHHUKH

obyiagalor  mauboJee
XOPOLIMMH TeIJIOTEXHHYECKHMH H a3po-

,§, T R57 RUHAMHYECKHUMH NOKas3aTessiMH.

S— g————% Pacuer ¥ BriGop pexumoB paGoThl
8 ~ NOBE€PXHOCTHBIX TeMnJICOOMEHEEHKOB
§_’ 3 YAOOHO IPOBOJUTL C IOMOILIO [OKa-
SR e satenelt £,, b u N,. ,

Rt BN PaccMorpum  mocsienoBatensHOCTD
§ i pacueTa s NpAMOil 3aayd B pexuMe
E"’ OXJIaXKIeHHUs! BO3L4yxa 0e3 U3MEHEHUS
B

75 BJarocogepxanus. Ilpsmele sapadu
HanboJiee XapakTepHEl JJs1 CJydaeB

Puc. 48. Tnockoopanvhsie TPYOKH npoekTHpoBanus Y KB.
¢ ro(pHpPOBaHHEIM oOpelpeHHeM

3ajaHo: Macca OXJIAKAAEMOIO BO3JY-
xa G Kr/9; HauajbHbie napaMeTpbi Bosfyxa f;, di; Tpefyemasl KoHeuHas TeMIIEep a2«
Typa BO3LlyXa lp; TeMIlepaTyPa BOAB OT HCTOYHHKA XOJIORA Ilyy. '
OnpenenuThb: KOMCTPYKTHBHbIC IIOKalaTeJH TNOBePXHOCTHHIX BO3JLYXO=
oxaapurenefi (I1IBO); xosmmuecTBO NpoXxozsuieit no Tpy6Kam TeNIOOMOMEHHHKa XOJI0/
HOi BOLH Gy KOIMYECTBO BOSH OT HCTOUHHKA XOMONOCHaGkKeHUA Gyy; HaualbHYIO
TEeMIEPATYPY XOJIOAHOM BOAM fy, MOAaBaeMofi B [1BO; rtemmepaTypy Boss! mnocne
TIEO fy,.

nOC.HEIIOBaTEJIbHOCTb pemwreHusna

1. Toctpoesnem Ha I—d-guarpaMve ONpeNensioT YCAOBHS OCYIIECTBIEHHS 3a-
JaHHOTO PemMMa OXJakJieHus Bo3/lyXa 6e3 H3MeHeHHs BaarocofiepxadHs. Ha J—d-
Juarpamme HaxonaT Touku 1 M 2 (cM. puc. 49), oTBevaloike COOTBETCTBEHHO Haya/lb-
HOMYy M KOHEYHOMY COCTOSHHAM BOSAYXa JIPH NOCTOSHHOM BJIAFOCOREPNKauud d; =
= dy. B mecTe nepeceyeHnsi JMHHH NOCTOMHHOTO BJIATOCOXEPKaHHS ¢ KPHBOH ¢ =
= 100% HaxonaT 3HayeHHe IOCTOSIHHON TeMITepaTypsl TOYKH POCH! fy, = Ip,.

O6ecneuelne oxnamxnesus Bosaayxa I1BO Ge3 usmeHeHus BJ1arOCOAEpPIKaHHs J0-
CTHT2eTCs NPH YCIOBHH fy, 2> Ip,. ECaM OT HCTOUHHKA XOJI0/ia MOMET NOAABATECH
XOJIOfHAA BOLa C TeMNePaTypoll fyy <3 tpl, TO PaUHOHANBHO BRICDATHL BaDHAHT MH«
HHMAaJIbHOI HavaJIbHOMH TEMIIEPATYpBl BOABI t,,,1 = lp;-

2. Ilepenaz xomnonnoii oxs B IIBO B peuMax oxnakzieHns KOHZIMUHOHHPYEMOTo
BO3AyXa, KaK NPaBHIO, OTpaHuIMpaIor Aly = 2:+-6° C, OfHoBpeMeiito, B Le/sIX N0~
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JyYeHHsl JOCTaTOYHO ONTHMANBHBIX YCJHOBH{l Tensioo6Mena BeJIHUMHBI COOTHOMICH it
TeMJIOBLIX 5KBHBAJIEHTOB IOTOKOB OIP aHHYMBAIOT YHCJIOBEIMH 3HaveHUsMH B = 0,1 =
-+ 0,6. B cooTBeTCTBHH C KOHKPeTHHIMH YCJIOBHSIMH BHICHpaercs Beauuuna b.

3. U3 mpeofpazoBantoro Buipaxkenuss A 5 HaXcpst pacxoj XoJOAHON BOAH
vepes TIBO:

G, == Gc[;/E Kr/4.

4. B cooTBercTBHY C 3afaHHBIMH £; H [y, a TaKiKe ONpeResieHHbIM B M. 1 3uzuenieM
fy» BBIYHCJRIICT MOKa3atenb Ey:

Et = (i1 — ) /(ty — tw))-

5. Ilo rpaduyeckofl 3aBncuMocTH (nanpuyep, no rpaduky Ha puc. 15) mpu nz-
BecTELiX Ef v b HaxopaT HeoOXORHMOE UHCAQ eJHIiMl NepeHoca siBHOro Temaa Ng.
6. Ilns pexuMOB oxJamAelins Bo3zyxa €es

KOHACHCAIHHE BJIarH BO3MOXKHO Benoapzopabue [TBO 7/ : 7
7

€O 3HAUEHHAME MacCOBOH CKOPOCTH BO3JYyXa B XKH-
EOM CeYeHHH Telyioo6MeHRHKa oT 4 no 11 xr/m2-c.
BriGop panHOHas bHOll BeHYHHBI MacCOBOH CKOPOC-
TH BO3JyXa S3aBHCHT OT KOHKPETHHIX TpefoBaHmit
no xomnaktHocTh I[TBO, BO3MOXKHOMY a3poAHHEMH-
YeCKOMY COMPOTEBJEBKIC, MaJOMYMHOCTH NpH pa-
_6ore YKB u np. Ilostony chenyeT HpPOEQAHTH
pacyeT HECKOJLKHAX BapPHAaHTOB H Ha OCHOBE HX
cpaBHeHHs BLIGHpaTb HanConee pallHOHaJbHOE B
TEXH IKO-SKOHOMHUYCCKOM OTHOWICHHH PeilicHEe.
Tpebyembie xubbie ceveHHs ITBO g Bo3Mow-
HOrO JIHAITa30Ha H3MEHEHHMS MacCOBOH CKOPOCTH
BO3JIyXa COCTaBgT: -

MHHUMaALHOE [y p = G/(3600-11) M2, d;=d, 7]

MaKCHMaJbIIOE [y p = G/(3600-4,0) M2 Pre. 49. ﬂoc'rpoerf_ue Ha |—d-

JuarpaMMe mpsMOi 3ajaud Mo

pacuery pexuMOB OXJaAeH sl

6e3 H3MEHEHHS BJIArOCOAepIKa-
HHS BO3LyXa

7. Has [IBO pekoMeBayeTcs HCIONLRZOBaHHE
TaKUX cXeM OOBsI3KEH 1o BOJle, 4yToOnl ofecmeynBa-
JIHCb CKOPOCTH Boap!l B Tpy6Kax ot 0,6 1o 1,2 M/c. B
COOTBETCTBHH € 5THM TpefyeMble *XHBLIe CeYeHHs Jig npoxoaa sogut B IIBO cocTapsiT:

MHHEMANDLHOE [yp = G/ (3600-1000-1,2) m2;
MaKCHMAaTbHOE fuqy == G/(3600-1000-0,6) M2

8. HanGonee o6pivnbiM B IpakT#Ke NpoexTHpoBatus ¥ KB apasercs npuieHen ne
BHNYCKaeMbiX NpombietnocToio TTBO. Tlostomy snifupator Komctpykumio [1BO
¥ YTOYHSIOT JiefiCTBHTENLHbe 3Hayen s v M w. I1o 5THM JaHHBIM HaXOLST 3HAYEHHe
KO3(HLMeHTa SBHOI TENJOnepesayt No ONbITHON (GopmyJie, 0SHYHO NPeACTaBASeMOoil
B BHIE BbIPAXKEITHS

kg = u (vp)r wm KKan/m.y.rpag,

Uncnenusle 3Hauennst CBOGONUOrO YNela & H NoKasaTesell CTENeHH # H 11 3aBHCST
FAaBHEIM OGPa3oM OT KOHCTDYKTHBHBIX MNOKa3aTeneil. Jlisi BhilyCKaeMBIX [POMBILI-
JIEHIIOCTBIO TENNOOCMEHHHKOB ONBITHLIE (GOPMYNE! NPHBEAEHH B CNPABOYHON JHTEPa-
Type 4 N0 PsAy KOHCTPYKUMIl Aanbl B HacTosieH patoTe.

9. M3 npeofipazopattoro BeipaxeHus 4J1s Nokasates Ny BHUHCASIOT TpeGyeMylo
nosepxHocts INIBO

F=NGc)k_ we,

10. Tlo Tabnume KoHCTPYKTHBHBIX NOKa3aTesefi Bhi6paHHOro B n, 8 Tuuna I1BO

NONOHPaIOT BO3MOMKHOE YHCAO PANOB 1PY6 2 Mo rny6uHe Tensoo6MeHHHKA H JeHCTBH-
TeJLHYIO NOBEPXHOCTL Fp.
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11. Berunensior sanac nogepxHoctu IIBO no cpaseenmo ¢ Tpe6yeMbiM 3uauce
HHeM [(Fn ~— F)/F] 100%. Pexomesnyercs npuHumMaTh 3anac 4—10%.
12. Berunensiercs teMnepatypa Bogw nocne [1BO

Gep, (4 — 1)
1w2=twl+__"_%iw__.ﬁ C.

13. Onpepensior pacxoyn BOAb! OT HCTOUHHKA XOJIOZA
Gy = Gc;') (g — tg)/(tw2 —lyy) KI/9.

PaccmoTpuM mociienoBatesibHOCTL paciera jyisi OOpaTHOH 3anadn
B peXHME OXfNaXKJAeHHs BO3nyXa 6e3 H3MEHEHHs! BJIArOCOLEPIKaHUs.
OCparubie 3aaun HanGoJiee XapaKTEPHE /s CllyuaeB HaJajkH H HC-
nbiTanuilt ¥ KB,

3a A a HO: MacCa oxJiaXaaeMoro Bosfiyxa G Kl‘/ll; HayaJibHbie NapaMeTphl BO3-

Ayxa t; u dy; Macca XononHoil Bomet Gy, Kr/u; HavaZibHas TeMMepaTypa XOJOIHOI
BOII fyy; KOHCTPYKRUMS [IBO B F, fy, o H frx. w; ONBITHAS oPMyIa 105 kg

OnpenesnuTs: KOHeudble NapaMeTPHl BO3AYXa fs # dg KOHEUHYIO TeMmepa-
TYPY BOABI fyp,3 PACXOA BB OT HCTOYHHEKA XOMOAR Guyge

lNlocnepoparenbuocTh pemeHus

1. Tocrpoesnem na /—d-quarpaMme OIpene/isioT YCJIOBHA BO3MOMKHOCTH NpoTe
KaHHs npouecca OXax/elks Ges KOH/ICHCAllMH BATH H3 BOAYXa NPH fy, > fpy-

2, Bouuc/IsIOT MacCOBYIO CKOPOCTh BO3flyXa B :KMBOM ceveHHu I1BO
(vp) = G/(3600 fy. ) Kr/M2.cC.
3. Buiuncasior cKopocTb Boart B TpyGKax IBO

W = Gg/(3600- 1000f ) M/c.

4, To onwmitofi Gopmyne ans 3anannoil KoucTpykwin I1BO priuncasioT kg,
5. Ilpu ycnosusx Gc;)< chw BLIYHCJISIOT NOKa3aTeslb b MO BuIp aXKEHHIO

b= Gcl’) /Goc),

a NOKazaTe/lb YHCJa2 €Y NepeHoCa gBHOrO Tema — [0 BbiP alKeHHIOo
4
N, =k F/(Gc).

Ipu ycrnoBuu Gc;, > G ¢, BHYHCASIOT NOKa3aTeNb b 0 BHIPaKeHHio

B = Gy, /(GC))s

a MNoKasaTeJb YHC/2 €IHHHIl MePeHoca SIBHOTQ Tellla — M0 BbiP a3KeHHi0
Ni == kaF [(Gpe).
6. B coorserctsuu ¢ peficTButentHol cxemoii norokoe B IIBO 1o rpaduky (ua-
npUMep, VISl NepPeKpecTHO-IIPOTHBOTOYHOI CXeMbi NOTOKOB IO rpaduky Ha puc. 15)

npu H3pecTHHIX N B b Haxopat uucsenHoe sHaueHne Ey.
7, Tpu yenosrsix G, <3 G 6, 13 NPe0GPa3OBaHHOrO BHIPAMKEHHs 15 E, naxo.

IST 3HageHHe KOHEYHOH TEMIIepaTyphl OXJaxAEHHOIC BO3AYyXa
fy = tj — Ej (I1 — 1w;) °C.

Ipu ycaosusx Gcl’, P> G,c, H3 npeobpasosaHHOre BHpawkeHus s E ; Haxonar
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3HayeHue KOHEUHOH TeEMMEPATypel BOMHI
twg = tw, + E, (l — twy) °C.

8. I'lpy ycaopusix Gc; <{ G, e, u3NpeotpazoBaHHONO YPaBHCHHS TeNJOBOro Ga-
JaHCa HaXoJsAT 3Hayelin€ KOHEYHO! TEeMIepaTyps BOABI

L Se =)

fwg = tw, Co °C.

lpu ycnosusx Gep &> G,c, W3 NpeopasoBanyoro ypaBHEHHs TeIJIOBOrO Ga-
JiaHCa HAXOAAT 3HayeHue KOHEUHOH TeMIeparypsl BosAyXa

t2= - (Gi" l) °C,
p

9. Onpegeasior pacxof BOALI OT HCTOUHIKA XOJOMA
wa = Gc;, (ti—1t) /(tw2 — th) Kr/y,

HaubGonee otBerctBeHHbME It paboTH  KpyrJorogosmx Y KB
SIBJISIIOTCS] PEKHMBbl OJHOBPEMEHHOIO OXJIAXIEHHSI M OCYILEHUS BO3-
Ryxa. ABTOpOM pa3spaGoTaH MeTOZ pacuyeta 9THX pexumoB B [1BO
C NOMOMIBIO HCNOJIBL3OBAHUSA MNOKasarelelt E,, b, N,, k, u E, a Takxe
rpaguueckoro mocTpoeHuss Ha [—d-juarpamme yCJOBHO CYXOTO pe-
KHMa OXJIaXK/CHHUS], S9KBHBAJICHTHOrO MO 3aTpataM X0J0Aa 3aJaHHOMY
peXHMY ONHOBPEMEHHOrO OXJIaXJEHHsi M OCYIUEHHsI BO3ZyXa.

OcCOGeHHOCTH METOAMKH PacCMOTPHM IPH H3JOKEHHH MOC/Te0Bas
TEJBHOCTH BHINOJIHEHHS pacyeToB NpsiMOi ¥ O6GpPaTHOHN 3ajay.

AN

MpsiMast 3apaua

3 a I a H 0: Macca OXNax/aeMOro BO3LyXa G HauanbHbie NapaMeTpH Bo3ayXa f,
13, dy; TpeGyenuie Koneunbie MapaMeTpHl BO3NyXa fy, 4, do; HauaibHas TeMneparypa
BOJbl OT XOJIOAUJIBHON CTaHIMK fyy. B kauecTse [NBO nenoabsopath THNOBLE ceKumy
K KoHHuHosepam KT.

Onpenenurts: KoHerpykuuio [1BO, pacxon vonsl Gy, PacXoX BOJEL OT XO-
JIOMABHOR CTailiH Gy, HAYANBHYIO fp) H KOHEulYIo fy, TeMIepaTyphi BOZL.

1. Toctpoesnem Ba [—d-nHarpaMme onpefesnsieM BO3MOMKHOCTb OCYIECTBACHHS
3aJlaHHOTO pe:KHMa OXIAXKACHUS 1 OcylueHus Bosayxa. Ha /—d-guarpamme (puc, 50, a)
HaXOLHM TOUKH / H 2, OTBEUZIONIMe COOTBETCTBEHHO HAUYALHOMY H KOHEYHOMY COCTOS
HuAM Bosfiyxa. Tourn I v 2 coenuuseM npsMoil M NPONOMKaEM €e JI0 nepeceverus ©
kpusoii ¢ = 100% B Touke f, oTBevaomeil cpespeil TeMneparype HapyKHO MOBEPX-
HOCTH TennooGmelHuka fp. Ilomyuensoe 3nauenne fp ZOMKHO ObITH He MeHee YeM Ha
3—6° C Gosbie TeMnepaTyphi HCTOUHHKA XOJIOZA fyy. ECAH NpsiMas gepes TOYKH [
1 2 He NepecekaeT KPHBYIO @ = 100% , TO 5T0 CBHIETEILCTBYET O HEBO3MOKHOCTH OCY-
LieCTBNeHHs 34 2HNOT0 PelKHMa OXJakIeHHs H ocylleHus Bosnyxa B [TBO.

2. Tlposoputca nocrpoeHne Ha [-—d-AuarpaMMe SKBHBAJIGHTHOTO MO Pacxonly
XoJ10112 yCJiOBHO CyXoro pexsuma. Ha nanun df = const B mecte nepeceyerus ¢ nunu-
SIMHU TIOCTOSHHBIX SHTanbnufl /1 v [, HaXxonuM 3HaueHusl HAYaNBEHLIX U KOHEYHHIX TeM=
neparyp BO3fyXa AVisi YCJOBHO CYXOFO peXXuMa COOTBETCTBeHHO J M I3 (nocTpoeHue
cm. puc. 50). [lpoBesenHoMy NOCTPOEHHIO OTBeyaeT YpaBHEHHE TeNJIOBHX 6ajalcoB

G (I — Iy) = Gc} (1 — tg) = Gy (L, — tw,)-

3. Tlo sanannoMy pacxony OXJiarkRaeMOro BO3NlyXa nonSupae OGnmxafiuui no
HOMMHAJIBIION [POM3BOAMTENLHOCTH YHHGUUIHPOBaHHLIA CEKUMOHHHIT KOHIHMUHOHED
THna KT. Ilo ta6nnuneim KOHCTPYKTHBHBIM AaHHBIM HaXO[uM IKUBOE CeUeHHe IAS
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NPOXOAa BO3AYXA [, p M5 BuIGpannoro INBO. Briukcisem MaccOBYiO CKOPOCTbL BO3Y
Lyxa

{(vp) = G/(3600f 4, s) Kr/m2.c,

4, Tepenay xononuoit sogs B IIBO pas YKB, kak npapusio, npHHEMaloT B 2—
6° C. Oni:oBpeMeHHO, B UE/IAX NONYUCHHS JOCTATOYHO ONTHMAJIBLHLIX YCJAOBH Tellsio-

1 7 !

t: ___,_._5 t' ’ 7'

@= 100°%

dy = const

7 a
e/ )
Prc. £0. IocTpoenne Ha I—d-fuarpamme npsiMol (@) 1 o6patHoil (6) sanad no
pacdeTy PEXHMOB ONHOBPEMEHHOIO OXJaACHHN B OCylueHns Bo3ayxa B [IBO

ofmena, BeJUYHHL NOKa3aresiefi b orpaHHYHBAIOT YHCAOBHIMH 3HaueHUSIMH B IIpeses
snax 0,1+ 0,6.

BriGupaem BesHunHY Nokasatenst b.

5. Ilpeo6pasyeM Bripasetuem s b K BHAY JJifl BLIYHCIEHHS PacXofa BOME

Gw= G(Iy — I)/[B(t; — 1)} xrla.

6. 3azaemcs HECKOLKHMH SHaueHHsIMH HavdaibHO TeMueparyphl BOJK! twt.
nepex [1BO. Ocranasnueaencs Ha Tpex-yeThpex SHaUeHHsIX, HaWHHas € fy, == fyx

H KOHYas th= ty — AR, Ting KaKIOTO M3 MPHHSTEIX SHaveHHil tu,I IPOBOAHM
JaJbHeRlIne pacueTsl H PE3yNbTaTH 3aHoCHM B TabJ1. 9, 1o JanHeiM KOTopofi BEIGHPaeM
pauMOHanbHBIf BapHaHT KOHCTPYKUKH H pexuM paGots [TBO.

7. JIns KaxIOro HPHUATOTO 3HAYEHHS twl BHIYHC/IAEM NMOKasaTeab Ej 1A yCe
JIOBHO CYXOFO pPEXHUMA OXJaKICHHS:

E =t~ )(ti—tu,)

5 81.? o rpa¢uky (nanpumep, Ha puc. 15) HaxoanM MOKasaTeb Ny NPH H3BECTHHIX
u Eq.

9. TBO pns konpuuronepos Tuna KT He BEMeIOT NOCTOSHHOR OGBA3KH SJEMEHTOB
TErI006MEeHHHKOB Jijisl TIpoXosia BoAk. Cxema OGBA3KH BHIGHPaeTCsl NPOCKTAHTOM, H
NOSTOMY RPEABAPUTEILHO CrefyeT 3alRaTkCsl 3HauCHHeM CKODOCTH BOH B TPyOKax
B ONTHMaNBHLIX JU1A BO3RyXooXaanurenedl npefiesiax 0,6—1,2 m/c, Mo onmtHo# ¢op-
myJse pnst npuasToll KoHCTpyKunn ITBO npu H3peCTHRIX MaccoBofi CKOPOCIH BO3AYyXa
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Tubauya 9

CparHHTEIbHBIC NOK&2aTeAY BO3MOMHLIX KOHCTPYKTHBHEIX BapMAHIOB
u pexumos paGorel JIBO

3HaueHus noKasaTenedl npy tw,
Marcrumanbyoe
EE HaBseyoBaKEe NOKa3aTens Munnmans- | [pomexcy- | © 05
243 Hoe TOUHOE tp,= iy -
o ty, = tyx tw, —_ aAnin
Ea w
E;j= (II —t;) / (li —twl) Pazmunne
Ny ==k F[(Gep) »
9 ky = u (vp)'w™ OnsHakosbie
10 TpebyeMast Hapy:KHasi IOBEPX- Pasnuunbie
eocis [1BO F
11 Bo3MoxHOe YHCNO PSIZIOB 2 H 2
JefiCTBHTENbHAS NOBEPXHOCTb
T1BO no karanoram Fy
12 3anac B MOBEPXHOCTH »
[(Fx— F)/F] 100%
G —1y)
13 by =, + »
14 Guy =0 (1l — 12)/(tw, —Lix) »

H CKOPOCTH BOJIEI BRIMHCISIEM KO2(GHIHERT kg B peXKUMaX OXNamieHHs 6e3 KOMAeH Ca-
LMK BJarH.
10. Buuncnsiercs: TpeGycMan nosepxnocts T1BO

F=NGcj [k, 2.

11. Tlo Tabamue KOHCTPYKTHBHBIX NOKasaresefi Jnisi BeiGpanHoro ITBO noxGu-
paeM BO3MOKHOE UHCJIO PAJIOB TPYG TENNOOGMEHRAK 2 H ACfICTBYTEAbHYIO NOBEPXHOCTD
Fn-

12. Briuncasiem 3anac B nosepxucers 11BO no cpasHenHo ¢ TpeGyeMuM anyaue-
nrem [(Fy — F)/F)] 100%. :

13. Briusicnsiem temneparypy sofnbt nocse TIBO

G (I 1 2) 0
Ly, =lw,+ G C.

14. OnpesensieM pacxoz BOAB! OT XOJOAHNBHON CTaHIHH
Gox = G (Iy — I3)/(twy — twx) Kr/4.

15. HonyueHusie JaHHHe pacyeToB no nn, 7—14 sasockM B Ta6i1. 9 ¥ NPOBOAUM
BHIGOP ONITHMANBHOIO BapHAHTa KOLCTPYKUHE H pexxuMoB pabotsl ITBO. Ilpu BeiGope
YUHTHIBACTCA BO3MOMHOCTL NONYYEHHS] ONTHMaNbHOH CKOPOCTH BOAbl (YTOYHSIOTCS
BO3MOKHBIE KOMIIOHOBKH A5t TpeGyeMEIX 2), Hanuume sanaca nosepXHoctH I1BO e
Goxee 10% , paunoHanbHbii pacXof BB OT XONORWJLHON CTaHIMK, BO3MOIKHOE a3po-
JAunamuyecxoe conporusnesue ITBO.

16. Tlo BLIGpaHHOMY KOHCTPYKTHBHOMY BAapHAHTY UMCJIA PSJOB 2 YTOYHSEM BO3-
MOXHbIE CedeHHs TPYOOK JyIsi POXOAa BOAL! NPH IPOTHBOTOYHO-NEPEKPECTHON CXeme
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JBHKeHus BO3AYXa H BOJILl, I1pH 2T0M cxeMy OOBSISKH BBIGHpaEM H3 YCJIOBHS BO3MOMNK«
HOCTH ofecneveHHs BLIGDaHHOrO IO M. 9 ONTHMAJIBLHOTO 3HaYEHHS] CKOPOCTH BOHL
B cnyuae aHAYMTENBHOrO OTVIHYKS MOJNYYaeMON CKOPOCTH OT RPHHSATOR RO I, 9. npo«
H3BOMUM yTOuMenHe kg, 8 Takwe TpeSyeMoit noBepXHOCTH 1O 0, 10.

OS5pataas 3agaua

3 a 1 a K 0: Macca oxJiakiaeMoro Bosnyxa G; HauabHbIE 1apaMeTpHl Bo3yXa ly,
I3, dy; pacxon xononuok Boas Gy Hadyanbhas TeMIIEPaTypa BOALL ly,; KOHCTPYK-

THBHBIE NOKa3ateyH TennoobMeHHuKa F, fu s, fww; ODBITHAS dopMyna aus kg Ha
CYXHX peXHMaxX OXNaXkIeHusL.

OnpenenuTh: KOHEUHBbIE IePaMeTPHl BO3LYXa Iy, [5, dg; KOHEUHYIO TeMmes
PATypY BOMB! fyy; PACXON BOML! OT XOJNONMNBHONR CTaHLHH Gyx.

1. BriuncnseM MacCOBYIO CKOPOCTb BO3/lYXa B KHBOM CEUEHHH Tensl0OOMEHHHKa)

(zp) = G/(3600f %, 5) Kr/M2-c.
2. BeriuncnsieM cKOPOCTL BOAL B TPYOKax TensooOMEHHUKa
W = Gp/(3600f s+ 1000) w/c.

3. Io omutHOH opMyne IS PeXKHMOB CYXOro OXJIaKIEHHS BHIYHC/AEM KO3d~
¢uunent Tennonepenauu
kg == u (vp)rw™ kxan/mE-u-rpaj.

4. BoiyHC/IsIeM MOKasaTenbh YuCAa €JIHHHI] Ntepenoca SABHOTO TCNNa
N, =k F/(Gc}).

: 5. Briuncnsiem nokasatesb B sl pe:xUMOB CYXOro OXJaxXjeHHsA BO3AYXa, KOTAa
= 1:
j— 7
B = ch /(Gwcw).

6. B coorsercTau ¢ AeficTBHTENIBHOR cxeMolt notokos B [IBO no rpaduxy (Ha-
npuMep, no puc, 15) HaxonHUM YHCIOBOE 3HAUCHKE nOKasatesisa By JIst CyXoro pexuma
OXJI&XJI€HHs] TIpH H3BeCTHHX Ny u B.

7. Ha /—d-puarpavme (puc. 50, 6) HaHOCHM Hadajbubie DapaMerpEl BO3AYXa
(rouka I) 1 napaMerTprl HaCHILIEHHOTC BO3AYXa IIPH TEMIepaType BOJRI Ly, mepenaITBO.

8. Hanpaenenne npouecca 06paGotkn Bosnyxa B I1BO HeussecTHo, B NosTOMy
npuGeraeM K METOAy MONHITOK. JInst NepBoi NOMLITKY BHICHpaeM MUHHMAJbHEI epe-
nag no soge 2°Cy

’ lo]
=1, +2°C

Ha I—d-nuarpavme Haxofum TOUKY /; H COOTBETCTBYIOIIHE eff NapaMeTPE! HaCk«
LEHHOTO Bo3AlyXa I 1 [}, BeluncaseM nokasarenb § Ans nepBofi ROMBITKH:

E=(I,—I)/ley (t, — )

9. Ha /—d-guarpavMme NpoBoaHM HOCTPOCHHE YC/IOBHO CYXOTO PEKHMa OXJaM /e«
HHS BOsllyXa, SKBHBAJICHTHOTO MO 3aTpaTaM XoJofa npM nokasatene §’ ans nepsoi
nonuitkH, M3 Touku ' npoBoasm amHRI0 df = const # B MecTe nepeceveHus ¢ [, =
= const HaXOLMM 3HaueHHe TeMmepaTyphi f], OTBedaloulell HAYANILHOMY COCTOSIHHIO
BO3JlyXa B YCJIOBHO CYXOM pEHME Ipu L.

10. M3 npeoGpasoBaHHOTo BhIpameHusi AJs ROKasarels Fy HaxOQuM KOHEYHYIO
TEMNepaTypypy BO3LYXa B YCJIOBHO CYXOM pexHMe

=t — B, (t,— 1),

11, Ha I—d-zmarpamme B MecTe nepecedyeHus "H3OTEpMEL f ¢ dj = const naxo-

JHM 3g'atxenne 13 = const, orBeyaoiee KOHeUHOH 3HTAILINE BO3LYXA AJas BLIGPaH-
sHoro E'.
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12. M3 npeoGpaszoBanHoro ypaBecHHS TEMJOBOTO Gajsanca HaxOIHM KOHEYnyio
geMiieparypy BOAbL
I~1,
£, =t, -|-————-—G(‘ 2 o,
2 1 Gy

13, Buiuncasen cpepuesorapudMpueckuil nepenaa TeMneparyp st nepBol Mo-
TILITKH

At::p n=094 (t; — t;z"“’) - (té - tw') °C.

I~ "w
2,303 Ig —t—L
2~ o,
14, Onpenensiem Koshdutuest &y Isi YCJIOBHOTO CYXOTO Pe:HMa B IePBOi Mos
mBITKE

=G (I~ )(F- Mgy, ).

15. Tlposonum cpaprenne xosdduumenTa &, /15 YCJIOBHO CYXOrO PexHMa B neps

BOH RONBITKE H BBIYHC/IGHHOO MO ONEITHOH QopMy:ae B 0. 3. PacxOxenus Mexy be
;
auuuHamu k) Bk, He AOMXKHE GbiTh Gonee 5%.

i 17
g5 Lt I —— -
4 Ml N
@
%5
L & ¢
0

10 171 12 13 14 15 16 17 18 19 &

Puc. 51. BcroMoratenbHoe NOCTPOGHHE B IPSIMOYIOJLHEIX

KOODAKHATaX sl HAXOWKLCHuS ACHCTBHTEJLHOro 3HauveHHs &N
[0 pe3y/nbTaTaM PacueToH ABYX NpeABApPHTENbHBIX MONLITOK

Kax mpasung, M0 pesynibTaram fepsoft MONLITKH modydaem K, < k. 310 -

AETENILCTBYET O TOM, 4TO NPHAATOE &’ Gosibitie, YeM UMEET MeCTO B JefiCTBHTENLHOM TIPo-
Lecce OXJaXACHHA U oCyLieHns. TlosTomy 3ajaeMca BTOphiM 3HaverueM & npHu MaKkcys
ManbuoM nepenaze no soge 6° C:

tf=iwl+6°C.

Mocrpoennem na [/—d-fguarpamme (cM. puc, 50) maxonum mapavetpwi Iy u 4,
9TO TIO3BOJISIET BHIYHC/AHTH ROKa3arelb

” PR ”
g = (I, —I)/le, (h—1)]

16. B cooteercTBRE ¢ HOBLIM suadenueM EY noeropsem pacuer ¢ n. 9 no 14. Kag

tpaBuNo, B 5TOM Cayyae Kj > k.. DTO CBHACTENLCTBYET O TOM, YTO MPHHATOE 3HAYE-

re E7 mMenble, uem B ZefiCTBHTENLHOM MpOLIECCE OXJAXICHUSA H OCYILEHHS,

17, Ilns naxoxgenns feficTBHTe bRONO 3HaueHns ER npuGeraeM K rpaduueckoMy
HOCTPOCHHIO B MPAMOYrO/MbHLIX KoOpauHarax ky;—§ (puc. 51). Hanocam na rpagmk
Youkn [’ H {", oTBeyalOmMe KOOpAHKATAM 3HauCHHH KO(QHIEHTOB ABHOM Tem/lone.
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penaun M nokasatenef § 1ns neppoil 1 ropoll nonerrok. FlonyueHBbie TO4KH coefue
nsem npamoit JHHuel. Ha ocu oppuuar namocnM 3nauenme ko3dduinenTa SBHON
TenJionepean Xy, BHIMHCACHHOE IO ONBITHOR $opMyJie B 1. 3, H NPOBOXHM TOPH3OH-
TaJlbHYIO JIRHHIO IO Nepeceuenns ¢ npsivofl, coefuusiouelt Toukn I’ u 17 Y3 touxu
nepeceuenus ONYCKaeM NMEPREHIUKYNAP HA OCh abCIHCC H B MECTE NMEPECEUCHHA HAXO-

JIEM BEIHYHHY JeBCTBUTEJLHOrO noxasatens E4
I18. Hcnonpsys Hafifiennoe aHauenne E* , NOC/ACNOBATENILHO BHUHCSEM

a) B2 = Gept™ (Gutw);
€) no rpaduxy Ha puc. 15 moO H3BeCTHBIM ROKa3aTeNAM N, u B* naxopim Eﬁ‘
JUISL PEXEMA OXJIAKIEHNSA C OAHOBPEMEHHEIM CCYLICHEEM BO3LYXa;

B) ty=1,— E;‘(il — tw,);

Nly=1 ‘“g'ﬂ“é (& — &);

G{l;—1,
I) fwngwl—l‘-—(%w—%l-

19. OnpesensieM pacxon BORB OT XOMOHJBLHON CTAHHMN
Gpx =G (I — 12)/(tw2 ~ bwx) Kr/u.

§ 3.2. BO3AYXG-BO3AVHIHBIE TENJICOBMEHHUKM

OcoGeHHOCTBIO NPHMCHEHHS! 3TOTO THHA TenJcoOMeHHNKoB B Y KB
SIBJISETCS TO, YTO NO Ofe CTOPOHB! Pasjensionlell CTeHKH ABHKYTCA
notoky posayxa. OpKH noTox uMeer GoJiee BHICOKYIO Temnepatypy G,
a Bropoil — HU3KYI0 G,. B cuny manmuus TemMnepaTypHOrO Hanopa
Uepes DasAedsIonlyl0 CTEHKY OCYLICCTBASETCS IepeHoc Terya B CTo-
poOHY XoJIOAHOTO NOTOKa BO3Ayxa G,. Ilpu ycranoeuEBIleMcs cTanmo-
HapHOM peXXHMe H OTCYTCTBHH Teruioo0Mena ¢ BHeluHe#l cpepoli cnpa-
BEJIUBO YypaBHEHHE TeIJIOBOTG GajlaHca

Qs = Gy (¢, — tr,) = Gxep (Ex, — £x,) KKa/y,
rne fr, ¥ Iy, — HauaAbHBIE TeMIIEPATyPhl COOTBETCTBEHHO TOPSIYEro
H XOJIOJHOTO NOTOKOB Bo3fyXa, °C; fr, H tx, — KOHEUHble TeMiepa-
TYPHl COOTBETCTBEHHO TOPSIYEr0 H XOJIOAHOrO NOTOKOB BO3AyXa, °C,

Konuuectro TEnna, nepefanHoe 4Yepes CTEeHKH BO3Ly XO-503AYyHI-
Horo TEIIJI006M€HHHKH, MOET OBITh BBIpaxeHO ypaBHeHHeM

Q, = kFt,, , Kran/u.
Kosp¢dunuent tensionepenaun onpepensiercs ypaBHEHHe\M

b= !

1 6 1 ?
: )
( o NurFr + AFer + Oy MuxFx

rie F — NOBEpPXHOCTb TEMJIOOOMEHHHKa, K KOTOPOH OTHECeHa PBejH-
unHa k, M% F. u F, — noBepXHOCTH TEMJIOOGMEHHHKA COOTBETCTBEHHO
CO CTODOHHI TOPSIYETO H CO CTOPOHHI XOJIOAHOTO BO3AYyXa, M%; Fo, —
CpeaHssi BeJIHYHHA NOBEPXHOCTH OCHOBHBIX PasTPaHHYHBAIOLHX CTe-
HOK TenJoOOMeHHHKA, M% @, M @, — KOS(XpHLHEHTE TeMJIOOTAAuN

14



OT TOpsiuero BO3lyXa K CTeHKe H OT CTeHKH K XOJIOJHOMY BO3JLyXY,
KKaaA/M2 -9 -Fpafl; My H Ty — KO3POHUHEHTH! 3(B(EKTUBHOCTH AN
MOBEPXHOCTH COOTBETCTBEHHO €O CTOPOHBI TOPSi9ero H CO CTOPOHLI
XOJIOJHOTG BO3JAyXa.

KOHCTpYKTHBHO BO3/1yXO-BO3yIUHbIE TENJIOOOMEIIHHKY BBINOJ-
BaIOTCs B (opMe NakeTa, COOPAHHOrO M3 MJIACTHHYATHIX 3JIEMEHTOB
c opebpenroil nopepxHocTbi0. CoefHEHHbe MIACTHHYATHIE 3JIEMEHTE
06pasyioT yepenyonHecs KaHajbl AJI ODOXO/la BO3AyIIHLIX MOTOKOB

Puc. 52. Boanyxo-so3-

BywHHE  TennootMmex-

HUK € [NaikuMB pe6-
pamMH

11,9

857

no o6e CTOPOHEI Pa3feIiOMHUX OpPeOPEHHBIX CTEHOK TelJOOOMEHHHKA
(puc. 52).

CTeHKH KaHaJOB MOTYT MMETh [JIafKyl0 HJIH BOJHHCTYIO GOpMY
noeepxHocTH. B cBoio ouepess, pebpa MOryT OLITh TaAKHMH, TODPH-
POBAHHEIMH, NepGOPHPOBAHHBIMH, CTEPXEHbKOBEIMY, Pasnuunie KOH-
CTPYKTHBHBEIE (OPMBI BO3MlyXO0-BO3JAYIUHBLIX TEMJIOOOMEHHHKOB W pe-
8yJIbTaThl HX MCIHITaBHH npHBeAeHE! B pabote [131.

PacueT BOSLYXO-BO3AYLIHBIX TelJIOOOMENHHKOB HauGoJjiee NPoCTO
NPOU3BOAMTH € MOMOLIBI Mokasatenell E, 1 yucsa eMHBIL MepeHoca
Termna N,

§ 3.3. TENJIOOBMEHHUKH H3 TENJIOBLIX TPYBOK (TT)

Tennosoii Tpybkoit (TT) HaswBaoT TennooCMeHHoe yCTPOHCTBO,
ofecneyHBaioLlee nepesoc Tensa Gaarofiapsi USMEHEHHIO arpPeratHoro
COCTOSIHHsI paboyYero BeIecTBa (IPOLEeCCH HCIapeHHst H KOHACHCALHH)
NpY HaAHYHH TEMIEPATYPHOTO Hamopa no obe CTOPOHBI YCTPOHCTBA.
Konctpyktupao TT eemosusitorest B GopMe repMeTHYHOH 0OONOUKH,
sanosiHeHHON paGoyHM BellecTBOM. B KauecTBe NOC/ENHETO HCHOJb-
8YIOTCS XHMMYECKHE COEJHHEHHS H 5/€MEHTHl, KOTOpPHE MOryT HaXO-
RUTHCSA B MapooOpa3HOM H KHAKOM COCTOSTHHH MpH paboueli pasHoCTH
Temnepatyp. @PopMa repmeTnunoii o6OJIOUKH 3aBHCHT OT YCJIOBHM
NpPHMEHEHHs], HO Yallle BCEro HCMOJIB3YeTCs LHJIUBApHYecKas ¢opma
TPY6Hl (pHc. 53).

B pabouem mnonoxenun TT 3akpennsercs B paspaeiHTENBHOI
neperopofike, H Kaxaasl ee CTOPOHa BEICTYNAET B KaBaJbl, 110 KOTOPHIM
IBHIKYTCS MOTOKH, HMEIOlMe pasinyHylo Temneparypy. Opua cto-
POHa TpyOr! OMEIBA€TCS MOTOKOM C BHICOKOf1 TeMneparypoit u oOpasyer
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30HY NOJBOAA TeMaa, KOTOPOe IMepefaeTcsi uepe3 CTeHKY 06O0JoYKH
K 3anofusiomeMy paboyemy BellleCTBY H 0CycJIOBJINBaeT NPOTEKaHHE
npolecca HcnapenHs paGouero semectsa. OGpasoBaBUIHECS Mapbl
HAKaNJHUBaloTCs B LEHTPaJbHOH yacTH TpyCH, MNOBBLILAIOT JaBJIEHHE
B 97011 30He TT M nepememaloTCs B OCEBOM HAaNpaBJ€HHU B CTOPOHY
MEHBUICTO JABJEHHSI.

Hpyrasi ctoposa TpyOBl OMBIBAETCST MIOTOKOM C GoJiee HH3KOH TeM-
neparypoii H ofpa3yeT 30HY OTBOAA Temaa, KOTOpoe nepenaercst oT
KOHJIeHCHpYIOIerocss pabo4yero 3anosHUTENsI 4epe3 pasfessiolLlylo

Puc. 53. KoHcTpyKTHBHas cxeMa TenJOBOH TpyGKH:

a — GechuTHAbHON; 6 — C KaNWJJIAPHRIM BKJajahuueMm: / =— FepMETHUYHRII cocyn Tpy6GuaToit

dopMeE!, 3anosHeHHB paGouMM Bel(ecTBOM; 2 — HapylXHOe opebpeHue; 5 -— S0Ha NojBoAA

Tensia OT BOSAYUIHOTO TIOTOKA (30Ha HcNapeHusl paGoyero BewecTBa); 4 — soua OTAAYM Tensa

K XONOJHOMY BO3JYIIHOMY NOTOKY {30H2 KOHJAeHcanuu pabOuerc BewlecTBa); 5 — paspesinTe b~

Hasi Neperoposka MexAy BO3AYIIHKIME MOTOKAaMH C PasJMuYHOIl TeMnepaTypoit; 6 = sarayumkag
7 == KanHJAAaPHBIR BKJAaABIL

cTeHKy o6osouky BHeluHeMy noToky. CkoHneHcHpoBaslieecs pabouee
BELleCTBO B BHJE XKHAKOCTH nepeMelllaeTcsi H3 S0HB KOHJAEGHCALMH
B 30HY HCIapeHus, IJie fpeBpallaeTcs B nap.

W3 onucanus BUAHO, uTO B repmeTuynoil obosnouke TT ocyme-
CTBJSICTCH 3aMKHYTHIH LHUKJ UHPKYJSHHH paGouero BelnecTBa.

S¢pderTuBHOCTS pabotel TT 3aBHCHT OT C/leAYIOLIMX OCHOBHBIX
(bakTOpoB: yCJIOBHil ofecneueHHs BO3BPALICHUST MKHJKOTO 3aMOJHU-
TeJs U3 30HB KOHJEHCAlHH B 80HY HCNApeHHS; HHTEHCHEHOCTH NOJ-
BOJIa TernJia yepe3 OGOJMOYKY H YCJOBHIl NPOTEKAHHUS HPOLECCOB HCMa-
PEeHHS 3aMO0JHHTE]A B 30He HCMAapeHHs; yCJAOBHH obecreuenus mnepe-
HOCaZ MapoB 3aMoJIHUTENS M3 30HB! HCTapeHUs B 30HY KOHIEHCALUWH,
YCJIOBHI NMPOTEKAHHST MPOLECCOB KOHAGHCALUH 3aNOJIHHTEJIS H HHTeH-
CHBHOCTH OTEOJa Tella yepe3 oCOJIOURY B 30HE KOHIEHCAI(HU.

OGecnieueHue BO3BPAINEHHSI XKUAKOTO 3aMONHHTENIS H3 30HEI“KOH-
JEHCALHHY B 30HY HCNapeHHs Npexyie BCEro 3aBHCHT OT KOHCTPYKTHB-
Horo sminosnenuss TT. HauGosee npoctoii sABAsSETCS KOHCTpYKuMs
Gecputuapuoil TT, nokasawnofi Ha puc. 53, a. Bosppauienue cKoH-
IEHCHPOBABUIETOCS JKHJAKOTO 3aMCJHHTENIST B 30HY HCMApEeHHs Tpo-
HCXORHUT IO/ BO3AEHCTBUEM IPABUTALHOHHLIX cHJl, [losTomMy GecpHTHIIB-
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pele TT ycranapangator B paGoueM NOMOXKEHHH € HAKJOHOM OcH TpyOut
B CTOPOHY 30HBI HCHapeHHUS.

B TT ¢ xanunnspHeIM YCTPOHCTBOM INepeMelleHHe HKHIKOCTH
ocyllecTBJsieTcss Gaaropapst KanuuisipieM chiaM.  Kanmaasipubie
yCTpORCTBA MOTYT BHIUIOJHATLCS B (OpME KaHABOK Ha BHYTpeHHel
NOBEPXHOCTH TpyOH, BKJIAABILEH H3 MOPHCTHIX MaTepHaloB, CETKM,
nepdopupoBanubx Tpy6 U Ap. Buifop KOHCTPYKUMH Kanu/spHOro
ycTpoiicTea 3aBucHT 0T ocobennocteft npumenenus TT, ¢usnueckux
CBOIICTE 3aNOJIHGIONIEr0 BeniecTsa (MOBEPXHOCTHOE HATHXKEHHE XKHJI-
KOCTH, CMauHBaeMoCTh), KenaeMoH (OpMEI MEIMCK2 NOBEpXHOCTH
paspiena xuakofl H napood ¢as BHYTPH TpyObl, TEXHOJOTHH H3rO-
TOBJIEHHUS.

O6pasytomuiicss B TT rpaBurauuoHHBLIA N KanuJSIDHEI Ha-
nop APy nomxen OBITb AOCTATOUHBIM /ISt NPECAOJIEHHS mOTepb Aa-
BJICHHUS, BBISBAHHLIX CJIEAYIOIHMH NPUUMHBAMH: JBHXKEHHEM [1aPOBCIO
NOTOKAa 3aMOJHUTEJs M3 30HBI MCHapeHHs B 30HY KOHAeHCauuH Ap,;
IBIXEeBHeM XKHIKOCTH 10 KalMWJISIpPHOMY yCTpOHCTBY Ap,; HU3MeHe-
HUeM KoJiHuecTBa JBHKenus Ap,,. Kpome 3toro Ha Aps Moxer BOs-
IelcTBOBATh THAPOCTATHYECKHil Hanop Ap,, BeJNHYHHAa H 3HAK KOTO-
pOTO OMpENeJSIOTCSE KOHCTPYKTHBHBIM pacrnonoxennem TT.

B ofuiem cnyuae ans obecnedeHHsd nepemelieHHs XHAKOro 3anoJ-
Hutenst 5 pabotawouielt TT ROJMKHO BHINONHATHCH CleAyollee ypab-
Henue GajlaHca BHYTPEHHHX JaBJeHUi:

Apg == Apg = Apy - Apy - Apm-

[lepenan paBnenuii nox BO3pjeilCTBHEM TPaBUTALIIOHHOIO MOJSA
BLIYHUCJAETCA To  (opMyJe

Apg = =+ ngL sin \P,

rie L — nauna 1py6ru (¢uthas); ¢ — yroa mexay ocbto TT u ro-
PH3OHTANBHOH MJIOCKOCTHIO.

3Hak nJoc B npasBofi 4acTH GOPMYJIBl COOTBETCTBYET KOHCTPYK-:
THBHOMY pPa3MEIEHHIO KOHJEHCATOpa Bhille MCMapuTess, T. €. Korja
THIPOCTATHYECKH{I HANOp COBMNAfaeT O HANPAaBAEHHIO C JABHXKEHHEM
XKUJKOCTH NOA AcHCTEHEM KaNWJSPHBIX CHJ. ITOT NMPUHLUI HCMOJb-
syercs B GechuTunbuoil KoHCTpykKuuu TT, rme ruppocrathyeckoro
HANopa OKAasBBaeTCsl JOCTATOYHO At obecredeHusi LUPKYASLHH
FKUAKOCTH. DTO MO3BOASET OTKA3aThCH OT NPUMEHEHHs KAMUMISIPHOTO
yerpoficTsa, 90 3HauHTeNbHO ynpouiaeT Kouetpykumio TT (puc. 53, a).

HHTencuBHOCTL NOMABOMA TeMJa uyepe3 of0JIOUKY B 30HE HCIlapEHUS
Npexjie BCETO ONpENENseTcsl YCJIOBHSIMH HapYIKHOTO TenJjooOMeHa.
HauGonsumit uurepec pis npumesenns B CKB npencrapisiior TT,
OMEIBaeMble BOSAYLIHBIMM NOTOKaMH. KoadduuMeHTH TemooTAauH
OT BO3/lyXa K CTEHKE 3HAYUTEJbHO HHxKe KO3((pHIHEHTOB TenJooTAAYH
OT CTEHKM K MCHApSIOLeMyCst XKHIKOMY 3anojuuteso. B uensix nu-
TEHCH(HKALMH OPOIECCOB MOJBOAA Tenja K 000JIOUKe OT BO3AYIIHOTO
TI0TOKA 1eNecoo0pPasHo ycTpauBath OpPeGpPEHHE HAPYKHOIl NOBEpX-
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Hocth TT. Tlo KoHCTPyKTHBHOMY YCTpOHCTEY OpeGpeHHs crpapel-
JIUBBl BCE PEKOMEHJaLHH, paccMoTpelHhe B § 3.1.

Haunyuiive ycnoBusi ucnapennss GyAyT ofecneyuBaTbesi LpH
nepefaye Tenaa OT Bcell BHYTpeHHeH NOBEPXHOCTH OGOJNOUKH K HKHJ-
KOCTH. DTH ycJioBHsi GYAYT COXPaHSIThCsl NPH PABHOMEPHOM CMAadH-
BaHMH MXHJKOCTbIO BCell MOBEPXHOCTH TPYOKH B 30HE HCHapeHHs.
TlosToMy HeoOxomumo ofecnedenue XOpOLIeH OYMCTKH MOBEpXHOCTH
TpyOGOK mepej, 3amoJIHEHHeM, NOCTHKEHHE XOPOILUeH CMauuBaeMOCTH
XKHUJKHM paGouHM BeIIECTBOM TMOBEPXHOCTH TpYOKH, ofecneuenue
MJIOTHOTO NpHUJIETallds KaNWJJIIPHOTO YCTPONCTBA K BHYTpeHHell
CTEHKE.

B ycnopHsiX yCTaHOBMBIIETOCS CTalHOHAPHOTO TEIJIOBOTO pe-
KHMa B 30HE HCMapeHHSI COXpaHsieTcsi OajlaHc TervIOBHIX TOTOKOB,
NOJBOAMMEIX K HapyxHoft nosepxnoctd TT oT ropsiuero Bospyuisoro

MOTOKa Qf] H 3aTpayuBaeMOro Ha HCapeHHe KHAKOCTH QHZ
r . 4
Qﬁ = Qm Grcp (trl e tr,) = Gpaﬁrr

rae Gp,e — Macca Hcnapsoulerocs pabodyero EBelecTsa.

INepemerierine Macchl Mapa H3 30HBI UCHAPEHHSI B 30HY KOHJEH-
CalliH CBSI3aHO C NOTEPSIMH JaBlieHusi Ap, BCJEACTBHE HAJNUYHS CHA
TPeHHs H HHePUHM NpH ABHIKEHHM napa.

Tlpu cTanHOHAPHEIX YCJOBHSIX MOCTYNHBIUM{ H3 30HBI HCI2DEHHS
nap AoJeHd CKOHACHCHPOBAThCsl U MPEBPATHTHCH B KHJKOCTL Mac-
coii Gy, Bopensiemoe npu koupeHcauuu Temao Qq mepenaercs
yepes CTCHKY HapyxHOH nosepxroctd TT B 30He KoujieHcauuy n pac-
XOlyeTcsl Ha HArpeB XOJOAHOTC IOTOKa

QK b Q:; Gpaﬁr == ch;: (txz . txl)-

B CTallHOHapHOM pexuMe MeXAy 30HaMH KOHAEHCalUuu H lcnape-
HHUSI TT, a CJIeA0BATCJIbHG, U MEXNY XOJOAHBIM H ropsiuuM INOTOKaMH
BO3yXa COpaBeijiuBC ypanHCHHE TEIJIGBOIC 6anaHnca

Gitp (b, — tr,) = Qu = Qu = Gxt}, (tx, — tx,)- (3.8)

Brifop KOJIMUECTBEHHOTO COOTHOLIEHHS OCMEHHBAIOLIHXCS TerJoM
notokoE G, v G, 33BHCHT OT Ha3HAUYEHHSI TEMJIOUCIIONb3YIOIIEro TerJo-
ofbeMHHKa. PaccMoTpuM cilyuall UCNOJIB30BAHUS TEIJIOOOMCHHHKA
u3 TT pns uspnevenuss Tensa u3 BHIGPOCHOTO TOPSYErc BO3AyXa H
HATPEEa 3THM TEIJIOM MPHTOYHOTC XOJIOAHOTO BO3lyXa. MakcumanbHO
BO3MOKHEIH HarpeB XOJIOAHOTO NOTOKA BO3AYXa NPH MOJHOM HCNOJIb-
30BaHUH Ha4YaJbHOIO TeMIIEpaTypHOIO Halopa MeXAy rops4YuM H Xo-
JIOAHLIMH TIOTOKAMH BO3AYXa COCTABHT

'l?ax e GXCI; (tl‘1 i txl)'

Peanbuble Tenso0GMEHHHKH MMEIOT KOHEUYHBIE pa3Mephl IOBEpX-
HOCTH H HarpeB XOJIOAHOTO MOTOKA BCETrAa MEHbLIe:

Ql; == GXCL; (txa - txl)'
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OrTHomeHHe peanbHOro mpolecca K MaKCHMalbHOMY XapakTtepu-
3yeT CTeneHb HCMNOJIb30BaHHS HAYaJbHOrO TEMIIEpATypHOTC Harnopa:

E" i QK - GXCI; (txz - txl) — tX: i txl (3 9)
g Ql’Kl'laX GXCI” (1‘.‘ e txx ) tl‘x - txl

TNonyuennoe BRIpaMeHHE BHANOTHYHO B TEPMOJAHMHAMHYECKOM OT-
Houlenuy BHpaxenusM (1.60) u (1.61) nas E,.

U3 ypasnenus temsioBoro Gananca (3.8) nosyuuM BLIpameHHe List
NOKAa3aTels- OTHOHICHHS TENJOBBIX 3KBUBAJIEHTOB OOMCHUEAIOUIHXCSA
NOTOKOB NO BOCIPHSTHIO SIBHOIO TemJja:

T = Gyep/(Gicp)- (3.10)

B cnyyasx ocoBHOro HasmaueHus: tenyioobMenmnka us TT mis
HarpeBa NPHTOYHOTO XOJOJAHOrO BO3AyXa G, H3BJNEKaeMBIM TeMJoM
H3 BEIOPOCHOIrO roOpsiYero NOTOKa BosAyXa G, uenecoobpasHo ofecre-
YHBATh YCJIOBHS, 4TOObl BHYMCJIEHHBIE MO BHIpamenHio (3.10) pesu-

uuHel B < 1. B s1uX cayuasx mnokasatenb E}' BLUMCASOTCl O
BbipaxkeHuto (3.9), a rpaduyeckasi 3aBHCHMOCTL A5t MPOTHEOTOYHO-
NepeKPecTHOM CXeMBl COOTBeTCTBYeT rpaduky Ha puc. 15. Bripamerue
AJIS YMCAIa €IUHUL NEPEHOCa SBHOTO TeMJa NPHMEHHTENBHO K STOMY
Cy4alo HCMOJIb30BaHust TemooOmennuKa u3 TT Moxer 6wTh npen-
CTaBJI€HO B BHJE

NI — kF, _ ché(txg_“tx,)Fx __fx,'—tx,
E TG, T T My FGes  Bepn

ep. ' k7xp

J1. E. Kapnucom nofi pykoBOACTBOM aBTOpa NpPOBELEHO HCCAEH0-
Bague OAMHOYHBIX GecuUTUABLHEIX TT M TennooOmennuxkoB Ha nx
Gase. Ha pwibop paGouero pewectsa sanosnenus TT npexne Bcero
OKa3piBaeT BJHAHHE paCounil nepenaj TeMnepatTyp MEXAy XOJOAHBIM
H FOPSYMM TOTOKaMH BO3flyXa. Jljisi ycsiOBHH Harpepa MPUTOYHOrO
Bo3ayxa 8 CKB HanGonee xapakTepHO HM3MeHeHHe HAYaJbLHOH TeM-
nepaTypel HapyxHOTo Bo3nyxa oT —30 no 4-15° C, a temmepatypwl
BLIOPOCHOrO TOpstyero notoka or 24 o 50° C. Tlostomy aas obecre-
GeHHsT 3(PHEKTUBHOH PaGOTH TEIJIOYTHIHSUPYIOUHX TeMNo0GMEeHHH-
koB U3 TT Tpebyercs creumancHas sanofHsiOmAas KUAKOCTb, 06a-
Rawuas CJAelyIOIHMH TeIIOGU3HYECKHMH XapaKTepUCTHKAMH:

MaKCHMaJIbHOI CKPBITOH TEMNoTOH napoobpa3soBaHHs, 4TO ofec
NeyuBaeT nepejauy GOJbLIET0 KONUYECTBA TeMaa; '

BEICOKO# TeMJIONPOBOAHOCTBIO M MaJIOf BSISKOCTBIO B KUAKOM H Ma-
POOBPA3HOM COCTOSHHSX AJsti oOecledeHHs: HAUMEHBIUHX TepMHye-
CKHX CONPOTHBJIEHHH MpHU TeIJioNepefaye H CHHXKEHHsI MOTepb Ha
TpeHHe NpH JBUIKCHHM Napa U TJIEHKH KOHJEHCATa;

HH3KOH TeMNepaTypol KHIEHHs AJs OGpa3’oBaBHs MaKCHMAJBHO
BOSMOXHOTO KOJIHYECTBA Mapa H obecneyeHHsi My3bPbKOBOTO PEXHMA

KHMEHUs, MPH KOTOPOM HaOJIONAIOTCS MAaKCHMAJbHBIE Ko3((HIH-
€HTHl TEIVIOOTAAYH;
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HEBLICOKAM pafo4yuM JaBJEHHeM TpH MaKcHMaJbHHX palouux
TeMfiepaTypax, A Toro yro0bl He BLI3LIBATL NOBLIIUEHHLIX TpeGoBa-
uuii K npouHocTH kopnyca TT;

HM3Koil Temneparypoii 3amepsanus, 4tofu TT He BHIXOAHMTA U3
CTPOSi NMPH OTPUNATEJbHBIX TEMNEPaTypax; HETOKCHYHOCTBIO M He-
arpecCHBHOCTRIO 10 OTHOLIEHHIO K Matepuany xopnyca TT;

XOPOINKUM CMauHBaHKeM Kopnyca paGouell XKURKOCTBIO Jijisi obece
MCYCHHs] BLICOKUX KO3(PHINEHTOR Ter-

lor, 0 ] | JIOOTJIAYM OT CTEHKN XUJIKOCTH B 30HE
tw,=54°C]  MCHAPERHs.

5 ) 2ain Marepuan kopnyca TT poamen

! ObITh KOPPO3UOHHOCTOUKMM k 00J1a/(aTh

0 / 47 BLICOKOH  TENIONPOBOHOCTRIO. Has

/«-ff""‘ 35 yJyullleHUs1 YCJIOBHIl TennonepejayH

o e ™ s CTeHKH KOpMyCa JOJXKHBI MMETh BO3-

501 (&/ R 7 ‘tw=37o€ MOXKHO MaJIyI0 TOJLMHY, YJOBJETBO-

e / PHIONIYI0O  YCJOBHSIM MPOYHOCTH MNpH

W=7 3a7aHHBIX TNPERENbHBIX  BRYTPCHHHX
JIaBJCHUSIX.

V00 w0 300 400 6y C nenvio BeifOpa 3amoJIHSIOLLETO

BELeCTEA, YCTAHOBJEHHUS] BEJUYHMI Ie-
Puc. 54. \H3mene}me TCMMEATYDH  herapaeMoli MOIIHOCTH H TeMmneparyp-
HA TOBCPXHOCTH GeCPUTHNBHBIX
TpY6, 3aronuennnix ¢peoom 11 HBIX [€penajoB no JJIKHE NPOBCALHO
(conowneic KPHBBlE) H HesanoJ-  3KCNEPHMEHTANbHOC HCCJCOBaHHE Gec-
HCHHBIX (INTPHXOBBIE  KPHBLIC) ¢uTuAbEBIX ofuHouHbX TT. B kauectse
3anONHSIOUEH KUIKOCTH HCNOJIB30BA-
Cfl alleTOH, 3THJOBHII CnUpPT ¥ ¢peon 11. JkcnepuUMeHTaNBHEI CTCHN
npeAcTaBan cofOf TenJIoM30JMUPOBAKKLIE COCYJ, 3aMOJHEHHH Bo-
JI0fl, B KOTOPBLIHl BCTPOEHH Melnajka H sJieKTpoHarpesarenb. llo-
TpebangeMas MOUIHOCTE 3JIEKTpOHarpeBaTtesisi H3Mepasach BATTMETPOM.
Ucnapurensuyio 3ony TT nomemmanu B cocyll ¢ BORo#; KOHeHcaTOp-
Hast 30Ha OMBIBAJIACh BO3JYXOM MY €CTECTEEHHOH WJIH EBIHYKAENHOH
KOHBEKLHU (06AyBajiach BO3AYXOM OT paboThl OCEROrG BEHTUJISTOpa).
Jln1si cpaBHEHHsI B COCYZ OfIHOBPEMEHHO MOMELIAjH U He3alOJHEeHHYIO
Tpy0y, TEPMETHYHO 3aKPHITYI0 C 00OMX KOHIOB. 3ano/HEHHas M He-
3anofiHeHHass TpyOCH uMenu piuny 500 MM, auametp 15 MM, TOonMnuRy
Mmennbix ctenok 1 mm. Hapyxuas nosepxuocts Tpy6 He umena ope6-
penust.

TemnepaTypsl TNOBEPXHOCTH U3MEPAJHM  XPOMeJb-KOIEeJEeBHMH
TEpMONapaMd M  PErUCTPHPOBaJIH € MNOMOIUBIO  NOTEHHHOMETpA
IM1-63. TemnepaTypsl EBOALI H BO3AlyXa HU3MEPSJIH TepMOMETpaMH
¢ uenofi menenus 0,1°C. 3aMepnl cHHEMAJH M[OCAe JOCTHMKEHHS
NOCTOSIHCTBA TEMMEPATYypHl BOAH M PacX0fa MOLIHOCTH 3JICKTpO-
HarpepareJieM.

PesysnptaTtel 3aMepoB Temrepatyp Ha noBepxHoctd TT ¢ 3anos-
HernHeMm ¢peona 11 npencraenernl rpagukom Ha puc. b4. Us rpaduxra
BHJIHO, uTO BAoJb TT HaGniofaroTcs ABe TEMMEpPATYpHLIE 30HBL HCNa-
peHHs ¢ HOBBILICHHOH TeMnepaTypoll U KOHJAEHCauuH ¢ 6ojiee HH3KOM

120

]

|



Temnepatypoll. B mperenax Kamaoll M3 30H MOXHO BHIENHTH 1i30-
TepMHYeckHe y4acTku. Pasuuna Mexpny TemMnepaTypaMH 30H HCHape-
HMsl ¥ KOHJEHCAllHH 3aBHCHT OT KOJHYECTBA NMOABOAHMOrO TenJia b 30He
ncnapenus. Taxk, auuus 1 OTBEYACT ONBITaM, KOTJAA 30HA HCIapeHHs
TT ombiBanack Boxoil ¢ Temnepatypoil f,, = 41° C u maxcumaibisi
nepenaz temnepatyp Mmexay soHamu TT cocraBasn 12°C. Jluuns 3
OTBEY@eT YCJOBHSIM OMHBaHHsi BoxoH ¢ £, = 31°C u nepenanom
Temnepatyp wmexjay 3onamu 8°C,

B onutax Ha oprrounuix TT naGmopanoch nareHue TemnepaTtypul
B KOHI€ 30HBI KOHACHCAIIHH, YTO MOXET GBIThb OOLACHENO JOMOJHH-

T @y &, 7072 knan/42 v 2pad
L Terr 2
— e TN
7 27y ,fu 15 ,4/ -

AN
i 2{ L
73
4 3 ) 3 rh’-:U\{ \\ \ﬁa"
1\ T \
Ty=0 =0 & ::r.; 71 N
. ‘\élu
= g
Ky 0 W0 40 60 80 fepad
Pre. Bb. Msobpamenve uvkia pato- Puc. £6. OnurHpie.3HaueHus KO~
Thl _ TElROnEpepaomes TpySrn B 5(QPPUHIHCHTOB TEMJIOOTAAYY B 20+
. T—S8-puarpamue HaX KCTapeiilsi W KOoHZeHCauud

npy pasHeIX yrax Hakzaoua Occ-
Qurtwiabasix TT

TEJAbHBIM OXJAKACHICN Topia TpYOKH H HaJAXyHeM HEeKOTOPOIO KOJIH-
YeCTBA NEeCKOHACHCHPOBABLIMXCS Ta3OB.

HaunGonpiunii temMnepatypubil nepenaf MexXAy 30HaMH Harpepa
H oxqaxnenusi HaGmojajcs 18 HezanonHeHro# TpyOe. Onnako
HesanosiHeHHas Tpyba nepejapana, nMpH BCEX MPOYHMX PABHHIX YCJO-
BUSX, TosibKo 1% Tenusiopoit mowncctH 3anoasennoil TT. 210 cBH-
J€TENBCTBYET © TOM, YTO NPOJOJbROH TEMJIONPOBOAHOCTLIO MaTepHana
kopnyca TT Moxno npeneGpeub, NpHHHMas BO BHMMaHHE TOJbLKO
TenJio, nepefasaemoe NpH (asoBLIX NpEBpalieHHsX 3anoJIHTENs,

BrispnenHslil B OnKITaX XapaxTep pacrnpesieSieHHs TemMneparyp Ha
ONMHOYHBEIX TPyGKax Mo3BoJiui mnpencTaButs Ha T — S-puarpamme
nporcxonsunuit B TT TepmopnHaMiyeckuii nponece B BUAE 3aMKHYTOTO
uvkaa I—2—3—4 (puc. 55). Jlunua T, oTeeuaer TeMmnepaTypHOMY
YPOBHIO ropsiyero noToka BO31yXa, OMbIBarolLero 3ony Henapenns TT,
a aueus T, . — TemnepatypHOMy YpoOBHIO cTeHKH 1T B 30He Hcna-
perusi. Jlunua 1—2 oTBeyaeT npomeccy HCNApPERHs MUIKOLO 3amoJi-
HHTEJIS] B 30HE HCNapeHusi. YUYHTEIBas [OCTOSIHHOE Hajuude Ha CTeH-
kax TT komzencata, MOXHO NpPEANONONKUTD, YTO NPONECC HCHAPEHHS
SaKaH4YHBaercs npu cyxoctu napa x = 0,8. Ilpu mBuxenuu napa Hs
80HLI HUCMApEeHUsl B 30Hy KOHACHCALUHH NPOHCXOAHT YMEHbIIEHHE
TEMNEPATYpPhl H JlaBJleHHs Napa, Tak Kak MMeloT Mecto motepH. IIpo-
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LeCC MOXKET MPOTEKaTh MpH MOCTOSTHHOH cyxoctd napa (Aunus 2—3)
MV C YMEHBIICHHEM CyXOCTH M3-3a 3aXBaTa JBIXKYLIHMCSH M1apOM 4a-
CTHYEK CKOHJEHCHPOBaBILeHCs XKHUAKOCTH (auHusg 2—38'). Jiunusg 3—4
OTBEYAET NPOLECCY KOHjeHCAlHH NapoB 3anoJHHTeNs] B 30HE KOHJICH-
caumu TT. Jlunua T, , OTBeyaeT TeMNepaTypHOMY YPOBHIO CTEHKH
TT B 30He KOHpeHCauwH, a JHHUS 7, — TeMIlepaTypHOMY YpPOBHIO
XOJIOJIHOTO MOTOKa BO3[YXa, OMBIBAIOLIEro 30HY Komaexcauuu TT.

OGpazoBapuuniics KOHIEHCAaT H3 30HH KOHIEHCANHH INOCTyNaeT
B 30HY Hcnaperus. Jlunus 4—J oTeeyaeT npoueccy Harpeba KOH-
JIEHCaTa [0 TemnepaTtypul ucnapenus T,

Ilo peaynbpTatam MCCieIOBaHUH OAMHOYHLIX CechUTHABHEIX TPYO
YCTaHOBJEHO, YTO /N TemneparypHeX yenopull B CKB pannoHansno
B KayecTee 3amoJIHMTeNs HCrnonb3opath ¢peok 11. B pmamasone wHa-
pyxuuix Temnepatyp or —10 go 35° C papaenue Buytpu TT coor-
BETCTBEHHO Oyner uamensthest o1 0,25 no 1,75 krc/cm?, yto HE Tpe-
0yeT MNOBLIUEHHON NPOYHOCTH OOONOUKH.

Ipu sanonnesun ¢peonom 11 onunounsx 1py6 Ha 33% HX BHY-
TpeHHero o6bema NpoBeieHbl UCNILITaHusl NPH Yriax HakJoHa TPYyOKH
K ropusonty 5, 15,30, 45, 60 1 90°. Ha rpaduke puc., 56 npeacranieHst
ONbITHBIE 3HAYEHHs] KOSPHUIHEHTOB TEIJIOOTAAYH A 30HBI HCTape-
HHS &, U KOHJEHCAIMH &,, KOTOpPBIE COOTBETCTBEHHO MOJACYHTHIBAIUCD
no ¢opMynam

Qu Q«

e o == ————r"
tu (tcﬂ-r ._tﬂ), * (/s (tﬂ-th),

rae @, — KOJMHYECTRO MOABOAMMOIO Tenja B 30He ucnapeuus; [, —

NOBEPXIIOCTb TPYOKH B 30HE MCMapeHHs; fe; — CpelHss TeMneparypa
creskn TT B 30He ucnapenus; {, — Temneparypa HachlllieHHS NapoB
sanoauntenss TT; @ — KONMYECTBO OTBOAMUMOILO Tenja B 30HE
KOHJeHCanHH; f, — MOBEPXHOCTH TPYOKH B 30HE KOHIEHCALHM,

ter — cpenuss Temneparypa crenkd TT B 30He KompeHcauMH.

Cpenune Temneparypel cTeHok 1T BBUHCASAHCE KaK CpelnHe
apudMeTHYECKHE 3HAYEHHS] U3 TOKa3aHHH TepmMonap, yCTaHOBJEHHEIX
B coorercTBytolei 3oHe TT. TemnepaTtypa HacolieHHss napos pado-
uero sanonuutens ($peona 11) onpenensinach Kak cpeftee apupmers-
YECKOE U3 MOKasaHHil TepMornap, BBEICHHLIX B 30HLI HCNIapeHHs! W KOH-
JeHcauuM uepes Topuoesie npoGku TT.

ITo rpaguky Ha puc, 56 MOXKHO NpPOCNEAHTH, YTO C YBEJMYECHHEM
yrna f naknona TT yMeHpluawTcs 3HAYeHHS O, ITO MOXET OhITh
oOBsicHeHO cepylonumvu npuunHamMi. C pocToM yrijla Hak/oHa yBe-
JIMYMBAIOTCSI IPABHTALlHOHHLIE CHJILI, OOECNevHBAOLIME MOCTYMJeHHE
JKHAKOCTH M3 30HB KOHJEHCAIMH B 30HY ucnapenus. Kak yxe orme-
gajock, s npuMeHeruss TT B CKB xapakrtepHel cpaBHUTENLHO Ma-
Jitie TeMnepaTypHble Hanopel, Yro OOYC/NOBJHBAET HE3HayUTE/bHBIE
TENJIOBLIE HAarpy3KH B 30He HcnapeHus. [1pyu 6oabmux yraax HakJoHa
TT cospatorcs ycnopust s GLICTPOro NOCTYNJICHHS KHUAKOCTH B 30HY
HCTapeHHst H BO3MOMKHOrO €e HakOIUIeHHs] B HMXKHEM KOHue TPYOKH,
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B »THX cnyuasX yMeHbIUAeTcs NOBEPXHOCTb HCMApeHHsi, Majaer
MHTEHCHBHOCTb Nepenayl Tema }KHIAKOCTH, YTO NPHBOAHMT K MOHHKE-
HHIO KO3(DGDHIHEHTOB ¢,

B ycaoBlsx pocra TemmepaTtyphl BhOpocHoro Bosayxa (no 100—
150° C), ombIBaroiliero 3oHy Hcnapedisi, OyAyT CO34aBaTbCs yLIOBHSA
Go/ilee HHTEHCHBHOTO MPOTEKaHHs TMPOLECCOB HCHAPEHHs, 1:I3TOMY
M XapaxTep 3aBHCHMOCTH €, OT:YIJla HAaKJ/IOHa MOXET OLiTb HHBIM,
910 yKaspipaeT Ha HEOGXOJMMOCTb BHIGOpA KOHCTPYKTHBHELIX TOKa-
satesteii TT B COOTBETCTBHH € KOHKPETHBIMM YCJOBHSIMH NPUMEICHHS,
YTO Npexe BCEro ONPEAe/Iercs HanopoM TEMNEpaTyp MEXAY rops-
YHM M XOJOAHBIM NOTOKaMH BO3JyXa.

KosHuHeHTs! TEMJOOTAAYN B 30HC KOHJSHCALMH O HMEIOT Ted-
JIEHIHIO HEKOTOPOI'O POCTa C yBeauuenneMm yraa uakaona TT. Makcu-
MadbHble 3HAUCHHUS O, AOCTHraloT NpH yrje 4b°, panpheiiiice yBesH-
yeHHe yria Hak/oHa NPHBOMMT K naneHuio o,. llonyuenueiil xapakrep
3aBHCHMOCTH MOMKET OBbITh OGbsiCHeH caefyioiunM. Ilpu masinix yriax
HaKJIOHA BEIMAAAIOME KOHJEHCAT He ylepKHBacTcs Ha BCell BHYTpeH-
Heil NoOBEepXHOCTH TPYOLI # CTEKAET B ee HHAKHIOW 4acTb. ITO NPUBOAUT
K GHICTPOMY OCBOGOXKASHHIO OT KOHJeHcaTta GdJibiliell yaCTH NOBepX-
HOCTH TpyOL!, YMEHBIICHHIO TEPMHUYECKOTO CONMPOTHRJAEHHA [ OXJa-
KJEHUS] CTEHKH TPYObl ¥ HHTEHCHPHKaUHH NPONECCOB KOHACHICAlHHM
paGouero peiuiectBa. [Ipn npubaumxenuu TT K BepTHKaAbHOMY [OJIO-
XEHHUIO NJIeHKa KOHjeHCaTa OyeT NOKPHBaTh GOJbIIYIO MOBERXHOCTD
CTEHKH TPYOH, TepMHUECKOe COMPOTHRJEHHE A Nepefayd Tenia
yepes CTeHKY YBEeJAHYHTCS M HHTEHCHBHOCTh TelIOOTAAwHd  CHH-
3HTCS.

Ilo peayapTataM HCNBITAaHU{I MOJNyyeHbl PEKOMEHAANHMH O ONTH-
MaJIbHOM yrae HakjoHa Gecoutunbueix TT B 5—8°. Dt peromenja-
IMH CIpaBeJ/IMBH /i1l OTOBOPEHHBLIX BbILLE 3HAYECHHH TEMIIEPATY PHBIX
HanopoB no o6e cropoxsl TT.

TNonyyeHnsle B onbiTax 3HAYCHHUS KOGDHUIMCHTOB TEMJiOCTAUM
@y W @ TOKa3kBaioT, 4TO JHMHUTHDYIOWEH SBJSCTCH TenJjicoTaaua
¢ nHapyxHofi nosepxHocty TT K Bo3ayiHbIM notokaM. TlosTony oneir-
Hble 00pa3ubl TeNJoOGMEHHHKOR H3 GechuTuapHLix TT uarotonagnucs
¢ opeOpeHlieM HapyXHOH NOBEPXHOCTH M3 MEIHBIX TpYOOK AJAHHOH
500 MM, HapyKHbM AHameTpoM 15 MM M ToswuMHOH CcTeHOX 1 M.
Opebpente Gbl1o H3 ANIOMHHHEBEIX TUIACTHH TOJiuHOR 0,75 MM H BB
cotoil pebpa 8 mu, war nnactud 4,35 MM, Takue TT saxpennsanucs
B MEPETOpOfiKe, BHINOJHsABILEH posb anuabaTHOi 30HBEL Jlauna 30HBI
ucnapenus coctapisaa 330 MM, a 30HBI KOHNleHcanuy 165 mm. TpyOku
3apsixanuce ppeorom 11 Ha 30—33% cBoero o6vema.

B onbitax HaMeHsfnuCh COOTHOIIEHHS! KOJIHUECTB MOTOKOB XOJOJ-
HOTO M rOpsiYero Bosnyxa, M BeJHUMHLI 57T, BHIYHCJEHHBIE 110 BBbIpas
ke (3.10), cocrarnsau or 0,4 10 1,2.

Pacxoxiente TennoBeix 6anaHcOB MeAy SOHAMH HCIApeHHs
M KOHJIeHCaluH B oneiTax He npebiano 10% . HavansHas remnepatypa
ropayero rnotoka pospyxa uamensgack ot 28 ao 50° C, a nauasipHas
TeMIiepaTypa XosopHoro noroka ot 1 go 12°C.
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Ha rpaduxe puc. 57 npencrapiensl IaHHEIC N0 M3MEPEHHIO KO3)-
(buuHeHTOB Tenjonepesayy B TenJOOOMEHHHKaX H3 OeCHTHIIbHBIX
TT. OnniTHbie 3HayeHHs KO3((UUHEHTOB TEMJonepesadyy BBHIYHCII-
Juce nc ¢opmyJe

ko= Qu(F At ;) kKan/mM?-u-rpap,

rne F, — Hapyxknas nopepxHocTe 1T B 30He KOHaeHcanMH, M2,

Cpemunii temnepatypueti Hanop Al , BbIYHCAsICS 1o dopmyde
cpefHesiorapupMHIECKOTo Hanopa AJisl napajfellbHOH CXeMBl JBHKE-
HHSI BO3/YLUHBLIX MOTOKOB, KOTOpas HMeJa MeCTO B MCMEITAHHAX,

2,
&, HKAS/M2-4-2000 QAN [112-4

A
P4
A 4o
/4 7>
1 7‘/ 5 1
% . 300 VA
4 /A T p / 5 y g
°
/ 2 / e
8 / )/ 200 / A
®
7 o P
ki / /
M &
6 3 ¢ 5 6 7 8 (v, o 1620 30 40(t, L., )C
Prc. 57. OnbitHeie faHHBIE N0 H3MEHEHMIO Puc. 58. lsmenenme yuesabHEIX
KosddunuenTa TenJonepenaus B TEMJIOYTH- TEMJIOBEIX MOTOKOB B 30HE KOH=
JusnpymloueM TemyoobtMennnke u3 TT JeHCAlNK TelJIOOOMEeHHHKOB  H3

Gechurriptbix TT B 3aBucHMOCTH

OT HAYaJbHOr0 TeMIeparypHOro
Oneitaele sHavyenus k, Ha rpa- Hanopa

(bHKe BO3pACTaloT C yBeJIHUCHHEM Mac- -

COBOW CKOPOCTH XOJIOZHOTO MOTOKA BO3JyXa B JXHBOM CEUEHHH
30HB! KOHJleHcanuu Tenyioo6mennukoB M3 TT. Ilo pesyabratam ofpa-
GOTKH ONEITHLIX JAHHLIX YCTAHOBJIEHA CTENEHHAasi 3aBUHCHMOCTb ANIA K,
o1 (vP),, . C nokasatenem crenend 0,65. Jluuusi I Ha vpaduxe
OObEeNMHAET pe3ynpTaThl HCNBITAHHE IHECTHUPSIAHOTO nO IJyGHHE
TennooGbeMHEKA NPH NPHMEPHO MOCTOSIHHLIX HAYaJbHBIX Napamerpax
ropsivero ¢ &, = 38,8° C u xomonHoro ¢ fx, = 1,5° C notokoB Bos-
Ayxa. Jlunun 2 m 3 COOTBETCTBYIOT ONBITaM C TenoJOOMEHHUKOM M3
J€BATH PSIOB N0 rAyOuHE, HO MPH COOTBETCTBEHHO PAa3NHUHBIX fr,
H tx,. Jlunus 2 ob6wveauusieT onwitel npu &, = 50° C u ¢y, = 5,5 °C,
a nupus 3 — mpu &, = 28,4° C u , = 3,5° C. TNoayuennwii xa-
paKTep 3aBUCHMOCTH 1751 k, mNOKas3hlBaeT, YTO HAa HHTEHCHBHOCTB
nepefayy Tenga B 1T 3naunTe/bHOE BHSIHHE OKa3biBaeT TeMIiepa-
TYPHbIl Hanop MEXJy TIOpsiYMM M XOJOLHBLIM NOTOKaMH, a TaKKe
KOHCTPYKTHBHOE pelI€HHE TernjooOMeHHHKA.

Bosee Harnsppo BAMSIHME HayalbHOTO TEMIEPATYPHOrO Hanopa
Ha HHTEHCHBHOCTD nepenauk Tensia B TT BuAHO M3 rpaduka Ha puc. 58.
Ha BepTuKanbHON OCH OTJIOMEHL SHAUEHHS YHEJBHBIX TEMJOBHIX
DIOTOKOB B 30HE€ KOHJIEHCanMH TenjooOMEeHHHKA U3 Gechurhnpueix TT,
a8 Ha TOPMSOHTANBHOW OCH — BEJHYHHBI TEMNEPATYPHBLIX HANOPOB.
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Jlisi BCEX OMBITOB COOTHOINEHHE TEMJIOBBIX SKBHBAJICHTOB [OTOKOB
- ObLI0 ONMHAKOBHM ~— By = 0,b. JIuHug I oTReyaeT onbiTaM B 1UECTH-
psIHOM TenooOMEeHHHKE npH (UP)x . = 4,9. Jlunus 2 otseuaer
onbITaM B JCBATHPSIIHOM TETUIOOOMCHHHKE MpPH (Up),. . = 4,5, a au-
Hua 8 — onmitaM B 12-psaHoM TennooOMeHHHKe NpH (UP),. .= 7,8.

M3 rpadura BuaHO, YTO C YyBEJIHUYEHHEM HAyaJIbHOTO Temmeparyp-
HOTO Hamopa BO3pacTaloT yAENbHEIE TEMJIOBHE NOTOKH. ¥YYeT BIUAUHS
HauyaJbHOTO TEMNEPATYPHOrO Hanopa NpPEeAONKEHO OLEHUBATH Yepe3

Ge3paamepHbiil TeMNePaTYpHbIE MOKA~ , 0 /2.y 000

3aTesb BHI2 =T
3 7] g
Hy=(Te, — Tx )T 4 2
x—‘( ry T x.)/ Xy 7 = L
0 2%
P

rne Tr, 0 Ty, — COOTBETCTBEHHO Ha- §}—z
yanbHas TeMrepaTypa ropsiyero u Xo-

JIOJIHOTO MOTOKOB K. - e
Ha rpaguke puc. 59 npencrapsiesst /ﬁ
Te e OMbITHBIC JAHHBE, YTO M HA 6io——rimsi o g 46057,

puc. 58, HO B ¢opMe 3aBHCHMOCTH k,
ot TemneparypHoro nokasarens I1,. Ilo  Puc. 59. Wamenenue kospguuu-
pesyJaptaTaM 00paGOTKH ONLITHBIX JaH- ez;g:ﬂfﬁ“ﬁilfggg;«‘esﬂi‘;f&KO:I‘;
HEIX yCTA4HOBJICHA CTENCHHAs 32BHCH- ‘éemim”mm TT B 32BHCHMOCTH
MOCTB Ky OT I1, C BENUYHHON IOKA3ATENSA o7  GeapasmepHOrO TEMRepaTyp-
crenend 0,48. (OGoOuieHHe ONBITHLIX HOTO NOKa3aTe/s!
J@HHBIX TO3BOJIHJIO MONYYHTb CJIERYIO-

Lile BbIpaXKeHHS] AJif HaXOXJeHHs Ko3((HIHEHTOR TenJonepenayn B
S8OHE KOHJCHCALMM TeNnJOOGMEHHHKOB U3 GecdutHabHbX TT: .

a5 6-psiiHOrO

ky=9,8 (vp)?,;',%.cl'l‘,);'18 KKaJ/mM2.g.-rpaj;
s 9—12-paasoro
ke=17,1 (vp)?,;‘.iiﬂg"’e KKan/M2-4.rpag.

OTH onbiTHHE BHIpaXeHHs PEKOMEHAYETCS HCTIONb30BATh JJisl
pacuera tenjoofMeHHHKOB M3 GechutunbhuiX 1T, 3apsikeHHBIX (peo-
HoM 11, B nanasone M3MeHEHHs] NapaMeTPOB, OTBEUAIOLUIHX YCIOBHAM
MPOBENIEHHBIX HCTEITaHNN, OTOBOPEHHBLIX BLILLE,

§ 3.4. TENIOOBMEHHUKH KOCBEHHOIO
HCNAPUTEJIBHOIO OXJIA)XAEHHS

Tlon TepMuMHOM KOCBEHHO€ HCNAPHTENLHOE OXJaXJIeHHe NOHHMa-
€Tcs OTBOJ| TemJsla OT TOTOKa BO3JyXa, Ha3LIBAEMOIO OCHOBHEIM, 4€pe3
PasnesSIIoILYIo CTEHKY Tenaoo0MeHHHKA K BOJE, OXJaxkjaemoil Hcna-
peHveM BO BTOPOM IOTOKE BO3JIyXa, HA3HIBAEMOM BCHOMOTATENBHEIM,
HletouHukoM XOJiofa SIBASIETCS BOJA, OTHAIOLIAS TEMJO OT €e Herape-
HHSl BO BCNIOMOraTeNLHOM MNOTOKE BO3AyXa. TennooGMeHHHKOM KOs
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BEHHOI'O HCNAPHTENBHOIO OXJaK/[EeHHs Ha3wlBaeTcsl anmapar, B KO-
TOPOM OCYIIECTBJISIETCS OTBOJ, TEMJa OT OCHOBHOrC NOTOKa BO3IyXa
4epe3 PasNENAIOUYI0 CTEHKY K TJICHKE BOAbl, HaJ MOBEPXHOCTHIO
KOTOPOH OJIHOBPEMEHHO JIBHXETCs BCTIOMOraTe/IbHEIH MOTOK BO3NYXa,
ofecneynBaIOiMii HCNAPHTENbHOE OXJIaxKACHHE BOJBL.

PaccMoTpuM 0COGEHHOCTH TPONECCOB Temao- H MaccoobMeHa B ail-
napare, rje XapakTepHO CJIENyIOllee OTHOLIHHE Temmepatyp M nap-

UHaAJBHBIX AaBJieHuil:

Gwitwilw pH  HENOCPEJCTBEHHOM
finewra 6odel KOHTaKTe MEIKJy BCIOMOra-
5, ST sy TEJIbHLIM TOTOKOM BO3JyXa
-——— | ) =
I ¥ Bonoii
@i ) ta>ty >t (3.11)
;II .'! Gﬂ-'tﬂ,' £ /ﬂ N
fl,l fa 4, ||',| BenoMozammensHsil Pw > Poms (3'12)

noimox Bosdyxa
NpH HAJHYHH pasjensio-

e CTEHKH MEX]y OCHOB-
. HbIM MNOTOKOM BO3JlyXa H
85t OcroBrod

nomox 8037yxa BOJ0H

e \’J ]
(A d

t >ty 3.13
/ Pasfennwowan cmewre w ( )
mennoodmenHiKd Ilpuanmaem  ycnosHe,

Puc. 60. Cxema MOTOKOB Tena M maccel Ha ST0 M/ICHK2 BOJBI NOJIHOCTBIO
sJjieMeHTe Tenyoo6MeHHKKA KocBeHHoro ucna- CMA4HBAET NOBEPXHOCTD pas-
pUTEJbHOIO OXJaxeHns JeJISI0 X CTEHOK KaBaJioB

Tenaoo6MEHHUKa U B CHCTe-
M€ MMEeT MECTO YCTaHOBHMBIUMICS CTalHOHapHeH pexuM. Torpa
NponECCH NEPEHOCa Tenjla H MACCH Ha 3JleMeHTe pasfieNsoiell CTeHKH
TENNOOGMEHHHKA MOXHO NPEACTABUTL CXeMOH, NoKasauHo# Ha puc. 60.
B cuny HanuuMs nepenafia TeMNnepaTyp COIJaCHO BbipaweHHIo (3.13)
yepes pasfesisIolly o CTeHKY TernJlooOMEHHHKA NEPelaeTCs ABHOE TenJio
OT OCHOBHOIO MIOTOKA BO3JyXa U IUIEHKE BOABI

dQ, = k (t — t,) dF, (3.14)
rpe k — KoadHnHeHT TensonepeayH yepes pasiedIcUIYIO CTEHKY,

OrHsiTHE SBHOrO TemJja oOQ0ecneyHBaeT CHHXKEHHE TeMnepaTypsl
OCHOBHOIO MOTOKa BO3JyXa

dQ, = Gy, dt. (3.15)

Tlpu HenocpencTBEHHOM KOHTaKTe BCMOMOTAaTeNbHOrO MOTOKa BO3-

IyXa Cc BOJOH y NOBEPXHOCTH BOAbl OOpasyeTCsl COH HACHILEHHOrO

BO3JlyXa C TeMnepaTypoii, paBHOIl TeMnepaType BOAR. B cuny nann-

YMsi Hanopa TeMNepaTyp CorsacHo BhipaxenHio (3.11) sBroe Teno
HanpaBJeHO OT BCMOMOTaTeJLHOIO MOTOKa BO3AyXa K BOJE:

dQg. o = a(t, — tu) dFy, (3.16)
rae dF, — y4acToK TNOBEPXHOCTH KOHTaKTa MJEHKH BOJBI CO BCTIOMO-
rateJbHbBIM MOTOKOM BO3AyXa.
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3101 NOTOK Temja o6yCJOBNNBAET CHHMXKEHHE TeMnepaTyphl BCIO-
MOr'aTeJIbHOIO MNOTOKa BO3AYXA Ha BENITIHHY

dQB. a == Gnc;) dta- (3. 1 7)
B CHJY HaJIUyHs Hanopa napura’ibHBIX ﬂaBJICHHﬁ COrjiaCHO BLI-

paxenuio (3.12) noToK Macchl HanpaeJsieH OT NOBEPXHOCTH BOXKL K BCMO-
MOTaTeJIbHOMY NOTOKY BO3flyXa:

dGBn =3 ﬁp (pw — Px, n) th (318)
a KOJIHueCTBO Tellyia, 3aTpauyHBaCnMOC Ha HCHaperue, coCTapAsHCT
Q. == dG,r. (3.19)

Ha HCHApCHUE BOAL! 3aTPAauHBACTCA KPOME TCIJja OT ELnonMora-
TE€JLHOTO NOTOKaA BO3AYyXa TakKiKe H Tenjic OCHOBHOro noToka, nocry-
nampiee 4Yepes paspengiollylo CTeHKy, UYTO HNOBHRIIAET IJHTAILIHIO
BCHIOMOratTeNbIiOIo TOTOKAa:

dQun = G, dI.. (3.20)

Ecnu Ger OTCYTCTRBOBAMA MOJBOJ TemJjia K BOAE U€pe3 CTeHKH Tento-
ofMeHHHKa OT OCHOBHOTO TMOTOKa BO3AyXa, TO Ha HCMAapeHNe BOMIbE
TeMJIO MOoCTyNaNo OBl TOJABKC OT BCMOMOraTejibHOro MNOTOKa H OT 3a-
TpaThl TenJia caMoil BOLEL, T. €. OT ee HCNapHTeNbHOIO OX/axIeHHs.
Ilp1 nocrosHHON penuMpKYAgUE BOJNEI ee Temmepatypa ObiCcTpo
TIOHH3UTCS H TIPUMET 3Ha4dCHHE, NPaKTHYeCKH paBHOe Temnepatype
BO3JlyXa MO MOKPOMY TEpMOMETpYy, H npolecc OyIer npoTexkarth Npu
NOCTOSIHIIOH 3HTaJbNHi.

Onnxako pns ycnaosuii paboTet TENAOOOMECHHEKOB KOCBEHHOTO HCTa-
PHTENBHOTO OXJamJeHHss XapaKTepHLIM SIBNAETCA HaJAH4yHe MOCTOSH-
HOTO MNOJBOJA TemJa K BOJe 4Yepe3 pasfensiiomylo CieHKy. B atom
cayuae NOCTOAHHO PENAPKYJIHPYOIlag BOA2 UMEET TeMIlepaTypy Bulille
TEMIEPaTypsl BCIIOMOraTeNbHOrO NIOTOKa BO3AYyXa MO MOKpOMY Tep-
momeTpy. IlpH ycraHoBuBiLeMCs TepMOJHHAMHYECKOM DPaBHOBECHH
CHCTEMBl TeMIlepaTypa BOJBI NplMeT onpefefieHHOe 3HaueHue, 3aBH-
csilliee OT COOTHOIIEHHS! KOJIHYECTB H MapaMeTpOB OCHOBHOIO H BCIIO-
MOT'aTeNIbHOTO NOTOKOR BO31YXa, TePMHYECKOTO CONPOTHRACHIA CaMoil
MJEHKY H Ha ee rpanune. Ilpu aToM, KOHeuHO, JesiaeTcs JONYILEHHe
00 OTCYTCTBMH HJIH NOCTATOMHO MaJIOM MPHTOKE Teljia K Boue B NOJ-
JoHe, TpyGONpPOBOJaX M Hacoce, T. €. OT BHEWHHX HCTOYHHKOB, 4TO
SIBJISICTCS XapaKTepHHIM 451 OObIUHBIX PEXHMOB PaGoThl TENJIOOOMEH-
HHKOB KOCBEHHOTO HMCIApHTENbHOTO OXJaMACHHS.

M3 s10ro MoxHO crenaTh BHIBOJ, YTO MPOLECCH TEMIO- H Macco-
ofMeHa B T€M1000MEHHHKAX KOCBEHHONO HCMaPHTENBLHOTO OXJIaXK IEHHUS!
VIS CTaHOHAPHBIX PEXMMOB MOXKHO PacCMaTpHBaTh NMPH NOCTOSSHHOR
TeMOepaType BOAnI

dt,=0mu Q,=0. (3.21)

Ha navanbmpix u koHeumbIX yuyacTKax TenOOOMEHHHKA TeMrle-
paTyphl CTEKaloLel N/ieHKH BOALI NMPAKTHYECKH ORMHAKOBEHI, & B LEH-
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TpaJibHOM YacTH TeMMepaTypa BoJbl HECKOJbKO BO3PacTaeT ¢ Mmocie-
AYIOIHM CHIDKEHHEM N0 Mepe KOHTAKTa CO BCOMOTaTesIbHbIM NIOTOXOM
BO3yXa, MMeLHM Gosee HHU3KYIO TEMMNEpaTypy MO MOKPOMY TEpPMO-
Metpy. Kak nokasana skcnepHMeHTalbHas NPOBEPKa, NMpPH BHCOTe
IJIaCTHH WK TpY6 TennooGMEHHHKOB 10 1 M H3MEHEHHS TeMNepaTyphl
BOJibl 0O BEHICOTE HE3HAYMTEJbHbI, H HMH BMOJHE MOXKHO NpeHebpeub.

CoctapuM ypaBHeHHe 06aJlaHCOB MepeHoca Temnsa M MacChl B Ter-
JIOOGMEHHIIKE KOCBEHHO HCMapHTeNbHOro oxJaaxnenus. Huterpupo-
Banue no noBepxHocTH F Beipamenus (3.15) naer ypasienie fjis KOJu-
YecTpa SIBHOIO TeMJia, OTBEAECHHOrO OT OCHOBHOIO NMOTOKa BO3AyXa:

Qn = Gy (8 — ta). (3.22)

Tenno- n MaccooOMeH MexKIy BCIOMOTATELHBEIM NOTOKOM BO3AyXa
H BOXOH, K KOTOpOI NOCTOSIHHO MOABOLHMTCS TEMAO yepes pasiensio-
LIYI0 CTCHKY TenJaoco0MEeHHHKA, OOYCJOBIMBAET NOBLILEHHE 3HTa/b-
[HH BCOOMOTATENbHOIO MOTOKA BO3JYXa COrJIacHO Bhipameruio (3.20).
HuTterpuposaniie 3T0ro BEIpamKeHHS MO MOBEPXHOCTH KOHTAKTa [aeT
ypapHenHe IJsi KOJHYeCTBa MOJHOrO TemJa, BOCHPHHSATOrO BCMOMO-
raTeNibHbIM TIOTOKOM BO3JyXa:

Qen = Go (I, — I,)- (3.23)

IMonpiiuerHne sHTaNALAHH BCIOMOTATENBHOrO MOTOKAa BO3AyXa OyaeT
06yCIOBIUBATECS TONBKO KOJIMYECTBOM Temaa, NOABEAEHHbLIM K BOJE
OT OCHOBHOrO MOTOKa BO3AYXa, T. €. OyIeT ClpaBellliiBO ClEfyIomee
ypaBHEHHe TENJOBOro GajaHca:

Qs = Qs (3.24)

rne A — nonpapouHb# KOpQHIHEHT, NPHHHMaeMbili B 3aBHCHMOCTH
oT Temneparypsl Bozsl {cM. § 1.3).

Ha ucnapenue sospl B TemIooGMeHHHKE KOCBEHHOrO HCHapUTeNb-
HOrO OXJaKIeHHsl 3aTpauHBaercs MOABOAMMOE K BOJE SIBHOE TENJIO
OT OCHOBHOrO H BCIOMOraTeJIbHOrO HOTOKOB BO3flyXa:

QBH == Qﬂ "l_ QBH'

Tlpu sroM, KaK H paHblue, CUHTAETCA CNPaBEIJIHBHIM YCJIOBHE 00
OTCYTCTBHH MOABOJA TeMJjia K BOZE OT BHEUIHMX HCTOYHHKOB, T. €.
CripaBeiuBo BuipameHue (3.21).

KonuuecTBO $BHOrO Temja, OTBEJEHHOTC OT BCIOMOraTeLHOrO
NOTOKA BO3JlyXa, ONPENENMICS HHTErPHPOBAHHEM MO TIOBEPXHOCTH Fy
BripaxkeHua (3.17):

QBﬁ = GBC;) (tBl . tB:)'

HauGonee BaxneiM IJs1 pacyera TenJOOOMEHHUMKOB KOCBEHHOTO
HCMAPHTEALHOrC OXJIaXK[AEHUs1 SIBJISETCSl ONpEJe/IeHHe BeNHUYHH KO-
3(uiHeHTOR Ternsoneperayd OT OCHOBHOTO MOTOKA BO3JlyXa yepes
pasae/isiioulyio CTeHKy K BOJe, OXJAaxJaeMmoil ucnapenuem. Ilpu pac-
YeTe MO OTHOIIEHHIO K TJIaJIKoil TOBEPXHOCTH KOS(POPHIHEHT Tenao-
nepenaul onpenensercss oCbyHLIM BhipaxeHuem (1.46). :
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Panee yxKe paccMaTpHBalloch, 4T0 KO3(DGIHIHEHTHI TENJIOOTIAYM
OT MOTOKa BO3AyXa K pasiesoiiell CTeHKe TennooOMeHHUKA B He-
" CKOJIBKO JIECAITKOB Pa3 MeHbllle, YeM CO CTOpOHbl MuakoctTH, [osromy
JUisl HAETeHCH(DUKaAL MK OTBOIA Telljla 1enecoo0pasHo NpeNyCcMaTpUBATh
opeOpeHHe 3JIEMEHTOB TENJOOOMEHHHKA CO CTOPOHB! OCHOBHOIO MNO-
TOKa BO3JyXa. BTopbiM BaxHBIM (HaKTOpOM SBJSIETCS TO, YTO Haubosee
GnarofnpHATHLIE YCJIOBHS A8 OTBOJa TemJia OT BCIOMOTATEIbHOIO
MOTOKa BO3JlyXa CO3JAlOTCS B TOM Cjiyyae, KOTJa CTEHKU 3JIEMEHTOB
TENNooOMEHHHKA TIOJIHOCTBIO MNOKPLIBAIOTCS Opoliatoiedl BooH.
Kosgdunuent renyootnaud or

fo paspensiioulefi CTEHKM TenuooG-
£ % ... |fs MEHHHKA K IJIEHKE BOJbI Oy, ONPE-
E B va, M/ .
£ 15
: 3 ~ - 2
3 3 - 7
| 2 3 - \<
E =g 1
7 Ac L ; é/éj)
5
a) 4) 50 100 150 Hype/ny
Puc. 61. Koucrpyxrupuele cxeml Puc. 62. Pacuernble M onbiTHLIe faH-

Ten006MEHHHNKOB KOCBEHHOTO HCMa-
PHUTEJBHOIO OXJAKICHHS C TP yOUaTHl-
MH (@) ¥ weneBnMH (6) KaHajiaMu

Hble O IPaHHLaX HACTYIJICHHS] PEXKH-
MOB «3axJieSriBaHus» B TpyCGuatnix (1)
| NJIaCTHHYATHIX (2) TenI006MeHHHKax

JeNsieTcsl He TOJBKO XapaKkTepoM TeuyelMs opoluaioumiefi Boul, HO M
BAUSHHEM JIBHKEHHSI BCIIOMOraTefbHOrO MOTOKa BO3JyXa.

OCO6eHHOCTH COBMECTHOTO JABMIKEHHS Ta30B H XHAKOCTEHl HEOnHO-
KPaTHO HCCJENOBAJIUCh OTEYECTBEHHBIMH H 3apPYOeKHBIMM yYEHLIMH.
Hau6onee nonsoe paccmoTpeHie ruHAPaBAHKH Ta30-XUAKOCTHHIX CH-
crem npuBefeHo B palGorte coBerckux yuenbix C. C. Kyratenaznse
n M. A. CreipukoBhua {25]. OcHoBhiBasicb Ha TEOpeTHYECKHX [10JIO-
KEHHAX 3TOH paBoTH H HEeKOTOPBIX JAHHLIX APYTHMX &BTOPOB, PACCMO-
TPHUM OCOGEHHOCTH THIPOAMHAMHKH TIOTOKOB B TENJIOOOMEHHHKaX
KOCBEHHOT'O HCNAapHUTEJbHOTO OXJIAaXAEHHs, I/l KOTOPHX XapaKTepHO
KOHCTPYKTHBHOE BHINOJIHEHHE U3 LIEJNeBLIX MM TpyOuaThlX KaHajioB
(puc. 61). Ilo kananam I pBUXKeTCs BCIOMOTaTeNbLHEIE MOTOK BO3NyXa
H opoulaioiiasi BoJid, IJi€ CeueHHe AJs MpOXoja Cpel ONpemessercs
cymmoii f, -+ f, 4 f3 1 pausHo# KaHana I, a no Kananam 2 — oxJa-
¥Jaembli OCHOBHO#l MOTOK BO3AyXa, I'fie (dacagHoe ceueHHe HMeeT
nosepxHocTh Fy. HauGonee GnaronpusTHeie yCnoOBHs /s OTBOJA
TeNja OT OCHOBHOIO MOTOKa BO3AyXa ofecneyHBalOTCs B TOM Clyuae,
KOrza no paspefsiioimiM creHKaMm B KaHanax I CTeKaeT IJIeHKa BOZH,
a4 HaJ NOBEPXHOCTBIO BOAH B ueHTpa.anoﬁ yacTH KaHanoB I pBHIKETCH
BCOMOTaTeJbHLIE NOTOK BO3JAyXa. Takoe TeueHHe ABYX(asHbIX MO-
TOKOB Ha3HIBAIOT CTEPIKHEBHIM PEXHMOM, KOTOpLIEI MOMXET COXpa-
HATBCS TOJBKO NPH ONpeleseHHLIX YCIOBHSX.
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OcobenHoCThIO PEXHUMOB IIpH ONHOBPEMEHHOM JABH2KEHHH BO3JyXa
H BOALI AIBJISI€TCA TO, YTO B peXHMAaxX «3axBaTa» OTCYTCTBYET NOCTOAH-
HOE€ U paBHOMEPHOe TeyeHIl€ INJIEHKH BOJIbl TI0 CTCHKaM KaHaJOB;
3TO yXyAulaeT yCJjoBHs OTBOJA TelWia OT OCHOBHOTO NMOoTOKa BO3ayXa
yepes paspendline CTeHKH KaHaJjoB TenJooOMeHHHKA. HOSTOMy
Bb160p PEKHMOB JIBHXKEHHS] BCIIOMOTaTE/IbHOTO NOTOKa BO3[YXa H opo-

maolle  BOAbl AOJXKEH OrPaHHYMBATBCA OGNAacCTbio  yCTOHUMBOIO
/2 TeueHHs IJIEHKH BOJBI, KOTopas
L, ' o pacnoJiaraercst HHXke pasrpaiiuu-
"k‘/ TenbHHIX JHHEE [ u 2 no pue. 62,
20 2
2 7\ A-‘f/“‘l Lpen/dp
4 3 7
A
35 a 6 /
5 A\ i
H
10 4 \
(] /1
A
/. 3 AR )K
05 f 2 i n%gig
s o o8 9
"J i
0 5 10 15 vefimfc 0 5 10 15 v /x

Puc. 64. CpapHHTesibHBIE MOKa3aTeNIH
CONPOTHBJEHHs] CO CTOPOHH BCMOMOTa-

Pue. 63. OnpitHele Jafiisle 3aBHCHMO-
CTH CONPOTHBJICHHA B TenyooGMenHHKax

KOCBEHHOT'O HCHaPHTEJIbHOTO OXJa}cje-

Husl NPH RaJHuYHH OpOIUEHNSl KaHaJoB

BOJOK CO CTOPOHB BCHOMOraTe/bliOro
MOTOKa BO3JlyXa:

1 — TensOODMEAHHK ¢  OBaJbHLIM  cege-

TeAbHOIO NOTOKAa BO3AYXa NPH HaJHYHHK

OpOLUEHHsI BOJOH W CYXOM pPexBMe B Te-
nnoo6MEHHAKAX: i

1 — ¢ oOBalbHEIM CedeHHeM TPYOox; 2 — ¢

KPYrJILIM ceyeHHeM TPYGOK; 3 = NJiacTHH-
QaToM

HileM TPYOOK; 2 — TenNCOOMEHHHK C KPYTJIbiM
cegegHeM TPyGOK

U3 rpaduxa na puc. 62 BUAHO, YTO MaKCHMaJlbHHIMH CKODOCTSIMH
U, BCIOMOTaTeJbHOrO BO3JyXa sIBJsIOTCS SHaueHMs B 8—8,5 mic
B 3aBHCHMOCTH OT mioTHocTH H,, opomenus. OxoHuaTesbHbIN BHIGOP
EE/IMYHH CKOPOCTEH BCMIOMOTaTeNbHOTO NOTOKA BO3JlyXa M MJIOTHOCTEH
OpOILeHHs] HEOOXOJIHMO NpPOH3BONHMTL C Y4eTOM OO€CIeyeHHst JOCTa-
TOUHO# 3(Q¢EKTHBHOCTH MO OXJIAXKAEHHIO OCHOBHOIO MOTOKA BO3JlyXa
H BMECTE C TeM HaH6oJjiee GJarOnpHSITHHIX TEXHHKO-SKOHOMHYECKHX
noKasaTesefl Mo pacxoly MOLIHOCTH Ha PENHPKyJSIHIO OpoLuaouiei
EOfitl M NEpEMELIEHHIO TIOTOKOB BO3JlyXa MO OTHOLIEHMIO K €IMHUIe
XONOAONPOH3BOAHTENHLHOCTH. :

Ha puc. 63 npefcraBieHsl ONbITHHE JAAHHBIC, XaparTepH3YIolHe
8aBHCHMOCTb COMPOTHBJIEHHS] CO CTOPOHBI BCNOMOraTte/bHOrO MOTOKA
BO3lyXa B TPYy6uaTbX TENJIOOOMEHHMKAX [PH HAJHYHH OPOILIEHHS
BOZIOH OT U /¥, OnbiThl NpoBeAeHH NPH MJOTHOCTH OPOLICHHS B
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* 212 kr/m-u. CpaBrenine auuuil [ n 2 Ha 5TOM rpaduke NOKasbIBaer,
gTO. [IPH PaBHBIX CKOPOCTSIX BO3AYXa H MNJIOTHOCTSIX OPOILEHHS a5po-
JIHHAMHYECKOE CONPOTHBJIEHME O PEKHMOB «3aX/IeGpiBaHNsA» B TENJO-
oOMEHHHKe H3 KPYIJBIX TPYOOK 3HauHTesbHEe, yeM B TEMIOOOMEHHHKE
43 -0BaNibHLIX TpYOOK. I'paHuila pexuma «3ax/aeCblBaHHS» B TENJo-
oOMeHHHKEe H3 KPYTJ/bIX TPYOOK HauHHaeTCsl NpH MeHbluell CKopocTH,
yeM Y TensiooOMEeHHHKa H3 OBaJibHEIX TpYOOK.

Ha puc. 64 npepcrapnieHa 3aBHCHMOCTb OTHOLUEHHI COMPOTHBJE-
HHUH OpH HaJHYMY H IPH OTCYTCTBHM opoluenkst AP /AP oT ckopocTH
‘Bo3/lyXa B KanaiaXx. M3 cpaBHeHHs JimHuit Ha rpadHke BHJHO, YTO
opH PaBHBIX CKODOCTSIX BO34YXa B OPOLIAEMEIX KaHa/kaX CcONpOTH-
pJieHHe TPyO4aTHiX TennooOMEHHHWKOB NOYTH B 3 pasa Beile, YeM
B TeNNIOOOMEHHHKAX H3 OBaJIbHEIX TPYOOK. Mexny Tem npH OTCYTCTBHH
OpOLICHHST COTNPOTHBJIEHHE TENJNOOOMEHHHKOB H3 OBAJILHBLIX M H3 KpYr-
JIBIX TPYOOK nNpaKTHYeCKH ORMHAKOBO.

. Tlog pyxoBoncTBOM aBTOpa NpoBefEHbl TEMNOTEXHHYECKHe HcCie-
JIOBaHHSI TMAACTHHYATHIX H TpyOuaTHIX TenjooOMEHHMKOB KOCBEHHOIO
HCNapHTeNBHOTO OXJIaXKACHHsI, KOHCTPYKTHBHbBIE TOKA3aTeIH KOTOPBIX
npenacrapieHst B TaGja. 10. DKcnepHMeHTaslIbHBIE CTEHABI MO3BOJIHJH
H3MEHATh B IOCTATOYHO IHHPOKHX MNPefie/iaX KOJAHYeCTBA H Hava/ibHLE
napameTpbl. o6OHX NOTOKOB Bo3nyXa. [lpaBHsibHOCTH mnpoBeseHHS
OTNBLITOB KOHTPOJIHPOBaJiach NO CXOAMMOCTH 0ajiaHCOB COTJIaCHO Bhl-
paxennio (3.24). '

© Kospdunment tensonepenaud /s BCEX THIOB HCNBITHIBABIIMXCSH
TeIJIOOOMEHHHKOB KOCBCHHOTO HCHAPHTEJIBHOTO OXJaKJeHHUsT Bbl-
YHC/IsJICS IO OTHOILEHHUIO K IVIajIXoil Hapy»KHOH nOBepXHOCTH

k = GC;) (tl — t2)/(FH. T Atcp_ .q) KKaJI/M2°q :rpall-

Ins yueta B3aHMHOTO BJIMSIHHSI NJIOTHOCTH OpOIUEHHS] H CKOPOCTH
" IIBUXKEHHS1 BO3/lyXa Haj NMOBEPXHOCTHIO NMIEHKH BOABLI HaHGoJjee yaau-
Hoe 06oClleHHe OMBITHHIX A2HHBIX MOJYYEHO NpH NPHMEHEHHMH Be-
JIMYHH YCNOBHOH CKOPOCTH BO3AYXO-BOASIHOH CMECH CO CTOPOHHI CTe-
KaHHs] TIJIEHKH BOZbI, BBIYMCJ/SBIUMXCS N[O BBIPAXKEHHIO

(©0)en = (G -+ G,)/(3600f, 5) KI/M*-C,

rne f,m, — JKMBOE CeyeHHe TenJiooOMEHHHKA KOCBEHHOTO HCHapH-
TEbHOTO OXJIaXKAEHHST CO CTOPOHBI MPOXOJa BOABI H BCIOMOTaTesib-
HOrO TNOTOKAa Bo3AyXa, MZ.

Ilpu 570M HEOGXOAMMO OTMETHTB, YTO HCNOJIL3OBAHHE TOCJENHETO
BbIpaXKeHHsl cnpaBejiiiBO TOJMbKO ISl yCaoBHiI paGoTH TenAoo0MeH-
HHKOB KOCBEHHOrO HCHApHTEJILHOTO OXJaMKJeHHs npH MJIOTHOCTIX
OpOLLEHHsI He CoJiee onTHManbHpiX 3Hauenuit (160—200 xr/m-u)
H OPH yCTOHYMBLIX pexMMax TeueHHs opoluaromefi Boabl H BCIOMO-
FatesibHOro notoka pozayxa. Ec/u yBesiHuHBaTh NJIOTHOCTH OPOLICHHS
BBIIE ONTHMANbHLIX 3HAau€HHH, TO B ONLITaX YCTAHOBJEHA OYEHb
c1abasi 3aBHCHMOCTb OT pPacXoOfoB Opoluaroulell Boibl. [Toatomy nph-
BOLMMEIE BhiLlle ONBITHEIE (GOPMYJIH, YYHTHIBAIOWHE BAHSHHE Ha KO3¢-
dunyeHT k usmeHenni PACXOJIOB opoLIaoLell BOAbI, OTHOCATCA K JH-
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Konc'rpyx'mnnue NOKA3aTe N MCHBITARHLIX TeTNMOOGMEHHNKOH

KOCBEHHOTQ HMCTIAPUTENBHOro OXJAMICHNUSI

Tabauya 10

THn Tennoo6MeRBHKa

Zgyt?:lgﬂ;l[l? TpyGuathii Maacrunya- | TpyGaatwii
T e Toen | =aces | GhLEE
HaKaTHBIX LHOl opeGpeHns
1-2,5
= a3 (run 3) Grun 4
Cpepune pa3sMepr! enH-
HMYHOIO 3JIEMEHTa TeIJIO-
OOMEHHHKa, MM:
BHICOTA . « o & & . 500 500 982 505
IIHPHHZ (WM BHYT-

peHHMEl amameTp) 12,5 12 464 73,6
ry6nna (um Hapyx- )

HBIH JiMaMerp) 18,6 18 13 7,6
SKBHHAJIEHTHHIH Jiua-

METPp . . . . . . 12,5 12 26 13,8

FaGaputHbie pasMepst 8
TenNo0OMERHN KA, MM:
BHICOTA . & « o+ & 600 500 982 505
IHPHHA . & & & & . 92 760 496 115
TAy6HHa . . . + . . 250 623 502 198
Yncsno sneMenTon B T€-
nN00OMEHHHKe:
H OJIHOM PSIZY o « . 3 26 18 3
no raybuee . . . . 8 19 _— 2
ofiLiee KOJANYECTBO 24 493 18 5
KenctpykTHBHBE TOKa32-
TeNH TemnocOMeHHHKa CO
CTOPOHBI BO3AY XO-BOAAHOM
CMeCH:
dacagnoe - ceyeHHe,

M. ... .. o 0,023 - 0,4735 0,2489 0,023
KHBOE Ceyenne, M2 0,00294 0,0557 0,094 0,0325
JJIHHA CMayHBaeMOro

nepHMeTpa, M 0,94 18,576 17,172 0,927
ofast NOBepXHOCTh

3JIEMEHTOB, M2 0,471 9,3 16,1 0,9674

KOHCTpYKTHBHEE — TO-
Ka3areJiH TenjoOOMEeHHH-
Ka CO CTOPOHBI OCHOBHOTO
NOTOKa BO3Jlyxa, M2: '
ofast noBepXHOCTh 4,55 93,27 16,1 4,69
NOBEPXHOCTh Ges

opebpennst . . . . 0,701 13,95 16,1 0,87

KHBOE CEYeHHE . . . 0,0229 0,4095 0,1245 0,0491
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anasoHy H3MEHeHHs! NJOTHOCTEH OpOUIeHMst RO ONTHMa/IbHBIX 3Ha-
gennit 160—180 Kr/M-u. B cOOTBETCTBHH C BEIHYHHAMM IJIOTHOCTEl
OpOLIEHHIT JIO/KHB BHIOHPATLCS 3HAYEHHs] CKOPOCTelt BCIOMOTaTelb-
HOTO MOTOKA BO3yXa, & CJIENOBATENLHO, H ero PacXofibl TakuM obpa-
30M, 4TOBHl ofecneynBasncs YCTOHUMBLIA CTEPXKHEBOH DEXHM TEUueHHs
nBYX(Ga3HBIX NOTOKOB (cM. pHC. 62).

Ilo pesysbratam o6paGoTKH ONBITHEIX JAaHHBIX YCTAHOBJ/IEHB! Crle-
RYIOLIHEe 3aBHCHMOCTH JUIsi KO3(HLHEHTOR TerJonepeayum:

i Tpy6uaThIX TeMJNOOOMEHHMKOB M3 afIOMHHHEBBIX HAKaTHHIX
Tpy6 (THnbt 1 u 2)

k=18,7 (vp)o'6 (vp)(c);,f’ KKan/M2.-q-rpaj;

IJis MJacTHHYATOrO TemJioobMeHHHKa Ge3 opebpenus
0.6 , 0,
k=6,1(vp) (Up)cua KKaj/M2-q-Tpaf.

Ecnu npHHSTL paBHbE YCJOBHS paGOTh TEMIOOOMEHHHKOB C Ofl-
HAKOBBIMHM SHAYEHUSMH CKOPOCTEH OCHOBHOIO NOTOKa BO3JyXa H BO3-
LYXO-BOJITHOH CMECH, TO H3 CPABHEHHs OMBITHBIX 3aBHCHMOCTe! BU/IHO,
4To HauGoNee BhICOKHe KosddHIMenTsl k obecrieunpaiorcss B TPybua-
TRIX TenjoOOMEHHHKAX M3 a/IOMHHHEBHIX HAKaTHHIX TPYO, Y KOTOPHIX,
BEeJMYHHLL k [ TJagKoli Hapy»KHOil NMOBepXHOCTH B 3 pasa BHIILE,
YeM Y n/IaCTHHUATHIX TenIOOBMEHHHKOB 6e3 opeGpents. Crenopateib-
HO, OpeOpeHHe 3/eMEHTOB TellJIOOGMEHHHKOB CO CTOPOHBI ECIOMOTa-
‘TeJILHOrO TOTOKA siBJsiercsi 3(QEeKTHBHBIM CPENCTBOM HHTEHCHHKa-
[MH TPOIECCOB OTBOJA TeMJda B COBMEUIEHHBIX CXEMaX KOCBEHHOTO
HCHApUTEJNLHOTO OXJAaXJICHHST BO3JyXa.

Tennoo6MeHHHKH H3 aJIOMHHHEBHIX HaKaTHHIX TpyG oGnajaor
XOPOLUUMH TEXHOJIOTHYECKHMH KaueCTBaMH, Masiofi MaccoH H nosTomy
[OJIyUKJiH TpHMEHeHHe B MECTHHIX KOHJHIMOHEpaX MHOroCTyneH4a-
TOr0 HCHApHTENLHOTO OXJIaXK/EHHS, KOHCTPYKIHS KOTOPHIX NOAPOGHO
paccMatpuBaercss B ra. VIIL

D¢ppekTHBHOCTD pPaGOTHl TEMJOOOMEHHHKOB KOCBEHHOrO ucCnaph-
TEJILHOTO OXJiaX/eHHs1 yA0CHO OLeHHBATh Yyepe3 nokasaresib HCnoJsb-
80BaHKs HAYaJbLHOTO MNOTEHIHada IepeHoca. BoO3MOXKHBIM TEODETH-
YECKHM NpejesioM OXJIaXKACHHsI OCHOBHOIO NOTOKAa BO3JyXa B paccMo-
TPEHHBIX CX€MaX TeIJOOOMEHHHKOB KOCBEHHOIO HCHAapHTEJIBbHOro
OXJIaXKAEHHUsl gpJjsieTcs HayaJibHasg TeMnepartypa BCNOMOraTeJbHOIo
NOTOKa BO3AyXa MO MOKpOMY TepMomerpy. Toria MaxcHMa/ibHO BO3-
MOHO€ KOJHYeCTBO TE€mJia, OTBOJAHMOTO OT OCHOBHOTO MOTOKa BO3-
IyXa, COCTAaBHUT

= GC; (t1 — tom, ).

IeficTBUTENBHOE OXJIazK/IeHHe OCHOBHOTO NMOTOKa BO3AyXa B OObIY-
HBIX CXeMaX TemooGMEHHHKOB KOCBEHHOTO HCIapHTEIbHOTO OXJa-
XKIEHUS] BeeIfla MEHbINe:

Q1 = Gep (1 — 1),
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OTHOLeHHE PeabHOTO KOJHUECTBa OTBEAEHHOIO TemJia B mpolecce
KOCBEHHOTO HCHAPHTEJBHOTO OXJAXKAEHHA K MaKCHMAaJbHO BO3MOXK-
HOMY XapaKTepH3yeTcdl MO0Ka3areseM HCIoJb30BaHks HaualbHOro
TemMnepaTypHOro Hamopa B TerJIOOGMEHHHKe:

St - i —1
E[ . Ql . CCP {ty 1) e S D) (3-25)

TG T G —tay,) et

HNamenenue napamMeTpoB BCNOMOT aTe/ibHOTO NOTOKAa BO3AyXa B Ten-
NOOOMEHHHKE KOCBEHHOTO HCIApHTENBHOIO OXJIAMACHHSA BhEIpaxaercs
noxKasaTteJsieM BHaa

t, —1
Ej=1—P—p, (3.26)
84 BM4
B oteuecTBeHHO# NpaKTHKE AJIs IPOH3BOACTBA TenJicoOMEHHHKOB
KOCBEHHOTO HCHApHTE/NIbHOTO OXJaXKIEHHs HanboJiblliee pacnopocCTtpa-
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Puc. 65. OnuTtebe jannpie nc usvene- Puc. 66. Vismenenue nokasateneii £ H
HHI0O nokasateqel E} u Ep B 3apucu-  Ep B 33aBHCHMOCTH OT COOTHOilleHMsl KO-
MOCTH OT IJIOTHOCTH OpOLIEHHS B Te-  JIHYeCTB OCHOBHOIO H  BCTIOMOraTelibe
nAoo6MEHHHKe  KOCBEHHOrO  Henapu- HOTO TIOTOKOB BO3JyXa
TeJLHOTO OXNAJEHHS H3 aJIOMKHue-

BbIX HaKaTHBIX TPYO

HEHUe NOJyuHJa KOHCTPYKLHS M3 aJIOMMHHEBHIX HaKaTHHIX Tpyo.
PaccmoTpuM sakoHOMepHOCTH H3MeHeHMs mokasateneii E, u E,.

Ha puc. 65 npencrapienbl ONBITHLIE JAHHBIE HO H3MEHEHHIO MOKa-
sareneti Ey, u E, B Tenyoo6mennkke Aisi Konmuuuonepa KIH-2,5
(Tun 2 no Ta6sa. 10) B 3apHCHMOCTH OT H3MEHeHHH NJIOTHOCTH Opole-
uus, [loxasatens E, yBennumBaeTcsi € BO3pacTaHHEM IJOTHOCTH
OpolLIEHHs] 0 onpejesieHHoro npeaena. IIpH 3HaueHHsIX TJIOTHOCTH
opoiuenus nopsiaka 100—130 xr/m -y pasiibHeiluee yBesruyeHue KoJu-
uecTBa OpoIIaIlell BOALI MNPAKTHYeCKH HE BJMANO Ha BEJHUHHY
nokasatenss E,. 3T jaHHBe XOpOLIO COTJIACYIOTCSl € pesyJjibraTaMd
aHain3a U3MEHeHHH Ko3dhdHIHEeHTOB TemJionepefayd B Temjioo6MeH-
HHKAaX KOCBEHHOIO MCHApUTE/IBHOTO OXJaXAeHHs, 7€ yCTaHOBJIEHB!
HauGoJiee ONTHMANbHBIE SHAYEHUS NAOTHOCTEH OpOWIEHUA AJis onpe-
JIE/IEHHOTO KOHCTPYKTHBHOTO BHJA TenJIOOOMEHHHKOB.

M3 rpaduka na puc. 65 BHAHO, UTO YBGJIHYEHHE NJOTHOCTH OPO-
LIeHHS] MAJIO CKA3KBAaeTcs Ha pocTe niokasareas E, nst BCnoMoraTtesib-
HOTO [I0TOKA BO3AlyXa. 31T0.MOXeT ObiTe OGBSCHEHO TEM, YTO Jaxe npH
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MaJblX TJIOTHOCTSIX OPOILEHHs CO3JAeTCsi NOCTATOYHO pasBHTas mo-
BEPXHOCTb KOHTAKTa MEXJly BCIIOMOT aTe/IbHBIM NIOTOKOM BO3AyXa H Opo-
waroileit Bopo#. Iloatomy npu panbHefileM yBEAHYEHHHM DJIOTHOCTH
opollleHHsl nokasatesn E, yBeJHYHBAlOTCS BECbMa MaJo.

Ha pwuc. 66 mnpencrasiennl pesy/bTaThl HCObITaHHE B (Qopme
8aBHCUMOCTH MokasaTtejied Ey m E;, OT COOTHOIIEHHS! KOJIHYECTB OC-
HOBHOIO H BCMIOMOTATeJNILHOTO MOTOKOB BO3AyXa., B 3THX onelTax
NJOTHOCTD OpOUIEHHSl COXPaHAJach TIOCTOAHHOH, He H3MEHSJHCh
HayaJbHBIE MapaMeTphl NOTOKOB BO3fyxa. M3 ombiTHOro rpaduka
BHIHO, YTO NpPH YBeJHYEeHHH PacXofa OCHOBHOTO MOTOKA BO3NyXa,
7. €. C YyBeJHYeHHeM COOTHOLIeHHSI KOJIHYECTB OCHOBHOIO M BCIIOMO-
raTe/bHOrO NOTOKOB, MOKasaTeab E; ymesbinaetcs. HauGonee cyine-
cTBeHHO napeHue E; oTmeyaercs B fHana3oHe H3MEHEHHS! COOTHOLUe-
HHs KOJIHUeCTB MOTOKOB oT 1,5 u Gosee.

OnTUMaNbHBIM COOTHOIIEHHEM KOJIHYECTB NOTOKOB BO3ZlyXa MOKHO
cumTaTh guanasos or 0,6 go 1,5. Ilpu atoM ¢ yMeHbIEHHEM COOTHO-
wens nokasatenn E; ysennumpaercs. OnHako ypesiMueHHE KOJiHYe-
CTBEHHOH JIOMIU BCIOMOTaTeJbHOTO MOTOKa B OOIUEM KOJIHYECTBE BO3-
nyXa,” 00pa6aThiBaeMOro B TeNJOOOMEHHHKE KOCBEHHOro HCHapHTe/b-
HOTO OXJaXKJIeHMsl, NPUBEJET K yXYAIEHHIO TEXHHKO-5KOHOMHYECKHX

* noKasaresiel- TenyiooOMeHHHKa (BO3pacTaHHI0O Macchi W raGapHTOB
annapata Ha efHHHIY OXJa)KJaeMOro BO3/lyXa), MOITOMY cCliefyer
BLIGUPaTh. COOTHOIIEHHE KOJIHYECTB OCHOBHOTO H BCHIOMOTATe/bHOTO
NOTOKOB B JAHanasoHe oT 1 jo 1,5.

M3 rpaduka na puc. 66 BULHO, UTO C HAMEHEHHEM PaCCMAaTPHBAEMOTO
COOTHOIIEHUS BeJIMYMHA noKasatensi E;, npakTHuecKH He H3MEHSIeTcs.

B ombiTax npH HU3MEHsIIOIMIUXCSl HayaJbHBIX NapameTpax BO3JyXa
"YCTAHOBJIEHO, YTO MoKasaTesb E; 3aBHCHT OT HayaJbHOIO COCTOSIHHSA
OCHOBHOTO H BCIIOMOI'aTe/IbHOTO NMOTOKOB BO3AyXa, AJsl yueTa KOTO-
PHIX TpEAJOXKEHO HCNOAL30BaTh NapaMeTpuueckuit kputepuit TIyx-
Mana:

Gu = (T1 — Tow)/T1s (3.27)

rae Ty — TemnepaTypa OCHOBHOIO NMOTOK2 BO3JlyXa Ha BXOJE B TemJjo-
. OOMEHHMK KOCBEHHOTrO HcnaputenvHoro oxaaxaenus, K; Tow, —
TeMNepaTypa BCHOMOTaTe/IbHOTO NOTOKa BO3AyXa Ha BXOJE B TemJo-
OOMEHHHK KOCBEHHOTO MCHApHTENbHOro oxsaxaenus, K.

- I'lo pesynbTatam 06paBoTKH ONBITHLIX AaHHBIX BEISIBJIEHO, YTO C yBe-
JIHYeHHeM KpuTepus [yxMana HaGaiofiaeTcss pocT nokasatens E,
H 3TO OTBEYaeT 3MIHPUYECKO# 3aBHCHMOCTH

E, = 1,3Gu0, (3.28)
- lns nokasatens E, no BCIOMOraTesibHOMY NMOTOKY BO3AYXa yCTa-
HOBJIEHA cyleAyiomasi sMnHpHyecKass 3aBHCHMOCTD:
E, = 0,48Gu—o1,
; - Tlonyyennrle onbiTHHIE 3aBHCHMOCTH HCIOJB3YIOTCH JJsi Pacuera
KeoHnrnnonepop KIM-2,5, praouaomix B cebs Ten00OMEHHHKH
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KOCBEHHOTO HCHAPHTENILHOTO OXJAXKACHHS U3 alJOMHHHEBEIX HAKATHBIX
Tpy6ok. Ilpumepnl pacuera paiotcs nuxe B ra. VIL

OnpeneneHHBIX KOHCTPYKTHBHBIX H SKOHOMMYECKHX NPEHMYIEeCTB
JOCTHMaIOT NpH CO3jjaHUH HeGOJBLIMX BO3AyXooxJanuresiedl Ha Gase
Ten006MEHHHKOB KOCBEHHOTO HCIApHTENILHOTO OXJIaXKJAEHHsT € Ka-
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Puc. 67. Cxema MoayJisi TenJio0GMEHHHKA KOCBEHHOTO HCIa-
PHTeNLHOTO OXNakICHHSI ¢ KanWUISpHEIM TORBEMOM BOALL

1 — HMXHHH BKJagBill; 2 — [OAAOHE JJASi BOAKY, J — NJACTHHEI H3

AIOPaNIOMUHHSA; 4 — pPaSAeJHTENbHHH BEJafibll; § — IJaCTHHHL

H3 MunaacTa; 6 — pebpa; 7 — cpeAHHHl BKJNafky; 8 — BepXHHU

BKJIagHL; 9 — Kopnyc; /0 — meaeBpi€ KaHaJ bl A0Sl TPOXOAa OCHOB-

HOTO MOTOKa; /I — IneseBrle KaHadbl AJAS IIPOXOAa BCOOMOraTelib-
HOr'C NOTOKa

THJJIAPHEIM TIOXBEMOM BOJbI B FHUTPOCKOIMYECKHX KaNHJJASAPHO-
NOpHCTHIX 39neMeHTax. MccsenoBaHue TakMX TeNJIOOOMEHHMKOB BhI-
NOJIHEHO T0J pyKoBoaCTBOM apropa B. A. Muxailnopeim.

Ha puc. 67 nokasaH sKciiepUMEHTaAbHbIA MOAY/Ib TENJIOOOMEHHHKA
KOCBEHHOTO HCNAapHTENbHOTO OXJaX[JeHUfA C FUTPOCKONHYHBIMH MJa-
CTHHKaMH M3 MHIJacta. MoayJsib TensiooOMeHHHMKa coOpan u3 26 ps-
JIOB nONapHO CNOXKEHHLIX peOpaMH JIPYyT K APYTY MJIaCTHH U3 MUILJIACTA
BuicoToll 148 MMm. Kaxpas napa niacTHH NpH CNOXKeHHH pebpaMmu
o6pa3yeT KaHajibl Jiisl NPOXOja BCIIOMOTATENILHONO MOTOKA BO31YXa,
a UX FAaJKHE CTEHKH INPHUJEeraloT K MJacTHHaM H3 JI0pajlOMHHHUS
Tonuuuo#t 0,5 mm. Jind o6pasoBaHMsl KaHANOB Jis MPOXOJA OCHOB-
HOI0. IOTOKA BO3JlyXa MEXAY NapHBLIMH AIOPaJIOMHHHEBHIMH TJIAaCTH-
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HaMH YCTAHOBJIEHBl pasJieJinTe/ibHble BKAaAbinH. Husknne KoHIb
MHIJIaCTOBHIX IJIAaCTHH MOrpyKeHol B HOJAAOH ¢ Bojo#. Baaropaps
KaMJAASPHBIM CHJIAM OCYILECTBJIACTCS TNOABEM BOJABI H YBJAAXKHEHHE
noBepXHocTH mjacTHH. [IpH pgBiXKenuH BOsgyxa (BCIOMOraTeIBHOTO
NI0TOKA) HaJl MOBEPXHOCTBIO BJAXKHLIX MJ1ACTHH NPOHCKOAHT HHTEHCHB-
HOE HcrmapeHue BJard H3 OTKPHITHIX HOp KanuansipoB. B ycropnax
OTCYTCTBHSl NOJABOAA TENJia K TMI'POCKONHYHOMY CJIOIO0 Yepe3 CTeHKY
(HeT jBHIKEHHSI OCHOBHOIO NOTOKa BO3AyXa MO KaHanaM, ofpasoBaH-
HBIM JUIOpaMIOMHHHEBBLIMH NJIACTHHAMH) TeMmeparypa BJA&XKHOH no-
BEPXHOCTH OLICTPO NPHMET BEIHYHHY, OMH3KYIO K TeMnepaType BCHo-
MOTaT&JILHOTO NOTOKA BO3JyXa MO MOKPOMY TEPMOMETpY.

Onnako 1ns ycioBHH paGoThl TENJOOGMEHHHMKA KOCBEHHOIO HCra-
PHUTEABHOIO OXJIAXJAEHHSI XapaKTePHBIM SIBJSIETCS HaJHyHe IOCTOSIH-
HOI'O MOJIBOJA TEMJIa X BJaXKHOMY TMIDOCKOIHYHOMY MaTepHany, mpH-
JIEraloleMy K paspeHTesbHOH cTeHKe. B stoM cnyuae temnepatypa
BOZIbI B THTPOCKOMHYHOM MaTepuajie OyAeT Bhlille TEMIEpaTyphl BCHO-
MOTaTeJIbHOTO MOTOKa BO3AyXa No MOKpoMmy TepmomeTpy. Ilpu ycra-
HOBHBIIEMCSl TePMOAHHAMHYECKOM PABHOBECHH CHCTEMB! TeMIepaTypa
BOAGI NpPHUMET ONpesesicHHOe 3HaueHHe, 3aBHCSILIEE OT COOTHOIIEHHS
KOJIHYECTB M MapaMeTpOB OCHOBHOIO H BCIOMOTaTeIbHOIO NOTOKOB
BO3JlyXa, TEPMHYECKOTO CONPOTHBJICHHS THIPOCKONHYHOTO MaTepHasa
H CTENEHH €r0 HACHULEHHsS] BOROH. YC/NOBHSI MOJHOTO HACHIIEHMs T'H-
IPOCKONMYHOIO MaTepHasia BOJOH Haubosee GJAronpHSATHBL A/ KOC-
BEHHOIO HCH2pHTEIbHOTO OXJAaXKIEHHs, TaK KaK TeMOeparypa BOAbLL
6yleT MeHbllle, YeM NpH HeJocTaTke Bjard B Mmartepuane. [loatomy
BBICOTA M KayecTBO I'HFPOCKONMHYHOTO MaTepHalla JOJKHEI GHITh Bbi-
6paHbl U3 YCIAOBHH, YTOOL! BO BCEX peXKHMax paGoTH TEMJOOOMEHHUKA
KOCBEHHOTO HCHapHTeNLbHOTO OXJiaMIaeHHs ofecrneuHBasics Kanui-
JApHBIH NOJBEM BJarH, AOCTATOuHLI ANA MOAJEpIKaHHs BCEro THTPO-
CKOIMHYHOTO MaTepHaja B COCTOSIHHM IOJIHOI'O HACHILEHHUsST BOAOH.

B ycnoBusiX ycTanOBHBIIErocsi TEIJIOBOIO pexHMa TeMmepartypa
BJIaXKHOH MOBepXHOCTH MaTepHania OyHeT NOCTOSHHOH, WU MOITOMY
6y/yT cnpaBeisMBH CI€AyIOMMe ypaBHEHHsi GasnaHca Temjia ¥ BJard
MEXJly MOTOKaMM BO3fyXa:

Ge (h — 1) = Ga (In, — I ):
Gej (tr — t2) + Gich (ta, — tn,) = Ga (ds, — du) .

KOHCTPYKTHBHbIE XapaKTepHCTHKH HCHEITAHHOTO MORyJisl TenJio-
_'oneHHnKa KOCBEHHOTO HCHAPHUTEJIbHOTO OXJIAXKJACHHS € Kanuiisip-
HEIM OABEMOM BOJI HMEET CJEAYIOUIHE 3HAYEHHs1: BeICOTa 148 MM,
BbICOT2 10 Xojly motokoB 83 MM, mwmpuua 143 mm, anmna 300 mm,
AHHA KanuJ/isipHO-NOPUCTOTO cjiost 216 MM, YHCIIO PSIIOB B OCHOBHOM
ToTOKe 25, YHMC/IO KaHaJoB B psiAy 2, MO AAb KHUBOTO CEyeHH sl B OC-
HOBHOM notoke 0,00281 M2, umciO PsIIOB BO BCHOMOIaTe/ibHOM IO-
TOKe 26, uucno KaHajoB B psay 8, nyomans XHUBOI'OC CEYEHHsT BO BCIIO-
MoratesibHoM notoke 0,00263 M2, maowlagb NOBEPXHOCTH HCHapeHHs
0,925 M2, nnowage KOHTaKTa co CTeHKaMU 0,810 m2, MaTepuan xanuJ-
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JisIPHO-TIOPHCTOrO €0 MunjiacT toaunoi 0,8 MM, Matepuas CTCHOK

JopajioMEHHE Tosmuuoft 0,5 MM.
Ilo pesynbraTaM HCObITaHHE YCTAHOBJIEHO, YTO pPasMepbl MOAYJsI
COOTBETCTBYIOT ONTHMANbHOH TMPOH3BOJHTENLHOCTH N[O OCHOBHOMY
H BCIOMOTAaTeNIbHOMY IIOTO-

£.5 = KaMm posnyxa 160 m%/y. Ilpn

£, oo 2sloPPob—Pdotofo] |  3TOM COOTHOLIEHHE KOJH-
e YeCTB OCHOBHOTO H BCIHO-
4 i _—o?o_c__é_c%J oo MOTaTeIbHOTO MOTOKOB CO-
065 |—Fo— O CTaBAfieT BEJIUUHHY MOpPSifi-

g ka 1,1, Tlpu cospamun
055 ot 002 003 GD4 005 G065,  KOHAMIHOHepa  Gosbluei

NPOH3BOAHTEJNBHOCTH 1o

Puc. 68. HaMenenue noxasareneli Ey ¥ Fp B BO3JlyXy HeoOXOAHMO OCY-
saBHCUMOCTH OT KpuTephsi 'yXmasa B TemJso-  [eCTBHTL napajeiibHoe
OOMEHHHKE KOCBEHHOTO HCIapHTEJILHOTO OXJa- COCNMHeHHEe HYXKHOIO UMCIa
KIAEHHS C KaNWApHBIM TONLEMOM  BOJH =

MOLYJiEH HCOBITAHHOTO Te-

naoo0MeHHHKa.

TennoTexHuyeckue HMCHLITAHHST MOAYJSi TENJIOOOMEHHHKA MpOBe-
JeHbl NpH TIOCTOSHHBIX KOJIHYECTBAX H COOTHOIUEHMSX OCHOBHOIO
H BCHOMOTATEJIbHOTO MOTOKOB Bo3fyxa. Havanpnas Temmepatypa
000HX NOTOKOB IO CYXOMY TepPMOMETpy H3MeHssiach oT 25 no 40° C,
a no MOKPOMY TEPMOMETPY COOTBETCTBEHHO oT 14,2 no 25,7° C.

Ha rpaduke puc. 68 npenctabiennsl onbiTHbBIE JaHHBIE O SaBHCH-
MocTH moxasatenedl E, u E, ot kputepusi Gu, yYHTHIBAIOIETO H3Me-
HeHHe HayalibHLIX NapameTpoB Bo3fyXa. M rpaduika sHpHO, YTO MHO-
Kasatene E; HECKOJbKO yBeNMYHBaeTcs ¢ poctoM Kputepus Gu,
a nokasatenb E, coxpaHsiercs 6e3 u3MEHEHHs.



Fnasa 1V OCHOBbl NOABOPA U PACYETA
KOMIVIEKTYIOLLETO ObOPY IOBAHU I
B YCTAHOBKAX KOHAHWLIHOHHUPOBAHHUSA

B ycraHoBKax KOHAMIVIOHHPOBAHHSI MPHMEHSIOTCS Pa3JHUHOTO
THNA BEHTHJSTOPHL, BO3AYIIHbIE (DHUABTPH, XOJNOAHJLHBLIE MALIHHEL
PaccMOTpHM OCOGEHHOCTH KOHCTPYKLHE M NOPSiAOK mop6opa 3TOro
o6opynoBanKs.

§ 4.1. BEHTHJISITOPBI

BeHTHASTOPE 1O KOHCTPYKUMH PasfesisioTesi Ha UEHTPOGEKHLE,
naCTHHYATHE, HaMeTpasibHele U ocepbie. OCHOBHBIMH KOHCTDYKTHB-
HBIMH 3JIeMEHTaMU BEHTHJISITOPOB AIBASIOTCS paboyee KOJEco M KOXKyX.
Pa6ouee koJieco, npHBOAHMOE BO BpallleHue ABHraTesneM, obecrneynpaer
NOBHIIIEHHE JIaBJIEHHs] NEPEMEllaeMOro BEHTUJISATOPOM BO3JAYLIHOTO
notoka. Koxyx BenTHnsTOpa ofecrieuBaeT OpraHM3aunuio nepeme-
IL4eéMOr0 BO3ZYLIHOTO MOTOKa; B KOXKYXE HMEIOTCS BCachiBawoUiee H
HarHeTaTeNbHOE OTBEPCTHUS.

PaGoty BenTunsiTopa XapakTepH3ylOT CJenylollHe MOKa3aTesH:
L — yacoBasi NpOM3BOAMTEJBHOCTD N0 BO3AYXy, M3/4; H — mosnoe
JaBJieHHe, T. €. Pa3sHOCTb MOJHBIX JaBJEHHH B HArHETaTeNIbHOM H
BCaCHIBAIOIIEM OTBEPCTHAX BeHTHIsTOpa, Kre/m%  H,, — jHHaMH-
YecKoe JlaBJienke, BLIYHC/ISIEMOE N0 CpefiHeHl CKOPOCTH B HarHeTaTeJib-
HOM OTBEPCTHHM BeHTHJIsiTOpa, Krc/M%; H., — craTHueckoe jaBnenue,
BBIYHC/IsieMOe KaK Pa3HOCTb MEXAY NOJHBIM H JHHAMHYECKHM JIaBJje-
HHEM BEHTH/IATOpA, Kre/M%; v, — KIIJ Bentnnsitopa, Buipaxamomii
OTHOLUCHHE 110/1e3HO0M paboTel, coBepuIaeMofi BEHTHASITOPOM, K paboTe,
nepeapaeMoil 1BHraTe/ieM Ha Basl BEHTHIATOpa; uaMepsietca B % M
JONSX efMHHLB N — MOIHOCTb Ha Bajly BEHTHJATOPA;

N = LH/(3600-102n,) xBr. @4.1)

Ilepeuncnentrie nokasatesin 3aBUCAT OT KOHCTPYKTHBHOH CXeMbl H
PasMepoB BEHTHJ/ISITOPOB, YaCTOTH BpalleHHsi pabouero KoJseca, aspo-
AHHAMMYECKOrO CONPOTHBJEHUS] B NPHCOECAHHEHHBIX K BEHTHJSTOPY
SJIEMEHTaX CeTH, (pH3HyecKHX mapameTpos Bo3ayxa. IIpH nocTosHHOM
YacToTe BpallenHsi pabouero Kosieca HPOU3BOAMTENBHOCTH BEHTHJis-
TOpa Oyner HanmGO/bIUeH NPH OTCYTCTBHHM CETH a3POAMHAMMYECKHX
COnpoTHBJeHHH. YBesHuenHe COnPOTHBEHHS B CETH BHI3LIBAET yMEHb-
HeHHe npo3BoAHTeNbHOCTH. CBsisb MEXIY NPOH3BOJHTENLHOCTHIO H
AABJICHNEM BEeHTHNISITOPA2 MNpPH OMNpPEeNeHHON YacToTe BpaLleHHs
Pabouero KoJleca H Pa3NHYNLIX CONPOTHBIEHHSX CETH OBGBLIYHO BhIpa-
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*KalT B dopme rpa(bm{a U Ha3bBaOT pasMepHoll (HHAHBHAYAJbHOH)
XapaKTepHCTHKON BEHTHJAsATOpA.

Ilpu cpaBHeHMH pasIHYHEIX KOHCTPYKUMH BEHTHJIITOPOB, a TaKXke
JUIsT TOCTPOEHHs1 pa3MepHLIX XapaKTepHCTHUK TeoMeTpHueckH noao6-
HBIX BEHTHAATOPOB, HCHNONB3YIOT CAeAylomue Oe3pasMepHbie NOKa-
3aTeJu:

npousBosiHTesbHOCTs L = L/(3600f1); (4.2)
pasnenne H = Hl(pu?); (4.3)
Mommocts N = N/(pgf %), (4.4)

spech [, = nD%4 — naomwans Kpyra AHAMETPOM, PABHLIM JHAMETPY
pabouero kosieca BeHTHAsTOpa, M% u = nDn/60 — okpyxHas cko-
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Puc. 69, ILlenTpoGexHElli BeHTHAATOP ONHOCTOPOHHMETrO BCACHBAaHUS THIIA
H4-76 Ne 12

pocTb pabouero koJseca, M/c; D — nuamerp pabouero KoJjieca BEHTH-
JIATOpa MO €ro BHEIIHHM KPOMKaM, M; #i — yacToTa BpalieHusi pato-
yero KoJieca, o6/MHH; Py — IUJIOTHOCTH BO3JyXa, Kr-c%/Md,

Ilo pesysbTaTaM 25pOJIMHAMHUYECKHX HCIBITAHHE HaxonAaT Gespas-
MepHbIe I0Ka3aTeJil H CTPOAT IpaguKkH Ge3pasMepHBIX XapaKTePHCTHK.

- Tlo npunan/iexXHOCTH BEHTHJATOPH Pa3flesisiloTCs Ha CepHU H HO-
mepa. Cepusi o6beIHHsIET PAJ TEOMETP HUECKH NOAOGHBIX BEHTH/ISITOPOB,
pas/iMyarMXcs TOJBKO pasMepamH. PasMep onpepensiercsas no Ho-
Mepy, COOTBETCTBYIOLEMY pasmepy pabouero KoJieca BeHTHAATOpA
B pleiiumerpax. [eomMeTpuuecKkH nojoOHBIE BEHTHASTOPE HMEIOT OfiHHA-
KOBYIO a5pOJIHHAMHYECKYI0 CXeMy, T. €. NOJIOOHLIe reoMeTpHuyeckie
pasMepbl KOHCTPYKTHBHBIX 3JIEMEHTOB, Y4aCTBYIOLIHX B NepeMelleHuH
BO3Jy Xa.

PaccMOTpHM KOHCTPYKTHUBHEIE OCOGEHHOCTH U a3pOjHHAMHYECKHe
XapaKTePUCTUKH HEKOTOPLIX BEHTHJAATOpPOB, HpHMeHseMbiX B ¥ KB.

B uentpansuuix Y KB Ha HOMHHAABHYIO NPOH3BOAUTENBHOCTH OT
30 5o 120 Teic. M%/4, coBupaeMbX Ha 6a3e CEKLMOHHLIX SJEMEHTOB
konpuionepos KT, wcrnosbsywoTcs ueHTpoGerHEle BEeHTHISTOPH
ofiHoCcTOpOHHEro BcaceiBanksa THna 1l4-76. Ha puc, 69 nokasan uenr-
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POGEKHEIN BEHTHJIATOP OJHOCTOPOHHETO BCACHIBAHHSA THIIA 1]4-76
Ne 12, npumensieMblil s LeHTPaJbHEX Y KB HOMHHAJbHOH MpOH3-
poauTenbHocThio 30 U 40 Toic. M3/4. B cnpansHoM koxyxe I 3axkimo-
ueHo pabouee Koseco 8 LeJbHOCBAPHOH KOHCTPYKLHH, UMEoLiee npo-
(uJIbHBIE JIONMATKH, Y BCACHIBAIOWIErO OTBEPCTHS yCTaHOBJIEH Hampas-
JAICIUIA annapat 5, CJyXKaluii JJsS peryJHpoBaHHS NPOH3BOJH-
TEJLHOCTH M JiaBJieHusi BeHTHJsiTopa. PerysinpopaHve OCYyIUeCTBJs-
ercs NOBOPOTOM JIONATOK HANpaBJSIONIEro annapara 5, 4ro obecre-
YHBAeT HW3MEHEHHE CEYeHHsl BCACHIBAIOLIEr0 OTBEPCTHA BEHTWJIATOpA
¥ H3MeHeHHe yIJ1a BXOZa [I0OTOKA BO3/lyXa Ha JIONaTkH paboyero koJeca
yepes natpyook 7. PabGoyee K0J1€co KPENUTCA KOHCOJIBHO MPH MOMOIIH
LIOHOYHOTO COeAMHEHHs ¥ wWafifbl Ha Bajy YCTAHOBJIEHHOIO B KOP-
nyce nopunnynka 9. Ha BTopom koHIle BaJia 3aKPEnJIeH IIKHB KJIHHO-
peMeHHOH nepenayH 3, obecrieyupamoiell BpallleHHe OT 3JIEKTPOJBU-
rateqs 4. Kaunopemennas rnepejaya, LIKMBBI BEHTU/IATOPA M 3JI€K-
TPOJIIBHraTe/Nsl 3aKPBIThl OFpaxaenneMm 2. BeHTHIATOP M 3JEKTPO-
JBUraTe/b MOHTHPYIOTCA Ha pame 6, KOTOpasg yCTaHABJIHBAETCSl HA
NpyXUHHBE BHGpousonaTopnl 10.

B 3aBHCHMMOCTH OT 4YaCTOTHl BpaleHHsi paboyero KoJieca BEHTH-
JIITOPbI HMEIOT Pa3/IMUHble NTPOH3BOJNTENLHOCTb H JIABJIEHHE, KOTOPHIE
yI0GHO HAXOAHTH NO Fpadukam XapakTepHCTHK.

PasmepHas aspogMHaMHyeckasi XapaKTepuCTHKA BEHTHIATOPA THIA
114-76 Ne 12 npencraenena ua puc. 70. M3 rpaduka BHAHO, YTO HpH
HOMHMHAJIbHBIX nipousBoputesnvHocTH L = 40 Tteic.M%/4 M paBjeHuu
H = 120 xrc/M2%, nanGoJsiee XapaKTEpHBIX JUIS LEHTPasIbHBEIX KOHJIH-
sivonepos KT40, KIIJI entussitopa cocrapaser 0,82, Bricokye 3Ha-
yenust KI1JL ApngioTCa 3HAYHTENILHLIM NTPEHMYIIECTBOM BEHTHJIATOPOB
tuna 1[4-76. MakcumasbHas yacToTa BpalleHMss paboyero KoJseca
IJ1sl KOHCTPYRIMH BenTunsatopa 114-76 Ne 12 cocrapaser 950 o6/muH,
YTO JIUMHTHPYETC TNPOYHOCTHBIMH TOKa3aTesNfiMH Y3JIOB,

Hna uentpansieix Y KB Ha HOMHHAJIBHYIO NIPOM3BOAHTENBHOCTD
no Bo3ayxy oT 160 mo 250 Teic. M3/u, cobHpaeMbiX Ha 6a3e CEeKIIHOHHBIX
snementoB KoHnuuuonepoB KT, ucnosbayrorcsi neHTpoOeskHble BEH-
TUJIIATOPEL JIBYCTOPOHHEro Bcacwipanusi tvna 117-100/2. Has yno6-
CTBA CcOefMHEHHs] ¢ ceKuMamH KoHaunuoHepoB KT mentmiisTOph
114-100/2 mMoryT nocTapnaThbesi 3aBOJOM-H3TOTOBHTENEM KOMIJIEKTHO
C KaMmepamH (NPHTOYHBIMH M PENMpPKYJAALMHOHHBIMH). BeHTHAATOPHI
JIBYCTODOHHEIO BCACHIBAHHSA YCTAHABJWBAIOTCA BHYTPH Kamep H
uepe3 (UIaHIbl B €€ CTEHKaX C NOMOLUbIO NEPeXOiHBIX CeKUHH Nof-
COEAMHSAIOTCH K IEHTPaNbHOMY KOHAMIHOHEDY.

OG6ecneuenne niapsoro nycka M 6eccTyneHYaToro peryJiupoBaHHsl
NpOH3BOAUTENILHOCTH BeHTHAATOpoB L14-100/2, a Takxe ymeHblIeHHe
NIyCKOBOH Harpy3KH Ha 3JIeKTPOABHraTesb NOCTHTalOTCsl C MOMOILBIO
THIPOYCTaHOBOK, KOTOPBIE MOTYT IOCTaBJIATHCH 3aBOJOM-H3[OTOBH-
TEJIEM COBMECTHO C BEeHTHJIATOpaMM. ApToMaTH4Yeckoe H3MEHEeHHe H
TIOALEPIKAHNE YaCTOTH BpaieHns paGoyero KoJsieca BEHTHAATOPA C IO~
MOIUBIO IHAPOYCTAHOBOK OGecreyHBaeTcsl yBeJIMYEHHeM WM YMeHb-
LICHHEM KOJIHYECTBA Macsia B ruppomydre. MamenenneMm HanoJIHEHHs
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ruApoMy(dTH JOCTHraercs IJ1aBHOE M3MEHEHHe 4YacTOTH BpalleHHs ee
IIKHBA M TEM caMBIM 4acTOTH BpalyeHHs padoyero KoJeca BEHTHJIdA-
Topa. ¥ 3JIEKTPOABHraTesisi, COEIMHEHHOTO C ruapomydToll, 4acToTa
BpallleHHsl TP 9TOM CcoXpaHsieTcsl nocTosHHOM. llenTpoGexurie BeH-
THAATOPLl JIBYCTOpOHHEro BcachiBanusi Tuna 114-100/2 B 3ome paGo-

30 7;__' )%)

20

10 15 20 25 303540 5060 7080390
L, merc. /4

Puc, 70. Pasmepsas aspopnHaMuuecKasi XapakTepHCTHKA
uesTpobexxnoro BerTHJAsATOpa 114-76 Ne 12

yeil yactotel Bpamwenuss umeror KIIJI, pasuwmit 0,79—0,83, uto siB-
JisieTcsl UX 3HAYMTeJbHBIM INPEHMYLIECTEOM,

Beutunsitopst THna L[4-76 u 114-100/2 paspaGotanbl ¥ H3rotas-
JIHBaloTCsi XapbKOBCKUM MalMHOCTPOHTENIbHBEIM 3aBofioM «Kouau-
LHOHEp»,

B ycTaHOBKaX KOHJMIHOHHPOBaHHSI YacTO BEHTHJISTOPHL € SJEKT-
POIBHraTENAMH ABJISIIOTCS OCHOBHBIM HCTOUYHHMKOM Iiyma, [lostomy
TIpH KOHCTPYHPOBAHHH BEHTHJSTOPOB BAXHO CTPEMHTBCS K TaKHM
peLIeHHsIM, KOTophie Okl o0ecneuyBail BO3MOXKHO GOJibliee CHUXKEHNE
uymMa B CaMOM HCTOUHHMKE ero BO3HHKHOBEHMs. B Kauectse npumepa
Ha puc. 7] nokasaHa npUHIMNHANbHASl CXeMa LEHTPOGEKHOTO BEH-
TUJIATOPA ONHOCTOPOHHETO BCACHIBAHMSI C YCTpOHCTBaMu IJsi TJy-
mennus wyma. Bo BcachiBaoieM OTBEPCTHH BEHTHAATOPA PacriofiokeHa
BCTABKa HymorJyuienvs I. 3a paGounm Kosecom 2 y 3ajueil CTEHKH
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KOXYXa BEHTHUJIATOPA YCTAHABJIWBAETCA BTOpas BCTaBKa LIyMOIJy-
mennsa 3. PaGoyee Koseco BeHTHIIATOPA HMEET HEMOCPEJCTBEHHBI MpH-
Box OT sJeKTpoipuraresisi 4. C LeJblo yMEHBbIUEHHs HlyMa 3JEKTpo-
JBUratesid npHMEHsieTcss Liymo-
rayliamee yxpoeitue 5. BHyTpeH- A
HU€ CTEHKH  LIyMOIVIyILIamux ;
yCTPOMCTB BHINOJIHEHH M3 nepdo- /
PHPOBAHHOTO AJIIOMHHHS, 32 KO- r
TOPBIM pa3melleH CJIoH crennadb-

HOTO MarepHasa (MaTbl CTEKJIOBO- SEE—
JIOKHa, MOPOJIOH H T. I.).

O61 UM KOHCTPYKTHBHBIM IPH- ST
3HAKOM LEHTPOGEMHBIX BEHTHJISA- ) 8 AL !
TOPOB ABJISIETCS HaJIMYKe JIONaTOK X i !
B pabouem koJiece. Uucno Jona- i ‘i i
TOK, YF0J1 HX YCTAHOBKH H poHITb b T b
OmpeneNAIOTC  aspojHHAMHYe- 515
ckoii cxemolt BeHTmiATOpa. B oT- 595
JIUYHe OT 9TOro [Jisl JHCKOBBIX
BEHTHUJISITOPOB XapaKTEePHO OTCYT-
CTBHE JIONATOK B paboyeM KoJie-
ce. Bo BHHWHkounsentmalne
I'. C. Ky MKOBEIM IPOBEieHO HCCJIENIOBaHHE M pa3paboTKa KOHCTPYK-
UM JHCKOBBIX BEHTHJIITOPOB NO MPHHLMIHAJBLHON CXeMe COrJlacHO
puc. 72. Chupanpupii Koxkyx [ aHajOTHYeH NO KOHCTPYKUMH H
Ha3HAYEHHIO KOXKYXY LEeHTpobGex-

2 40, J0

5
h
7

Pric. 71. KoHCTpYKTHBHAS CXeMa UEHTPO-
6Ge;KHOro BEHTHJISITOPAa € YCTPOHCTBAMH
AASl WYMOTTTYIIEHHS

. o ', HLIX BEHTHJIATOPOB C JIONATOYHOM
2. 8 ) »  KoHCTpyKuHeil paGouero koleca u
2 HMEET BcachiBampoliee 2 U HarHeTa-

” v N A )Ly 5 Tenbiice 3 oreepcrusi. B Koxyxe

5 - NV pacnoJiaraercsi paboyee Kosneco 4,
N KOTOpOe cofupaercss U3 GOJIbIIOTO

9 \.{.__ yncyia (50 u 6oJiee) TOHKHX AHCKOB.

Mexpy BUCKaMM C NOMOILBIO NMPO-
KNajoKk 6 coxpaHsiercs ompepe-
Jennbllt 3azop. C6opka JAHCKOB
OCYLIECTBJISIETCS € MOMOLILBIO HInuAeK 7. Pabouee KoJieco 3aKperisieTcs
Ha Bajy 8, mpHBOMMMOM BO BpaiieHHe OT 3JEeKTPOJABHIaTeJid.
Ipu spainenun pabouero kKosieca Garofapsi MaJiblM 3a30pam MEXKAY
JMCKamMH o0pasyloTcsi CHJIBL TPEHMsl, KOTOPBHIE BOBJIEKAIOT BO Bpailla-
TeJIbHOE [BHIKeHHE BO3LyX. BecbMa BasKHBIM NpPH KOHCTPYHPOBaHHH
AHCKOBbIX BEeHTHJISITOPOB SIBJsIETCS] NPABHJBHBIN BEIGOP COOTHOLIEHHH
pasMepoB HapymkHoro D u pHyTpesnero D; AuaMerpoB AHCKOB, a
TaKXe pacCTosiHUs (3a30pbl) MEXJY AMCKaMH 6. Brifop onTHMab-

HOTO 3a30pa MOXHO NpOM3BOAMTBE 1O Qopmyse 6= 38/} ; Mm.

Prc. 72. CxeMa AHCKOBOrO BeHTHJSTOpa

Iinst mpuMeHen¥si B MECTHOM arperaTe HCNapHTENLHOrO OXJaxne-
Hus tHna KU-1 (em. puc. 31) HapyHbpii AHameTp AHCKa NPHHSAT
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0,27 M, a otnomenue D/D, = 0,667. Uucso auckos B paboueM xo-
nece 132, yactota ppamenusi paGouero kKoJsieca 1450 o6/mun. KITJI
NJIaCTHHYATOrO BEHTHJIATOPA CPABHHTEJBHO MaJl M COCTAaBJISCT 1), ==
= 0,25. DT0T HEHOCTATOK BMOJIHE ONPABABIBACTCS MPEHMYIIECTBAMH
N0 MaJIOHIYMHOCTH TAKHX BEHTWJISITOPOB. Pe3ysibTathl HCOBITaHHM
NOKas3kIBalOT, YTO0 NPH OAMHAKOBOH npouspoputesnsHocTH 1000 M3/4
W napJsiennd nopsiika 11 kre/mM? ypoBenb IyMa MJacTHHYATOrO BEHTH-
asitopa npumepHo Ha 10 1B nuxe, yeM uenTpo6GeKHOrO BEHTHIATOpPA
C JlonaTouHbIM PaboYHM KoJiecoM. DTO IIPEHMYIIECTBO OCOGEHHO BaXKHO

)
D52 ‘
&“‘“!‘37[’

b

O

a)
Puc. 73. CxeMel KOHCTPYKUHA 1 ABUXKEHHS BO3LYXa B JUaMeTpalb~
BHIX BeHTHATOPaXx:

a — (¢3 HanpaBJSIOMEro annapata; § == @ HalNpaBJSIIOU{HM ANDNapaToM

AJisl CJly4yaeB NPUMEHEHHs BEHTHJISTOPOB B MECTHBIX KOHIHIMOHepax,
YCTaHABJIHBAeMbIX HEMOCPEICTBEHHO B OGC/IYKHBAEMOM MOMEILEHHH.

3a noc/eiHNue rojibl B yCTAHOBKAaX KOHAUIIHOHHPOBAHMS BCe GOJbILe
NPUMEHAIOT JYaMeTpaJibHble BEHTHJIATOPH, NPHHIMNHAIbHAS CXeMma
KOTOPHIX NOKasana Ha puc. 73. PaGouee koseco I UMEET CIVIOUIHBLIE
TOPLOBHE JMCKH, B MpPOpe3daX 3aKPemsdloTcs IJIHHHBE paGoune Jio-
NaTK¥ Mo BCEH HupHHe Koseca. Koxkyx 2 fuaMerpasibHOTO BEHTHJISi-
TOPA 3HAUWTEJLHO TPOLIE KOHCTPYKLHH KOXyXa B LEHTPOGEKHBIX
BEHTHJATOPaX. Bo BCacwBaiomeM OTBEPCTHH KOXYXa padouee KOJeco
pacrnojiaraercsi TaKHM 06pasoM, YTO HAPYKY BEICTYNAET MPAKTHYECKH
NoJIOBHHA pasMepa KoJgeca. [lo Bcefl mumpuHe Kojeca npH ero Bpare-
HHU JIONATKH BO BCaChIBaIOEM OTBEPCTHHM 3ab6HPArOT BO3AYX H Ha-
NPaBJAIOT €r0 K LEeHTpY, a AaJjlee BO3LYX NOCTYNaeT OT UEHTPa K Mpo-
THBONOJIOXHOH yacTH Koxkyxa. Ha Bmixose u3 sonatox pabouyero Ko-
Jieca BO3NyX COGHPAaeTCss B KOMKyX€ M HanpapJisieTcsl K HarHeTaTelb-
HOMY OTBEPCTHIO BEHTHJIATOPA.

KoHcTpyKkTHEHO JnameTpasibHBie BEHTHJIATOPB MOFYT BHINOJ-
HATbCA C HaNpapJSIOWMM anmnaparom U 6e3 Hero. Hannuwe venogpux-
HOrO HanpasJdIoilero annapata 3 (puc. 73) No3BOJIIET YJyyilUTb Op-
raHus3anMIo JBUXKEHUsl NOTOKAa BO3LyXa depes palouyee KOJECO AHa-
METPaJIbHOrO BEHTHJISATOpa, a CJefOBATeNbHO, H €ro aspojlHaMH-
yecKHe XapakTepucThku. HecmoTps Ha ycJOXKHEeHHE KOHCTPYKIHH,
B 6OJIbIINX HOMEpAaX JHaMeTpajbHbIX BEHTHJATOPOB (paGouee KoJeco
nuametrpom Gonee 400 mM), Kak npaBHIO, NPHMEHSIIOTCA HanNpPapJIA-
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e annapartel, Jlyisg ManeiX HOMEPOB BEHTHJISITOPOB HCCJIEOBaHa

KOHCTPYKIMSA (€3 HanpapJIsIOLLero annapara B COOTBETCTBHH C a3po-

IMHAMHYECKOH cXeMofl, mpeicTaBleHHOH Ha puc. 74, a. Jluneinbie

pa3Mepel Ha CXeme MNOKa3aHbl B IPOLEHTAX OT BEJIHYHHE! AHaMeTpa

paGouero Kosleca BentHsisitopa. [lo OkpyHOCTH palouero KkoJeca

pacnonararoTess 24 paGounx JIOMATKH; IIMPHHA pabodyero xoJjeca
MOXET JOCTHTaTh LIeCTH AHaMeTpOB.

50 e Jlns1 ycnoBHI BCTpauBanUs B MECTHBIE

HEABTOHOMHLIE KOHIHIIHOHEPHI-KOHBEKTO-

pH! pa3paGoTaHa H HCMBITAHA KOHCTPYKIHSA

q0° NBm H,wecim? e
: > 3p° )
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Puc. 74. Aspopunamudeckasi cxeMa (@) H XapakTepucTHKa (6) AHaMeTpajbHOFO BEH-
TuiATOpa Ge3 Hanpapjsiowero anmapara (pasMepel — B MPOIEHTAX OT JHaMeTpa
paboyero xoJeca)

JAMaMeTPaJIbHOTO BEHTHJISITOpA ¢ AHAMETPOM paGouero koJieca 80 MM H
nmpunoii 360 mm. Tlpueon paGouero koneca ocyiecTiseTCs HENOCPes-
CTBEHHO OT MAJIOLIYMHOTO OHOGA3HOrO SJIEKTPOABUraTessl MOLIL-
"octeio 0,012 xBt u yactroroli Bpawenuss 1350 o6/mus. Pasmepnast
aspofiuHaMHYecKasi XapaKTepHCTHKa STOrO BEHTHJISITOPA NOKasaHa
Ha puc. 74, 6. U3 rpaduka BHAHO, YTO MAKCUMaNbHOE JaBJeHHe BEH-
THAATOPa cocTaBiger 2,84 krc/m? nmpH NpoH3BOJHTENBHOCTH NO BO3-
ayxy 320 w3y u(KUI 0,35.) Ecnin npefcTaBHTh aspoiuHaMHYECKHE
XapaKkTepHUCTHKH 3TOTO BeHTHJsATOpa B Ge3pasMepHOM BHAE, TO MOJY-
YHM, YTO OPH MaKCHMaJIbHOM IOKasareJie TMOJIHOro napjienuss H =
= 0,72 obecneyupaerca npOH3BOAUTENBHOCTD 'Zn = (,55.

Heo6xoaumo otmernts, uto B OT/Mume OT dopmya (4.2) H (4.4)
GespasMepHasi MpPOM3BOAMTENILHOCTD M MOLLHOCTb JJIfl AHAMETpasb-
HEIX BEHTHJISITOPOB BBIYMCJISIIOTCS TIO CJIEAYIOIMUM HM3MEHeHHBIM (op-
MyJiam:

L,= L/(DIu-3600); N = N/(p,Dlu3),

rie | — mupuHa paGouero Kojeca BEHTHAATOPA, M.

CpaBHHTeJIbHO BBICOKO€ 3HauyeHHe nokKasaTeJds T‘]— JlaeT BO3MOXK-
HOCTb MIOJIYUUTL HY2KHBIE aBJICHUS NpH MaJIbIX 3HaYEeHHAX OKPY2KHBIX
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CKopocTeli paGouMX Kojiec, 4YTO OGeCneuHBaeT KOMINAKTHOCTb KOH-
CTPYKUMH M MaJOlIyMHOCTb BEHTHJATOPOB. BO3MOXHOCTL 3HAuM-
TENIbHOrO PA3BHTHS LIHPHHLI paGoyero koJeca (0 1LECTH XHAMETPOB)
no3BoJsAEeT AOCTUFaTh pPABHOMEP-
HOTO ABHIKEHHS BO3AyXa NO LiM-
pHHE TMOBEPXHOCTHHIX TeMnJoob-
MEHHHKOB M JApYTHX annapartos
JUisl TENJIO- U MaccooOMena, 4epes
KoTophle obecnieynBaeTcsi ABUKE-
HHe BO3LYILHOrO MOTOKA C MOMO-
b0 JAHAMETPAJIbHBIX BEHTHJIf-
TOPOB.
Jisi KOHCTpyKuM#  OCeBHX
il BEHTHJSITOPOB XapakTepHO JABH-
Puc. 75. Ocesofi sentnasTop THR2 06-300  Sp0opipe BO3JYLIHOLO NOTOKA TNa-
pasNebHO OCH BpameHHs paboue-
ro gonaeca. Ilocnennee coCTOMT M3 BTYJKH H YKpeIJleHHBIX Ha HeH
JionaToK. JJsis MaJIeIX HOMEPOB OCEBbIX BEHTHASITOPOB Hambosee pac-
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Puc. 76. Paamepnas aspopuHaMuyecKasl XapaKTePHCTHKa OCEBHIX
peHTHAATOpOR THIa 06-300
NpocTpaHeHa KOHCTPYKTHBHAasI CX€Ma C HENOCPECACTBCHHBIM KpenJue-
HHEM paﬁoqero KoJieca™ Ha Bany 3JICKTPOABHI ATECJS. B 3stom cjayuae
pafouee . KOJIECO M SJEKTpOUABUraTeslb PacloNaralorcsi B KOPOTKOM
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LHJAUHIPHUECKOM naTpybKe, SBJAIOMIMMCH KOXYXOM OCEBOTO BeH-
tunstopa. [IpH KJIMHODEMEHHOM NPHBOLE paGouero Kojeca oT 3J1eK-'
TROJABHTaTesl [I0C/IEJIHME BLIHOCHTCA H 3aKPemJiAeTcss Ha HapyKHOM
yacTH IHJHHIPHYECKOTO KOXYyXa.

Jlns yJaydiueHWs aspoNMHAMUYECKHX TOKasaTesleli OCeBHIX BEH-
THJIATOPOB, 0COGEHHO mJs1 OOJBbLIINX HOMEPOB, NPHUMEHAIOTCA JONOJ-
HMTENbHBIE KOHCTPYKTHBHBIC 3JIEMEHTH: BXOAHOH KOJUIEKTOp, mepes-
M M 3aiHuBl ofrekaTesH, HanpamJdlOIWHH anmnapat, cnpsamig-

UMl annapar. i

. B ynpoileHHBIX CXeMaX OCEBHIX  gfs — — %
BEHTHJIATOPOB NpUMEHSIETCS] BXOJ- r 7 N 0

HOI KOJITIEKTOP, 8 OCTaJIbHble JOTOJI- \f\ v Jos
HHTEJIbHEIE KOHCTPYKTHBHbIE SJIEMeH- 449 L, 05
Tl MOTYT OTCyTCTBOBAT. e \ il
- _Pa6ouue xoneca OCeBHIX BEHTH- y ) A
JIATOPOB CHabxaroTcs JaubO npo- Fun 16,3
QHIBHBIMY KpyueHEIMH Jonatkamu, ST — 7 T5—1,,
M3rOTOBJSIEMBEIMH, KaK  TIPaBHJIO, s <~
METOJIOM JIUTbsi TOJi JaBJieHHeM M3 . ) 17
MeTalsa WM miact™macce, Ju6o 7 Jo

LUMPOKHMH JIMCTOBBIMH JIONAaTKamy, o 6z 43 -
H3roToBJ/isieMbiMH 1111amMnoBkofi. I1po- PﬂcéczgéaA&%%%"gaM":ecKa?l XaP:K'
¢uB JIONATKH U YTON €€ YCTAHOBKH TP K.109-19 np"" o e
QKa3bIBAIOT SHAUMTENBLHOE BJHSIHUE  paGounm Ko/ecoM, B2 KOTOPOM JO-
Ha a3pOAHHAMHMYECKHE XapaKTEPHC- narku yCT4HOBJCHH NOJ YrvioM s 24°
THKH, H BHEIOOD 3THX KOHCTPYKTHBHIX

noKasarejiell onpeziesisiercsi a3poAHHAMHUUECKOH CXeMOH BeHTHJATOpa.

BHHWHKouzsent™awem cosmectho ¢ LAY paspaGotambl oce-
Bhie BeHTHNsITOpH THNa 06-300 (puc. 75). Onn nmerot pabouee KoJeco
U3 TpeX JIMCTOBBIX JIONATOK, 3aKpenJieHHoe HeNOCPeNCTBEHHO Ha Bany
SJIEKTPOJBHTATENs], KOTOPLIHi CMOHTHPOBAH B UMJIHHAPHYECKOM oOTe-
KaTtesie, YCTAHOBJIEHHOM B LMJIMHJPHUECKOM KOpNyce BEHTHJSTOPA Ha
pacTsixKKax.

AsponyHamHuecKHe XapakTepHCTHKU OCeBHIX BenTuMsiTopoB 06-300
onpefensiiorcs no rpauky Ha puc. 76.

LHWHIIpomsaanuii (I'. Y. Xaszasosoii) cosmecto ¢ IIAI'H pas-
paGoTaHa W McC/IeflOBaHa a’pOAHHAMHYECKasl CXeMa OCEBOr0 BEHTH-
aaTopa tHna K-109-19. PaGouee Kojieco BEHTHAATOPA COCTOHT H3
LIECTH JIHCTOBBIX KpYY€eHbIX JIONATOK, OTHOCHTE/bHLIH AMAaMETP BTYJKH
I/D = 0,4. Bespasmepnbie aspoinHaMHueckie XapaKTepUCTHKM BeH-
THJISITOPA DPM YrJie YCTAHOBKM JlonaTok paGouero kodeca 24° noka-
8atpl Ha pHC. 77. BeHTHNATOP MCHBITHIBANCS NPH HaJHUYHH B KOXyXe
TONbKO paGovero koseca. [lpu pexume makcumanbhoro KIII 1, =
= 0,725 GespasmepHriii oKasare/b IPOH3BOIMTELHOCTH COCTaBJIAET
L = 0,24, H GeapasMepHEIil OKasaTe/lb NOJIHOrO JaBJIeHHs] H = 0,113.
Hoxaaa'rg.nb H 3HauuTeNibHO BHILIE, YeM Yy paHee BRITYCKAaBHIMXCH KOH-
CTPYKLHH OCeBHIX BeHTHJsiTopoB. [lpnMeHenHe cnpsMmJsiioulero af-
napata npH aHAJOTHYHOM YfJle YCTAHOBKH paboyux Jonatok 247
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nosposinyio ysennunts KITH Bentuastopa no 0,81 ¢ mosyuennem
COOTBeTCTBEHHO Ge3pasmepHuIX nokasatesedt L = 0,28 u H = 0,113,

HecomHeHHBIM [OCTOHHCTBOM OCEBHIX BEHTHJIATOPOB SIBJsAETCS
KOMIAKTHOCTb KOHCTPYKIHH.

§ 4.2. BO3AYIIHBLIE ®WUJILTPLI

OurncTka BO3ZyXa OT NBUIM fAABJNSAETCA 06A3aTebHEIM TpeGoBaHHEM
npH KOHIULHOHMpoBaHUM BO3nyxa. I[lostomy B cxemax o6paGOTKH
Bosgyxa B ¥ KB o/KHB GEITh GHIBTPH, KOHCTPYKIHS KOTOPBIX Ofpe-
JesisieTcsl KOHKPETHBIMH YCJIOBHSIMH TNpUMEHEHHS.

IlpapuiibHBIE BEIGOP KOHCTPYKLHH (PHJILTPA TNpeXfie BCEFO CBsl-
3aH ¢ HeOOXOOHMOCTBIO INPOBENEHHs OLEHKH JIHCIEPCHOTO COCTapa
NBTH, NOAJexailell yhajeHHio H3 ouHmaemoro BosayXa. A. H. Ilu-
PYMOBEIM pa3paboTaHa METOJHKA OLEHKW MBUIM M0 KJacCHQHKaIHOH-
HOH KapTe, KOTOpasd 3aJlo}eHa B CTPOMTENbHBIE HOPMbI H Ipapuiia
JJisi paspaGoTKH 0GecNBUIHBaOILEro o6opyloBaHHsa, B cooTpeTcTBHH
¢ 3TOH KJlaccuHKaIiHell BBIEJIEHO NATh TPYNN MBUIH: 04eHb KPyMNHO-
nucnepcuas (HanpHMep, yroJbHele IOPOLLKH), KpynHoAMcnepcHan (Ha-
IpHMep, MEJIKO3EPHUCTHIHI MNecoK), cpeIHeRHCIepcHas (HanpuMmep,
TIOPTJIAHJLEMEHT), MeJIKOAMCIiepcHas (HanpuMmep, MNLUIEBHAHBIN MO-
JIOTHIH KBapl) H Ou€Hb MeJKOAMCHepCHas.

Ucxolis H3 KOHKpETHHIX YCJOBWH IPOM3BOJANTCS aHaNM3 AHcnepc-
HOT'O COCTaBa NBIIH ¥ BLIGHPAETCs: KJ1ace BO3AYIIHEIX (PHALTPOB B COOT-
BETCTBYH €O CJELYIOIHMH JAaHHBIMH:

Knacc UABTPA . . v v . v v v v ¢ s o s 0o 060 00 00 I 11 11
PasMep y/aBAUBaeMBIX YaCTHL, MKM . . . . . . . . . » » <1 >1 >10
CxopocTs ¢uasTpanny (B M/c) npH norepe nabsieHHs B GHABTpE

JOKEC/M® . . . e s e e et e e e e e s e 001 01 1,0

PaGotry ¢uabTpa XapakTepH3yIOT CllefyloliHe NoKasaTesu:
1) crenenb OYMCTKH BO3LyXa OT NbUIH, onpeleJsieMasi NOKasas
TeseM 3(phEeKTUBHOCTH OYUCTKH

3b = (C, — C)/C,»100%,

rie C, W C, — KOHHEHTpall¥isi NBJIM B BO3SAYXE COOTBETCTBEHHO
Jo B nocje QUIbTPa;

2) nponosKuTeNLHOCTE paboThl GuybTpa 6e3 pereHepanuH, onpe-
JiesisieMasl TOKasaTesieM NBIIeeMKOCTH (HJIbTpa

1% = (C, — C,) Lt/(Fy+1000) r/v,

rJIe T — TNPOJIOJIKHTENHLHOCTE OUHCTKM B (QUIALTPE BO3IYyXa B KOJH-
vectse L, u; Fy — nuomans ¢acapuoro ceuennsi ¢puipTpa Ajst npo-
XoJia BO3nyXa, MZ;

3) ronyctuMasi MJIM peKOMeH[yemasi BeJIMUNHa npomnyCcKHof cnocos-
HOCTH (QHJBTPA 110 BO3LYLIHOMY NOTOKY, ONpejesisieMasi NOKasaTeleM
yAeNnpHOH HarpyskH MO BO3LYLIHOMY NOTOKY,

YD = LFy vPm®.u,
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. Tlokasarenu paGoThl (PUIBTPOBR 3aBHCAT OT HX KOHCTPYKUMH.
B taba. 11 npuBelena kKyaccupMKanhsa (UABTPOB IJs1 yCTanmOBOK
KOHAHIIMOHMPOBAHHsI B COOTBETCTBHH € K/iaccoM (HIBTPOB 1o spdeK-
THBHOCTH M OCOGEHHOCTIM KOHCTDYKIIVH.

PaccMOTPHM KOHCTPYKTHBHBIE OCOOEHHOCTH (PHIILTPOB B YCTAHOB-
KaX KOHIHLHOHHpDOBaHHSI B COOTBETCTBHM C KJaccHpukanueidl no
Taba. 11.

Tabauya 11
Knaccudurauns ¢uaptpos aiasi YKB
Cpyrnna KHCOEPCHOCTH TbJH
THO B Kyace Bug v | o2 | 8| 4| 5
ddpdexkTHBHOCTL OYHCTKH, %
Macisine CamooyuiyaoHecs - — ]90~—65{65-—50 —_
H1I knacca $lueiikoBLie — — 190—75[75—50 -
Pynosuwe III knacca:] — — 190—065[65—50] —
BoJsoxuuicThe $lueiikoBble:
HI—1 gnaccoB I kaacca —_ — {95—85{80—60] —
I » - — |95—85|99—95 —_
I » — — - - 99,8—
99,5
Tkaucene Cetuarnie 95--80j80—70] — — -
I Kkaacca MarepuaTtie - —  198--95[{90-—70 _
dnexrprye- OnHo30Ba/bHBlE -— — |98-—-95|90—70 -
CKHe JByXx3oHaabHbIe — - — ]90—70] —

MACJISIHBIE $HJILTPBI

[TputnyunyuaibHOl 0COGEHHOCTBIO STHX (QUIBTPOB fBJISAETCA HasM-
yHe BSI3KOH MaJioncnapsieMoil NJIeHKH Ha GHJbTPYIOEeM MaTepuale,
uT0 00YC/OBJMBaeT NOBHILIEHHE ShOGEKTHBHOCTH YJaBJMBaHWs MO~
BEPXHOCTHIO (DUIILTPYIOILEro MatepHalja yacTul mew. HawGosbinee
pacupocTpatesne Asisl cMauvBaHUsl (GUIBTPYIOLWIErO MaTepyana mosy-
YWJIH HePTAHLIE Macha, MoToMy (HABLTPHL 3TOTO THNA H IMOJYYHIIH
HasBaHHe MacJsiHBIX. 3a MOCJeNHHe TOAbl BMECTO HEDTAHBIX Maces
CTaJlH MpPUMEHATHCS KpPeMHHHOPTaHHYecKHe IKHAKOCTH, KOTOpLIE
NPakTHYECKH HE HCNapsioTcs, YTO MO3BoJiAeT Ha0eKaTbh 3acajiMBanus
BO3AyXa ¥ NOTEPL KHMAKOCTH Ha HCOapeHne.

B KOHCTPYKTHBHOM OTHOMWEHUH Mac/siHble GUIBTPEL PasyHYaoTCs
no cnocobaM perenepalud (UIBTPYIOLUIEr0 MaTepHana H JeNATcs
Ha camoouymiaroliHecs! ¥ syelKoBble. B camoouniaomyxcs ¢uiabTpax
OCHOBJIEHHE MAC/SIHBIX TJIEHOK Ha (GUIBTPYIOmel NOBEPXHOCTH MPO-
HCXOAUT OJiarofiapst NPHHYAHTEJLHOMY ABHXKEHHIO (QHIBTPYIOIETO
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martepurana yepes Bs3KHe XKHAKOCTH. PaccMOTpHM 0TeYeCTBEHHEIE KOH-
CTPYKLHH MaC/sIHEIX CaMOOYHINAIOLIUXCs (PHIABTPOB.

XapbkoBckuii 3aBof, « KoHauIHOHEp» BBINYCKAET Mac/siHble CaMo-
oyHmaiyecss (GUAbTPH AJMA NPHUMEHEHHS B LeHTpasbHuiXx Y KB
Tina KT u cucremax pentnasmun. Ha pue. 78 noxasama npuniu-
nHa/lbHas cXema TAaKoro (PHILTPA Ha HOMHHAJLHYIO NPOH3BORHUTENb-
HOCTB 110 Bo3Ay Xy 30—40 thic. M¥ 4. UAbTP COCTONT U3 ABYX QHIBLTPY-
IOIUX naneJielt 2, pasMellleHHEIX B ofHom Kopnyce I. Koprnyc ¢unbtpa

. z, X125 )
A-A
- T . 16 ’
1 . n
2 n 15 HU
n !
3 1 | I
575 1
N 18 T
4 4 5
8 174 !
f %
X 5
§ ol 19
7 ENBY
2077 A 440 .

Puc. 78. Cxema MacjasHOro camoounmaiomeroca $uAbTPAa A  KOHAH-
unosepoB KT Ha HOMHHAJbEYIO UDOM3BOAMTEALHOCT 1O  BO3RYXY
30—40 THIC. M3y

ycraHaBnuBaercs Ha Gake 5 asia Macha; 6aK CoefHHsIeTCs € KOpHy-
com GositamH,

Kaxpas H3 QuUABTPYIOLIHX NasHesell COCTOMT H3 ABYX HENpephIB-
HBIX CeTuaThiX NOJOTeH [5, NPUBOAHMBIX B HBUKEHHE OT BEPXHHX
BajioB 16; HaTsKeHHMe NOJIOTEH OCYILECTBJISIETCS] YePe3 HUKHHUE BaJbl.
Kaxjpifi U3 HIDKHMX BaJOB HMeeT HaTsiKHble BHHTH. HemnpepoigHbie
nosiotHa o6pasyloT Ha NyTH NPOXOAA BO3LyXa UeThHIpe ABHKYLLHECH
CETKH, CMOYEHHble MacsoM. YacTuiibl NBUTH M3 BO3AYIIHOTO NOTOKA
NPUJIMNAIOT K ceTKaM. Hajunuiasi newib OTMEIBA€TCS NPH ABHIKEHHH
CeTOK yepes cjioll Macna p Gake 5, ¥ NBHIHHKH OCelaloT Ha JiHo Gaka.
Ocepuiast neib (myaM) yransercss W3 Gaka wHeKoM 19, nepemeuiaro-
IHM HLIaM K KOJIOARY 7. DJieBaTOPHOE YCTPONCTBO KOJIOALA BhHIrpe-
Gaer wnam BBEpX H uepes JIOTOK 6 NofiaeT Hapyxy. diemMeHTs GUIbTPa
NPHUBOASATCH B [BHXKEHHe SJeKTpojBHraresieM 3 uepe3 uepBSYHBLH
penyktop 4. [locpeacTsoM XpanoBLIX MEXaHHUSMOB M 1uTaHrH 10 aBuxe-
HHe nepenaercs wHeky I9 M sneBaTopy, .a yepes Xpanopbie MeXas
HHM3MB! ¥ 1UTaHry 9 ocyllecTejsieTcs NPHMBOJA BepXHUX BaJjoB. 6,
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TlepBasi MO XOfy ABHXKEHHsI BO3AyXa CeTyarTas naHe/ib JABHKETCH
co CKOpOCTbIo 16 cM/MHH, a BTOpasi — €O CKOPOCTbIO 7 cv/mun. Jlns
npefOTBpALIEHHs BbIXOJa TOPLOB CeTYaTLIX MOJOTEH H3 HAMpaBJAio-
(quX [Aa30B, 3aKpernjienHelx B GOKOBBIX CToiKax Kopnyca, chyxar
orparnuntesy 8. Co croponbl BXOAa BO3lyXa B Gake ycTaHOBJICH
npoMBIBaTEb 14, xotopmil obecneyuBaer JONOJHHUTEJIbHBIH CMBIB
paKONMBLIeiicst Ha ceTkax nbuiH. K HikHuUM yrosikam 6aKka npukpen-
JieHbl MacJ0CheMHHKH I7, KOTOPBIE CHHMAIOT H3JIMUIKH Macja ¢ CETOK
Ha BHIXOJIE BO3JyXa M TEM CaMblM JIHKBHAMDYIOT BHIHOC Macjia.

Jlns nogorpeBa macjia c

Heablo CHHXKEHHUsI ero Bsi3-
KOCTH B XOJIOJIHOE BpeMsi
roga cayxat Il-oGpassbe
3MeeBHKH, K KOTOPHIM 4epe3
natpy6ky 12 npuCOeAHHSIOT-
cs Tpy6ONpOBOALI TOpsiueH
poabl Mau napa. las KOHT-

poast ypoBHsi Macaa B Gake
cayxuT Tpy6Ka 11, a onpe-

jesieine TOTEPH JaBJeHHs
BO3/1YLIHOTO NOTOKA B PHIBT-

pe OCYLIECTBJSETCS NO Ma- 1
HoBakyymmerpy 13. Ilas somwn 2 32 1
0CMOTPa 6aKa CIYXKaT OTBEP-  pyc. 79, Cxema LIAPHHPHO-IITOPYATOTO Macusi-
CTHA C KpbIIUKaMH 18.3aBof-  moro camooummaomerocs ¢uabtpa Thna P
H3TOTOBHTEAL PEKOMeHJIyeT

NpUMEHsATb 3TH GUILTPH! NpH Haya/lbHOW 3anblJIEHHOCTH BO3JlyXa JIO
10 mr/m®. MaKcuManbHOE CONMPOTHBJICHHE NO BO3JYXYy PEKOMEHLyeTcs!
po 10 Krc/M®,

Jlns sanuBky Gaka GuibTpa HauOoJblllee pacnpocTpaHeHne nosny-
yuno unayctpuansuoe Macao MC-12 (TOCT 20799—75). B nensix oGe-
CTeYEHMsl JIyUIIMX YCJIOBHE JIIfi OCENaHHA NBJHM B MacaaHoM Oake
PEKOMEHAYeTCS! 106aBASTL B Mac/io NOBEDXHOCTHO-AKTHBHbIE BEIle-
CTBa; ‘TIO3BOJISIIONNE YKPYNHsiTh yacTHIH nbuiH. Kak nokasanid Hc-
cnenosanus, Bomoanennsie Bo BHHHMKonpsentmame, poGapienne
K uHpycTpuanpioMy maciy HMC-12 B KauectBe cmauupaTesisi OKCHITH-
AIMPOBAHHOTO AMGYTH/EHONA NPH €ro KOHLEeHTpaunH B Maciie 1-—3%
B b—10 pa3 yBenuuHBaeT CKOPOCTb OCaJEHHSsI HbUIH, yMeHbIlaeT
‘eée KOHLIeHTPallMio B BEPXHHX CJ0siX MacasiHoél Bauubl. Bce 370 yBe-
JIMYUBAET NPOAOJIKHTENLHOCTh paboThl (HIbTPa MeXAYy CMeHaMH
Macna B Gake.

B IlHUUIIpomsaannit nox pykosoacteom A. M. Ilupymosa pas-
paboTaHa KOHCTPYKIIHS IMAPHHPHO-WITOPYATEIX -MAaC/siHBIX CaMOOYH-
matomyuxcs puaptpos tuna QLI (puc. 79). PubTpylollas noOBEpX-
HOCTb. 00pasyercsi 1ITOpKaMH 6, KOTOPHIE LIAPHUPHO NMOABEILMBAIOTCS
Ha-JByX IEMHLIX TpaHcnmopTepax 4, pacnoJjiaraeMbix y GOKOBBIX CTe-
HOK - Kopnyca 5 ¢uasTpa. B HuxkHell yacTH QuUIbTpa nMpeayCcMOTpeH
6ak 12, sanonnennuil MacioM. Bak pasgenen GuabTpyoOUHEM cl0eM [
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Ha ABa oTceka. Hap QUIBTPYIOHIHM CJIoEM HAXOAUTCSE CKPeOKOBHIR
MEXaHH3M 2, KOTOpPHIHl obecneynBaeT yaajeHne U TPpaHCNOPTHPOBAHUE
HaKonupllerocs wyiama K OyHkepy 9 Gaka. M3 Gynkepa mnam yaa-
JisieTcsl ueprnaxoBHIM MeXaHu3MoM I H cOpacbiBaeTcsi B LUIaMONPH-
eMHHK 8. OT¢unbrpoBaHHOEe Macio CoOHpaeTcsi B HHXKHefl 4acTH
6aka 12 v maaMonpHeMHHKa, BCaCkIBaeTCs B LlecrepeHyaTuil Hacoe 10
H Jlanee HarHeraeTcss B nepgopHpoBaHHBIl Kodektop 3. Uepes oT-
BEPCTHSI B KOJJMEKTOpe Macjo HanpapssieTcsi Ha IITOPKH, YTo 0fe-
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Puc. 80. CxeMa wropuaroro camocuniyaomerocs ¢unsrpa ¢C 1-40-01

cleYHBaeT UX HHTEHCHBHYIO OTMEIBKY OT HaJHMNIlell H3 BO3AyXa NBUIH.
Baaropaps paGote Hacoca OCYHIeCTBJISIETCS! HenpepruiBHasi IUPKYJsi-
U5l OYHIIEHHOTO MacJjia.

IlpuBoa anemeHTOB (QHIBTPA OCYHIECTBJSIETCSI OT 3JIEKTPOJIBHra-
TeJIsi 7 4epe3 TPEXCTyNeHYaTulil 4epBsiuHbIH pelyKTop, obecneyHBalo-
mHHA HeOOXOAMMYIO CKODOCTb JBHXKEHHsi LITOPOK H TpPaHCNOPTEPOB.

BHHUHKongsentMmalieM paspaboTaHa KOHCTPYKIHS IMITOPYATOTO
camoounmiaonierocsi ¢punbrpa tuna OC 1-40-01, cxema KoTtoporo mno-
KasaHa Ha puc. 80. PunbTp cOCTOMT U3 pasGopHOro Kapkaca I, ycra-
HOBJIEHHOTO Ha Gake 3 c¢ macnoM. BHyTpu Kapkaca pacnoJioKeHbl
JBa BEePTHKAJBHEIX IIENIHLIX TPaHcnopTepa 5 € yKPenJIeHHbIMH Ha HHX
KpPOHIITeHHaMH, K KOTOPHIM IIapHUPHO KPENsiTCsi WITOPKH 6 ¢ QMIbT-
pymouiiM MarepuanoM. B KadecTBe HOc/iefIHETO HcCNoJb3yercss Habop
METaANMYeCKHX TKAHBIX CETOK — JBYX IJIOCKMX H OfHOH rodpHpo-
panHo#l. IlpH gBHXKeHHM ceTOK yepes Mac/siHylo BaHHy B Gake 3
NPOHCXOAHT OTMLIBKA (GHJbLTPYIOLIEr0 MaTepHalia OT HaJHMIleH NbLH,
OceBiunii 11aM yaansiercss U3 6aka 3 ¢ noMoUlpio LiHeKa 4 H cKpeb-
KOBOro MeXxaHH3Ma. IlpHBOJ nenHelX TPaHCIOPTEpOB, LIHEKa H CKpel-
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'KOBOTO MeXaHH3Ma OCYILeCTBJIsieTCsi OT 3JieKTpojipHratessi 2 Moul-
poctbio 1,1 KBT.

®dnaptp Tena OC 1-40-01 oTBeyaer cnefyoHIHM TEXHHYECKHM Xa-
pAKTEPHCTHKAM: HOMHMHAJbHAsi NPOU3BOJMTEJBLHOCTL N0  BOBAYXY
40 Thic. M3/u, paGouee ceueHHe JJIsi MPOXojia BO3ayxa 3,98 M®, Hauasb-
HOE a3poJInHAMUYECKOe conpoTHBNente 7,8 Kre/m?, cpenusisi sdppeKTus-
HOCTb OuHMCTKH 0,87, KoJuyecTBO 3ajiuBaemoro B 6ak macia 330 J,
macca ¢uibTpa (6e3 Macia) 750 Kr.

B syefiKOBHIX Mac/AsHHX (QHIbTpaX OOHOBJIEHHE MACJSIHBIX fiJjle-
HOK Ha (PUJLTPYIOIleHl MOBEPXHOCTH MPOH3BORUTCSI METOJOM MEPHOLH-
yeckofi NpPOMBIBKHM nocjiefuell M ee samaciupanusi. 10 CBS3aHO
C TPyJOeMKHMH pyunbiMu paGotami. [lon pykoBoacTeoM A. W. Iupy-
MOBA MpOBEICHA MOfEpHH3alus siuefiKoBHX (uibTpoB. KoHCTPYK-
THBHO YHH(HIMPOBaHHast siyeiiKa COCTOMT 3 METaJIHYeCKOH KOPOGKH
raGapUTHEIMH pasmepamu 514 X514 MM u riyGuHOH 55 MM, 3aKpenJieH-
HOHl B YCTAHOBOYHOH PaMmKe C MOMOIIbIO NPYKHHHBEIX 3allesoK. Da-
cajHoe ceyeHHe B KOpoOKe AJisi IPOXOAa BO3AyXa 500 % 500 mM. Ko-
pOGKa BHITOJIHEHA PA3beMHOM M COCTOHT H3 KOPIyCa # KPBILIKH. B kop-
nyC 3akJaibBalTCs (UALTPYIOUue CJoH obuiedH rayGusolt 40 mm,
KOTOpble NPHXKHMAIOTCSI KPHILIKOH, QuKcupyeMod B Kopnyce C 1OMO-
HIbIO BHFOB, BHILUTAMINOBAHHBIX Ha GOKOBBIX CTEHKaX oGeux Aerajed.
VeraHoBouHas paMKa M KpHIUKa KOPOOKH MOTYT CHaGxaTbesi Onop-
HLIMH pellleTKaMmy, YAEPKMBaomUMH (QuIbLTPYIOMui Marepuas oOT
BLINAJEHHS NOJ BO3JeiCTBUEM JaBJleHHs BO3JAYyIIHOTO NOTOK&.

YuuduuHpoBaHHast sfuedKa MOXKET 3aNOJIHATbCA Pas/HIHBIMH
dUABTPYIOLIHMH MAaTEPHANAMH H 10 3TOMY NPH3HAKy pasiuyaoTcs
clepyiomue MOnUGHKAHH suefiKoBbIX QHIbTpoB Psi: OsiP — ¢uabTp
AyefKOBLI] C SanoJiHeHHeM H3 12 cTajibHBEIX TOQPHPOBAHHBIX CETOK;
®sB — puALTp syelKoBLI ¢ 3amosiHenneM K3 12 BHHHI/ACTOBBIX
cerok; Osll — QuabTp AUEHKOBHN C 3amoJiHEHHEM H3 MOAH(HIHPO-
BAHHOTO neHomojuyperana; Oy — GUIBTP sYEHKOBLI C 3ano/He-
HHEM M3 YNpPYrOro CTEKJIOBOJIOKHHMCTOTO (HJBTPYIOIIETo Marepuasa.

SlyeiikoBEle (PHJILTPH MOTYT MOHTHPOBATbCS B IJIOCKHE MJH V-
o6paspbie navend. Uucno siyeek HaGHpaeTcsi B COOTBETCTBHH C Tpe-
Gyemoii ofuiefi nponyckHoll cnocoGHOCTbIO (QHALTPA NO BO3AYXY.

BOJIOKHHUCTBIE ®HJILTPDI

B stHX ¢(uabTpax 3ajepkaHyue NbJIEBBIX YaCTHIl MPOHCXOAMT
B HETKaHHIX BOJIOKHHCTHIX MaTepHalaX B BHJE MaToB, Yepe3 KOTOpHIE
NPOXOAKT BO3tyX. [lOpHCTOCTD MaTOB MOXET GHITb BECbMa PassiHyHOM
M 32BHCHT OT Ha3HaY€HHsl (QHIBTPA, MPH MaJoifi HOPHCTOCTH (OYeHb
NJOTHas CTPYKTypa Mara) H TOHKHX BOJIOKHaX JNOCTHIaeTcsi BbICOKas
CTENeHb OYHCTKH BO3/yXa. B KOHCTPYKTHBHOM OTHOLUIEHHH BOJIOKHH-
CTHIe GUIIBTPHL pasfelsiioTcst Ha pyJIOHHBIE H siyefiKOBLIE.

B I{HHMUITpom3nanuii paspaGoTaHpl pyJioHHble (UIALTPE THNA
DPY, KOHCTPYKTHBHas cXeMa KOTOPHIX NOKasana Ha puc. 81. B cpap-
HOM Kopryce 8 pasMellleHa NOJABHXKHasi pellleTKa 4, BINOJHEHHAs U3
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JBYX LlenHHIX TpaHcnopTepop. B ylikax nenell 3akperieHsl morepey-
Hble NPOBOJIOYHBIE DAMKH, Kpasi KOTOpPHIX ONUPAIOTCs Ha YIOJKH,
npHBapeHHbIe K GOKOBLIM cTeHKaMm kKopmyca. [lopsmxuasi pererxka
HaTAHyTa HHXKHHM M BepXHHM Banami. Hixeuii Ban 3akpensen
B NOALUIMNHHKAX M ABJASETCH] BeLyLIHM, a BEPXHHH BalJl MOXKeET nepe-
MEeIaTbCsl B BEPTHKANBHOH NJOCKOCTH € NOMOLIBIO HATHAXKHBEIX GOMNTOB,
YTO ofecneyHBaeT HyXKHOE HATAXKEHHE HOXBHXXHOH pelLIeTKH.
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Puc. 8l. Cxema ¢unwtpa THna OPY

B HuXHel u BepxHefl yacTAX Kopmnyca 3akpenvieHbl KaTyllKH-Oa-
pa6anel. Ha BepxHeft kartylike 6 3akpenJisiercss pyJioH yIpyroro
CTEKJIOBOJIOKHHCTOrO (HALTPYIOIIErO MatepHalia, CBOGONHBIH KOHEH
pyJioHa nporyckaercs uyepes ¢acafiHOe ceyeHHe KapKaca H 3aKpe-
nisieTcss B HeAH HUxHedl katywkn 8. TakuM o6pasoM, moJIOTHO K3
ynpyroro CTEKJIOBOJIOKH@ NepeKphiBaeT Bce cedeHHe QuibTpa, yepes
KOTOpOE NpPOXOAMT 3anblIeHHBIN BO3AYX, M HBJb OCEfdeT Ha poMa-
CJeHHBIX BOJOKHaX cjos, Ilo Mepe sarpsisnenHsi (GHIIBTPYIOLIErO Ma-
TepHana, O 4E€M CBHJETENLCTBYET YyBEJIHYEHHE a3DOAHHaMH4YeCKOro
CONPOTHBJIEHHS CJIOSl, TPOU3BOAMTCS NepeMOTKA NOJIOTHE Ha HHUXHIOIO
kaTtyuky 8. IlepemoTka ocymiecTBiisieTcss 3/eKTpofiBurateseM I Motl-
HoCcThO 0,27 KB7, uepes penykrtop, ofecnedHMBarolllHi MNepemenleHHe
HOJIBHXKHBEIX PeEIIeTOK, H, INOCPeACTBOM NenHO# nepenaud 9, Bpaile-
HHEM HMIKHeH Karymkd 8. Bkiouenne snekTpoasHravens | Moxer
NPOH3BOAHTLCH BPYYHYIO MJIH OT CHCTEMBl aBTOMaTHKH, KOHTPOJIH-
pywuiell aspopHHamMHuecKoe conpoTHBJeHHe ¢(HIbTpa. BepxHAs H
HHIKHSi KaTylikH-OGapaGanbl BLIHECEHBH! 3a npefesisl (acagHoro ce-
YeHHs ¢HAbTPa, YTO obJiergaeT SKCIUyaTanHOHHOe O6C/ykHBaHHe H
He. -3arpoMoxjaer pabouyee ceyeHHe (PHILTPOB.
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B nensix ynupukauui pasMeposB QHILTPYIOLIHX MOJIOTEH RO Lik-
pHHE DasJiHyHAs HOMHHa/ipHasi MPOH3BOAHTENLHOCTb MO BO3AYXY
B uabTpax tuna OPY jocTHraeTcsi myTeM COeNHMHEHHs MexAy COoGoH
‘HeCKOJBKHX ceKipil. Kapkachl CMEXHBIX CEKIMH COEAHHAIOTCs € No-
MOILLBIO CTSIXKEK, NPOMYINEHHBIX 4epe3 OTBEPCTHsI CONPHKACAOLHXCS
CTEHOK H TOPH30HTAJIbHEIX YTOJIKOB Y NPHCOCAHHHTENILHbIX QiaHLes 5.
3a30pHl MEXJy CEKIHsSIMH YIJIOTHSIOTCS Rpokjankami 7. Ocu cocen-
HHX KaTylleK COeAHHSIOTCS MEXAy co6o#i ¢ MOMOML1bIO 3yGLOB. Tem
CaMBIM OIHHM 3JIEKTPOJBHTaTe/1eM

OBeCTIEYHBAETCS OHOBPEMeHHas ne-  2paee? CL g
peMoTKa (HJIBTPYIOHIHX CJOeB He- . 7 )
CKOJIbKHX COeJIHHEHHBIX MKy CO6O# | 1@
cexnuil. Jlyist oGcayKuBaHus ycrpau- % T
BaIOT MAOLIAAKY 2 C JIECTHHLEH. 5 cal

B Ta6a. 12 npexncrabsieHbl OCHOB-

Hele nokasatenn QuanTpoB OPY. ¢ 50 100 150 200 250 300 1P,2/?
o zaHHBIM TaGAMIE HOMHHANBHAS  p.. g0 [lujepan XapakTepHCTHKE

yllenbHaa BO3JyLIHass Harpyska co- ¢unstpa THRA DPY:
crasisier 10 000 M3/M®-4, 410 00y~  ; _ (onpornsnenne; 2 — splbexTaD-
CJIOBJIMBAET HayabHOE aspOAHHAMH- HOCTb OYHCTKH

yeckoe conpotupiente 4 kre/M?. Tlo
Mepe 3anbUleHus MaTepHalia aspoiHHaMHUECKOE CONPOTHBIICHHE $uIb-
TPYIOIEr0 CJIoSi yBeJHyHBaercsi (pHC. 82). S¢pheKTHBHOCTb OYHUCTKH
BO3JlyXa C POCTOM 3anblJleHHOCTH MaTepHualla OCTAeTCH NPAKTHYECKH
' Tabauya 12
OcHOBHbIE TEXHHUCCKHME Jaunbie (uILTpos PPY

DOBALTPH

Tlokasarens
2P VT ¢IPY4L 6P V6 D8PY2 d12PV1

- HomH#EajnpHasi NPONYCKHAs
Ccnocob6HOCTL MO BO3ARYXY,
quc. M4 . . .. ... .} 20
Ilnomans dacapsoro ceve-
HHA JAJs 1mpoXoaa BO3RYXa, -
MY s s . . . - 2 4 6 8 12
Yucao cexuunil mupuuoi:
1050 MM . . . .. —_
800 MM ... .... 2 _ 2 — —
Illupuea @unsTpytomero mno-
7IOTHE, MM NpPH  JJiHHE 0O0-

40 60 80 120

[S]

—
w
w

NOTHE 2D MM . & 4 .+ 0 o . 770 1020 10200 1020 1020
B 77
Uneno KatymeK o « o o o - 4 i 4 6 6 6
Macca, xr ., , ... ..|] 353 408 523 7 970
FaGaputuue paameprs, MM
{puc. 81);
H oo} 2433 2930 3700 3700 5020
¢ 1344 | 1844 2625 2625 4000
A L. ... 1609 ) 2120 2660 3160 3160
B s uee e e 2044 | 2545 | 3095 3595 3595
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noctosiHol. Tlpy sHauMTe/ILHOM HAECHIIEHHH (QUIBTPYIOLIEFO CJIOs
nulibio (conpoTHeiente njoctHraer 70—100 Kr/m2) MoxxeT pesko yxya-
WHTbC 3Q(PEKTHBHOCTL OYHMCTKH. [lo3TOMYy HeoOXOAHMO ClefuThH 3a
paboToit $HbTpa U H3beraTh 3HAYHTEJLHOTO MOBLILICHUSI a3pOAHHAE-
MHYECKOTO CONPOTHBJAECHHA. i

Ounptpel THna OPY pekoMeHayercsi NPHUMEHSITb B yCJOBHSIX
HayasJbHOH 3anblieHHocTH Bosnyxa o 1 mr/m3. Ilpu Gosbuedt sanui-
JIEHHOCTH HEOOXOAMMO YMEHbLIATL YJENbHble Harpy3KH IO BO3AYXY,
YTO MO3BOJIUT COXPAHHTE HOPMAJBHYIO NMPOAOJIKHTENBHOCTL HCIOJb-
30BaHiA (UIBLTPYIOLIEFO MaTepHala MeXAy CMeHaMH.

Aeboe

uchoamene  ip3 A-A 3453
Ix1725= J9 ’5—2' 27%125=3375 34 b
aboe
‘A"I Noaboe ‘ f'edae N\
T3 2 3 b R N}
* - [ _ A e
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- h+ 4 N :,\‘) |
/ =3 N R
f 2 ? ey 2 L4 ] | ] 2
X NI 8 " A 5|
H M [+
" % .14 N %
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A ]
2245 Jg992
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Puc. 83. lNpunuunuanbuas cxema ¢unbtpa Tuna OP-2:
a — anan koHpuuuoHepoB KT-30 m KT-40; 6 — pan komauguosepor KT-60 m KT-80

BHUM KonasenTMaliieM COBMECTHO ¢ XapbKOBCKHUM 3aBOJOM «KoH-
Zuugouep» paspaGotann! ¢GuapTpel Tuna OP-2, KOHCTpyKTHBHAasS
CcXeMa KOTOpPHIX nokKasaHa Ha puc. 83. B kopoGuatom kopnyce 3
CMOHTHPOBAHA HEMOJIBHXKHAs pelleTKa 4, Ha KOTOPYIO BPY4YHYIO B BHIE
rJyGOKHX CKJIGOK YKJajibBaeTcsl YHCTHEH (HABTpYOUiuE MaTepuas
tina OPHK. Tluieemkocth Matepuana cocraeisier 1000 r/m2. Tlo
cpaBHeHHI0O ¢ ¢acajHBIM CceyeHHeM Koprnyca ¢uiabTpa Osaronpaps
CKJIaAuaToil yKJiajlKe NOBEPXHOCTH (PUJIBTpPYIOUIEro Martepualja pas-
Buta B 4 pasa. [lostomy npu ynenbhoil Harpyske 10 Teic. M*/u Ha
1 m® dacannoro ceyenMsi Kopnyca (GHIBTPA NBUIEEMKOCTb YJIO3KEHHOFO
Matepuana coctasnsier 4000 r/m2,

Hayanbyoe aspoanHaMiyeckoe CONPOTHBJICHHE YHUCTOTO MaTepuana
6 krc/m2, a npH MakCHMaJbHOH 3amnbJICHHOCTH CONPOTHBJIEHHE BO3-
pactaet g0 30 krc/m2. Tlocne 3ambiieHdst H JOCTHXKEHHS (HUABLTPYIO-
LM MaTePHAJIOM HNpPefesbHOrO aspONMHAMHYECKOTO CONPOTHBJICHHS
HEOOXOAIHMO OCTAHOBHTb BEHTHJISITOPHBLIH arperar M, BOWAsi B Kamepy
o6y KHBaHHsi, KOTOpast MOHTHpYeTcs nepes GuabTpom OP-2 B cxeme
koHauuuonepa KT, sakpenuTb HMXHHH KOHEll (QUIIBTPOBAJILHOTO
MatepHana Ha xartymke 2. IlpH BKJIIOYEHHOM 3jleKTponsuratese /
ofecneuHBaercs NepeMoTKa 3aNBIIEHHOTO (GHIBTPYIOMIErO MaTepuasa
B PYJIOH Ha KarylIKy. XapbKOBCKHMI MaIIHHOCTPOHTeJILHBIH 3aBOJ
«KoHaunHoHep» NOCTapJsieT TPH KOMIVIEKTa (HIBTPYIOLLEro Mare-
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puana. Ilocne nepemMoTKH H CHsITHsI PyJiOHa 3aNbUIEHHOTO MaTepHasna
Ha peleTky 4 YKJauplBaeTCsl YHCTBHIH (QUABLTPYIOIHMHA Marepual.

3anpuieHnblll  HAbTpyIomuit matepuan OPHK oymmaercss ot
ObUIM NPOMBIBKOM Bomod. JIJisi STOH LEeNH MarepHall YKJaJLBaeTcsi
3anbl/IEHHON CTOPOHOH HAa KPYNHOSIYEHCTYIO CETKY H MOJHBAeTcst
pojoll u3 1mnapra. Ilocje NMPOMBIBKH MaTepHals CYIIHTCS B NOJBe-
[IEHHOM [0 BepTHKajH nosoxenud, [Ipu GoJbLLIOM KOJIMYECTBE K-
CI/YaTallHOHHBIX (PHABTPOB HAa OAHOM OOBbEKTE LeIecO00PasHO HMETh
CHellHaJlbHOE pereHepalMOHHOE YCTPOHCTBO, TeXHHMYECKas IOKYMEH-
TauMsi Ha Kotopoe paspaborana BHHMMKonasentmamem.

®uabtpylouuit Matepuan ®PHK Harotopnsiercs H3 CHHTETHYECKOTO
BOJIOKHAZ M JIONYCKAET MHHHMAJbLHO TPEXKPaTHYIO pereHepalHio,

SlueiikoBrie QUIBLTPH C 3anNOJHEHHEM BOJIOKHHCTHIM (PHABLTPYIO-
MM MaTepuajioM KOHCTPYKTHBHO BBHIIOJIHSIIOTCS ABYX THnos. B nep-
BOM THNEe KOHCTPYyKiHsi siuefiKH aHajorHuna ¢uabrpam tuna s,
HO siyellKa 3anoJiHsieTcsi MaTOM U3 CBSI3aHHBIX BOJIOKHHCTHIX MaTepHa-
JoB, Marthi M3 ynpyroro crekJjosojiokHa tuna @CBY umeroT TosIHHy
50 MM, M HX Haua/JbHOE a3’pPOoIUHaMHueCKoe CONPOTHBJIEHHE Xapak-
TepHU3yeTCsi CJIEAYIOLIHMH MOKAa3aTelisiMH B 3aBHCHMOCTH OT YJ€JIbHOH
BO3JlyIUHOH HarpyskH:

Y, 1000 M3/M3ey ., ., . 2 3 4 5 6 7 8 10
AP, kre/M? ... ..... 08 1,1 16 19 22 30 35 42

Bo BTOpoM THNE (HIBLTPA KOHCTPYKLIMS si4eHiKH BBHIMOJIHSIETCS] Ta-
KHM 00pas3oM, YTo (GUJALTPYIOIHMH MaTepHaJ pacHojlaraercsd Ha paM-
KaX, HMEIOLIUX 3Hr3aroobpasHyio, V-o6pasHyio H TOMy noio0HHE
¢opMeL. D10 ObecreyHBaeT PasBHTHe (POHTAJILHON NOBEPXHOCTH PHIIbL-
TPYIOLETo MaTepHana B siuefike, KoTopasi HMEET 3HAYHTEJILHO MEHb-
wee ¢acagHoe ceyenue. [Io 3TOH KOHCTPYKTHBHOH cXeMe BLINOJIHEHBI
siuefikoBble ¢uibTpul Tuna OsJl, paspaboraunsie IIHHMHIIpomsaannii.
B metannuueckoM Koprnyce siuefiKH B crenHalbHbie Nassl 3akJaibl-
Balorcsl [l-o6pasHble paMkH. Mexay HUMH HaTsirHBaeTcsi QUILTPYIO-
mwHid matepuan tuna OIT (maTepuan nasesan nMo HMeHH aBTOpa paspa-
6otkn akan. U. C. IlerpsisoBa), npokJaasiBaeMeli ropp HPOBAHHBIMH
cenaparopamMy H3 NJOTHOTO KapToHa (aJlOMHHHEBOH (POJILTH, BaTMaHa
H T. 1.), YTO NpefoXpaHsieT OT CJAHIAaHHsSI COCEHHX c/oeB. B omnoit
siyelike o6ecneyHBaeTCsi pasBHTHE MOBEPXHOCTH (PHJbLTPYIOHIEFO MaTe-
puana 16 m2,

Io agppextusnocTy oyuctry ¢uibTp OsiJl ¢ Tkanbio OI1 oTHO-
CATCH K [ Knaccy u PeKOMEHAYIOTCSi K IPHMEHEHHIO B Ka4eCTBe NOCHe]-
HeH CTyneHH nocse MNpeABaPHTENIbHOH OYHCTKH Bo3ayxa oT OoJee
KpynuonucnepcHoi nuiin B GpuabTpax 111 1 I1 Knaccos (em. Taba. 11).

Havanbhoe aspopmunammuueckoe conpotusnenue ¢HIbTpoB PsiJl
B 3aBHCHMOCTH OT yJeJIbHOI BO3LYIUHOH HarpysKH XapakTepH3yeTcs
CAENYIONMMHE [IOKa3aTeJIsiMH:

Vb, M3/m2

AP, grejy2 - LTttt 50 75 100 125 150 175 200

e s e e e 32 56 7,8 10 12 14,2 16,6
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M3 3THX paHHbBIX BHAHO, 4YTO Y/EJIbHBIE BO3AyILIHLIE HarpyskH
B ¢unbrpax PsJ] BecbMa Masibl H CONPOTHBNIEHHE (PUIIBTPOB 3HAYH-
TeJILHO BO3pacTaeT npH 3anblieHHH GQHIBTPYIOLIETO MarepuaJna.
Tak, npu Y@ = 125 m%/m2-u u npuieemkocTd QpribTpa 10 r/mM? aspo-
JHHaMHyecKoe COMPOTHBJIeHHE QUIbTpA YIBAHBAETCSl MO CPABHEHMIO
€ Haya/lbHBIM,

B ycTaHoBKax KOHAMIHOHHpOBaHHsi GuibTphl OaJl npumensiorTcs
JUIs «aBGCONIOTHOH» OYMCTKH BO3JAyXa, HanpHMEpP B KayeCTBe nocJnef-
Hell CTyneHH OYHCTKH mpHTogHoro Bosgyxa B CKB xupypruueckux
oTaeNleHHil GONbHHIL

TKAHEBBIE $HJILTPbI

W3 TKRaneBBIX (PHIALTPOB B YCTAHOBKaX KOHJMIMOHHPOBaHHS HaH-
6oJiblliee  pacnpocTpaHeHHe MOJNYYHJIH KOHCTPYKIHH C CETYaThiM H
JOPHCTHIM (QHIBTPYIONHM CIOSIMH.

Cetyatoie GUIBTPH TNPHMEHSIOTCS JUIS YAEPXKaHHS BOJIOKHHCTOM
nuth. PesyJbTaTsl HCOBITAHUH (QHIIBTPYIOMIETO CJIOS U3 KalPOHOBOH
CeTKH apTHKyJa 25 Ha BoJIOKHHCTOM npuiH npencrapienst K. M. Bep-
HIHHHHOH B 3MOMPHYecKoll (opME 3aBHCHMOCTH a3pPOAHHAMHYECKOrO
COTNPOTHBJIEHHS OT yAEJbHOH BO3NyIIHOH HarpyskH H MblJI€EMKOCTH:

- AP = 0,00328 (I1)*968 (YP)? Krc/MZ.

B sroit ¢opmyne neueemkocts /1P ¢uipTpa uMeer pasMepHOCTD
B Kr/M%, a ylenbHas BO3NylIHas Harpyska ¢ — B Teic. M/mM?-u,

Hcnuitauns nokasanu, 49to sbdeKTHBHOCTh (HABTpA W3 Kanpo-
HOBOil CeTKH B HAuajbHLIl MOMEHT BpeMeHH coctapjsger 40—50%.
B nepHop HaKonsieHHs Ha ceTKe MuuieBoro cyiost 20 r/m? addekTHBHOCTD
ouHCTKH Bospactaer no 70%. Ilpy pajbHeiiileM ypeJHYEHHMH Tblie-
eMKOETH HaGIIofaeTCsi HEKOTOpOoe NoBhilen e 3(hheKTHBHOCTH OYHCTKH.
KanpoHoBBle CETKH JIETKO OYHLIAIOTC BCTPAXHBAaHHEM HWJIH MeXaHu-
UECKHMH LIETKaMH, a TaKXe C MOMOIbIO Mbljlecoca.

Bropoii Bl GUABTPyIOLEr0 MaTepuana npeacrapiser coboil nopo-
miact nosuyperasopwiil (ITI1Y) ¢ OTKpHITHIME HOpaMH, KOTODBIHA sIB-
JAsieTcs] TyOuaTHM MaTepHaoM H YC/JIOBHO OTHOCHTCSl K TKAHEBHIM.
MeTopuKa OTKpHITHS nop paspabotana B L\HMHIIpomspannit u 3a-
KJIOYaeTc B noMellennH MaTepuaia IIITY B sanny ¢ 20%-HbiM
PacTBOpPOM EJIKOrO HATpa H MHOTOKDATHOM €ro o0aTHH MeXJy ABYX
BA4JKOB B STOM pacTBope. Diaropapsi Takoit o0paGoTke ofecnedH-
BaeTcsi paspylieHMe neperopojiok Mexay nopami. Tem cambiM pesko
yBEJIMYHBAETCSI BO3Jy XONPOHHI[aEMOCTb MaTepuasa.

HayasbHoe aspojHHaMHUecKoe COnPOTHBJEHHE B 3aBHCHMOCTH OT
BO3/lyIUHO# HArpy3KH H TosmHubl moauduuupopantoro 1Y xapak-
TepH3yeTCs CJAEAYIOIHMH NOKa3aTeJIsiMH:

Y&, thic. M¥MEq .. L oL L L. 2 3 4 5 6 7 8
AP, B krc/m? npu tonmuue [TV

0MM L. .. .. ..... 07 L2 18 22 32 40 5
TT20MM . L e e ... LA 2 28 38 44 60 79
TAOMM s e e e e e e e 23 -4 16 10. 12,6 14,6 .
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‘B KauecTBe OCHOBHOTO BApHaHTa ANl H3TOTOBJIEHHs (HJABTPYIO-
wero marepuana pekomenpyercsi [ITY tosmuuoét 20—25 mM, ans
10Jy4eHHsl OTKPHITHIX 0P B KOTOPOM HEOGXOAHMO OCYIIECTBHTD LIECTDb
IMKJIOB 06pabOTKH MarepHasioB B pacTBope. JlaGoparopueie wcnbiTa-
HMS BLIMOJHEHB Ha NblJIH KPYNHOCTLIO 10 10 MKM npH HayanbHON KOH~
LeHTPanu¥ NeUIM B BosayXe J0 1 mr/m® M nokasanu, 4to npy Y =
= 7000 M3/M%.u 3(QeKTHBHOCTb OYHCTKH cocrapisier 70—80%, a
npH yBeJuueHHH adPOJHHAaMHYECKOrO CONpPOTHBJEHHs BABOE IbLje-
emkocts matepuana 200 r/m®

KonctpyktBHO (pHbTPhI ¢ MopuuupuposanneM ITITY pwinos-
HstoTCst B JOPME siYeeK € MJIOCKHM MJIH V-00pasHbIM PAacroJioXKeHHEM
dunpTpyomero MarepHana. O4HCTKa SanblIeHHOTO (PHJILTPYIOUErO
cnosi u3 MopuunupoBantoro ITI1Y npousBoauTCs NPOMBIBKOH B BOZie
¢ Temneparypoit 30—40° C, '

3NEKTPHYECKHE BO3J\VIIHBIE ®HJILTPD]

- TlpuHuun paGoTH 3JEKTPHYECKHUX BO3AYIUHBIX (HJBLTPOB OCHOBHI-
BdeTcs Ha 3apsJiIKe YacTHI DBIJH B 3JIEGKTPHYECKOM NoJie H Hoclie-
AYIOIIeM OCaKJEHHH 3apsiKeHHHIX NBUIMHOK Ha 3JeKTpojilax-ocajii-

ro oo -

—f—

e
i

—
[—=

Puc. 84. IlpuBunnuanbBable CXeMBl SJEKTPHYECKHX BO3AYIL-
HLIX QMALTPOB:

G == OfiHO30HANbHLIN LHAHHADHYECKHN; § -+ OQHO3OHANLHBIE NJa-
CTHHYATHI; 6 == RBYX30HaAbLHLI

TeJIIX, MMEeIomHMX NpPOTHBOMOJOXKHLIN 3Hak 3apsina. Pasinuaiorces
AB€ NPHHIHNHAJLHEIE CXEMBl 3JIEKTPHYECKUX (PHIILTPOB: OLHO30HAJb-
Hasi M AByX3oHajbHas (puc. 84).

" B onHosoHanbHuiX QuabTpax (pHc. 84, @ H 6) ONHMH H3 /EKTPO-
708B; - 00pasyiolMX HOHH3UPYIOIWLEE NOJE JUIS SapsAKH YaCTHIL MbLIH,
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OJIHOBPEMEHHO SIBJIsSieTCS H 3JIeKTpojoM-ocaanTtelieM. Jlns 1ByX30Haib-
HEIX $HIBTPOB (pHC. 84, 8) XapakTePHO HajHYyue Pasie/ibHBIX SO0H
HOHH3aNHH M ocaxjenHs nuuid. [leppoHayajbHO B 30He HOHH3ANMH
OBUVIHHKH B OYHII[AEMOM BO3JyXe HOJNYHaloT 3apsii, @ B 30HEe 3JEKTPO-
IOB-OCafHTeNefi NPOMCXOAHT NPHTSATHBAHHE 3apsiKEHHBIX YaCTHIL
IBJIH K 333€MJIEHHBIM 3JIEKTPOIEM.

B IIHUHIIpomspanuii paspaGoTana TeXHUYecKast NOKYMEHTapHs
Ha 3JleKTpHYecKHe BO3jylIHble GHIABTPH THna PO, NpHHIHNHANbHAN
cXeMa KOTOPHIX MOKa3aHa Ha pHc, 85. OHJALTD BHINOJHEH MO IByX-

Oyuwenwsil

Puc. 85. KoHCTpyKTHBHAS cxema siaexTpoduibTpos Tena @3

S0HaJbHOM cXeme. 30Ha MOHH3allHH KOHCTPYKTHBHO HMeeT dopMy
pemetkd I, B KOTOPOH BepTHKAJIbHO HATSIHYTHl BOJIL()PAMOBLIE HIIH
HHXpOMOBHIE npoBoJiodkH 2 auametpom 0,2 mm. Mexay cocennumu
NPOBOJIOYKAMH YCTAHOBJIEHbl AJIIOMHHHEBBIE IVIACTHHHL 3, KOTOpLIe
umeroT 3asemienne 4. K npoBosiouKaM noaBOAMTCSH I\’iﬁw&mﬂ_
s)enne — 13 000 B nosio:KHTeNpHOTO MOTeHNHana. MEXKAY 3JIeKTpo-
AaMH NpOBOJIOYKA — NJIaCTHHA CO3JIA€TCS  HEOJHOPOJIHOE SJIEKTDH-
yeckoe MoJjie, B KOTOPOM NPOHMCXOAHUT KOPOTKHH SJIEKTPHYECKHil
paspsia. Ilpu paspsize o6pasyloTcsi NMOJIOXKHTE/NbHbIE HOHBI, KOTOpLIE
nepeMeniaoTcsi K 3aseMyleHHbIM miiactunam 3. Ilpu crosikKHOBEHHH
FIOJIOHTENIbHEIX MOHOB C NBUVIMHKaMH APOHMCXOAHT Hepejaya NbliHH-
KaM TOJIOXHTEJIBHOTO 3apsifia.

TloTok Bo3jyXa mepemMelllaer 3apsi>KeHHBIE YaCTHLL NBIM B OCa-
AHTENIbHYIO 30Hy 5, BBINOJIHEHHY!O B JOpMe NnaKeTa M3 Napaj/ie/bHbIX
aJIIOMMHHEBBIX [JIACTHHOK 6, MEXIy KOTOPHIMH HMEETCsi pacCTOsTHHE
10 mm. Uepes onHy MIACTHHY NOABENEHO MOJOMKHTENIbHOE Hanpsixe-
aue 6500 B, a ocrtapiuHecsi NPOMEXYTOYHBIE MJIaCTHHB HMMeEIOT 33-
semsienne 7. Mexay mnyacTHHamH oGpasyeTcss OfHOPOJAHOE 3JIeKTDH-
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geckoe Tione, Noji BO3JeHCTBHEM KOTOPOrO TOJIOXHTENILHO 3apsiyKeH-
HEIE TBLAEBLIe YaCTHLBL H3 BO3JYILIHOTO TOTOKA NPUTATHBAIOTCA K 3a-
seMJIeHHBIM NJlacTHHaM &,

Tutanye BRIPSMIEHHBIM TOKOM BBICOKOrO Hanpsi:KeHHs (QUIbTPa
@D OCyLIECTBIAETCS] OT CNELHAJbHOrO TOJYIPOBOAHHKOBOIO 3Ji€K-
Tpoarperata 9 tuna B-13/6,5—30, BKNI0OuaeMOro B CeTb NepeMeHHOro
Toka Hanpsikenuem 220 B. Onun assnekTpoarperaT MO)eT 00eCrneuHThb
nHuTaHHe 3JeKTPOQHIbTPa TPONYCKHOH CHNOCOGHOCTBIO TIO BO3AYXY
no 40 Teic. M3/,

Jnsa npefoTBpalieHHs BO3MOXKHBIX CJ1yYaeB YHOCa BO3LyXOM Ha-

KOIHBLIeHCH Ha OCAJHMTEJbHHX TNJIaCTHHAX NBUIH 32 OCAANTENILHOM
80HOH & yCTaHaBJIUBAIOTCA  JIOTIOJIHHUTE/bHEIE TIPOTHBOYHOCHBIE
GHALTPH M3 ynpyroro crekjoposoxkna TtHna PCBY wunm apyroro
‘MOPHCTOrO MarepHalla. YpajeHue oceBllell B 3JeKTPOPUIBLTPE DBUTH
OCYIIECTBASAETCH TepHOAMYeCKOH npOoMEIBKOH mnJjacTuH Bojo#l. Ilpo-
MBIBKa MOJKET NPOHU3BOAHTHCH BPYYHYIO C TIOMOIIBIO IIJIaHIa ¢ HaKo-
HEYHHKOM MJIH OT ChelHaJbHOrO MPOMBIBHOFO YCTpOficTBa, BKJIOYae-
MOTO B KOHCTPYKUHIO (PHABTPA.
. dnerTpHuecKue GubTPE THNa O cobuparorcs H3 yHHPHIHPOBAH-
HBIX fiueexk pasmepamu 758 X 250X 465 u 965X 250 X 465 MM, pacrio-
JlaraeMblX B METaJlJIHYecKOM Koxyxe. KosHyecTBO siueek 3aBHCHT
.OT HeOGXOIMMOH HOMHHAJILHO NPOH3BOAUTEIHOCTH (UIbTPA MO BO3-
AyXy, MakCHMalbHas NPONYCKHas CIOCOOHOCTh OAHON AYEHKH COOT-
BerctBeHHO 1200 u 1700 Mm% 4. Hayanpxoe aspopnnHamuueckoe conpo-
THBJIEHHE 3JIEKTPHUeCKHX GUIbTPOB THIa P2 3aBHCHT OT YIeNbHOH
BO3lyLIHOH Harpy3kH TIO BXOJHOMY CEYeHHIO, a TaKXKe OT HaliM4hs
KOHLIEBOrO NPOTHBOYHOCHOIO (HABTPa. A3ponHHAMHYECKOE CONpo-
THBJIEHHe QuapTpoB O HMmeeT caeiylolliHe SHaYeHHS:

YO, the. m3/mM2ew , . ., . 3 4 5 6 7 8 9 10
AP krev® ..., .... 02 03 04 06 08 10 1,5 1,9
AP ¢ npotnBoyHOCHBIM (EJIB-

TpoM, Krc/m® . . . . . . L0 1,6 20 28 35 45 54 6.2

Hannele 0 a5poAHHAMEYECKOMY CONPOTHBJIEHHIO OTHOCSITCS K Ba-
PHaHTY mpHMeHeHHs1 B KayeCTBe NPOTHBOYHOCHOrO (HIBTPa siueek,
SaNoJIHEHHBIX (QUIBTPYIOUIMM MaTepHajloM H3 yNPYroro CTeKJIOBo-
JIokHa TthHna QCBY. Hcnbltanus noxasalid, 4To NPH HOMHHALHOL
YAeIbHO# Bo3aymHof Harpyske 7200 M3/m? -4 3hhEKTHBHOCTL OUHCTKH

-BO3yXa coctaBasna 92—95%. IleiieeMkocTh (QHIBTPE, OTHECEHHAS

. K 1 v nnomanu dacanHoro ceuenmsi GUALTPa JIA NPOXOAa BO3LYXa,
Pexomennyercs 25600 r/m2, Ilpu AocTHXKEHUH 3TOH TBUIEeMKOCTH a3po-
AMHAMHYECKOe COTIpOTHBJIeHHe (PHIIBTPA YABAHBACTCS.

Bosee noapoGisie cpenenns o QuibTpax M Metofiax OGECHBIIH-
BaHMsl BO3JyXa MOKHO HaiiTH B paborte [34].

§ 4.3. XOJIOAHJIbHBIE MALUMHDI

B xauecTee McrounmMKa Xosofa, HeOGXOZMMOro AJIS MPOLLECCOB
‘OXJIaxJeHHst u ocylueHMsl Bosfyxa B ¥ KB, npHMeHsIOTCS pasiuuHbie
THOB! XONONMMBLHBIX MallkH, MOXKHO BBIAEJNHTDL JBE CXEMbl HCHOJB30-
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BaHMA XOJIOAMJILHBIX MamMH JJsi Hesell KOHAMIMOHHPOBAHHS BO3-
Ayxa:

1) ¢ NpOMeRyTO4HLIM XOJOAOHOCHTEJNEM, B KadecTBe KOTOPOro
Hanbonee pacnpocTpaHeHa OXJiaXKfeHHasi BOJa; BoJa C MOMOLIbIO Ha-
COCOB TOJlaeTcA K anlnaparaM Temio- H MaccooOmexna B ¥ KB u nocsie
BOCTIPHSITHS Telsla OT BO3AyXa BO3BpAIAeTCsi Ha NOBTOPHOE OXJa-
¥KJeHHe B TenioOOMEHHHKAaX XOJOAMJbHBIX MalllH;

2) ¢ HenocpeJACTBEHHBIM HCIIapeHHeM XOJIOAMJILHOFO arexra B To-
BEPXHOCTHBIX TENJIOOOMEHHHKaX, BCTPOEHHBIX B KOHCTPYKLHIO KOH-
JIML HOHEPOB.

INepBas cxema HauGoJiee pacnpocTpaHeHa NMpH CO3AaHHH LEHTPOB
XONOJOCHa0XeHHs,, OT KOTOPHIX OCYHIeCTBJSAETCS OJHOBPEMEeHHOe
CHabXeHHe XOJIOMHOH BONOH HECKONBKHX YCTaHOBOK KOHJHUIIHOHH-
poBanusi. HanpumMep, Ansi CHCTEM € MECTHBIMH HEaBTOHOMHBIMH KOH-
JIMIHOHepaMH YHCJO annapaTtoB, CHa0XKaeMbiX XOJIOAHOK BOjJOM,
MOXKeT NOCTHraTh HEeCKONbKHX THICAY, BHOOP XOMOAMJBHHBX MallHH
JJIsi LEHTPAIMSOBAHHBIX HCTOUHHKOB XOJIONOCHA0KEeHHS onpeesIsercs
TeXHHKO-5KOHOMHUECKHM CPaBHEHHeM HeCKOJIbKMX BapHaHTOB C y4e-
TOM KOHKPETHHIX YCAOBHI NPHMEHEHHs, 4TO HE OKa3blBa€T CylleCTBeH-
HOTO BJMSIHHMS Ha KOHCTpYKuuio annapatoB ¥ KB.

Bropas cxema MenocCpeiCTBEHHO CBsizaHa ¢ KoHcTpykumeir YKB,
H MOSTOMY OCTAHOBHMCSI Ha Heil moapoGHe.

NAPOKOMIIPECCHOHHBIE XOJIOAWJIbHBIE MAMIMHbI

IpusHuMnHadpHas cxema paloTBl 3THX MallMH MOKa3aHa Ha
puc. 86, a. 3aMKHyTasi repMeTHYHasi CHCTEMAa MallHMHB 3aloJiHeHa
XOJIOAMIBHEIM areHTOM, KOTOpDHI! 00JsiafaeT CBOHCTBOM HCNAPATHCS
NPH HU3KHX TEMIepaTypax npH arMocepHOM AapJeHHH. XOJNOAHJIb-
HHI HHKJ OCYLIECTBJISIETCH B caefymwoleii nocnepobatenpHocTH. ‘[lop-
Lens KoMmnpeccopa I cxKHUmaeT rasoo6pasHelil XOJOAMMbLHBEIA areHT
H yepe3 HarHeTaTeJbHBIH KJarnaH 2 ¢ BHICOKHM JiaBJeHHEM H TeMre-
paTypoil nojaerT ero Ho HarHeraTeJdbHOMY TpyGompopoay 3 B KOH-
nencatop 4. Koupmencatop npencTapjsier coGofi  TennO0OMeHHBIH
annapart, 4epes pasfieNsiioliie CTEHKH TPYOOK KOTOPOro OTBOJRHTCS
TEMJIo OT XOJIOAWJILHOFO ar€HTa K oXJiaxaarolleii cpeae (Boaa, BOsAyX).
KonnyectBo oTBoANMOro Temna @, JOMKHO OTBeYaTb YCJIOBHSIM Mpe-
BpallleHHs] XOJNOAUIBHOTO areHTa U3 rasoo0pasHoro B XHIKOe COCTOs-
HEe, -

JKUAKHE XONONMJIbHBIN ar€HT NpH JaBJeHHH KOHAeHcauMu P,
niocrynaer no tpy6onposofly 5 K ApoccesbHOMY YCTpoictey 6 (rep-
MOperyJupYollHi BeHTH/b), FAe NPOMCXOANT yMEHbLICHHE JaBJieHHs
XOJIOAMJIbHOrO areHTa fio AabneHus ucnapenusi Py. C naenenueM P
XOJIOAMNbHEI areHT MOCTYMNaeT B HcmapHTeab 7 (TenyiooGMeHHHK He-
NOCPEACTBEHHOTO HCNApeHHs), Yepes pasfiefisiolline CTeHKH TpyGoK
KOTOPOTrO AOJI2KHO MONBOJAHTBLCS TEINO OT Bo3ayxa Q,, obecrieunsato-
nlee npeBpallleHHe XOJONHJILHOIO areHTa B rasoo6pa3Hoe COCTOsiHHe.
Tasoobpa3Hblil XoNOAMJABLHHIE areHT mo Tpy6omposoly 8 nocrymnaer
K BcachBawouieMy khanany 9 kommnpeccopa, Jlanee uHka nosropsiercs
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#-OCYIUECTBJ/ISIeTCSi HENpPEPBIBHAA LUPKYJSALHS XOJOAMJIBHONO areHTa
B CHCTEME XOJIOJHJIBbHOH MallHHLI,

Ha puc. 86, 6 npencrasiieHo H306paxeHHe IHKJIa NapOKOMIPEC-
CHOHHOH XOJIOAM/IbHOH MamMHel B T — S u [ — Ig P-puarpammax:
yuactok BH — cxkaTHe mnapoB XOJOAMJBHOTO ar€HTa [0 AaBjeHHs
KonpeHcauud P; yuactok HK — oTBoj Tensa meperpepa M KOHJeH-
cauMH XOJIOLHJILHOIO areH- -

Ta MOPH INOCTOSHHOM JaB- Ry
seumn P; yuactok KJ — Ll

eo0paTHMOE JIpocceN HpoBa- a aQ.
% ) a0 2 “— [ TS

HHE XOJIOJJHJIbHOIO areHra ; ’ j

by 2y b
Ll

Jo JaBJieHHs UcrniapeHus P,
yuactok  JIHB — noasoy
qemia K XONOAHIbHOMY H !
aTeHTy JI0 COCTOSIHUA HACH-
MeHHoro napa. I'lepeuncnen- ™~
Hble YYacTKH XOJIOAUNBHOH
MauHHbI TIOKa3aHbl  Ha
puc. 86, a. 7 ' P
W3 npuseneunoro omm-
CaHusl BHJHO, 4YTO paboTa
XONIONU/ILHO# MaIMHE! 06y-
CAOBJHBAeTCH  MPOIECCAMH
'H3MEHEHHs arperatHoro co-
‘CTOSTHHSA XOJIOAHIBHOTO
areHTa, UHPKYJIHPYIOLLEro B
CTHCTeMe MallkHE. B kauect- 4

B€ XOJIOAWJAbHLIX areHtop Puc. 86. Ilpumuunuanbias cxemMa napoKoM-

AN C _  NPECCHOHHOR XOJIOAMJIBLHOM MallKHEi (a) M H30-
i_‘g . :eM HeHOCp%]uI(zréseHHo OpaxkeHue €¢ mnukiaa B 7—S u [—Ig P-nna-
CHapeHHs B HaH- rpamMmax (6)

. Gonpuiee pacnpocTpaHeHMe
noayuunudpeoctsi 12, 22 v 142. XonoaunpHsle areHTh JOJKHE Y I0OBJIET-
BOPATDH C/IEAYIOLLHM TPeGoBaHHsIM: Ge3BPENHOCTD /IS 4eJIOBEYECKOro Op-
TaHH3Ma; HEBOCILJIaMEH1eMOCTb H B3PhIBOGE301aCHOCTD; HHEPTHOCTD B OT-
HOLIEHUH MeTaJlJIOB H CMa30YHBIX MACeJl; yMEPEHHOCTD AaBJICHHIl KOH/IeH-
CauHH B o6n1acT pabouux TeMnepaTyp SKCINyaTalluH KOHIHIIHOHEDOB.
X0n0n0npOH3BOAHTENLHOCT NAPOKOMIIPECCHOHHON XOJOANBHOR
MaLlMHE! onpejeasieTcs 1o (¢opmyJe .

Qx B thVAV KKaJ/y,

TAe V), — wacosoli paGounit o6mem UWIHHAPOB KOMIpeccopa; Gy —

YA€/bHasi 06beMHas XOJIONONPOHSBONHTENLHOCTh XOJNOAHIBHONO Ar€H-

T2, Ay — Kos(uIHeRT nojaud KoMmpeccopa.

* - PaccMotpum cocrapnsomye nansoit dopmynnl. Yacoso#i paGoumit
M JJIf MHOTOIMJIMHJPOBHIX KOMIPECCOPOB MPOCTOrO AeHCTBHS

PBHYHC/SIeTCS [0 BHIpaXKEHHIO

3 S nD?

i
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rae D — fuaMeTp UMJHHAPA KOMIPECCOpa; § — XO MOPLIHS n —
4acToTa BPAUlCHMs KONEHYaToro Baja, 00/MHH; 2 — YMCJIO [{HIHHAPOB
KOMIIpeccopa.

llpy paBnEX V), XONONONPOH3BOAMTENBHOCTL MPONOPLHOHAJBHA
YACNBHOH OGBEMHOH  XOJIONONPOH3BOAHTENBHOCTH  XOJIOAUJILHOTO
areTa qy. [Ipn paBHBLIX TeMnepaTypHHX YCJOBHSIX HAHGOJEe BBICOKHE
NOKasare/li yAeNbHOH XOJOAONPOM3BOAMTENbHOCTH XapaKTepHH AJIs
¢peona 22, a nauGonee uuskue — ans dpeona 142. TosTomy pHMe-
HeHue ¢peona 142 TpeCyeT ypennuenus raGapHTOB M MacChl XOJO-
AUJBHBIX MalllHH H OrPaHHYHBAETCH CMNENHAaNbHBIMH CJydasMH, Tie
HEOOXO[IHMO HCIO/b30BaTh MNOJE3HBIE CBOHCTBA 3TOTO XOJOAHJIBHOTO
areHTa (MaJible JaBJEHHS KOHJIeH-

Aol Cau¥M IPH BBICOKHX TeMIEpaty-
68— i pax). Takue cnenuanbHbie TpPeGO-
07 - BaHHA XapakTepHH JI/I PEXHMOB
’ I~ paGOTEl aBTOHOMHBIX KOHAMIIHO-
g6 ] HepoOB ¢ BO3JYLIHEIM KOHIEHCAaTO-
s Ay poM MpH BHICOKHX TeMIeparypax

% N OKpyalolliero BO3[lyXa (HalpH-
‘ MepP, KPaHOBHIE KOHIHIIHOHEpPEH! B

Ko
-

3 % 5 6 1 8 9P/R ropsuux uexax).
B OCBUHBIX CAy4YasiXx KOHAH-

~Puc, 87. 3nauenun Kospduumenra no-
naust n nuanKatoproro KT ans mamy  LWMOHHPOBaHMS HauboJibLIee pac

(I)peO}{oBL[x KOMIIPECCOPOB NpoCTpaHEHHEe MOJYUYHIH (I)peOHbI
: . 12 u 22. Tlo cpaBHenuo ¢ ¢peo-
HOM 12 npumerente ¢peona 22 ofecneyHBaeT Ny4IlHe TeXHHKO-5KOHO-
MHYecKHe TokasartenH. Tak, iis nosyueHHs] OMHHAKOBOH XOJIOAOMNPO-
H3BOAMTENILHOCTH O6beM LMJIMHAPOB KOMIpeccopa, paboTalouiero Ha
¢peone 22, moxer G6biTh Ha 35—40% MeHblIe o6beMa LHJIHBAPOB NpH
Hcnonb3oBanuM ¢peora 12. Jina ¢peona 22 XapakTepHbl 60Jiee BHICO-
KHe Kosh(QHIHEeHTH TENJOOTAAYM, YTO MO3BOJISIET NMPHMEHATH GoJlee
KOMNaKTHEIE TensiooGMeHnnle anmapartel. IlpH paBHO# Xxononompomus-
BOAHTE/IbHOCTH KOJIMYeCTBO LHPKYJHPYIOIEro B CHCTEME XOJIOAMJL-
HOIl MauiMHB ¢peoHa 22 menbuie, yem ¢peoHa 12, yTo mnosponsier
YMEHBIIHTL AHaMeTpHl TPyOONpOBOLOB.
Koadduuuent nofauk &y yuuteiBaer Bce OGbEMHEIE NOTEPH B KOM-
npeccope H omnpefieNisieTcss BHIpaKeHHeM

by =VafVis

rae V, — nefictBuTeNbHO mNojlaBaeMbiil KOMNPECCOPOM o6beM MapoB
XOJIOAM/IHOIO areHTa, COOTBETCTBYIOUIMH HX COCTOSIHHIO mepes Bca-
ChIBAIOUINM NaTpyOKOM KOMMpeccopa.

BennuHHL Ko3h(QHIHEHTa MoAa4YH ONpENeNsioTCs ONBITHHIM NyTeM
H 3aBHCAT OT THIIA KOMIIpeccopa, CTEMEHH CXKaTHA rasa PPy, pas-
Mepa BPEeJHOro MPOCTpPaHCTBAa UMJAHHAPOB H AP. Ilas npakruyeckoro
MOJNb30BaHMSA Ha ONpeNeNIeHHBIHt THN KowmIipeccopa faercst rpadu-
YyecKasi 3aBHCHMOCTb Ko3¢hgHMIHeHTa NofauyH OT CTeMeHH CXKATHA rasa
(nanpumep, puc. 87). :
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HeoGxonumas 17151 NpUBOAA KOMNPECCOPa MOLHOCTD OIPENE/ISAeTCs
caepyromium obpasoM. IleproHavanbHo H3 TemsoBoii JuarpaMmbl AJis
NPHMEHSIEMOTO XOJIOJMIIBHOTO areHTa HaXOAST COOTBETCTBYIOLIME Be-
JIHYHHB! €r0 3HTAJIbIIMH Ha CTOPOHE HarHeTaHUs [H H Ha CTOpPOHE BCa-
ceiBanus I, (cMm. puc. 86, 6). Jlaslee BEIYHCIISIOT 3aTPAYUBAEMYIO B KOM-
npeccope MOLIHOCTL Ha ajHabaTHyeckoe Crkathe NapoB XOJIONHIBLHOTO
areHTa — TaK Ha3bIBAEMYIO TEOPETHYECKYI0 HHAHKATOPHYIO MOl
HOCTb

.

im =V (Iu — I)/(vs+860) kBr,

rAe Up — YJENbHHI 00beM napoB XOJOAHJIBHOTO areHTa nepen Bca-
CHIBAIOUIHM NaTpyGKOM Kommpeccopa, MY/Kr.

Yuer sHEpreTHYeCKHMX NOTEPh B NPOLECCE CKATHS NapoB XOJo-
AUNBHOFO areHTta npoussosputcs depes unankatopueit KITA komnpec-
copa 1,. Torna peftcrBuTeNbHAs MHIMKATOpHAs MOUIHOCTb OTIPENe-
JINTCSE 110 BRIPAXKEHHIO

N;= Nim/n; KBT.

HMupykaropreit KI1I komnpeccopa 3aBHCHT OT pexuma paboOTeI
XOJIOJMJIbHOM MAIUHHBI H OmpeJiesiieTcss B OCHOBHOM TEMH e (aKTo-
paMH, 4T0 H Ko3(pduuueHT nogayl (puc. 87).

TloTepn MOLBOCTH HA TPEHHE YUMTLIBAIOTCH Yepe3 MeXaHHJecKHil
KIIl komnpeccopa 1, a 3aTpaunBaeMas Ha Bajly KOMIpeccopa
MOIHOCTb ONpee/IsAeTcsl TI0 BbIPAXKEHHIO

N,= Ni/nm xBr.
OHepreTHYeCcKHe KauecTBa KOMIPECCOPOB NPHHATO CpaBHHBATh
N0 MOKa3aTeNio ynenbHOH 3(pHEKTHBHOH XOJONONPOH3BOAHTENLHOCTH
k.= Q,/N, xxan/kBr-u, (4.5)
B Komnencarope xonopunbHON MalMHEI IOMKHO GbiTh OTBENEHO
KaK BOCIPHHSATOE TENJIO B HCHapHTese Q,, Tak W Telso, 3KBHBAJIEHT-

HOE 3aTpayeHHOH MONIHOCTH KOMIPeccOpa Ha aAuabaTHyeckoe CxKa-
THE [apoB XOJOAMJBHOrO areHra,

Qi = Q, -} 860N,,, kkan/u.

Hana OPHEHTHPOBOYHOIO OIpefileSIEHHSI OTHOIIEHHS KOJHYECTB
T€mJ1a MOXKHO BOCHONB30BAaTbhCH JNAHHBIMH TabGha. 13.

Tabauya 13
’Teuneparypa OTHolenHe QK/QX B 3aBHCHMOCTH
HCNapeHns OT TemMlepaTypbl KoHpeHcanmun, °C
. XoaoguasHoro
arenta, °C 25 30 3 40 45 50
«10 1,15 1,18 1,21 1,24 1,28 1,315
-5 1,13 1,15 1,18 1,21 1,24 1,28
.0 1,1 1,125 1,15 1,18 1,21 1,24
+-5 1,08 1,10 1,13 1,15 1,18 1,2
+10 1,06 1,08 1,12 1,14 1,16 1,185 .
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Kak npaBuno, B cxeMBl aPOKOMIPECCHOHHBIX XOJOAHJbHBIX Ma-
IIHH BKJIOYaeTcs TensnooOMeHHUK, ofecneuuBaloliUl nepeoxsiaxje-
HHE XXHJIKOrO ar€HTa nepefi TEPMOPEryJHPYIOILHM BEHTHJEM 3a CYeT
nojiorpesa ra3oo0pasHHiX maposB (ppeoHa mocje ucnapureds. IIpus-
LHENHalbHas CXeMa U IOCTPOEHHEe IMKJa XONOAUNIbHON MalllHHKE C Ten-
noobMeHHUKoM B | — g P-nuarpamme nokasaHel Ha puc, 88,

OcHoBHuEle H(pOBHE H OyKBeHHBIe 0603HaueHHs] Ha 3THX PHCYH-
KaX aHaJoruyHbl OOO3HAaYeHHSIM Ha pHC. 86, a HOBEIMH SABJAIOTCSH
cnenytouine: /10 — pecusep fisi cGopa KUAKOrO XOJNOAHNBHOTO areHTa

24

Oy
Py oea | o me N\ 4
AL -t ~ g

A H (B B,

) 75)

ay
g T hh b

Puc. 88. Ipunnunsaseuan cxema

K XONOJMABHOM MAIUMHBL € TEIJo-
" n W : OOMEHHRKOM AJISt NEPEOXJIAKACH Ul
HHIAKOCTH (@) B u3o6pameHHe ee

6 a) unkaa B I—lg P-guarpamme (6)

nocje KoufeHcatopa; [/l — TEMJOOOGMEHHHMK AJs MePeoXJaXKIeHHs
¥KHAKoro (coctosiHHe K;) XoJOAMALHOrO areHTa M MeperpeBa ero
BCaceiBaeMHIX mapor (coctosiine B;). TennooO6MeHHHK KOHCTPYKTHBHO
BBITIONIHSIETCS M3 ABYX CAMOCTOSITENIbHBIX XOJOB: AJIfl KHAKOTO ar€HTa
H JIJIsS ero BcachiBaemblX mapoB. Yepez pazfiensiioliilecs CTEHKH Ka-
HaJloB XOJOB NPOMCXOAHT Mepefiauya Tela OT XXMAKOCTH BCaChiBae-
MBIM MapaM XOJIOAMJBHOrO areHrta. Djaronaps 3ToMy CHMIKaeTcst Tem-
nepatypa MXHAKOCTH NpPH MNOCTOSTHHOM JapfieHuH (oTpesok K — K,
Ha puc. 88, 6), a ra3oo6pa3sbiii XOJIOJAMJbHEIA areHT NOJAOrpeBaeTCs
(orpezok B — B,). Haanuue TenJOO6OMEHHHKA B CXemaX MapOKOMI-
PECCHOHHEIX XOJIOAHJABLHHIX MAIMIHH YJy4llaeT HX SKCIJYAaTalHOHHEIC
NIoKa3aTe/H (BO3BpaT MacJ/1a B KapTep KOMIPeccopa, CyXoH Xofl RoMnpec-
copa, mepeoxJyiaxienue XHAKOCTH, NOBHIIalolee HaleKHOCTb PaboThl
TEpMOPEryJ/IUpyIOero BeHTHIS).

Ilns cpaBHeHHsi XOJOAMJBHEIX MallHH OPHHATH ONpeaeseHHbe
TeMNepaTypHLHe YCJOBHSl PEXHMOB paCoThi:

CTaAaHAAPTHHEAE pexHM TeMiepaTypa HCnapeHHs i,
= —15° C, TeMnepatypa KoHfieHcauu# £, = 30° C TeMaepatypa nepen
TEPMOpErynupyolliM BeHTHIEeM fp 5 = 25°
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peXHM KOHIHULMHOHHDOBAaHMSA BO3AYXa Tem-
nepaf;roypa ucnapenus f, = -+5° C, TeMmeparypa KOHJEHCallHHM f, =

B xauectBe npuMepa Ha pHuc. 89 mnpeicTaBlieHnB! JJaHHBIE O XOJO-
JONpOU3BOAMTENbHOCTH Q, Komnpeccopa THna @I'-5,6 ua ppeone 12
NpH pas3NHYHBIX TeMIlepaTyPHLIX pexHMax paboTtel. M3 rpaduka
BHAHO, YTO NPH MOCTOSHHOH TeMmepaType KOHIEHCALlHH C yBejHde-
HHMEM TeMnepaTypel HCapeHHs XOJOAMJIBHOIO areHTa XOJIOJONpOou3-
BOJUTENILHOCTbL KOMIpeccopa yBesnnyusaercd. Ilpu mocTosiHHOH TeM-
nepaType MCHapeHHsi ¢ yBeJHueHHeM
TeMnepaTypel KOHJIEHCallMH XOJOAONpO-
H3BOJHTENLHOCTL YMeHbluaetcsi. Clienopa- 1 0"
Te/bHO, BLIOOP PeXXHMOB paboTsl mapokom-  ° )
MpECCHOHHOH MalMHBl HMeeT —BaXHOe (U
3HayeHHe JJisi obecrneueHHsi TpeGyeMofi ‘"’””V%
- XOJIOOIPOM3BOHTEILHOCTH. P)

ToTpebnenue MOLIHOCTH 5J€KTPOIBH- / é&
ratejleM KOMIPECCOpa TaK¥Ke CBA3AHO C 7 // —

. PeXHMOM PaboTHl XOJNOAUNBHON MAIUMHEL é /

B Tta6n. 14 npepcrabnensl JaHHEE O no- J
TpeGNIeHHH MOLIHOCTH 3JIEKTPOJABHIaTeNIeM s
Komnpeccopa O@I-5,6 npu pasnuuebXx 5 w5 0 5 4T
TEMNEPaTyPHLIX peXumaxX paboThl. AHa- Py g9 smenenme xomomo-
JIR3 3THX JaHHBIX IIOKa3blBaeT, 4TO C yBe- NPOH3BONHTENILHOCTH  FepMe-
JAHYEHHEM TemMnepaTyp MCIapeHHs] H KOH- THUHOTO Kommpeccopa &I'-5,6
REHCAUMH pacTeT MOLLHOCTb, notpebise- HA bpeowe 12 npu passmumbix

TEeMIEepPaTYPHBIX peXHMaXx pa-

Masl  3/IEKTPOABUraTeNieM KOMIpeccopa. 6ot

Ecnu Bocnosnib30BaThes JAHHEIMH O XOJO-

HOHRPOH3BOAMTEJNbHOCTH 110 rpaduky Ha pHC. 89 H JaHHBIMH O pacXofie
- MOWHOCTH 110 TabJa. 14, To no ¢opmyJie (4.5) MOKHO BBIYHCJIMTL MO-
Kasaresin yfleibHOM 3(hGdEeKTHBHON XOJOAONPOU3BOAUTENLHOCTH K.
Bbiurcnienns noxaswiBaioT, YTO NMPH NOCTOSHHONK TeMIepaType Hena-
Penug ¢ poctoM TeMnepatrypel KOHAEHCAUUH XOJOJAMJILHOIO areHTa
nokasatenu k, ymenpmaltorcsi. CneoBaTeNibHO, H SHEPreTHYECKHE T10-
KasaTeqH KOMIPEecCopoB B 3HAYMTEJNbHOH CTENeHH 3aBHCAT OT BhHl-
OPaHHEIX PeXHMOB PabOTH XOJIONH/IbHOH MALIMHBL.

)
Gy, msic. K¥EAfy

> —

ANNN

W

Tabauya 14

+ -7... OnuTHLE pauHbe O NOTPEGACHHN MOIMMOCTA SJAEKTPOXBHIATENEM
KOMIipeccopa Te#na @r-5,6

Temnepa- Temneparypa Hcnapewus £y, °C
e | T 5 ] w5 [ o | 35 ] 3w
i °C MouwnocTb, noTpeBJisieMas 3JIeKTPOABMI aTesieM, KBT
60 3,2 3,4 3,8 4,2 4,65 5,2
50 2,8 3,2 3,5 3,8 4,25 4,6
LA 2,6 2,9 3,2 35 |- 38 4,1
780 2,45 2,65 2,85 3,2 3,4 3,6
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Mapka xomnpeccopa @I'-5,6 oGo3nauaer, 4TO (PEOHOBBIA repme-
THYHBIE KOMIIPECCOp Ha CTAHAAPTHOM DeXHMe HMeeT XOJIOJONpOu3-
BOIMTENLHOCTh 5,6 Thic. Kkan/u (cMm. puc. 89).

Jlnst BCTpauBaHMs B aBTOHOMHBIE KOHJHIIHOHEpH HauGoJee Y I100Hb
repMeTHYBHie KOHCTPYKIMH xommpeccopos. Ha puc. 90 nokasana
OpHMHUHOHANbHAS CXeMa FepMeTHYHOro NOPIIHEBOro KOMIIpeccopa THIa
OITI-14 (ppeoHoBHl repMETHYHBIH AJIf MJIOCOBHIX TEMIlEpaTyp HCma-
peHMs), MCONb3YeMOro /Il BCTPAHBAHMs B OTEYECTBEHHBIE aBTOHOM-
Hele KOHIMIIHOHEPH H 06N ajarolie-
ro XOJOA0NPOH3BOAMTENLHOCTHIO
B pexHMe KOHAHIIHOHHPOBaHHSA
Bo3nyxa 14 teic. kKkan/4. Kopnyc
KOMIIpeccopa COCTOMT M3 BepXHei
M HHXKHeNl CTalbHBIX KPHILIEK,
Bnok-kaprep npeacrasser coboit
OTJIMBKY M3 alloMMHHeBO-MarHHe-
BOFO CIlJlaBa, BKJIOYaKOILylO B Ce-
65 IHJMEADPE, BEPXHUH NOAUIMII-
HHK H MOCAJIoYHBIE MecTa MOA
CTaTOp 3JIEKTPOABUraTeNsl B HHXK-
uuil nopwHnHEK. Ha obuinit sKc-

Al

2
o IS == s gy 7z esee AP
NS ;
el g HEHTPUKOBHIH Basl HacaxeH poTop

- SJeKTpoABHraTenss H Kpensarcs
mwaryHsl nopuxei. [0JoBKH nu-

Puc. 90. CxeMa repMeTHYHOro NOpILHE-
Boro kommpeccopa rTuna @ITl-14:

1 — BepXHAA KpblllKa; 2 = BCachIBAIOU{HI
natpy6ok; 8 — marHetatelibHBII nNaTpy6oK;
4 — HUXKHAA KphIIKa; § — RAaNaHHas [0Ce
Ka; 6 — Jlank AJs YCTAHOBKH Ha aMOPTH3a~
TOpax; 7 — rojoBkKa HHJHHApPa; &8 — nop-
WECHD C IaTYHOM; 9 —~ SKCHeHTPHKOBBIX BaJl

JHHJPOB KOMIIPECCOPOB HMEIOT
¢urypHBIE MEPeMBIYKH, OTANsIO-
(i€ BCaCHBAIOLLYI0 MOJNOCTH OT
narueratenpHolt, Knananuas aoc-
Ka HMeeT OTBepC'IPIH C KOJNbLIEBbLI~
MH CceljamMM JIJS BCACHIBaIOLIEro

© 10 =~ 3neKTpojBHraredk, 11 — Gaox-kaptep H HarHeTaTeJbHOro KNallaHoB

naacTHHYATOro THIA.
~ Brnok-kaprep co BceMH coGpaHHBIMM 3JeMEHTaMH KOMIpeccopa
NJIOTHO BCTaBJISIETCS] B BEPXHIOI KPHILIKY KOpmyca, rocsie 3Toro ycra-
HaBJIHBAeTCsl HMXKHAS KPBIIKa M CBapKo#l obecneyupaercs HX rep-
'MeTHYHOe coejiHeHHe. B BepxHell 4YaCTH TrepMETHYHOro Kopmyca
uMeercsl KJeMMHas KopoOka Ansi NPHCOEJHHEHHS 3JeKTPHYECKHX
nposonioB. C momolipio Jall B HUXKHeH YacTH KOpIyca KOMMpeccop
yCTaHaBJMBaeTC Ha aMOPTH3aTOPbl B KOHAHLIHOHEDE.

ABCOPBLMOHHBIE XOJIOAWJ/IbHBIE MALUHHDI

ITH MalllMHB IPHMEHSAIOTCS B TEX C/lyYasiX, KOrja B KayecTse OCHOB-
FiOro HCTOYHMKA SHEpruH JAJisi NOJIyuyeHHsi X0JI0[ia HeJjiecoo6pa3Ho HC-
noJib3oBath Tendo. Oco6eHHO MepCneKTHBHO NPUMEeHeHKe abcop6LHOH-
HBIX XOJNOAMJBHHX MalIHH B CXeMaX IEeHTPaJH30BAHHOrO XOJIOHO-
cHaGXKeHHsl C HCnoJb3oBaHHeM Temsa ot TOL| mnu korenbHuIX, KOTO-
-prie 3UMO#T 06eCeYHBaIOT CHCTEMBI OTOMNJIEHHS 3/jaHKil, a JIETOM MOTYT
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. JIfeTCHd XOJIOAMNIbHBIM areHTOM, a BeuiecT-
 BO,

-TOB HaMOOJbllee pacnpocTpaHeHHe nony-
‘yuNH [ABe OMHapHEIE CMeCH: aMMMaK —

0T/2BaTh TEMJIO Ha NOJYYEHHE XOJONHOMH BOABI. AGCOPOLHOHHLIE XO0JI0-
IMIbHBIE MalUMHBI NPUMEHSIOTCS TaKKe B HEKOTOPHIX THNaX aBTO-
HOMHBEIX KOHJMIIHOHEPOB. :

[Npunuunuanchasi cxema aGCOPOLMOHHON MaLIMHBI NOKa3aHa Ha
puc. 91. B kauecTe paGouero areHTa B MalIHHAaX HCOOJb3yeTCs pac-
TBOP ABYX BelieCTB (OUHapHas CMech), KOTOPbIE JOJMKHLl 3HAYHTENLHO
OTJIMYAThCA TIO TeMIeparype KHIEHHS NpH OJAMHAKOBOM JaBJIEHHH,
& OJIHO H3 BELIECTB JIOMKHO 06J1afiath CioCOGHOCTRIO OCTATOYHO 1OJTHO
NOrJIOLATh H PaCTBOPSTL Naphl BTOPOro BellecTBa. BemecTBo ¢ 6o-
Jiee HH3KOH TeMIepaTypoil KHNEHHS siB-

norJioliamollee  napel,  ABJASETCH
abcopGentoM. B kauectBe paGouMx areH-

BOfla ¥ BOAA — OPOMMCTHIN JIHTHIL.
B aGcopOlLHOHHBIX XONOAUNBHBIX Ma-
IiHHaX ¢ BOJOaMMMAYHBLIM PaCTBOPOM

Xonodnaa

- arenta). [1apsl ammiaka nocTynaor B KOH-

DieHcatop 3, yepes 3MeeBHK KOTOPOrO Npo-

aMMHaK BEHIIOJHAET POJib XOJOAMJBLHOFO boda
arenta, a Bofla — aGcopGeHta. Xonogunp- 6 R
HBIH LHKJl OCYIIeCTBJSETCS B CAefyloliel Preey Mpwrmuansias
NOCEA0BATENbHOCTH © (cM.  puc. 91). K - a6COpOLHORHOE X
3SMECBHKY B reHepaTOpe 1 TNOABOAUTCH JIOUJIbHOM MaIlBHBL
TEMJIO, KOTOpOe obecrneduBaeT Harpes pac- ; _ renepatop; 2 — abeopbep;
TBOPa 0 COCTOSIHUSI HHTEHCHBHOTO Bhl- J - KOBZeHcaTOD; 4 — OCHOB-
HOll  peryJHpyowWHt  BeHTHJL]
AeJieHHusa apoB aMMHaxa (XOJ‘IOILPIJH:HOI‘O § — HcnapuTedb; 6 — uacoc;
7 — BTOpOH pPeryJiupyomn it

BeHTHJb

XOmHT oxJaxpjawouian Bofa. OTBOA Tensa BonoH obecneuupaer nepe-

XOJ NapoB aMMMaka B XKHJKOe COCTOSIHMEe NPH BHICOKOM AABJIEHUH
Konzencauun Py. JKuakuit aMMMak [o TpyGOmpoBofy HocTynaer

K OCHOBHOMY . PEFYJHpYIOIIEMY BEHTHMO 4, TjJle NPOHCXOAMT apocce-

JIHpOBaHNE J0 J@BlieHHs HCIapeHHs P,. C nanenuem P, ammuax

nocrynaer B ucnaputens 5, rae Ha ero HCTiapeHHe IOABOAMTCS TeIJo
OT Ooxnaxaaemolt cpefsl (XOJIOHasi Boja).
Us ucnapurens nape ammuaka nocrynasot B aGcopGep 2, rae ouu

TIOFJIOIAIOTCS BOAOAMMHAYHBIM PacTBOPOM. TIpH MOrMOLeHHHU napoB

'KOMMIp

aMMHaKa BblieNisieTcs Temo, KOTOpO€ OTBOJMTCH M3 abcopbepa ¢ Bo-

BOH, mpoxopsiiell yepe3 3meepHK. Pactpop B aGcop6epe, Gorarsiil

XOJIONUNBHEIM ar€HTOM (KPENKHH PacTBOp), NepeKaunBaeTcsi HacocoM 6

B resepatop /. Tlocrie BrieseRNs: NapOB aMMHaKa PacTsop B reHepa-

TOpe 2 CTaHOBUTCH C/laGhiM M yepe3 BTOPOH peryJHpyIoliHi BEHTUNDb 7
lloctynaer ans oforaiieHus B abcopGep 2. Tlpu pabore xoJoAuILEOMK

. MawHHel B renepatope / u Komzescatope 3 NOAJEPIKHBACTCS OfIUHA-

KOBOe BhicOkoe fapsieHMe, a B abcopbepe 2 u Mcnaputele 5 — ofp-

“HaKOBoOe HH3KOe napJieHue. -

erty

‘CXeMe.. abCOpOLMOHHOH XONOAMABHON MallHHbI OTCYyTCTBYET
€CCOp, . POJIb - KOTOPOFO  BHINOJHSET- 'KOHCTPYKTHBHBIH  y3ej
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reHeparop ~— abcopbep. KonzeHcaTop, HCnapHTeNnnL H-OCHOBHOH pery-
JUPYIOWMH BEHTHJb BHIMOJHAIOT QYHKIHH, aHaJOrMYHBE HX (YHK-
HHAM B MapOKOMIPECCHOHHBIX XOJIOAMNBbHBLIX MallHHaX.

B -paGouem HMKJe aGcOpGUHOHHON XOJONUNBHON MaHIMHBI 3KBH-
BaJICHTHasi MeXaHH4YecKol paGoTe TenJioBas SHEPrusi NPHTEKaeT B re-
HepaTope, MCIapHTeNe M Hacoce, a OTBOJ TElJia OCYLIeCTBASETCH
B KOHJeHcaTope H alcopOepe. YpaBHeHHe TemnIoBOrc GanaHca nast
annaparoB abcopOLHMOHHON XOJIOAWNBHON MalMHH OygmeT

QreH + Qx + Quac = QK -+ Qa6c KKaJs/4,

rae Qp., — MOIBOAHMOE TeIl10o B reHepartope; , — XOJOAONPOH3IBO-
IMTeNIbHOCTD MaumkHe; Q.. — TenJo, 3KBHMBaleHTHOe pafoTe Ha-
cocoB; Q, — OTBOAMMOE TEIJIO B KOHjeHcatope; Q,s. — OTBOLMMOE
TenJio B abcopGepe.

XonopunbHeit KoagdunnenT aGcopOIiHOHHOH MalUMHBl NpPEACTaB-
JsieT co0OH OTHOLIEHHe TnoJyyYaeMoil XOJOXONpPOH3BOAMTENLHOCTH
K 3aTpayHBaeMOMY TeIlsy:

€50 = Qx/ (Qreﬂ + Qnac)'

OCHOBHBIM HEJJOCTATKOM BOJOaMMHAYHHX a6copOLHOHHBIX XoOJo-
AMNBHBIX MAIIHH BJIAETCS TOKCHYHOCTD H B3PLIBOONACHOCTh XOJIOAKIb-
HOTO areHTa — amMMHaka. llostomy B nochiesinee Bpemsi JJst ledief
KOH/IMI[HOHHPOBaHHUSl HaXOAAT NpHMeHeHHe GpOMMCTOJNHTHEBLIE XO-
JIOHNIbHBIE MAIUFHB], [Jle B KayeCTBE XOJIOAMJBbHOIO areHTa HCHOJb-
syercsi Bofla, a abcopbeHTa — OpoMmHcThHIl auTHil, Cxema Ha puc. 91
MOKeT OBITh HCHOJb30BaHa i1 PaCCMOTPEHHS LIHKJAA B OPOMHCTOJIH-
THeBOl abCOPOLHMOHHON XOJOAHILHON MAallUHe.

Tozsopumoe B renepatope I tensio ofecneynHBaer BhleJleHHe M3
pacTeOpa BOASIHBIX MapOB, KOTOpHIE NOCTYNalOT B KoHJeHCaTop 3,
rjie IepexousiT B XKHAKoe COCTOsiHHE. Yepes OCHOBHOH TepMmoOperyJiH-
pymoinuii BeHTHJIb 4, KOTOpHIi OOBIYHO 3aMeHsieTCsl COIJIOM HMJH aMad- -
parMofi, JXHAKOCTb MOKaeTcsl HacocoMm 6 B ucnaputean 5. Jlas nony-
YeHHs! JOCTATOYHO HH3KOH TEMIepaTyphl BOAH €e HCliapeHHe JIOMKHO
OCYLIECTBJISITECH NIPH 3HAUMTE]LHOM BaKyyMe, KOTODHIH NOAAEpHH-
BaeTcs B HcmapuTelie Ha ypoBHe 8412 MM pt. c1. BozsiHble napel H3.
HenapuTens nocrynawot B abcopbep 2 H norJioliaiTes pactBopoM 6po-
MHcTOro JiHTHS. PacTBop ¢ HH3KOH KOHLeHTpauueli GpPOMHCTOro
JUTHS  (BBICOKOH KOHUEHTpAnHH BOJbI) H3 abcopbepa mepemelnaercs
B reseparop 1. Iloc/ie BHENIEHUA BOJIHI PACTROP C BHICOKOT KOHIEHTPA-
DHell GPOMHCTOrO JINTHSE H3 FeHepaTopa uepes BTopoil peryaupyromti
BEHTHJIb 7 mocTynaeT B a6copbep.

B nepacTBOpPEHHOM COCTOSIHUM OGPOMHCTBIE JUTHE INpencTaBiser
co6oii TBepaoe BelecTBo, a npH morJsomenud 30% BOABI CTaHOBHTCS
KHAKUM. [lapel GpoMmHCTOro JHTHS, B OTJHYHE OT BOAOAMMHAYHBIX
pacTBOPOB, COBEPHIEHHO He CMELIHBAIOTCS C MapaMH BOJALI, YTO MO3-
BOJIE€T KOHCTPYKTHBHO BBINOJ/IHATH aGCOPOHHOHHLIE GPOMHCTONIHTHE-
BHE XOJOAHJbHBIE MalIKHB! Mo GoJjiee MPOCTOH cXeme, YyeM STO TOKa-
saHo Ha pHc. 9l.
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Ha puc. 92 npencras/ieHa NpHHUMNHANBHAA CXeMa LeHTpa cHab-
JKEHHS XOJofHOH M ropsveii Bofioi Ha 6a3e ABYX aGCOPGILHOHHHIX
GpOMHCTOJIMTHEBLIX XOJIOAMIbHEIX Mawvn ABXM-2500, coopyxen-
poro B r. TamxexnTe. 31aHHE HEHTPA NPEACTaBisieT co60f 3aMKHYTHIH
obbeM IHUNUHAPHYECKOH (DOPMEl, BLUIOJIHEHHHH H3 MOHOJIHTHOTO
Kese300€TOHa M pasfesicHHBIH Ha pspa spycoB. B muxnem spyce
pacnoJioXeH pesepByap 7 JUisl OXJIaXeHHoH Boabl eMKOCTBIO 1000 M3,
NpeRHaSHAYEHHb JJisi BHIPABHHBAHHS HArpy3KH XOJIOAWJIBHHX Ma-
wuH. Hap pesepsyapoM Bo BTOpOM H TpeTbeM sipycaX pacnosIOoXKeHbl
SJEMEHTHl XOJNOJIMJBHHIX Ma-

pmn. Tenepatop 3 M kompen- v 20L 65% 3

caTop 2 Kaxpao#i MallHHH L 7
oODbeIMHEHEl B OJJHOM KOXKYyXe, 7 2

TaK KaK MX paboTa NpoHCXo- ™ | 45 A
JHT NpPH OIVHAKOBOM jaBJie- ! F i 05

HHUH, a napoBoe NpPOCTPAHCTBO
SaMONHCHO TOJIBKO BOASHBIM
.nmapom (6GpOMHCTHII JUTHI He-
setyy). Ilo ananoruunbiM co-
ofpakeHusiIM OOBEAMHEHE B
Kax ol MamyHe B OfHOM KO-
XKyxe wucnapurenn 4 u abcop-
Gep 5.

Ilogorpenwasica Boga moc- 7 8 g
Jje annaparos ¥ KB no tpy6o-

Lux=8C
npoBoOAYy 10 nocnenoparenbno  Puc. 92. IIprHuunnanbnas cxeMa uedTpa

NPOXOJAHT Yepe3 HcHapHTesH 4 cHaOkeHHsT XOJIOZHOR H ropsuei  BOJOA
XOMOAUABHBIX MalUHH. Oxjam- B2 6ase IBYX GPOMHCTOJMTHEBHX XOJIO-

-2500
nenas BoRa (£, = 8°C) nocse AuabHHIX MamkH  ABXM-250

Henaputenel 4 no TpyGonpopony 6 crekaer B peseppyap 7 H Haco-
coM 8 mo TpyGonpoBomam 9 nopaercsi K annapataM YKB. Ias
OXJIaX/ieHHs1 abCOp6epoB H KOHJIEHCATOPOB HMCHOJIb3YeTCs BOAONpO-
- BOJiHas BOAa, NoOCTynaromiast no TpyGonposopy I1 ¢ TemnepaTypoit
20° C ¥ nopoiuawoias ee po 45° C NpH NOCAE/0BATE/IbHOM Harpepe
B 9THX annaparax. '

Hctounnkom Tensta 1151 aGCOPOIHOHHBIX XONOAWIBHBIX MALIMH
CAYXMT ropsvag Boja (f,, = 120°C), nonabaeMas OT paiioHHOH
KoTelbHOH no Tpy6onposony I k renepatopam 3. [Mocnenoparennho
TPOXORs u€pe3 reHeparTopbl, ropsuas BOAa NOHMIKAET TeMnepartypy
2o 90°C u cmemmBaercsi ¢ NoforpeTol BorONpPOBOAHON BOJOH, Ha«
rueTaemo#t macocom 12 B ofpatHnit TpyGompopox 13. ITonyuenHas
CMeCh ¢ Temnepatypo# 65° C noctynaer no tpy6onposony 13 B cuctemy
Topsavero BojiocHabxennsi pafiona.

- DKOHOMHYECKHE NOKA3aTENH OT npHMeHerHsi a6COPOILHOHHBIX XO-
SIOAH/ILHBIX MAINHH Npexjie BCEro ONpejessAioTcs HCTOMHHKOM TeIa,
HCNONIB3YyeMEIM A1 BHPaGOTKH  XOJIORA. TeXHHKO-5KOHOMHYECKHe
.pacuertsr, BrnosHennnle po BHUU Xomoamame LJisl pasJINYHEIX Ba-
PHAHTOB NEHTPa/M30BAHHEIX HCTOUHHKOB XOJOAOCHAGIKEHHsl, NOKa-
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3aJid, 9T0 NPH CTOMMOCTH napa zio ! p. 3a ToHHY, GPOMHCTOJIHTHEBEIE
MallHHB! YCNEeIHO KOHKYPUPYIOT C 8MMHAYHLIMH H ()pEOHOBHIMH yCTa-
HOBKaMH.

Kowmnsiekcnoe HcnosibsoBanue aGCcOpOHHOHHBIX MallluH AJjs cHab-
JKEHUs XOJIONHOM U ropsiyeil BOAOH, KaK 5TO NOKa3aHO Ha cxeme pHe. 92,
3HAYUTENIBHO YJYYIiaeT TEXHHKO-3KOHOMHYECKOE JIOKA3aTeNH LeHTpa-
JIH30BAHHOTO TEMJO- M XOJOJAOCHAGKEHHS.

3a nocaexnue roubl BEAYTCH NOHCKH IOBLIX PACTBOPOB AJISt NMpPH-
MeHeHHst B aGcOpOIHOHHBIX XOJIOAH/bHLIX MalHHax [551], yto noseo-
JisieT YJAYYIUHTD UX TEXHHYECKHE H 3KOHOMHYECKHE IIOKa3aTeJH.

HCNOJIb3OBAHHE BO3[YXA B KAYECTBE XOJIOAHJILHOTO ATEHTA

B texmnuke KOHJHIHOHHPOBAHHA BO3yXa HCNOJIb3YIOTCA 1Ba KOH-
CTPYKTHBHLIX PEIICHHA HJiA NNOJIY4Y€HHA. BO3lyXa B KayeCcTBe XOJIO-
AUJIBHOTO areHTa: BHUXpeBble TPyOHl H TypOOXeTaHAepHL.
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Puc. 93. [IpunuunBanbhasi cXeMa BHXpeBof TPYyOul

Ha puc. 93 mnpexctapjiieHa npHHOMNKANLHAs CXeMa BHIXPEBOH
Tpy6Ll, B KOTOpOH NPOHCXOAHT BHXPEBOH 3(QdeKT TeMmnepatypHOro
pasgenendsi po3ayxa. CakaTelii BO3AYX € HauaJbHOH TeMnepaTypodH,
KaKk npapujo OJH3KOH K OKpYXaiollell, NOCTynaeT uepes comio 3
H TAHTCHIHaJbHO BXOAHMT B YJuTKy 4. B TpyGe 2 Bo3ayx cosepuaer
CJIOXKHOE BpalllaTe/IbHOE ABHXKEHHE, H Yy CTEHOK TpYGOhl oGpasyercs
30HAa NOBLILEHHOIO AABJICHHS, TJe BO3AYX HMEET TeMNepaTypy BhllE
HauaJ bHOH, a no ocH TpyGH ofpasyercs 30HA NMOHHIKEHHOIO HaBJie-
HHS C BO3JAYXOM, HUMEIOIIHM TeMnepartypy Belie HauanibHo#. Harpe-
THIl BO3AYX BHIXOAHT vepes nepHpepHHHOE OTBEPCTHE, OTKPHITOE
JPOCCENIbHLIM BeHTHJIEM [, a XOJIOAHBIH BO3AYX BEIXOAHT yepes LEHT-
paiibHoe otpepctHe B aHapparme 5. Tlose3no MoXKeT HCNoOJB30BATHCS
KaK Harpertblll, Tak ¥ OXJaXJIECHHHH BO3JyX, NOCTYMAOUiMe nocje
BHXperoil TpyOHL
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- B TypGoneTaniepax HCNOJB30OBAH NPHHIHI PACIIMPEHHST CHATOTO
po3flyXa M CONYTCTBYIOIIEr0 5TOMy mpoueccy oxJaxpenusi. Ha
pHc. 94, a MOXHO BHAETH HCIOJIL30BaHHe TypGoAeTanzepa ms lened
KOHIUIHOHHPOBAHHS B CX€Me BO3AYILUHOH TypOOXoJomHAbHOH  Ma-
IWHHBL, paboTawilefi no pasoMKHyToMy uMkay. Hapy:xueiii sosnyx
WJIH €T0 CMEChb C PellHPKYJIILHOHHLIM BO3LYXOM H3 06CIYyXKHBaeMOro
NOMEILEHHs TNOCTynaer pis CXaTug B TypGokommpeccop I. Harpe-
TEIfi B NPOLIECCE CKATHA BO3AYX JaJjiee OXJaXJaeTcsi B TEMJIOOGMEH-
HYKe 2, B KOTOPOM MO APYrylo CTOPOHY pasjiefIsifollMX CT€HOK KaHa-
JIOB NPOXOAMT oXJlaxparomias cpena 8 (Bopa i Bo3nyx). llocae

7 J 2 7 TT
i/ "
WvA 7;7” L
HiH 2
6 g 4 a) 5) 5

Puc. 94. [Iprunmsnsanbsasi cxeMa BO3AYIIHOH TYPGOXOJOAMABHOA MawmHbl (@)
H H306paKeHne ee pazJiesbHOro LuKAa (6)

- OXJlaXKJeHHsi CXKaTolif BO3AYX NOXBOAMTCH K TypGonetanmepy 4, rae
NPOHCXOAHT pacillipeHHe H NOHHIKCHHe NABJI€HHSI M SHTAJBNHH BO3-
nyxa. Uepes Ban 5 Bpainenue nepejiaercsi Ha paGodyee KoJieco BCHOMO-
raTesibHOro BeHTHJATOpa 6. Ecnm B TtypGoneraniepe NpPOHCXOAMT
pacluMpeHHe BJaXKHOTO BO3AyXa, TO NPH €ro OXJaXAeHHWH ofpa-
8yeTcsi MEJIKOAHCNEepPCHasi BJiara, KOTOpas BBIHOCHTCH MOTOKOM BO3-
AyXa H ynaBjMpaercsi cenapaTtopoM 7. OXJaMJeHHBIR H OCylueHHBIH
BO3JyX MnOC/I€ Cenapatopa no NPHTOYHHIM BO3LYXOBOJAM MNOAAETCH
B o6citykHBaeMoe nomeinende. KomnnexkT o6opyroBanHsi, BKJIOYAO-
muit B ceGsi TypGOKOMDpeccop, TEenJIoOGMEHHHK H TypGonetanzep,
HaskIBaeTCA TypOOXOJOAUNIBbHOM MaIuHHOI.
HMaobpaxenne paspenbHOro mMkia TypGOXONOAMABHON MalIHHLI
B T — S-puarpamme npenctasjieno Ha puc. 94, 6. Touka I na nu-
arpaMmMe COOTBETCTBYeT IapamMerpaM Bo3jyxa nepen TypGokommpece
“copom (P,; T,). B nponecce ckaTHsi naBjienne M TeMmnepaTtypa Bo3-
Ayxa nosuiiaercs 10 Py, u T,  (Touxa 2). Ckatblit ropsiunii Bo3gyx
OXJ1aXnaeTcsl B TEMVIOOOMEHHMKE O AaBjiends Pp, ¥ TemMnepaTypet
Ty (TOuka 3), ¢ KOTOPHIMH NOCTYTAET B typ6onetaunep. Ilpn paciun-
PeHnH Bospyxa B TypGOpeTaHiepe NOHMKAETCs €ro jaBJieHHe JO0
mx 4 Temnepatypa T, (Touka 4); oXJamueHHHI BO3JAYX NojaeTcs
B obcayxuBaemoe nomeuienre. [IpeIBapHTENLHO BO3ZAYX MOIKHO
TiofiorpeBarh, NOAMEILHBAsi HAPYKHBIA HIH PENHPKYJASIHOHHBI BO3-
AYyX. Otpesok 4—5 Ha mMarpamMe COOTBETCTBYET NpOLECCY BOCHpPHs-
© THR M30OLITKOB TeNJa W BJarH NPHTOYHLIM BO3AYXOM B KOHAHIHOHH-
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‘pyemom nomeiennu. M3 puc, 94, 6 BUaHO, YTO LAKJA TYPGOXONONHIE-
HOH MaliHHBl B PEXXHME KOHIUIIHOHHPOBaHHS NOJYyYaercss Pa3OMKHY-
THIM, TaK KaK JJifl CKaTHs B TypOGOKOMIpeccope NOCTynaer BO3AYX
¢ GoJsiee BLICOKOH TemnepaTypoil (Touka ), 9eM 3TO XapakTepHO AN
TEMNePaTyphbl B KOHAHIIHOHHPYEMOM NOMEILEeHHH (TouKa 5).
: Buxpeevie TpyGH H TypOoneTanAepH HalUIH NPHMEHEHHE AJif
oGcayxupantsi HeGosblinx o6bemoB. Tax, Hanpumep, BHHHKonn-
BeHTMaleM paspaGotana CKB ¢ oxsaxaeHHeM CXaToro BO3AYyXa
B BHUXpeBofl TpyOe A5 ofcJyKHUBaHHA KaGuH OypoBBIX CTAHKOB THITA
CBUI. OpHako ni1si BUXPeBHIX TPy6 XapaKTepHbl MOBHILEHHBIE pac-
XOJIbl PHEPrUM, YTO JOJKHO YUHTHIBATHCS MPH BHIOOpE 3TON0 METOAA
OXJIA2KAEHNUS,



.Tnasa V OCHOBbl PACYHETA U NPOEKTHPOBAHMUS
HEHTPAJIbHBIX YKB
HA BA3E CEKUUWU KOHAULWMOHEPOB KT

B nparkTHke KOHCTPYHPOBaHHSH M NPOH3BOACTBA KOHAWIIHOHEPOB
IIHPOKO HCNOJIB3YETCH COBPEMEHHBIH METOA pa3paboTKH yHH(HIH-
POBAHHOTO psifa KOHCTPYKTHBHBIX 5JIeMEHTOB, Ha 06ase KOTOpHIX
MOXKHO CO3AaTb ArPeraThl Hy»KHOH NpOW3BOAMTENLHOCTH.

§ 5.1. CEKIUHH HEHTPAJIbHbIX
FOPH3OHTAJIbHbIX KOHJIHI{HOHEPOB KT

BHHWHKonasenTMan! coBMECTHO € XapbKOBCKHM 8aBojoM «Kon-
JMILHOHep» pa3paGoTaHbl THNOBHE CEKUHWH, Ha Gase KOTOPHIX IO
HYXXHOH TeXHOJOorHueckoil cxeme co6GHpPAlOTCs LEHTPasbHBE TOPH30H-
TanbHble KOHauHOHepsl KT HOMHHaNbHOM NPOH3BOAHTENBHOCTHIO NO
Bo3ayxy ot 30 no 250 teic. M3/4. JInsi BCEX THNOBHIX CeKuuil onpeje-
- IEHHOI1 - HOMHHA/IbHOH NPOH3BOAMTENILHOCTH MO BO3LYXY NPHCOENHHH-
TejibHble pa3Mepbl B NOMEPEYHOM CeYeHHH COXPAHSIIOTCA INOCTOSiH-
HeivH (ITOCT  16552—71). 370 no3BosisieT coGHpaTh CEKUHH B TaKoh
NoCNeI0BaTeNIbHOCTH, KOTOpasi OTBeYaeT KOHKPETHLIM TpeGOBaHMSAM
npoexta no o0pab6oTke Bo3flyXa. THAOBHE CEKUHH B MeTalliHye-
CKOM HCNOJIHEHHH COEAMHSIIOTCS Mexay co6oii ¢ulanmaMH npu no-
MOWM GONITOB, MEXAY (IaHNAaMH NPOCTABJSIOTCH YNJOTHHTENbHEIE
NPOKJAANKH. DNEMEHTH COeMHEHUl BXOAST B KOMIVIEKT NOCTaBKH 3a-
BOJla- H3TOTOBHTEJISI.

B nensix Bolcokofi YHHGHKAUHH KOHCTPYKTHBHBIX 3JIEMEHTOB
cekunit konauunonepoB KT npu HX KOHCTpyKTHBHOII paspaGoTke
B KauecTse 0Ga3s0OBBLIX INpPHHATH CEKUHH THIOBBIX KOHAHIHOHEPOB
KT-30 (sniement I no puc. 95) u KT-40 (saement 2 no puc. 95) HOMH-
HaJAbHOH NPOM3BOAMTENILHOCTBIO NO BO3AYXY COOTBETCTBEHHO 30 H
40 Toie. M%/u. Basoseie cexuun KT-30 1 KT-40 umeror opuHakoBhifi
pasMep no mmpuHe — 165650 MM, a no BeicoTe cooTBercTBeHnHO 2003
# 2503 mm, )

Ha puc. 95 nokasano nocrpoenue pasmepHoro psifa CeKuui no
KHUBOMY ceveHHI0 anisi KonaunHonepoe KT na HOMHHANBHYIO IpOM3-
BonuTenbHOCTE OT 30 o 250 Thic. M3y, M3 pucynKa BHRHEI PHHIIH-
MHaJbHble pelleHHsi CO3JaHHs HYXKHBIX NONEPEYHBIX CeyeHHH H3
6asoBrix cexuwit. Tak, us apyx KT-30 (uBa snementa I) cospaercs

gllmi KT-60, a us nByx KT-40 (ma snementa 2) — omun KT-80,
T. &
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PaccMOTpHM  KOHCTPYKTHBHEIE OCOGEHHOCTH OCHOBHBLIX CEKILHi
KonpunuonepoB KT, BbinyckaeMbIX XapbKOBCKUM — MalliHOCTpPOH-
TEJILHBIM 33BOAOM «KOHIHIHOHEDY.
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"KAMEPBI OPOLIEHH S

OGpaGoTka BO3JyXa NpH HENOCPEACTBEHHOM KOHTaKTe € BOJOM
OCYILECTBJIICTC B ABYXPAJAHBIX KaMepax OpOIUEHHs; CXeMa Takol
KaMmephl NpHBeaeHa Ha pUc. 96, a KORCTPYKTHUBHBIE Xap AKTEPHCTUKH —
B TaGy. 15. Jlasm BceX BO3AYXONpPOH3BOAHTENBLHOCTEH KaMmephl opo-
LeHHs pisa KouauuHoHepoB KT HMEIOT NOCTOSHHYIO AJiHHY 2425 MM
H coGHpAIOTCsi M3 Y3JI0B M jeTasiell 6a30BBIX CEKIMil KOHJHIIHOHEPOB
KT-30 n KT-40.

Kak npapuJsio, 3aBOj-H3TOTOBHTENIb NOCTABJAET KaMEPEl OPOLIEeHHS
B pasoOpantoM BHze. KaMephl coGHparoT Ha MeCTE MOHTaXxa B caeaylo-
meit I10CAEAOBATE/ILHOCTH: MEePBOHAYANIbHO BHICTABASAETCS NOLIOH
H Ha HEM SaKpeNJISIOT CTCHKH; B COOTBETCTBHH CO CXeMOil ABHIKCHHS
BO3/lyXa yCTAHaBJHBAIOT Ha BXOAE BO3JyXa NakeTe BO3JlyXopacrpe-
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JeJIUTENs1, 2 HAa BLIXOJE — MaKeThl KalvleyJIOBUTEJEH; YCTARABJIHBAIOT
TpyGuaThie KOJIJIEKTOPEI, B NaTpyOKaX KOTOPBIX 3aKPEIJIAIOT TpyGuaThe
CTOSIKH € (POPCYHKaMH TakuM 00pasoM, 4ToObl (OPCYHKH B NEpPBHIX -
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Puc. 96. KoHcTpykTHBHasi cXeMa Kame-
I;:I pul opoigenust Koupuuuonepos KT:

1 — naxker Bo3AyXxopacnpejesuTensi; 2 —
NOAROH; 3 — npHCOEAMHMTENbHEI (anen K

2 A Tpy6ONpOROAY - Nepeiupa; 4 — NepeyHBHOE
7/ AN T YCTPOHCTRO; § — MaTpyGOK AJst NPHCOELHHE-
‘ 4 b 9 0 HHR BOAONPOBOJA; 6 — INapOBO# KJanaH KOH-

TPOoJisl IOCTOSIHHONO YPOBHS BOAHL; 7 —IIpHCOE-

ABEHATEJNBHEI MaTpy6oK K TpYGONPOROAY CJAHBA; 8 — IPHCOEAHHHTEbHBI (GAaHEL K BCACHIBAIO-

meMy Tpy6onpoBofy Hacoca; 9 — BOASHOR bnapTp; 10 — naker Kanyeynopurenefi; 11 — rep-

MeTHYHasR JABepKa, [2 — MOABOA IJNEKTPONHTAHHS K FepMeTHYHOMY CBETHILHMKY; I3 — npu-

COCAMHATENbHEIE dITanIBl K NOAaolieMy TpyGONpOBOAY OT Hacoca; 14 — TPy6GyaTHiil KOJJieK-
TOp; 15 — TpyGuarhift c1051K; 16 — opcyskH; I7 ~— noTos0K; 18 — CTEHKH

No XOlly BO3[yXa CTOSIKaX MMEJIH HampapjieHHe BoasiHOro ¢akesa
[0 NOTOKY BO3JlyXa, a BO BTOPOM — INPOTHB NIOTOKA BO3XYXa; 3aKper-

Tapauya 15

KOHCTpyKTUBHBIE X2PaKTEPHCTHKH TUNOBLIX ABYXPSAHLIX Kamep
opowents konpunuovepos KT

a § O6ee yHCAO
E E é . Pasmephl ceqenns O« ng)gpxs;};g'?:o I‘Sgggéi;:ue

Kongm- |Sz®g 5= z ’ I

Sty (SR ommmerm, | G2 emim | Tt | s

Eag.. pHuc. 96), MM g&’g o

ZEER eps e

é 80 E ) 18 24 |Beicoral lllupHHA s
KT-30 30 1655 ¢ 2093 3,341 108 144 | 2645 1739 | 1534
KT-40 40 1655 ¢ 2503 4,17 144 192 | 3145 1739 | 1703
KT-60 60 3405 % 2003 6,81 234 312 | 2645 3489 | 2643
KT-80 80 34052503 8,62 312 416 | 3145 3489 | 3041
l}éT’ 120 120 3405 % 4003 13,65 | 468 624 | 4645 3489 | 4382
K'}: -160 160 3405% 5003 17,06 624 1 832 | 5645 3489 | 5213
; -200 200 51864003 20,8 720 960 | 4645 5239 | 6755
KT-250 250 515556003 . 25,8 | 960 1280 | 5645 5239 | 7626
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nsrot notosiok. I[lpucoenyHenne TpyGonpoBOROB OT BOZONPOBOIA,
KaHaJiN3allkd, NepejMB H 00BA3KA X HAcoCy OCYLIECTBJSIOTCS MO
NPOEKTaM KOHKPETHOTO OGBEKTa.

Metoanl pacueta Kamep opollenHs H3noXeHH B § 2.1.

BO3Y XOHAIPEBATEJIH

Ilns narpeBa BO3JyxXa NpeaHasHayeHbl CEKUHH BO3AYXOHarpesa-
Tesledi, Mo TpyOKaM KOTOPHIX TPOXOAHMT ropsyas HJIM neperpetas
Boza ¢ Temnepatypoit ao 150° C. Tennootnaroias nosepXxHoctb obpa-
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80
- 4
u:' 90
% (=) 5
g 8
o~
D
#
= ;; 7250 N
a} 80
Tilfe i
N
S ]
= 3 sl |-
= = = 8 Sl 1 I 83 1
—3* E '-"
. i!‘l
= - } N N l;
INFR
. 1855 o | 75
: 1703 23 ]
r .6)

Puc. 97. Basoprle noBepxHOCTHBIE TeNJIOOGMEHRHKY AJs ceKunfi KonpuunuoHepos KT

1 — opebpennas Tpy6Ka; 2 — TpyOHas pellieTKa; 3 — neperopofx#, oGRa3yIiHE XOAM IO
. Bope; 4 — dunaHULI ANA NPHCOEAHHEHHS TPYGONnpOBOAGB

syercs H3 CTajibHBIX TPYO CO CnHpaibHO-HABHBHBIM CTAJILHBIM JiEH-
TouHHM opebpenuem. CrajphHble TPYOBl HMEIOT HapYXHHR AHaMeTp
22 MM u BHyTpennu# 18 MM, BrICOTa cTanbHOM JieHTH 10 MM, ToMIHHA
0,4 mm, mar HaBuBKH 4 MM. OpebpeHHas IOBEPXHOCTHL ONHHKOBE
paetcsi. Konuwl TpyGOK BBapeHb! B TPYOHHIE€ pEllieTKH, K KOTOPHIM
NPHBapHBAIOTCA KPHIUKH M MNeperopoikH, obecneyupaoline nocie-
JioBaTesibHoe (MHOTOXOJIOBOE) NPOXOXKACHHe TEIJIOHOCHTEAs: no Tpyo6-
KaM.

B Bo3gyXoHarpemaTesnsix BCEX BO3NYXONPOHM3BOAHTENBLHOCTEH NpH-
MeHsifoTcs 6a30Bbie NOBEPXHOCTHHIE TEMJIOOGMEHHHKH JABYX THIOpas-
MepoB No BHICOTE: OfiHOMeTpoBhble (pHc. 97, @) M mosyTopaMeTPOBLIE
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(puc. 97, 6). Ilnvna opeSpennslx TpyGoK B 06OMX 6a30BHIX TEMNJIOOG-
MEHHHKaX OAMHaKoBa — 1655 MM, B TPYOKH pacnoJioeHH TOpH30iI-
TanbHO. B OZHOMETPOBOM TENJIOOOMEHHHMKE HMEIOTCH 4YeTnipe XOoxa
fo BOJi€, a B NOJIyTOpaMeTPOBOM — IeCTb XopoB. Hapyikuas nosepx-
HOCTb H XKHBOE CeYeHHE JJIf NPOXoxa BOAB! 3aBHCSAT OT YHC]AA PSLOB
no ray6une. Basopbie TenJIOOGMEHHHKH MOryT OBITb IO [JayGHHE
B OJNHH, JBa H TPH psfia. KOHCTPYKTHBHbIE XapPaKTEPHCTHKH GA30BBIX
rensaooOMeHHHKOB Koupunuonepos KT npencraenens B Ta6a. 16.

3x20 250

750
n omé.

576 ,l
i
8555
TP

3657 0

Puc. 98. BosnyxonarpeBaTesn 6e3 GOBOIHOIO Kauaja: .
a = pnn kospsuHonepoB KT-30 u KT-40; 6 ~ pns kospauuumonepor KT-60, KT-80, KT-120
1

Pt
# KT-160; J — 6asoBbill TeNAOOCMEHHHK; 2 — BEeDXHAS CTEHKA) § ~—~ HHIKHAA CTEHKA; 4 e Ne-
peropojka; § =— noAcraska

C ncnonb3oBanHeM 6a3OBHIX TemJIOOOMEHHHKOB coOHpawTcs Mo-
BEPXHOCTHBIC BO3YXOHAIPEBATENIH HYIKHOH NPOM3BOAUTENLHOCTH TO
Bo3ayxy. Ha puc. 98 npeacraBnena KOHCTPYKTHBHAsSI CXeMa BO3LyXO-
Harpepatesieli 6e3 o0BOAHOrO KaHasa 1o BO3JYXY, FAe BCe NonepeyHoe
ceueHHe CEKIUH NepeKphTo opebpeHHbIMH Tpy6Kamu. B stHX Tenno-
Oo0MeHHHKAX aBTOMaTHUYECKOe PETyJIHPOBAaHHE TEMNEpPATypH Harperoro

Tabauya 16

KonctpykTusiibie XapakTepincTuky $a3oBmX 7eni006MeRRNKOB
koHaunuonepos KT

rapaeau g CONpOTHBNIE~
BasoBbifi Yucno :laa;? 3;::-_ Cze‘sl'é:glee :ﬁea( élrcl ic’l;o:pﬂ cemp;é;lﬂ
FENNOOSMEHHAK psgoB  |BepxHoCTh, Ans oAl @, Mfc
M? npoxopa

pegbl, cM2 ] w=0,2 w=Q.7 w=15

1 27,3 15,2 100 900 4 000

« Oanomerposii 2 54,6 30,5 140 1900 9 000
3 81,9 45,7 165 2500 12 000
g 1 41,6 15,2 110 1100 5 000
g DAy Topaverpo- 2 82 | 305 150 2000 | 9600
.. 3 124,4 45,7 170 2600 13 000
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BO3JyXa OCYLIECTBJsETCsi BO3JCHCTBHEM pEryJiHPYIOLIEro oOpraHa
Ha TEMNEpaTypy HJH KOJHYeCTBO ropsiueii BOABL, MNOCTynalled
B TeNJ0OOMeHHHK.

3aBOJ-H3rOTOBHTE/Ib MOCTaBJisieT BO3LYyXOHarpepatesid B pas3ol-
pannoM Buue. COopxa TennooCMEHHHKOB NPOM3BOAHTCH Ha MECTe
MOHTaxa B CJjlenyroilefl Noc/efoBaTEJbLHOCTH: K HHKHeMy 6a3soBoMy

Tabauya 17

KOHCTPYKTHBHBIE XaPaKTEPHCTHKH BO3jyXOHarpesateneit Ges o6BOAHOIO
kanana xoununuouepos KT

Hucno 'é ENE_ @ TaGapuTHEE
Renno0s- g | o8|, pasucpuy | g
MEHHAKOB o E E zle = R EES
KonputHonep - T E( . 5 § 5 g £ gé
5 33 (-3 o ©wx g ; = O =
Blea| o | 2: |88 a5 ¢ 28
¢e 2B | S| 85 |Sx(ges| s | A | M| gk
g2 | £ | = g |XE 28| = > 8
1 54,6 {1,44] 3,4 | 289
KT-30 2 — 2 [109,211,44 5,5 | 443 12051 } 20832003} 60
3 |163,8]1,44| 6,6 | 597
1 | 68,9]1,83| 3,56 358
KT-40 1 1 2 {137,811,83|-57 | 545 |2551|258312503| 68
3 |206,7]|1,83} 6,7 | 738
1 ]109,2{2,88]| 3,4 | 573 .
KT-60 4 - 2 |218,4]2,88} 5,5 | 881-]2051 |2083}|2003] 88
3 327,612,838 6,6 |1189
1 |137,8]3,66} 3,56 | 707
KT-80 2 2 2 }275,613,66}) 5,7 [1087 | 2551 | 25832503 96
3 |413,4|3,66] 6,7 1474 .

TenJIOOOMEHHHKY KpensT chnenHaljbHele (Aavnbl H K HHM DIpHcoend-
- HSIOT HUXKHIOIO CTEHKY; B BeDXHEH YacTH HHXKHero 6asOoBOro TemJio-
OOMEHHHKa YCTaHaBJWBAIOT MEPEropojiky ¢ NPOKJAAKOH H 3akpen-
JISIOT BEPXHHUH 6a30BhIfl TENJIOOOMEHHHK, yepe3 cherHalbHbe (QaaHib]
DNPHKPENJAIOT BEPXHIOI0 CTCHKY.

KoHCTpYKTHBHBIE XapakTepHCTHKH BO3JlyXoHarpesatenedl Ges o6-
BOAHOTO KaHala MnpeactaesieHsl B Tabna. 17.

Ha puc. 99 npexacrapnienHa KOHCTPYKTHBHasi CXeMa BO3JyXOHa-
rpepatesiel ¢ O6GBOAHBIM KaHANOM NO BO3AYXY, TAE€ TONBKO 4acThk
NONEpeYHOro CeYeHHsi CeKILHH MnepekpeiTa ope6peHHbIMH TpyOKamH.
B HMXKHeR 4yaCTH ceKUHH pacnofiararorcs GasoBhle TENI00GMEHHHKH,
a B BEpXHEH 4yacTH — OGBOJHON BO3AYILIHBIH KaHaJ ¢ MHOrOCTBOp4Ya-
ThHIM BO3AYyIUHBIM KJlanaHoM, B 5THX TennooOMEHHHKax aBTOMaTHue-
CKOE peryJiHpoBaHHe TeMnepaTyphl HAarpeToro BO3AYyXa OCYyULEeCTBJIsi-
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eTcsi BO3JEHCTBHEM PEryJIHPYIOLIEro OpraHa Ha MOJIOKEHHE CTBOPOK
KJlariaHa B OOBOJHOM KaHaJie, YTO O0eCleyHBaeT H3MEHEHHE COOTHO-
LIeHUs1 KOJIHYECTB BO3AYyXa, NPOXOASLLHX wYepe3 6a3oBble TEMN05-
MEHHMKH H No 06BOxHOMY KaHaay. Ilpoxoxsmunii no o6popnomy Ka-
HaJly BO31YX He NOABEpraercsi TeNJoBoll o6paloTKe H, CMEIIHBasich
C HarpeTbIM BO3JYXOM, NPOLIEANIHM yepe3 Ga30Bbe TEMNOOGMEHHHKH,
MOHHXKAET TEMIEPATYPy CMECH.

7 3453 7 122
7 m3 250, . =
e \
a1 + r
=R Lo
= ol I
L UL s res
== PRk
3 =l y @ ' 1@
| HES EET
g =) === )
T {‘_;I T 3 3 ?LJ“‘ :"4@
1655 o 3
#2727 |3 8 JI"_O—:E]:":E = [H
a) 3657 o)

Puc. 99. Bospgyxosarpesatesn ¢ OOBOAHBIM KaHaJoM:
a — nnst koupyvuHonepos KT-30 » KT-40; 6 ~ pusi koupuHonepor KT-60, KT-80,

KT-120 u KT-160; 1n03. I—& — cM. pHc. 98; 6 — Kaanan A8 OOGBOOHOIO KawWaJia;
7 — MexaHu3M jAJg NIPHBOjla KJlanaHa

3aBO/-H3rOTOBUTEN MOCTABJSIET BO3NYXOHATpEBAaTEH C OGBOJ-
HBIM K2HAJIOM U KJanaHoM B pa3oGpanHOM Buje. C60pKa TermooG-
MEHHUKOB NpPOH3BOAMTCSI HA MeCTe MOHTa)a B CJeyloue nocseno-
BaTeIbHOCTH: K HHXKHEMY 0a30BOMY TeIrVIOOGMEHHHKY KpelsT Crie-
LHaNbHble (aHIbl, K KOTOPLIM IPHCOEIHHSIIOT HUIKHIOI CTEHKY; B BEpX-
Hefl YaCTH HUXKHEro 6a30BOTO TEMJIOOGMEHHHKA YCTaHABJIHBAIOT nepe-
TOPOIKY C MNpOKJIJAKOH M 3aKpenJsioT BepXHHUil GasoBHil Tenuoo6-
MEHHHMK, Ha KOTOpPGIil 3aTeM KpensiT OGBORHON KaHaJd C KJanaHOM.
MexanuaM 1151 IPHBONA CTBOPOK KJanaHa BBIOHPAETCsl NIPOEKTAHTOM
H MOKET MOCTaBNATbCSI 33aBOJOM-H3rOTOBHTEJEM B OJHOM H3 Tpex
HCMONTHEHUH: PYYHOH, € NHEBMATHYECKHM MCHOJHHUTENIBHBIM MeXa-
HH3MOM, C 3JIeKTPONPHBOJOM.

KoHcTpykTHBHBIE XapaKTepHCTMKM BO3pyXOHarpesateneli ¢ 0-
BOJIHBIM KaHAJIOM NpefCTaBJeHE! B Tab. 18. YKubble ceyenus niis npo-
XONa BO3AYXa M BECOBBIE MMOKAa3aTesH M0 TaGJIMIle OTHOCSITCS TOJIBKO
K TenooOMeHHHKaM M He BKJIOYAIOT 3TH MOKA3aTeNH JJisi OGBOLHOTO
Kanajna u knanana. CyMmapHOe rnonepedHoe ceueHHe Ga3OBBIX TEIJIO-
OCMEHHHKOB M OGBONHOTO KaHAA C KJanaHOM COOTBETCTBYIOT Ce-
HYCHUAM CeKUUH s KaxKAoH HOMUHAJBHOM [IPOU3BOJHTENBHOCTH MO
BOSAyXy koupuuuonepos KT (cm. puc. 95). KoHcTpykTHBHBE Xa-
PaKTepUCTHKH OGBOJHOrO KaHala M KJalaHOB pacCMaTpHBAIOTCH
HHXKe, '
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Tlpy BHIMONHEHMH MOHTaKHEIX paboT No cOOpKe BO3LyXOHarpe-
patesiefl Ga3oBble TelJIOOOMEHHMKH COEIMHSIOT MexAy coGofi TpyGo-
NIPOBOJIaMH B COOTBETCTBHH €O cXeMoi, BHIOPAHHO IIPOEKTaHTOM.
BriGop cxeMmbl OOBfI3KH TpyGONpOBOJOB OMNpefensieT CcyMMapHoe
JKHMBOE€ CEYeHHe JUisi HPOXOAa BOJBL, YTO HEOOXOIMMO COrJacoBHIBATh

Tabauya 18

KOHCTpykTHBHBIE XapaKTepHCTUKW BO3AYXOHarpesartelieii ¢ OOBOAHBIM
KaHanom kougunnonepos KT

‘ueno 3 E;Hz @ a6
gone 5 || e |
MEeHRHKOB o g = ] % (puc. 99) 2

Kospuuu cHep G n% = %, § S & 5 E:

s|a5| & |g=|°5|E2 | ® g3

HE IR LR ok

ca | »al| § aF | ex toas] g A H Ho } 59

BE | g8l = | =8 | S8 |8EEY = =&

g2 | B2 2 e | X |<8<| = 3]
1 41,6 [ 1,09{ 5,7} 211

KT-30 — 1 2 83,211,090} 9,1 323 | 20512083} 1500 38
3 [124,4]11,09] 11,0 441
1 54,6 | 1,44 52| 273

KT-40 2 — 2 1109,2]11,44} 8,31 427 | 2551 {1 258312000 | 46
3 |163,8]|1,44) 10,0} 581
= 1 83,212,181 5,7| 421

KT-60 . — 2 2 1166,4]2,18{ 9,1 | 645 12051 | 20831500} &2
13 }249,6]2,18] 11,0] 881
1 1109,2]12,82] 5,2} 545

KT-80 4 —_ 2 |218,4]2,821 8,3] 853 |2551}268312000| 60
'3 1327,6]2,82] 10,0[1161

C PEKOMEHJALHUSIMH 10 0GeCHeueHHI0 ONTHMAJbHBIX CKOPOCTel BOJBI
B TpyOKax TenJjoo6MEHHHKOB B COOTBETCTBHH C MpUBENEHHLIMH B § 3.1
JaHHBIMH,

Ilo pesysnvratam ucnbitanufi no BHHUHKoumsentmame Gasospix
TENJIOOOOMEHHHMKOB TIOJIyYEHBl CJIEAYIOIHE OMNBITHEIE (GOpMYJBl IJis
BLIUMC/IEHHA Kos(duuueHTa TenvonepeiauH (B Kkaja/m2.u-rpap):

Anis opHopsiHoro k, = 14,5 (V)04 w013, (5.1)
AN IBYXpsiiHOrO k== 13,4 (V)9 w1, (5.2)
I8 TpexpsanHoro k, = 12,8 (vp)®4 w13, (5.3)

OTtH onbITHEE (GOPMYJIEl PEKOMEHAyeTCsl NMPHMEHSATh NpH H3MeHe-
HHH MacCOBOH CKOPQCTH BO3RyXa oT 4 1o.10 kr/m?-c u ckopocTH BobI
B Tpy6kax ot 0,2 po 1,0 m/c.
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-+ MeTojHKa pacyera NOBepXHOCTHBIX TENJOOGMEHHHKOB B PEXHMAX
HarpeBa BOsjyxa H3ajoxena B § 3.1. )

TloBepxHoCTHRIE BO3nyXOHAarpepartesau KoHaHuuonepos KT moryr
IPHMEHSITBCS! JUIsl OCYLIECTBJIEHHS PEXHMOB OXJaXKieHusi Ge3 H3Me-
HEHHUsl BJArocojepraHusi BO3AyXa. B 3THX pacyeTax BO3MOXKHO HC-
10JIb30BATH ONBITHLIE GOpMYJIE (5.1) — (5.3), HO BEHUYHHH CKOpOcTeil
BOJIbl B TPYOKax JIOJIIKHBEI OTBEYATh ONTUMAJIbHLIM NpEfesaM AJsi BO3-
JayxooxJjianutesiedl no pekomeHpanusim B § 3.1. Meronuka pacuera
MOBEPXHOCTHHIX TENJIOOOMEHHHKOB B peXHMax OXxJaaeHus Ge3
KOHJEHCAlMH BJIard U3 BO3JyXa H3JioxKeHa B § 3.1.

BO3]1Y XOOXJIAJJMTEJIH

Jnsi oxsaxKpeHHs BO3AYyXa HCHOJB3YHOTC MOBEPXHOCTHHIE BO3-
nyxooxJanuteny korpuuuoHepos KT, xoroprie cofuparorcss M3 aHa-
JIOTHYHBIX Ga30BBIX TENJIOOOMEHHHKOB € KOHCTPYKTHBHHIMH Xapak-

1739 3489
1703 J45d :
13x125= 1 ! e 27x125=3375 T‘
e ]| A .|
P U N O S i 3 I T T ¥ ¥ T T
=z B ———————— A '—'L 5
E—— || A — -
o [ E —— J405 ]| - —E o
? < B = N —— = — <
R IS I | e— x| g — ] I
£ p =1 ¥ hp— p——— |
T 3 3 e 3 T k3 I I I 1 £ Y &‘Eﬂ
© ©
s : S’I [ (HH]
- 3657

Bo3dyx
————

1048 1300
a) 0)

Puc. 100. ITopepXHOCTHBIE BO3JYXOOXJARHTE/H:
a ~ pns kouguuuonepos KT-30 v KT-40; 6 — pna koupuuuosepos KT-60 u KT-80; I —

GasoBuie TeNnJICOGMEHHHKH; 2 — NaKeThl KanJjeyJioBHTeJlell; 3 — 6ak JJsi BhNajaioiero npH
OCyliKe BO3jJlyXa KOHJEHCaTa; 4 ~— NMOTONOK; & =— OOKOBhie CTCHKH; 6 — ToiCTaBKa

TepucTukam¥ no Taba. 16. Ha puc. 100 npexncrapneHa KOHCTPYKTHE-
Hasi cxeMma BosfyxooxnaauTtens niaa konaunuorepos KT-30 — KT-80.
Hneno 6a30BHIX TemOOGMEHHUKOB 1O IJyGHHE BO3LYXOOXJaJHTels
8aBHCHT OT Tpefyemoi oXJaxkjalolleil IOBEpXHOCTH H OroBapHBAaeTcs
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B Hapsiie-3akase. Bo3MOXKHa nocTaBka BO31yXOoxJajutenelt ¢ yu-
cJOM PAAOB OpeCpeHHLX TPYOOK no raybure ot 4 no 9, yro obecne-
yMBaeT JOCTAaTOYMHO IUMPOKHH AHanas’oH M3MEHeHHs! KOHCTPYKTHBHEIX
XapakTePHCTHK, KaK 370 BHIHO M3 Tab.j. 19. Bce nonepeunoe ceyenue
BO3JIyXO0OXJafuTeNel MNepekpblTo opebpeHHbIMM TpyOkamu. [Ilpen-
MoJIaraeTcsi, YTO ABTOMATHYECKOE peryJHpPOBaHHE BO3JYX0OXJaiH-
Teslell OCYIIECTBJIsieTCsl BO3JE€HCTBHEM peryJHpYIOLero oprana Ha
TeMIEPATypPy WM KOJHYECTBO XOJOAHOH BOAbI, mOCTynamwllell B Te-
nJ10060MEeHHHK.

3aBOA-H3rOTOBHTENE TOCTABJIsET BO3AYXOOXJaAMTeNb B pasob-
pannoM Bune. CGopka U 06BsisKa 6a30BBLIX TENJIOOGMEHHHKOB TPyGo-
NpOBOAAMH OCYILIECTBJISIETCS] HA MeCTe MOHTaXka. JKHBOoe cedeHUe s
NpoOXoJa BOAbI HEOOXOJHMO BLIOHpAaTb B COOTBETCTBHHM C peKOMEHJa-
nusmu no § 3.1,

Ilo pesynbraram ucnwitanuit Bo BHUHMKounsentmaiue 6asoBeix
- TeMVIOOOMEHHHKOB B peXMMaxX OXJaMKAEHHsl BO3AyXa 6e3 KOHIeHCa-
I{HH BJIarH TIOJIYYEHB! CJEAYIOMHE ONbITHBIE 3aBUCHUMOCTH JJI5l EBIUH-
cieuvst Ko3QHIHEHTOB TeNJonepeaayH:

JUIAl BO3AYXOOXJIafHTeNell ¢ yHCIOM psinoB oT 4 o 6

k, = 8 (vp)*-c18 %125 gkan/M2-u-rpag; (5.4)
JJIs BO3AYXO0OXJaauTesell ¢ uHcJIoM psiioB oT 7 io 9
k, = 6,75 (vp)©:968 ™09 kkan/m?-u-rpap. - (6.5)

OTH OnBITHBIE (QOPMYJIEI PEKOMEHIYETCSl UCNO.1b30BaTh B HHTEp-
BaJie H3MEHEHHsI MacCOBOH CKOpOCTH po3iyxa oT 5,5 1o 9 kr/M%.c u
CKOpOCTH BOJBI B TpyOkax ot 0,5 ymo 1,8 m/c.

Metoiuka pacyeToB peXHMOB OXJamJe€HHS IpPH NOCTOSIHHOM
BJIarOCOJIEpKAHHH H DPEKHMOB OXJIAXKAEHHS C ONHOBPEMEHHLIM OCY-
HIEHHEM BO3JlyXa € HCNOJB30BaHHEM ONBITHBIX KO3bdHuMeHTOB K,
H3noxeHa B § 3.1.

BO3XYIIHBIE KJIANAHBI

Jlns peryjaupoBaHusi TeMIepaTtypbl BO3JlyXa IOCJIE BO3LYXOHa-
rpesatesieli ¢ OOBOAHBLIM KaHAJIOM CJIYXKaT BO3JYIHHBIE MHOTOCTBOD-
yatble KJanaHe, KOHCTPYKTHBHasi CXeMa KOTOpBIX MOKasaHa Ha
puc. 101. BosaymHbie kJanaHbl NOCTaBJsIIOTCS 3aBOJOM-H3TOTOBH-
TeJieM B COOpaHHOM BHJIe M MOTYT KOMIUIEKTOBAThCS JIIOOBIM H3 MOKa-
3aHHBIX Ha PHCYHKE IPHBOJIOB.

KOHCTPYKTHBHBIE XapaKTepHCTHKM BOJYUIHBIX KJANAHOB JUIst
OOBOJIHOTO KaHajla NpeAcTaBJieHbl B Taéa. 20

Perynuposounas ¢rnoco6HOCTE OGBOJHOrO BO3AYINHONO KJamaHa
3aBHCHT OT r1yOHHBI Gas0BBIX TENJIOOOMEHHHKOB M CTETieHH OTKDPHITHS
CTBOpOK kJanaHa. Ha puc. 102 npencrapiieHbl perysnHpOBOYHBIE Xa-
PaKTEPUCTHKH MHOTOCTBOPYATOrO BO3JYLIHOI'O KJamaHa B OOBOJHOM
KaHajle y OfiHO-, JIBYX H TpeXpsfjHoro 6asoBbIX TenJOOOMEHHHKOB
koHpuuuoHepa KT. Ha BeptukanbHOil ocH rpadHKoOB OTJIOXKEHH Be-

JHYHHLI OTHOCUTENIBHOTO pacxona Bo3nyxa Ls IponeHTax OT CyM-
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MapHOro (HOMHHAJILHOTO) pacXojia uepes cekuMio KoHpunuorepa KT.
Ha ropH30HTaNBbHOM OCH OTJIOKEHEBI BEJHYHHE! yTIJia | MOBOPOTa CTBO-
pok kjanana ot 0° (MOJHOCTBIO 3aKPHITH CTBOPKM KJanana) mo 90°

Puc. 101. Bospyumnie
KJanaHe JJsi o0BORHO-
ro KamHajaa y BO3AyXo-
HarpeBaTesell  KOHJH-
uuonepoe KT:

1 ~— pyurofi npHBOE; 2 —
nepejiHas CTeHKa; 3 =~ KO-
CHIHKA JJ15t TPAHCNOPTHPOB-
KH; 4 — CTBOpKa; 5 — 60~
KOBasl CTeuKa; 6 — SafiHAs
CTeHKa; 7 =— BCTaBKa IpH
cbopke KOHJMLHOHEPOB
KT-200 u KT-250; & —
nuesMorn pueoy THna MII-20
aas kosauuuoHepos K T-30
H KT-40, Tana MII-25 pna

{

o A

KOHJ{HI{HOHEPOB psipa

KT-60 = KT-250; 9 — 8
9J1eKTPON PUBOJ, THIA
M3O-4/100 pnst  KoHju-
IHOHEPORB psifa E
KT-30 +KT-160 THNa
M30-10/100 pns  KoHju-

nuonepor KT-200u KT-250

(MOJTHOCTBIO OTKPHITEH CTBOPKH K/1anana). Ms rpadukos sujiko, uto npwu
BCEX MOJIOKEHUSIX CTBOPOK KJ/laraHa CyMMapHHIfl pacXos BO3LyXa yepes
cexuuto koHpunuonepa KT coxpaHsiercss npakTuyecKy noCTOSHHEM.

L% SI'% | ) 3
1700 L ——

3 2
80 \‘\ 2 3 o
60 2 ™ I~ Pl
i ' — T
: 1 L1 L 4 N
20 i ) / 7 / 7]

0 20 40 60 80 w0 20 40 60 80y 0 20 40 60 80 y
a) d) 8)
Pac. 102 PerysupoBousbie XapaKTePHCTHKH BOSAYIIHOLO KJalmaa B 0GBOJHOM

Kanasie y 6a30BOro TenJIooOGMEHHHKA ¢ Pas/IHYHHM YHCIIOM PSIOB TPYOOK 0O IyGune;

8 — OAHOPSIAHOro; 6 — JBYXDNLHOIC; 8 — TPeXpsigHoOro; I — pacxoj BOSAYXa wWepes KjaanaH
B OORORHOM Kauaje; 2 e= paCXOf BOSjyXa 4epes TenJOOGMEHHMK; 3 == CyMMapHEHH pacxopg
BO3AyXa

C yeennuenuem uucia psanoB Tpy6oK no rayGuue TemaooGMeHHHKA
YJYuIIAIOTCst peryJ/IHpOBOYHELIE - XapaKTePHCTHKH BO3AYWHHIX KJjana-

HoB, Tak, B opHOpsiiHOM Teno06MeHHNKe NpH NOJHOCTBIO OTKPHITHX
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CTBOPKaX BO3AYL/HOTO KJanama wyepes OUBOAHOH KaWaJl NPOXOAHT
36% obuero pacxona Bosgyxa. B TpexpsinHOM TenJooOMEHHHKE IPH
P = 90° uepe3s o6BoxHOIl KaHan mnpoxosMT 75% obwero pacxona
BO31yXa.

Hcnonwsys rpaduku puc. 102, MOXKHO NPOM3BOAHTL PacCueThi
JIOCTHI'aeMOl CTereHH peryJHpOBaHHsl NapaMeTpoB o0pabaTeiBaEMOro
B TenjooOMeHHHKaX BO3fyxa. B Tex cayuwasX, Korga JoCTHraemasi
CTENeHb pPEryJHPOBAHHS HENOCTaTOYHA, MOXHO IPHUMEHMTH CXeMYy
C HaJlHupeM RONOJHUTEbHBIX BO3JYLIHHX KJAaNaHOB nepef ¢acaiHbiM
ceyeHHeM TemnJOoOGMEHHUKOB, CTBOPKH KOTOPBHIX Bpallalorcst B o0pat-

A A=A

222 LY I
100 \ ’LT
— 4 o 90 .EL
t 1 Lg
— 70 \\
60 N
50
40
J0
20
/] /

32 3 0 10 20 30 Y050 60 70¢,2pad

a) &)

Puc. 103. Cxema () u perysnuposousuie Xapaktepuctuky (6) Gaimna-
CHpOBaHusi Kamep opowenus KoHpuuuonepos KT (och Bpawenns
CTBOPOK Ha cXeMe YCJOBHO moBepHyTa Ha 90°):

1 — BO3AYWHLIT OAHOGNOYHBI KNanaH; 2 — Kamepa OpomweHHs; 3 = BO3-
AywHas KaMepa

'

HOM HanpapBJIEHHUH 110 CPABHEHUIO ¢ HANpaBieHHeM BpalleHHs: CTBOPOK
KJanaHoB B OGBOJHOM KaHaJse. IlpH peryjaHpoBaHHH B3aumoobpart-
HBIMH BO3AYIIHBIMH KJlanaHaMH NpPH HOJHOCTHIO OTKPHITHIX CTBOPKAaXx
KJ1araHOB B OOBOZHOM KaHalle ¥ NOJTHOCTBIO 3aKPHITHIX CTBOPKAX KJia-
naHoB nepep $acajHbIM CeyeHHeM TelJOOOMEHHHKOB 4epes OOBOJHOM
KaHaJ npoxonut ~92% ofiero pacxosna BosfyXa yepes KOHIHIHO-
uep KT.

Jnsi u3MeHeHHs] pacXonOB BO3AyXa uepe3 KOHAMUMOHED H OTAE/b-
HBIE €70 CEKIMHM NPHMEHSIOTCS ORHOOJNOYHBIE BO3MYIUHBIE KJlalaHbl,
KOTOpLIe BeIMycKaloTes ¢ Aausoil jonatok 500 mm (B-500) u 1000 mm
(B-1000). KoHCTpYKTHBHasi CxeMa 3THX KJallaHOB CXOJHA CO CXe-
Mol Ha puc. 101 /s BOSAYIUHLIX KJanaHOB.

Ha puc. 103 npexnctapieHa npUHOHOMAJNBHAS CX€Ma H peryJiu-
POBOYHBIE XapaKTEPUCTHKH MPH HCIOJb30BaHHHM OGJIOYHOTO BO3AYII-
HOT'O KJlanaua jJisi peryJ/HpoBaHusi cTeneHH o6pabOTKH BO3ZyXa B Ka-
Mepe OpOIUeHHs € MNOMOIbIC OGBOJHOTO BO3AYIIHOTO KaHaja (6aii-
naca). M3 rpaduka BHIHO, YTO NpPH HOJHOCTBIO OTKPHITHIX CTBOpKaX
6JI04HOTO KJanaHa uepe3 oOBOAHON KaHan npoxogut 72% (Lg) HOME-
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HaJIbHOI (001el) npOHUSBOAMTENBLHOCTH 110 BO3AYXY Y L KaMepnl opo-
wenud. JIJs noJgyyeHHs TaKuX pPerysiHpPOBOYHBIX XApaKTePHCTHK MO-
TiepeyHOE CEUCHHE O6BO}IHOI‘O KaHaJla JOJI2KHO OTBE€YaTh CACAYIOUIHM
pasMepam: it KOHAHIHOHepoB KT-30 v KT-40 £=1003 1 [ = 1655 Mm;
st KoHgunHOHepoB KT-60 — KT-120 £=1003 u [==3405 mm. BricoTa
pacrioJIOXKeHHsT BepXHeil CTeHKM OOBOJHOTO KaHaja OT INOTOJKa
KaMepH OPOHIEHHS JOJKHA COOTBETCTBOBATH Gs
H=1800 mm.

Ha puc. 104 npexcraBnesa npuHUHIINAIL-
Hafg CXeMa HCHO0JIb30BaHHs1 GIOYHBIX BO3LYIil-
HBIX KJanaHoB B KonauuuoHepax KT pis
PEryJIMPOBAHUSA TOCTYINIEHHS] HAPY>KHOTO
H DPEeUMPKYJAIMOHHOro Bosfyxa. Yepes o1-
KpHITLIA GJouHbifi KanaH B-500 noctynaer
CaHHTapHasi HOPMA HApYXKHOFO BO3AYXa
Gi'". B 3aBHCHMOCTH OT TOJONEHHS CTBO-
pok B GrouHeiX Kjananax B-1000 Ha o6pa-
6OTKY B KOHAMIIHOHED MOXKET NMOCTYNaTh pe-
UHUDPKYJISNHOHHLIA (BHYTpeHHMI) Bosayx G,
H JIONOJHUTENbHBIH HapyxHblfi BO3RyXx G,.

lll\l—’z

T

24 3 6
Ilpu pacueTHEIX JIETHHX H SHUMHHX TeMmmepa-
: g - Puc. 104. Mpumuunuass-
TYPax HapyKHOTO BO3AYXa B LE/IAX SKOHOMMH  pac’ cxema  HCHO/NBb30Ba-
TenJla 1eyiecoobpasHo o0pabaThiBaTh B KOH- Hus  GJOMHBIX  K/IANAHOB

JQMIIHOHEPE TOJBKO CAHUTapHYI0 HOPMY Ha-

pyxHOTo Bosnyxa Gi'". B 5THX pexumax
6nounbiit knanan B-1000 Ha Hapy»XKHOM BO3-
ZyXe 3aKpHT, a 6J0uHKi1 Knanad B-1000 nHa
PELHUDKYJNAILHIOHHOM  BO3JyX€  IOJIHOCTBIO
OTKPHIT. B nepexonusifi mepuosn ropa uesne-
c000pa3sHo 0OpaGaTLiBaTh B KOHAMIIMOHEpPE
YBEAHUEHHBIH pacXof HapyKHOTO BO3NYXa,

JAS  DeryJMpoBaHHsI mo-

CTYIJIEHHSI HAapYXKHOTO H

PENHpKYJSLHOHHOIO  BO-
afyxa:

1 = Gaounwit knanan B-500;
2 = 6nounslit Knanas B-1000;
8 — npMCcoeRUHUTENbY Lt

JHUCT K KJanaHy; 4 — Beras-
Ka; 5 — sarayuika Mexay
KJllanaHaM¥; 6 — BO3AyIIHas
KaMepa; 7 = KOHTPOARaKEL

K Knanawy

4YTO JOCTHUraeTCsi OTKPEITHEM CTBOPOK GJOY-
Horo kJsanaHa B-1000 Ha s3aGope Hapy»XHOro BO3JyXa H HpH-
KDHITHEM CTBOPOK GJIOYHOTO KJlanaHa B TPAKTe PelHPKYJSUHOHHOTO
Bo3ayxa. CMemeHue mOCTYNAIOWEr0 B KOHJULHOHED HapYKHOTO
H DEHUPKYJISIIUOHHOTO BO3JyXa OCYINECTBJISIETCH B BO3AYHIHOH Ka-
Mepe.

Iepememenne posnyxa uepes konpuuuonep KT u Bospyxosoxet
ocymecTisiercss 6yarogaps paboTe BEHTHJSTOPOB, KOHCTPYKUHSA H
MeTO/ibl pacyeta KOTOpHIX u3joxeHbl B § 4.1. Ounctka Bosuyxa ocy-
IeCTBsIETCA € MOMOULbIO (PUIIBTPOB, KOHCTPYKTHBHBIE OCOGEHHOCTH
H pacueT KOTOPHIX pacCMOTpeHE B § 4.2.

Kpome nepeuucrieHHbIX BhIe H3rOTOBJSIOTCS CJEAYIOLIHE BCHO-
MorareJibHble CeKIUH 11 cOOpkH koHaununosepoB KT:

KaMmepsl 00C/lyKHBaHHsl, NPeiHa3HAYEHHbIE JISi COENHHEHHS ABYX
pabouux ceknwuii; clyXkat A8 JocTyna npH SKCnJyaTamHOHHOM 00-
CTy’KUBaHUH paGouMX ceKuUil KOHAMIHOHEpa;
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NPHCOEHHUTENILHLIE CEKUMH K BEHTHJATOPHLIM arperataM, ofe-
CTEYUBAIOLIHE COEAHHEHHE CEeKIHH KOHIMIMOHepa K BCaCHIBAIOILEMY
OTBEPCTHIO BEHTHJISITOPHOIO arperara;

_OTOpH! 2/l yCTAHOBKHM Ha Hee COCHPaeMBIX Mo ropnsoHTaJm CeK-
1Luil KOHJMIIHOHEpa;

NPHCOEIMHHTE/bHBIE JIHCTH K BO3AYUIHHIM KJalaHaM jaJis HX coe-
IHHEHHUS] C KOHJMIHOHEPOM;

3arVIyIIKH MEXKAY ABYMSA KJanaHaMH;

BCTaBKa MEXJY KOHAMIHOHEpPOM H BO3JYIIHBIMH KJanaHaMH;

KOHTPG/IaHUb! VISl NPHCOCANHEHHS CEKLHH K CTPOMTENBHBIM KOH-
CTPYKIUSIM.

§ 5.2. HEHTPAJIbHBIE TOPU30HTAJIbHBIE
KOHAHLIMOHEPHI KT

Ha puc. 105 npencrapjieHa cXeMa [OC/IEJOBATENHHOCTH COOPKH
THIHOBbIX cekuMil koupvuuoHepa KT ¢ kpyrJsiorosoBoit o6pa6otkoii
BO3/lyXa B KaMepe opollieHHSl. B o00Cly»HMBaeMOM MOMEIIEHHU OT-
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Puc. 105. Cxema nocnesoBaresbHOCTH COOPKH THNOBHIX ceKnuil Koupuusonepa KT
C KPYIJIOrofosol o6paboTKoii BO3Ayxa B KaMepe OpOLUeHHs

CYTCTBYIOT 3apaxkarolllie BOSAYX BBIACJIEHHSA, U MOSTOMY JAONYCTHMO
HCHOJIL30BATh DEUMDKYJISALMIO BHYTPEHHero Bo3fyxa. PaccMortpum
HasHayeHHe CEKIMI B NOpSAJAKE HX NOCIEAOBATEIBHOCTH CGOPKH B KOH-
IMIHOHepe. B CTpoMTe/bHBIE KOHCTPYKIUH 3aJl0XKeH KOHTpdJauer 1,
K KOTOpOMY KpENMTCS BCTaBKa 2, OOECNEeuHBAaKllasi KpenJeHHe
6si0uHoro BO3AyIIHOro KjaanaHa 3. IlpH OTKPHITHIX CTBOpKax Gjiou-
HOTO KJanaHa HapyXHBIH BOSJYX NOCTynaeT Ha oOpalOTKy B KOH-
nuuuorep. Kak npaBuiio, 5TH KJanaHel UMEIOT NHEBMATHYECKHE WJIM
SJIEKTPHYECKHE IIPUBOZBL, KOTOPHIE yepe3 CHCTEMY ABTOMaTHYECKOI'O
peryJiipoBaHHsl BKJIOYAIOTCA B CXEMY INyCKaTeNs 5JEKTPOABHraTess
BeHTHIATOpHOrO arperara I8. Ilpu nycke BeHTHIsTOpPa B paboty
npuBox obecneyHBaeT OTKPHITHE CTBOPOK OGJOYHOrO KJanana, a npu
OCTaHOBKE — 3aKpHITHE CTBOPOK.

Uepes npHcoeHHHTENbHEI JHCT 4 GIOUHBIA KianaH 3 COeRHHS-
eTCsi ¢ BOSJyINHOil Kamepod 5, MMelomleii B BepXHefi YacT GNOYHBLHA
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gnanag 6, K ¢uaHnaM KOTOPOro NpHCOENHHEH BO3LyXOBOA 3a6opa
BHYTPEHHETO (PeNHPKYJISALHOHHOTO) BO3AyXa. PenvpKyAslHOHHbIH H
Hapy»KHbIfl BO3KYX MepeMelInBaloTCsl B BO3MYLIHOH Kamepe 5 M cMech
NIPOXOJHT Yepes TenJOOOMEHHHKH 7, BBLIMOJHSIOUIHE POJIb BO3AYXO-
HarpepaTesiell MepBOro ROAOTpeBa. TemOOOMEHHHKH He HMEKT 06-
BOXHOTO KaHaJja MO BO3AYXY, H HarpeB BO3AyXa pPeryJIHpyercs H3-
MEHEHHEM TeMmepaTypbl H pacXofia ropsuefl BOAbl, HOCTynaomefi
B TpyOkH TennooGMeHHHKOB. M3 Bo3aylHON KaMepbl 8 BO3AYX MOMKeT
nocrynarth JIH60 Ha 06paGoTKy B Kamepy opoulenus 10, nu6o npoxo-
JIUT A0 OGBOAHOMY BO3AYIIHOMY KaHajy /I. Ilpu nOJHOCTBIO 3aKpPbI-
TLiX GJIOYHBIX KJjanadax 9 Bech BO3RYX APOXOAHT o6paGoOTKY B Ka-
mepe opowennsi 10. M3 soanymno#i kaMeps: /2 BO3fyX MOCTyNaeT Ha
oynctky B ¢unbrpe I3. Hoctyn ansi peBu3nH ¢GHIAbTPa OCYLLECTBJISA-
eTcsi yepe3 JBEPKH B BO3AYIUHLIX Kamepax 12 m 4.

B cekuun 15 BO3pyxoHarpeBatesiel OCYIIECTBJISIETC Harpes
npHTOuHOTO Bosnyxa G, mepen nopauefl ero B 06C/IyXKHBaeMoe MOMe-
1menHe (BTOpofl MOAOTpeB), a CTeneHb HarpeBa APHTOYHOTO BO3AYXa
PeryaMpyeTcsi NOJOKEHHEM CTBOPOK KJIanaHOB B OOBOAHOM KaHaje
y 0OasoBbix TemnoobMenusikoB cekuun I5. K duannaM pospymnHoit
kKaMepnl /6 mpHcoenvHeHa mnepexopHas cekuus /7, Kotopas obecne-
YHBaeT COEAHHEHHE BO3AYLIHOTO TPaKTa CEKHHH C BCaCBIBAIOIHM OT-
BePCTHEM BEHTHJATOPHOTO arperata /8. Jlns ofecneuenHs ropH3oH-
TaJbHOH COOPKH M YCTAHOBKH CeKIMH C/y»KaT THROBHE onopet 19.
HarneratespHoe OTBepCTHe BEHTHASATOPHOTO arperara COeAMHSETCA
C NPHTOYHBLIM BO3JYyXOBOAOM, MO KOTOPOMY WNOAaeTCSi KOHIHLHOHHPO-
BaHHBIH BO3AYX B OGC/]YKHBAaEMOE NOMELIeHMe.

PaccmoTpenHasi cxeMa LeHTPaNbHOTO KOHAHLMOHEPA C PELHpPKY-
JiALHeR BHYTPEHHETO BO3yXa BeCbMa XapaKTePHA MO BHINOJHSEMBIM
¢byskuHAM B mpoliecce KPYrJorofoBo#t MOATOTOBKH KOHAHLHOHHpYe-
Moro Bosnyxa. IlostoMy ma npuMepe pacueTa 3JIeMEHTOB 3TOTO KOH-
RHLUHOHEPA MOXHO YCTAHOBHTb OCHOBHLIE MeTOAHYECKHe MNpPHEMH
BHI6OpDa THHOBBIX CEKLHM.

- Ilepen npoBenenneM BuiGopa ¥ pacyeta aneMerToB Y KB Heo6xonnmo
BBINOJIHUTH CJIEAYIOLIME pa3fiesibl ApOeKTHOH npopa6otky pias CKB.

1. B cooTBercTBHM ¢ KnuMaTHueCKHM pafionom npumeRennsi ¥ KB
HeoOXOAHWMO BLIOpaTh pacyeTHbIE NapaMeTphl HapYKHOTO BO3AYXa
A4 TEJIOr0O M XOJIOAHOro mnepHonos ropa. Ilo cTpouTenenbiM Hop-
Mam H npasusam (CHull, u. II, rn. 33) ana npoektnposannsi CKB
OGBIYHO HCAOJIb3YIOT PACUETHLIE KJIMMATHYECKHE AaHHBIC JUIs mapa-
MetpoB b, koTopeie AatoTcsi B (jopMe TaOMMUM ANs PA3JIHYHLIX TEO-
rpagyyeckHX pailOHOB CTPaHbL

2. Hcxonst B3 HazHauenusi 06C/yIKHBAEMOTO TIOMEIEHHS H HOPMa-
THBHBIX JIaHHHIX BHIOHPAIOTCS pacyeTHHeé BHYTPEHHHE NapaMeTph
BO3iyxa B o0C/y>KHBaEMOM NOMELILCHHH H YCTaHABJHBAIOTCS BO3MOX-
Hele npejesint MX KojeGaHHil B JIeTHEM M 3HMHEM pEXHMaX paGoTh
KOHAMIHOHepa.,

3. Bruinosnnsiercss pacyeT TENJIOBJaMHOCTHOrO Gananca B 06CJy-
FupaeMoMm nomeulenvn. OTAENLHO NPOBOAMTCA pacyer ANS TEnJoro
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neproia, Koraa npeobsafaioT TENJo- H BJArou30LITKH B NOMELIeHHH,
H U1 XOJIORHOrO NMEPHOAa, KOTAd, KaK OpaBHJO, HMEIOT MECTO npeos-
Jlajialollie TEMJIONOTEPH YEpe3 CTPOHTEJbHBIE KOHCTPYKLHH [IOMelle-
HHSA,

4. Tlo yKkpynHEeHHbIM MOKa3aTeJsiM NEJaeTCsi NPOEKTHas npopa-
60Tka HecKoJbKHX BapHanToB cxeM CKB M no nonydyeHHLIM TEXHHKO-
SKOHOMHYECKHM JaHHBIM BhiOMpaeTcsi HaHboJiee palHOHaJIbHOE pe-
IIeHHe [Jf KOHKPETHOIrO C/ydasi NPUMEHeHHSl. JTOT 5Tal SIBJISETCs
HaHboJiee OTBETCTBEHHBIM, TaK Kak Npefonpese/sieT BLICOP THna o060-
PYAOBaHHS, HCTOUHHKa XOJONOCHAOKEHHSI, METOAB! MONayH MpHTOY-
HOro BO3AlyXa B OGCJYyKHMBAaeMble NOMELIeHHs, T. €. pabouyio (accH-
MHJISILLHOHHYIO) Pa3HOCTb TEMOEPATyp MeXAY BO3AYXOM MOMeleHHs
u nputoka (Af,, = i, — &)

B npHBOAHMOM HMIKE NpHMEpe CUHTAEM, YTO BCE [PENBapHTEJbHLE
STanbl BLIMOJHEHL H M3BECTHBl YKa3aHHbie B NpHMEpe HCXO[HBLIE pac-
YETHBLIE JIaHHBIE.

a. PacueTnble KUMaTHYECKHE YC/JIOBHS B TEIUIBIH NePHOJ 0@ XapaKTepH3YIOTCs
napamerpamu B: #; = 29° C; I;; = 14,9 kkaa/kr. B Temnnii nepuon B o6cayusae-
MOM NOMeINEeHUH TpeGyeTcs NMOoANEPKaHHE BHYTPEHHHX napamerpos:.fp = 23 * 1°;
@p = 55 = 5%; Iy = 11,6 xxan/kr; dy = 10 r/xr. O6inse H3GLITKH TemJia ¥ BJary
B TOMELIEHHH COCTABJRAIOT: 2 Qr s = 96 000 kkan/u, Wysg = 37 kr/u. Onnospe-
MEHHO B nOMeweHHH HaxofuTcsi 200 yejoBex. 3 momelnesBs OCYIMECTBJNETCS Bbi-
TSXKKA OT TEXHOJIOTHUECKOTO 060pyaoBanus B o6beme 12 Toic. M5/4.

6. Pacuersble K/iMMaTHUeCKHE YCJOBHS B XOJORHBIfI MEPHON FORA XapaKTepHzy-
1orcs napamerpam B: 4, g= —18° C; I, s = 4,0 xxas/kr. B xonopsmi nepuox Tpe-
6yeTCﬂ TIOAZlepKaHe BHYTPEHHUX NapamerpoB: fp ¢ = 20 * 1% ¢, o= 45 = 5%,
I, s = 9,0 xkan/kr; dy, 3 = 6,8 r/kr. O6ye TenyonoTepx coctaBasior Q:. nor =
== 160 000 kkan/y, a H3GLITKK BAATK Wisﬁ = |8 kr/u. M3 noMemenus ocyliecTeaseICs

BHITSKKA OT TEXHOJOTHYeCKOro oGOpynoBaHHAl B o6peme 12 Thc. m%/u. Boijenennii
BpeAHLIX Ta30B B MOMELIEHHH HET.

B. [lo peayabTaramMm TeXHHKO-3KOHOMMUECKOTO CPABHEHHSl YCTAHOBJIEHO, YTO
HanOoJsee 1e/ecoo6pazHoil ABJsSeTCA LeHTpanbHas ogHokanaabHaa CKB ¢ peuupxy-
Jauueil. B KayecTBe HCTOUHHKA XOMOLa MCIIONB3YETCH BOAA OT LEHTPaNbHOM CTarLuy
C HayaJpHOW TeMmepaTypoli [y == 7°C.-

Ipnusaran cucrema BO3JyXopacmpeReJieHHst KOMycKaeT paGouyio PasHOCTL TeM-
neparyp Ay = 6-+8° C. Tpebyerca paccyurath uentpasionyio ¥ KB B nopo6pain
obopynoBauue.

Npumep 5.

Pacyer HauWHaeM C TEIIOTO MEepHOJa rofa, Kak HanboJiee OTBETCTBEHHOIU B Onpe-
Jensiouero Bei6op o60pyROBaHHSA.

1. Ha I—d-puarpammy (puc. 106, o) HanocHM 3ajanHble Napamerph! BO3[yXa:
HapyXHoro — touxka H, BHyTpeHHEro — touka B

2. Bruucsisiem BeJIHYHHY YTJIOBOro Kosdduimenra Jiyda nmpouecca B MOMeLIEeHHH

2 Qr. w36 - 96 000 = 2600 xkan/xr,

=T W 37

3. Ha I—d-pgnarpamme uepe3 Touxy B npoBOLHM JiyU MPOLIECCa g O NEpeCeyerus
¢ BeIGpanHofi Temneparypolt NPHTOYHOrO BO3AyXa {;. TlepeonauasibHO IpHHEMaeM pa-
Gounil nepenay Temneparyp 6°, # Torga TeMnepatypa MPUTOKa 6yuer 28— 6= 17°C.

B-MecTe mepeceueHHsa ayua npouecca es == 2600 ¢ msorepmoit fn == 17° C naxonum
In = 9,656 kkan/kr. 5

192



4. OnpenensieM HeOGXORMMOE KOJAYECTBO NPHTOYHOLO BO3AyXa ANA aCCAMUNALMH
MOMHBIX TENJIOU3CBITKOB B IOMelleHHHU:

EQnuss . 96000

=Ty =3 1,6 —9.65 = 49 200 xr/u.

Gn“

Cexuuy UeHTPaNLHBIX KOHAHUHOHepoB THNA KT-40 Moryr pa6orats mpu MakcH-
MaZbHOM KosuyectBe Bosiyxa 48 000 xr/u, uyro mepocratoyno, a KT-60 — npn
72 000 xr/4, yro MHOro. I'lostomy npunuMaeM Gosee HU3KYIO TeMIEparypy MPHTOY-

{

[e=T7C L4 [eg-82°c ¥
=55, 13, =35°C

L Ie=47
2 ,_}-6',83/”.

dp 6,372 /n8

tw'-wac t"_’,—”dp
1 7twa=700 Ing=-*
L > 1
a) C ¢/

Puc. 106. Hoctpoenue Ha J—d-auarpamme pacyeTHEIX PEXMMOB B Temmnifl
(a) u xonoxnwii (6) neproAik rofa npn 06pabGoTKe BO3ZYXa B Kamepe Opolue-
HHS LEHTPSJILHOrO KOHAMIHOHEPaA ¢ PELHPKYAALMen

~ BOro BesAyxa B npeieiax JonyctumoR paboueli pasnoctu temnepatyp 8° C. Torga
NlapaMeTph! NIPUTOYHOrO BO3AyXa GyRyT: Iy = 16°} Iy = 9,35 kkan/kr; dy = 9,1 r/xr.
KoauuectBo mpuTOYHOro BO3AyXa COCTABHT

96 000

= mg— == 42 666 Kr/g,

. Gy
' 1. € C WeKOTOpHIM 3amacom JISl COOPKH UEHTPSJLHOTO KOBAMUHMOHEPA MOTYT GHITh
" HCTIONIB30Banbl THIOBLe cexuuy KT-40,

.~ Hanocum wa I—d-guarpammy TouKy IT — OKOHUATE/bHEE TIAPAMETPHI NPHTOY-

. HOro BO3JyXa.

5. 3a cyeT mepexopa SHEPrHH BO3AYIUHONO NOTOKE B TEIVIO M HEKOTOPHIX TEIJIO-
VIPHTOKOB B BO3JlyXOBOAE M BEHTHJISITOPe NPHTOYHHI BO3XYX HArPeBaerTcs mpH IO-
. CTOAIHMOM BAaroconepxanuu. Onpejle/ieHne BeJJUYHHEI HArpeBa BO3AYXa 3a CYeT mepe-

. XOJia SHEPrHH NOTOKA B TEMJIO MOXHO NPOH3BOAHTL MO QopMyse

. At =0,01AP°C,
e AP — noTepsi MOJHOTO KaBJieHHs BO3LYLIHOTO MOTOKA, KI/M2.

, - - llppanmaem, 4ro B wallem Clyyae B NPHTOYHHLIX BO3LYXOBOAAX MOTEPH HONHOTO
. flasnenns 30 krc/m2?, ¥ HarpeB COCTaBHT

. At=10,01-30=0,3°C.
“’117 O. fi. Kokopus 193




C yueroM JONOARKTENLELIX TPHTOKOB Tensia npuuumaeM Af = 1,0°C, yro namo-
cuM Ba [—d-guarpamme B mosyuaem Touyky I1', KOTOpasi OTBeYaeT MapaMeTpaM BO3-

AyXa nocje Kamephl OpOIUeHus KOHRULKOHEpa: tn=150°C; In= 9,2 Kxan/kr;
7

dn= dg=9,1 r/kr; ¢n= 83%.

6. Harpes peunpkyJ/IsUHOHHOTO BO3AyXa B BOSAyXoBOiax oueHnBaeM B 0,5° C,
4T0 HaHOoCHM Ha /—d-muarpammy ¥ mosyuaem TOUKY B’, Koropasi oTBeuaer mapamer-

p ,
pamM PeLuupKYJASIHOHHOTO BO3AYXa Mepel KOHEWUHOHepom: fs == 23,5°C; Iz =
'

= 11,75 kkaa/kr; ds = ds = 10 r/Kr.

7. To canuTapHbM HOPMaM Ha KAXKAOTO 4YeIOBeKa HeoGXOLMMO OGecneulTh MpH-
TOK HapyKHOTO BO3yXa B KoJHuecTBe OT 20 10 60 M3/4, YTO 3aBHCHT OT Ha3HaueHHs
06CI1yKUBAEMOTO NIOMEIEHHS U MpeNbAB/IfeMbIX TpeCoBaHull K KOM(opTHOCTH mapa-
MeTpoB Boafyxa. Jas naiwero cayuas Tpe6yercs nofabpars Ha OZHOTO YesoBeka 40 M%/u
HapYKHOI'O BO3JlyXa:

GUI" = 40.1,18-200 = 9440 xr/u.

Tlonyuennoe suaueHue G‘J‘"‘ HEOGXOAUMO MPOBEPHTbL HA TPH YCJIOBHS:

1) MuUHUMaNbHOE KO/MBYECTBO HAPYIKHOTO BO3AYXa AO/IKHO GhiTh He menHee 10%
OT OOMEero KOJHYeCcTBa NPUTOYHOIO BO3RYyXa:

GM" = 0,1G,; 9440 > 0,1-42660;

2) xonnyectBO 06pabaThIBaeMOTO B KOHAWLHOHEPe Hapy»KHOTO BO3AyXa ROJ/IKHO
KOMNEHCHPOBATh TEXHOJNOTHYECKYI0 BHITAXKKY Gy;

3) pas obecrieyeHKs MOANMOpPa B OGCAYXKHBAaeMOM NOMEIUEHHH KONHYeCTBO o6pa-
6aTEIBaEMOTO B KOHQUIHOHEPE HAPYIKHOIO BO3LYXa HOAKHO Ha OINHMH O6beM moMerne-
Husl Vg npeBbnuath o6bEM TEXHOJOTHUECKOH BBLITSIKKH:

s = Gy -+ Vapy xr/u.

Jna namero cayuasi mpeoGrajaioumieff fBASETCH TEXHOJOIHUECKasl BHITHKKA
B oGbeme 12 Thic. M%/u, a oGbem OGCHYKHBaeMOro mnomerieHHsi cocrasisier 500 m3,
Torga o6paGaTbiBaeMoe B KOHAHLMOHEPE KOJHYECTBO HAPYKHOTO BO3AYXa COCTABHT
G, = 12000-1,18 -4- 500:1,18 = 14 750 kr/u.
8. HaxonsM KONMueCTBO BHYTPEHHErO (peuypKyJsUHOHHOrO) BO3fyxa, obpaba-
THBaeMoro B YKB:
GB’—_- Gn—GH Kr/4

BAM JJA Halero cjayuas
Gy = 42 660 — 14 750 = 27 910 xr/u.
9. Jlns HaxoxJeHHs NapameTpPoB CMECH DEUHPKYJNANHOHHOTO U HAPYIKHOTO BO3«
JlyXa HCHO/Ib3YyeM YpaBHEHHE TEIAOBOro Gajanca CMecy

G, ly = GI, +G,lI,.
Pemiuy 9TC ypasHeHine OTHOCHTEABHO SHTSJILIHM CMECH BO3AyXxa:
o GB’; + GH IH
1= Gn .
Hns (Haiero NpHmMepa SHTAJLIINA CMECH COCTaBHT
__ 27910-11,75 1 14750-14,9
- 42660

10. Ha /—d-nparpaMme yepes Toukn H u B’ npoBoAum MpAMYIO U Ha nepeceye-
Hun npsvoit ¢ [y == 12,8 KKaN/Kr HaXo4HM OCTaJIbHEIE NapamMeTphl BO3LYXa Nepex Ka-
mepoii opoluennsi (Touka I):

ty = 25,3°C; @y = 52%.

Iy = 12,8 &kkan/xr.
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3 11. B cooTBercTBHY ¢ pacyeToM NO M. B HeOOXORHMO MOCJe KaMEPH OpOIIEHHS
HMeTb MPUTOYHEIH BO3fYX ¢ AapaMeTpamu B Touke [T’ npH OTHOCHTENBLHON BJAXKHOCTH
83%. B coorBercTBuE ¢ pekoMeHjanuamH B § 2.1 u3 rpaduka Ha puc. 21 Buino, uro
B THIIOBON ABYXPAIHOH Kamepe OPOLUSHHS MPU HAYAJDHHON OTHOCHTEJbHON BAAKHOCTH
52% » MUHHMaJbLHOM JapjeHun nepes dopcynkamy 1,0 aTH HOCTHraeTCsi MEHHMAMb-
Hasi KOHeuHas OTHOCHTeJIbHasi BAAXKHOCTH Bo3fyXa 91%. [lonyuenue meoGxomumbix
napameTpoB BO3AyXa B Touke [1’ mocsie ero o6paboTKy X0JORKON BOROY B Kamepe opo-
tieHHSA NPUHUHIHANLHO BO3MONHO TPEMSl METOJaMH.

a. Bce Ko/HuecTBO HPHTOUHOrO BO3JyXa OX/AAmA2€TCAl B OCYlaercs B Kamepe

. ’
~OpolleHHsl JO TpebyeMOro Baarocofiepxkana dn = dy = 8,4 T/Kr, HO JOCTHTaeMas
- KOHEUHasl OTHOCHTENIbHAS BJIAXKHOCTb BO3JYyXa g umeer GoJiee BLICOKOE 3HaYEHHe 110
’ r
CPaBHEHHIO C P COOTBETCTBEHHO KOHeYHasi TeMmeparypa !, menbine Tpe6yeMofi fr.

Tonyuenue TpeGyemoii TeMitepaTypsl MPHTOYHOrO BO3JlyXa JOCTHUraeTCH HCDOJb-

aoBaHHeM BTOPOrO HOAOTPeBa, re BO3AYX IIOC/]E OXJaxKeHHS B Kamepe OPOIneHust No-
’

BOTPEBAETCS OT TEMNEPATYPH! {4 KO fn PH HOCTOSIHHOM BAArocopepxanuu. Takol MeTon

TMPUBOAHT K MOBLIUEHHOMY PaCXORY XOJOAA U HeOGXOAUMOCTH PacXOHOBATb TeIIo

B JeTHEM pexHMe.

JIOCTOUHCTBOM 3TCTO METOKA fIBJNETCH OTHOCHTeAbHAsl MPOCTOTA ABTOMATH3aUMH
APOIECCa MOMEePIKaHAS MOCTONHCTBA KOHEYHOTO BJarocopepxanus d, M TeMnepaTypsl
. r
TIPHTOYHOIO BO3RyXa In.

’

HNonnepaanue mnocrosHEOro Biarocopepxans dy = dn = dnp = const ocy-
LIECTBASETCA ITyTeM KOHTPOJIS [aTYHKOM KOHEUHOfi TeMIepaTypH BO3JLyXa IO MOKPOMY
TepmomeTpy. Jlarunk BO3fefiCTBYeT Ha UCHOJHHTENbHBIR MeXaHH3M, KOTOPLIf peryiu-
PYET HayaJMbHYIO TEMREDATYPY BOLH! IyTEM H3MEHEHH§ COOTHOIUEHHS KOJHYECTB XO-
J0AHOR B o6patHOl BoAbl. TaKymw Cxemy aBTOMaTHUECKOTO PEryJIHPOBaHHS Mapamer-
POB BO3[lyXa Ha BHIXOfle H3 KaMephl OPOLUCHK A YaCTO HA3LIBAIOT METOAOM MOAAEPIKAHRSA
TIOCTOSIHHON TeMIepaTyps! TOYKH pockl. Ilo/yyenue Temneparyps! PUTOYHOTO BO3AYXa

fn ofecreynBaeTCsi ABTOMATHYECKHM peryavpoBaHHeM CTeleHH MOAOrpesa BO3RYXa
B Kajopudepe BTOPOrO MOACTpEBa.
6. B KaMepe OpOIlEHUS OX/IaKAAETCA U OCYWIAETCH TOABKO YACTh OBNEr0 KOM¥-
-HecTBa MPHTOYHOrO BO3AyXa RO NMapamerpoB dy U fy, KOTOPHIE GYAYT HUKE TPeGyeMBIX
- B TouKe [1'. Yacts Bosgyxa ¢ napamerpamy TOUKK | MPOXOLHUT NO OGBORHOMY BO3LYLL-
HOMY xanady. IToayuenue BO3jlyxa C mapamerpamu B Touke [’ jocTHraercs cMmelne-
HHeM Bo3Ayxa nocje 06paGoTKy B KaMepe opolllenysl H Heo6pa6oTaHHOrO BO3RYXa 110~
eae o6BoaHOro Kanana. Takol MeToR o6ecneurBaeT YMeHbIIEHHe PACXOLOB XOJOA2 10
CPaBHEHUIO C NePBEIM METOAOM O0GpaGoTKy # He TpebyeT pacXoia TEeRJa B JIeTHEM pexuMe
Ha Bropofi noporpes. Hexocratkom STOro MeTofa ABIAETCS OTHOCHTENbHAS TPYAHOCTD
aBTOMATH3aLKKE IMPOnecca MOAJEPKAHUS HOCTOAHCTBA MapameTPOB MPHTOYHOTO BO3-
&yxa diy n tn.
2 BosmMoxua clepyiollasi CxeMa aBTOMaTH4eCKOro peryJjnpopanus. B moTtoke
BO3AYXa MOcJe BEHTHJATOPHOTO arperaTa KOHAHIHOHepa YCTaHaBJWB2IOT ABa AAaT-
.apKka. OmMH [aTYUK KOHTPOJIMPYET MOCTOSIHCTBO BJIATOCOREPIKARHA IMPHTOYHOTO
. mosayxa d; = d, yTeM COOTBETCTBYIOINEIO H3MEHEHH§i CTENeHU OXJAXLCHHUS H
QCYlleHHst BO3ZyXa B Kamepe OpouieHMsi {; ¥ dy = var. Takyio CxeMy aBromaTH-
YeCKOFO pPeryJIHpOBaBHA YacTO Ha3biBalOT METOROM IMEpeMEHHON TeMmepaTyphl TOy-
 KH pocH. Bropofi naTuMk KOHTpOJHpYeT IIOJIyYeHHE HYKHOU TeMIlepaTypHl IipH-
. TOYHOro BO3AyXa {; myTeM BO3LEHCTBMA HA UCNOJHHTE/bHbIH MEXaHH3M B OOBOLHOM
. Kanaje KaMepH! OpOIIeHHS.
. B. H3meHenHeM CHCTeMBl BO3RyXOpacnpeJelieHHSI MOXHO AOGHTHCH TAKOTQ yBe-
AHYEHHR paboyeii pasHOCTH Temnepatyp Afuc, PU KOTOPOH TpebyeMbie NapaMeTph! NpH-
TOUHOTO BO3AyXa BO3MOXKHO HEMNOCPEJCTBEHHO MOJYYHTL Ha BRIXOLE U3 KaMepnl Opo-
. WeHusl, T. e. f,= fn = comst, & dy = dn == dy = const. Taxoli Meron nanGonee
"Q?ennmrmenen, TaK KaK IO3BOJISieT YMEHLIUHTL TPeGyeMylo NPOM3BOAHTENLHOCTD
"¥KB 1o Bosayxy. Bo3voxHOCTH IPUMEHERHS STOTO MeTOla Npek/e BCEro 3aBHCAT OT
'HasHavyeHUs MOMEINEHHS H BOSMOMHHIX CXeM BO3LlyXOpachpeie/ieHHsi, MPH KOTOPBIX
- NOHHXeHKe TeMIepaTypbl NPHTOYHOFO BO3AYXa He BhIAWBaAO Gbl JHCKOMGOPTHOrO
CocTosnus Jiofiefi. Kpome sTOro monukeHue MapameTpoB MPHTOUHONO BO3RYXa NMOTpe-
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6yer Gojiee HU3KOI TeMIlepaTypH KCTOYMHHKA XOJOja, 4TO ROJIKHO ObITh OU€HEHO OT-
HOCHTEJIbHO PacroJsiaraeMofl temmneparyprl XOJNOAHOMH BOAB! {yx.

12. Jlis Hawero npuMepa npunsita cxeMa ¥ KB corsaceo puc. 105, rae nmonyye-
HHe MIPHTOYHOTO Bo3lyxa B Touke /1’ JOCTHraeTcs CMelleHHeM BO3LYXa NOCJAE KaMephl
OpOLUEHHS U BO3[yXa U3 OGBOJHOIO KaHaja (MeToR BTOpOH MO OMHCaHHIO B m. 11).
Ha I—d-puarpamme uepes Touku / 8 IT’ npoBozkM NPsIMYIO JIHHHIO O NEPeceyeHHs
¢ kpusolt ¢ = 100% B Touke f, KOTOpan OTBeuaeT YCJOBHON CpefiHefi TeMmepaType BOJb!
no ofpemy kaMmepn opowerus & = 10,8°C.

Jns ocywiecTBAIeHHs! PeXEMA OXJamACHH M OCYIIEHHfi BO3JlyXa Temneparypa
BOZK, moctynaiomell K GopcyHKaMm, JO/KHA GuTh Menblue . CiefiopaTelbHO, HCTOY-
HHK XOJIOKOCHAOKeHHs JOMMEH HMETb Temmnepatypy Ha 3—5° HHxe, ueM #f:

. ff — tyx > 3+5°C.

Jlas namero npumepa &yy = 7,0° C, 7. e. BHINOJNHAETCS JaHHOE YCJIOBHE.

13. Koneunble mapamerpnl Bo3fyxa mocje o6paGotku B Kamepe OpOIUGHHS 10O~
WHB! HAXORHUTHCH Ha mpsimol /—IT'—f (cM. puc. 106, a).IlpHHHEMaeM nepBoHayaibHO
MUHHMaJbHOE HaBjieHHe BORbI mepe] dopcynkamu 1,0 ar.

3ajaemcs npefBAPHTENbHBIM YCJIOBHEM, YTO NPH HCHOJIbL3OBaHHE OGBOJHOTO BO3- -
HAYIIHOrO KaHasa MaccoBasi CKOPOCTh BO3AyXa B IONEpeuyHoM CeyeHBH Kamepe Opolue-
HUs He npesbliuaer 2,6 xr/m2.c. Torga us rpaduka ma puc. 21, 6 Haxoaum, 4TO IpH
¢1= 52% u Py = 1,0 ar KOHeYHan OTHOCHTE/JbHAs BJIAXXHOCTL BO3lyXa COCTABMT
91%. Ha I—d-puarpamme B mecte mepeceyenus mnpamoii /—IT'—f ¢ xpusoit ¢y =
= 91% HaxogHM OCTaNbHLE KOHEUHBIE MapaMeTphl BO3AyXa:

t, = 12,8°C; I = 8,3 xkan/kr.

14. KomuuecTBO BO3RyXa, MPOXOASMIETO Uepe3 KamMepy OPOIUEHHS H 1O OGBOLHOMY
KaHaly, OIpejie/IuM, HCrOJb3ysl ypaBHEHHe TeIVIOBOro 6asnanca CMeCH

G I, = Gyl 4Gyl
Ko/uuecTBo 06paGaThiBaeMOro B KaMepe OpOIUEHHSi BO3LyXa BHIDA3HM Yepe3
PASHOCTD
G, = Gn — G,.
HORCTaBHM 8TO Bblpa)KeHPIe B ypaBHeHHe TemnyioBoro Gananca o NOJY4HM
Gyl =Gy Iy + Gyly — Gyl

Peumym sto YPaBHeHHE OTHOCHTeJibHO KOJHYE€CTBA BOSAYXa OOBORHOIO KaHajal

wan ISl ‘Hamero npumepa
G. — 42 660 (9,2 — 8,3)
177 12,8—83

== 8532 kr/u.

Torga KOMMUECTBO BO3LyXa, MPOXOASLIETO Hepes KaMmepy OPOMICHHS, COCTABHT
G, = 42 660 — 8532 = 34 128 xr/u.

15. [ins oxiaxJeHus # OCYLIEHHS BO3JyXa HCIO/JL3YeTcsi Kamepa OpOLlEHUS
KT-40 ¢ nonepeuntim ceyeruem 4,17 m? (cm. taba. 15). Toraa maccoBan CkopocTb BO3-

fiyxXa B IOINEPEYHOM CeUYEHHH Kamephbl OpOLUeHHS COCTaBHT
' 3418 .
(Up) = m = 2,27 kr/mi.c.

INonyuenxoe 3HaueHHe MacCcOBOM CKOpPOCTH BO3AYXa COOTBETCTBYET INpexBapH-
TEJILHO TIPHHATOMY YCJIOBHIO B 1. 13 O cnpaBef/IHBOCTA HCMO/B3OBAHHS OIBITHLIX
JaHHbIX 70 Tpaduky Ha puc, 21, 6, # yrounenut KOHEYHBX napamMeTpoOB BO3JlyXa Ipo-
H3BOLUTb He Tpebyercs, 3
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B Tlo dopmyne (2.12) phiyncineM aspOJHHAMHYECKOE CONPOTHBJIEHHE KaMEpPE OpO-
feRHst

1,92
2-9,81

16. YunThIBas Masoe AaBJieHHe BOAH U HeOOXOAHMOCTH IOJYYeHHsl JAOCTaTOYHO
BBICOKOTO K03(h(dHUHEHTa OpOIleHHs, K YCTAHOBKe B KaMepe OpOIIEHHSI NPHHHMaeM
$OpCYHKH € MAKCHMATBHEIM IHaMETPOM BHIXOJHOTO OTBEpCTHS 5,5 MM B mioTHOCTH
ycranoBrH 24 wr/m? -pap. o rpadguky na puc. 17 Haxofium, YTO OPH JABJIEHHE BOJB
1,0 ati npOM3BOABTENHROCTL (GOPCYHKE C dg = 5,5 MM cocraBut 365 Kr/y.

Ilo Ta6a. 15 HAXOIKM, UTO NPH MIOTHOCTH GOpCYHOK 24 wr./M2 - pap obuiee yKea0 Gop-
cyHOX B Kamepe opowenusi KT-40 cocraputr 192. Torza obumuit pacxon opomasiei
BOJIb!

APg = 231,18 = 5,1 kre/m2.

Gy = 365-192 = 70 080 kr/y,

a k03 dHIKeHT OpOILeHHS
B = 70 080/34 128 = 2,05 xr/kr.

Mo ta6a. 2 waxogum, uro npu B = 2,05 poctHraercss xosdduiyent spdeKkTHB«
moctH E; = 0,698.

INpeo6pazyem Bhipakerue (1.67) OTHOCHTENIBHO HaXOmueHHS TPeGyeMolt 9HTa/be
MUY HaCHIEHHOIO BO3NyXa le MPH HayaJbHOH TeMIlepatype BOJbI twl: :

_ L—L(—E;) _ 83—12,5(1—0,698)
w = E; . 0,698

TNo [—d-nuarpamme naxonuM npu Iy, = 6,35 Kkan/kr sHauenue &,, = 8,5° C.
PacnonaraemMas TemMmepaTypa OXJaKIEHHOH BOAbI OT XOJOIMJILHOH CTAHUMH fy ==
= 7° C, ¥ no3TOMYy BIIOJIHE BO3MOXKHO OCYIIECTBHTH BLHIGDAHHBIH PEIKHM OXJaMKACHHS
M OCYLIEHHs BO3[lyXa B Kamepe OpOLUCHHSI.

M3 npeo6pasoBaHHOTO ypaBHEHHS TeIOBOTO Gananca (2.6) HAXONBM KOHEYHYIO
TeMnepaTypy BOAb! : .

1 = 6,35 kkaa/Kr.

12,8—8,3 .
tw’ = 8,5 +—2’T = 10,7 C.

Havanenas Temneparypa fy, = 8,5° C xoJonmyoii BBOAM, nojaBaeMoii K (opcyH-
KaM, 0GeCleyHBaeTCsl aBTOMATHYECKHM CMEIeHHEM OXJIAXKIEHHOH BORB! OT XOJIORHJIb-
HOH CTaHUHMH lpx W PEUMPKYJIALHOHHON BOLH ly,. Flpu stoM pacxon oxaamaennoft

BOJILI O'i‘ xO.'IOJ.lH.’IbHOﬁ CTaHUHKE COCTaBHT
o Go(Iy—1;) _ 34128(12,8—8.3)
wx f 10,7 —7

w, th

= 41500 xr/y,

B nesinx BhISIBJICHHS HaHGosee ONTHMANILHOTO pexKMa paboThl KaMeph! OpOLUEHH A

M pacxona MOIHOCTH HAa TPaHCIOPTHPOBaHHE OXJAXIEHHOH BOABI OT XOJIOAHJILHOR

-CTAHLYY LeJ1eco0GPA3HO BEIMOIHHTL PACUETH! VIS Pa3/IHYHBIX JIaBjieHHH BORBL Nepej

dopcyukamu # o6enx mMOTHOCTEH YCTaHOBKH (QOPCYHOK B Kamepax opouenus. [lpu

"BTOM HOJIKHB YUUTHIBATHCA KOHKPETHbe JaHHble O NPOTSIKEHHOCTH H HAMETPaX Tpy=

- -GOMpPOBOIOB OT XOJONAMJIBLHOTO neHTpa. Ha OCHOBe CpaBHEHHS KaNHTAJLHBLIX PacXxos

' - IOB U SKCIJIYaTaIlHOHHBIX 3aTPaT MOIIHOCTH Ha IOayy BOZM B Kamepy OpPOIUEHHS, HA

-IPaHCTIOPTUPOBAHHE OXJIAXKJEHHOH BOIB OT XOJIOAMJBLHOH CTaHUKH TPOH3BOAUTCS

- BHIGOpP ONTHMA/NBHOTO KOHCTPYKTHBHOTO BapHaHTa Kamephl OPOILEHHS H PexHMa ee
paGothi.

. Jns naisero npHMepa cuHTaeM, YTO pacuerh mo m. 16 oTBeYalOT ONMTHMAaNIBLHOMY

BAPHAHTY KOHCTPYKLHH H peuMy pabOThi Kameph! OPOLIEHHS B JIETHEM PacuerHOM
pexnme.

17. Hanee mpoBoauM pacueT A/I1S XONOLHOIO MepHOAA rofia. B neasx ynpouesus

CHCTEMB! aBTOMATHIECKOTO PEryJHPOBaHK S, a TAKXKe BO3IMOXKHOCTH HCIIOJIL3OBABU S OfH~
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HaKOoBOR CHCTEMHE! BOSAYXOPacnpelesieRUfl B-3RMHEM PeKHAMe COXPAHAEM KOJHYECTBO
TIPHTOUHOrO BO3LY X2, PaBHOE €ro KOJIMUECTBY B JIETHEM PEXKHME, T. €. G = 42 660 Kr/u.
Torna ans BOCNOJIHEHHS TEMJIONOTEPH MOMEIMEHHS B XOJOAHBLIA pAaCYeTHH MEPHOJ,
TeMnepatrypa NMPATOYHOTO BO3AYXa JOKHA GHTH

B Qrnor 160000 .
fo.s =toa+ =56 == 0+ garagee0 — 56C

Jlna ofecrneyeHHs aCCHMUJISILHH BJZrOBHJIECHHE B NOMEIIEHKH BAArocofepIKa-
HHe MPHTOYHOIO BO3L4YyXa HO/IKHO ObiTh

W36+ 1000 18- 1000
dn.s=dn.s—'—6—n——= .8 — B0 = 6,37 r/xr.

18. Tposogum mocTpoerue Ha I—d-nnarpamme (puc. 106, 6). Toukn: B, — na-
pameTpnl BO3AyXa B NOMelleHHH; /13 — mapaMeTpu! NPHTOYHOrO BO3ayxa; H, — Ha-
PYyHBIH BO3AYX.

B xononnufi mepuop ropa B KOHAHLMOHepe o6paGarbiBaerca 14 750 Kr/u Hapyx-
HOTO BO3[yXa, ONMPEJENEHHOFO0 NO YCJOBHAM, AHAJNOTHYHBIM DAaCYETHOMY peXHMY

. B Telnlis ieprog ropa. Ko/anyectBo obpaGateibaeMoro B Y KB BHYTpeHHero Bosfyxa
coctaBasier 27 910 kr/u.

OmpenennM BO3MOMHOCTb OCYIUECTBJIEHHS CMEIIEHHUSI XOJONHOTO HAPYKHOTO H
BHYTPEHHETO BO3AyXa MepeA Kanopudepom mepBoro moporpesa. Ha [—d-puarpamme
coepuHsieM npsamoi sunnelt Touky By B Hy. Ha nocrpoenus Ha puc. 106, 6 Buano, 9To
OpsiMan JIMHHS1 NPOXOAHMT, He Mepecekas KpuByio ¢ = 100%. 3to cBHIerenbcTByET
O TOM, YTO CMelUeHHe XOJOJIHOTO HAPYAKHOTO BO3JlyXa B BO3JAyXd PelMpKYJ/ALUY Npo-
ucxoauT Ges sumajenus Bhard. Ecau npsiMas sunus, coefuusiomas Touky B, u Hg,
nepecekana 6b kpuBylo ¢ = 100%, T09T0 CBHAETE/NBLCTBOBANO 6Bl O NPOTEKAHUH NPO-
1eCCOB KOHZIEHCANHK MPH CMEINEHKH BO3AYIIHEIX HOTOKOB, YTO IPHBOAMT K TENJIOBLIM
NoTepsiM ¥ BO3MOXHOMY TOSIBJEHHIO Hajejell. B Takux cayuasix HeoGXORMMO mepen
CMelueHHEM TIOAOrPeBaTh HAPYKHHIA BO3AYX RO MHHAMAaNbLHOK Temmeparyps -}-5° C
(B uensx obecriederun NpeAOXPaHEHKs OT 3aMOPAXKUBaHKS KajOpHpepoB).

OnpezesiuM napaMeTpsl CMECH HAPYJKHOTO H PeUMPKYJIALHOHHOIO BO3LyXa Tepea
KaJ0pHdepoM MepBoro NOAOTpeBa:

Gule = Gplp, 3 Guly, 3

Pemaem st0 ypPaBHeHHEe OTHOCUTENAbHO SHTANLIIBH CMeCcH:

Golo. s+ Guly.s __ 27910-9— 14750-4
G . 42 660

Ie= = 4,7 KKaj/KT,

Ha I—d-nuarpamme B mecre nepeceuenns Ic = 4,7 ¢ npsmoit By —H, naxonum
ocTasbhible Mapamerpel cmech: & = 8,0° C; d. = 4,3 r/xr.

19. B cooreercrein co cxemolt Y KB no prc. 105 obecrieyenne nyxuoit Temmepa-
TYPH APHTOMHOrO BO3AyXa AOCTHIZeTCS NOAOIPEBOM BO3AYXa B KanopHpepe BTOPOro
NoJOTpeBa. ’

Y13 pacuera B n. 17 nosyueno, uTo BAarocoepsanie NPUTOYHOTO BO3AYXA Hepei
BTOPHIM [IOOrPEBOM ROMKHKO OHITH dy, 3 = 6,37 r/xr. [Monyuenne Takoro Baarocosiep-
XaHHf AOCTHIaeTCH 2iHabaTHYeCKUM yBJaXKHeHHeM BO3AyXa B KaMepe OpOILeHHS KOH-
Ruuuorepa. Hepponayanbro sanaemcs, yro nocse 8ARaGaTRYECKOTO YBIAKHEHHS BO3-

AyX UMeeT KOHEUHYIO OTHOCHTeJLHYIO BJIAXHOCTh @ = 90%. Ha I—d-guarpamme
(puc. 106, 6) B mecTe mepecedenust @5 = 90% ¢ d; ¢ = 6,37 r/Kr nonyuum ocrasibHbe
napamerpst: £ == 8,2% 15, = 7,5% I3 = 5,8 xran/kr. B coOTBETCTBRE ¢ HafifeH LM
napameTpam B TOUKe 25 OMpefessieM, YTO CMeCh BO3AYXa H3 TOYKH C JOJIKEA GHTH 110

Jorpera mpH MOCTOSHHOM BJArOCOLEPXKaHMH B KajOpH(epe NepBOro moforpepa A0
suranohy B TOuKe [ (fy = 13° C).
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-. Torpa no pupasenuio (2.13) mMOXHO onpeneHTL TpeSyemuit kospduument Ez
$ Kamepe OpOILEHHS:

13 — 8,2
13—-7,5

INpunumaem ycsuoBue, YTO Kamepa opowenns pabotaer ¢ Py = 1,0 atu, Kak 9ro
ONpENeSIeHO JJIS JIETHErO PacyeTHOro MepHona.
BuouncisieM Kos¢guuuenT opoilieHHsl B PACUETHOM XOJOAHOM PexHMe

70 080
Bs = 42 660

Torpa mo tTabn., 3 maxomum, uto mpH B = 1,64 oGecneunpaercs E 5 = 0,897.
TNonyuetnoe sHauyenne E4 neckosbko Gosbiue Tpebyemoro E 4 = 0,872, H nostomy He
MeHsieM NePBOHauaJIbHO MPUHATHIE apaMeTphl B TOUKe 23, TAK KaK YMEHbLIEHHE CTENeHH
aa1abaTHueCKOro YBJIaXHeHUsI MOXKeT OblTb JOCTHIHYTO JIHOO YMEHbLIeHHeM aBjeHdf
Boan nepez (opcysakamu, Au60 HCMO/MBb3OBaHHEeM OGBOLHOTO BO3LYLIHOIO KaHajia y
Kameps! OpOIIeHHS.

20. OnpepensieM TpebyeMylo NOBEPXHOCTb BO3JlyXOH4rpeBaTelsi MEPBOro IMOAC-
rpeBa JUia HarpeBa CMecH Bo3ayXa of 4. = 8° Cpo 4 = 13°C.

YuuThiBafi OTHOCHTEJDHHO MaJbil HarpeB BO3ZlyXa B TEIVIOOOMEHHHKE MepBOro
NoAOrpeBa, OIeHHM BO3MOXHOCTb WCIOJAB30BaHHs1 Bo3jyXoHarpesatesieii KT-40
€ MHUHHMAJIbHOH MOBEPXHOCTBIO Harpepa.

[lo ta6n. 17 ycramaBjaHBaeM, uTO ORHOpsiAubIl BO3jyxoHarpesarenb KT-40 Ges
oSBOLHOTO KaHaljla COCTONT M3 JByX 6a30BHIX TEIVIOOOMEHHHKOB Hapy:KHOR moBepx-
HocTbio 68,9.M2, UMeeT KHBOE ceueHye Bas npoxona Bosfyxa 1,83 m2, aspoguuamudec-
Koe compormBaenne 3,56 kre/md.

MaccoBasi CKOpOCTb BO3[yXa B JKHBOM CeUeHHH BO3JYyXOHarpeBaTeNisl COCTABHT

(vp) = 42 660

P} = ~3600-1,83
Ilo Ta6a. 16 HaxogHM, uTO A/S1 ORHOPAAHOrO Ga30BOTO TEMIOOOMEHHHKA IKUBOE

ceueHHe VIS npoxoja Bozb! pasHO 0,00152 m2. B pexuMax HarpeBa Bo3jyxa ONTHMANb-

#oe 3HaYeHAe CKOPOCTH BOMBI MOJKHO MpHEATL 0,3 M/C, B TOIAa pacxo) ropauef BOLLL

ApH MOC/IEA0BATE/IbHOM NPOXOXKAEHHH ee 10 ABYM GasoBbIM ORHOPSAKBIM TENIOOOMEH-
HHKam BosfyxoHarpeBarensn KT-40 cocraBur -

G,'ﬂ = 3600w - 1000f,, = 3600-0,3-1000-0,00152 = 1640 kr/u.

Ep= = 0,872.

= 1,64.

= 6,48 kr/m3-c.

o ommitHO# dopmyne (5.1) onpenensieM Ko3bHUHENT Temsnonepefaun
kg = 14,5 (6,42)0"‘9-0,30'13 = 31 xxan/mM3.4.rpapn.

Jiana Haero cayuas G"cp > G(‘m NO3TOMY TOKa3aresib 5 BhIUKC/IAIEM TO BhIpake-

HHIO
' : Gyl 1640. 1
oAl & G, 42660-0,24 =0.16,
@ nokazarefb Ny — no BHIPaXeHHIO
Ny kgF 31.68,9 - 1"3‘

= GCotw 16401

.o rpaduxy Ha puc. 15 HaxonuM, YTO IPY STHX YCAOBHAX O6ecneunBaerca By =
== (,7. Jlns Haluero npumepa B COOTBETCTBHH ¢ 0603Hauernsmy 110 puc. 106, 6 noka-
8arear E; umeer BuJ
- S : Ey = lwl S iw!
lg, — I

K 199



HeuspecTHEIME SIBISIOTCA Haua/bHafl fy, ¥ KOHEUHafl fy, TeMIepaTyps ropsuel
ponnl. [lpeoGpasyem Bhipamenue aa E: X BULY

(tw, ~ tw,) = Et (tw, — Lc).

Jlas BosjyxoHarpepatensi NEPBOrO HOZOrPEBa XapaKTePHO CJCAYIOLIEE YpaBHes
HHe TenJjoeoro GaJjiauca:

= Gyt (i — 1) = Gitultn, —tw,

s sToro ypaesenus Tensiosoro 6ajianca HahjieM Tpe6yemmn nepenag Temeparyp
no ropsivefi BOAE

.,y Gafeli=t)  42660.0,2(13—8)
(o, —to) =~ = 1640-1

= 31,25°C.

I'Ioncmnnm NOJNYYEHHOe 3HAYCHHE nepenana mno l‘Opﬁ‘leﬁ BOJE B npe06pa3onan-
HOe BhIpaxenue g Ey u Haiinem TpeCyeMylo HauaJbHYIO TEMIEPATYPY ropsayefi BOAL!
& Aty -+ Egtc 31,25 4+-0,7.8

by, =—2 1 = o7 = 52,6°.

Temnepatypa BOABL MOC/e BO3AYyXOHarpeBatesieit
twy = 52,6 — 31,25 = 21,35°C.

Vs Tensiocerd B pacueTnOM pexxume nopaercsi ropsuas sopa ¢ Ty, = 130°C

¥ OyTeM CMelleRHst ¢ o6parHOfi BOAOR mosnyuuMm Tpebyemyro TemnepaTypy ropsauett
Bons 52,6° C.
21 Onpe,ueﬂﬂem TpeGyemMyio MOBEPXHOCTH BO3KYXOHArpeBaTesiell BTOPOrO MOAO-

rpesa Juls HarpeBa NPHTOYHOTO BO3AyXa ot /5 == 8,2°C go £, _ = 35,6° C. Bhunc-
Jisiem TpebyeMoe KOJHYECTBO TEIia Ha Harpes MPHTOUHOrO Bosnyxa B Kaaopudepe BTO-
poro MoporpeBa:

Qi = Gy (tn, s — £5) = 42660-0,24 (35,6 — 8,2) = 280500 kxan/a.

B xauecTBe HCTOUHHKa TeIJa JI1s1 KaJOPHGEPOB BTOPOro noforpesa B XOJIOJHBLI
NepHOJ rofia HCMONb3YETCH ropsiuas BOAA ¢ HauanbuON TeMneparypo 95° C npu pabo-
yem nepenane 25° C.

Torpa Tpebyembilt pacxos ropsyeil BOJAEI COCTaBHT

Gt = 9n _ 280500 _ 41000 weym.

Jlng kanopudepa BTOPOrO MOAOTpeBa G“cp < G” {lozromy nokasarean 5 Bbls
qucsseM no Beipaxenuio (1.64)

Gufh>  42660.0,24

b= _ M 27
Gle,, 0.1~ o9k
Toxazarens Ej BeuHCAseTCs 1m0 Buipaxeruio (1.61)
35,682 .
E¢ = %87 = 0,316,

Ho rpaguxky Ha puc. 15 HaxofHM, 9TO NPH STHX YCJIOBEAX TpeGyercs mokasatesb
Ny =

B coorBercTBHE ¢ BrGpanHoit cxemoit YKB no pue. 105 ucnonssyercs Bos-
RyxoHarpeBarteib JUlsi BTOPOrO MOJOrPeBa C HaJuuHeM OGBOAHOIO Kanasa MO BO3+
Ryxy. Io Tabn. 18 Haxoaum, 4To Takoii Bo3pyxonarpesareat KT umeer xuBoe ceye-
Hue JUIsl mpoxofa Bo3fyxa uepe3 opeOpenHne Tpyokd 1,44 M2,
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BuigncsisieM MacCOBYK) CKOPOCTH BO3LYXa B 3KHBOM CEYEHHH TEMIOOOMEHHHKA
(op) = 42 660

P) = ~3600.1.44

" CKkopocTb BOMBI B TPYOKax MepBOHAYAJILHO NPHHHMAEM B ONTHMAJILHOM 3HAYEHUU

0,4 m/c. [lpenBapuTesibHO 3afaeMCsl, YTO BO3NYXOHArpesaresb OyJNeT ABYXPSAIHBIH 1O
ryiyGuHe, W JVIA BBIYKCIIeHHs Ko3gduluenta Terjionepefay MOXHO HUCIOJb30BATH

onurHylo dopmyny (5.2)
ka = 13,4 (8,23)%49.0,4%°13 — 33,3 xkaa/m2.u-rpan.

= 8,23 xr/m2.c.

INpeobpasyem Bripaekue Jis Ny K BULY IS HaxOXKAeHHs TpeGyeMoll nosepx-
HocTH Kajiopudepa BTOPOro noforpesa:

NyGrnep,  0,48-42 660-0,24

by 33,3

INo tabn. 18 onpepensiem, uro TpefyeMast NOBEPXHOCTh BO3AYXOHArpeBaress

147,8 M2 He MoXeT Obirb ofecneuena B ABYXpsimHOM Temoobmernuke. IlphHumaem

TPEXPSAAHBIH TEMIOOOMEHHHK C HapyKHOH nosepxHocThio 163,8 M2 u3 aByX Ga3oBhiX

9J1eMEHTOB NPH aspofuHaMHueCKoM conpoTuiiedun 10 kre /M2, Tlo Taba. 16 Haxonuw,

YTO XUBOE CE4CHHE JUIst IPOXONA BOLL! B ONHOM TPeXPsIIHOM 6a30BOM TenJioo6MEeHHHKe
0,00457 w2, [lpu NPOXOKAEHHH MNOCTENOBATENIBHO NO JABYM TENJIOOOGMEHHMKAaM CKO-

pOCTb BOIB! B TPyOKax
11220

3600-1000-0,00457

Llesiecoo6pa3zro nponycTuTh BOAY NapajiesbHO 10 JByM 6a30BbIM TPEXPANHBIM
TenJooGMeHHKKaM, U CKopocTb Boibl coctaBut 0,34 m/c. Ilo onuirroit opmyse (5.3)
BHIYHCIIsieM KO3(QHUMEHT Tervionepenayu B TPEXPSAHOM TerI00OMEHHHKe:

a=12,8(8,23)%%°.0,34%13 = 31,2 kkan/m?-u.rpan.
Tpebyemas noBepXHOCTb KajiopK(epa BTOpPoro Noforpesa
0,48-42 660-0,24

= 147,8 M2,

= 0,68 m/c.

w =

s — 2
F= 372 = 157,7 w2
Hanuune 3anaca B 1noBepxHOCTH
163,8 — 157,7 100 = 3,9%.

167,7

Crenyer otmerHTh, uT0 e B YKB kasnopudepst BTOporo noporpeBa HCHOJb-
SYIOTCA B TEIJIbIH NepHOJ Tofla AJIA HarpeBa NPHTOYHOTO BO3JlyXa (YMeHbeHue pabo-
Yero mepenaja TEMNEPaTyp NpH PeryJHPOBaHUH NOCTOSIHCTBA TEMIEpaTypbl BHYTpeH-
Hero BO3MYXa 10 METONy NMOCTOSIHHOH TeMneparypsi TOYKH POCH), TO HEOOXOZKMO npo-
BEPUTH JOCTATOYHOCTHL NMOBEPXHOCTH BO3NYXOHarpeparesieii. B rtemibifi nepuox rona,
KaK npaBwiio, LeHTpasksoBaHHoe TemsiocHabikenne CKB ocymecrsisiercs or T3I
no rpa¢uKy ropsuero BoRocHaGxeHusi ¢ Ty, = 70° C. Tlepenag Temneparyp no
ropsueli Bope HosikeH Ouith He Menee 20° C.

22. BuiGop BemTmJsITOpHOTO arperara. st Hamiero npuMepa aspojuHHAMKYEC-
KOe conporuBJieHue 3jeMeHToB Y KB u CerH BO3yXoBOJOB cOCTaBiseT (Krc/m2):

HapyxHoro BO3fyx0BOfa M MPUEMHOTO KaalaHa . . 3
BoanyxounarpepaTeneil nepporo noporpeBa . . . . . 3,56
KaMepbl OPOMIEHHST v v v « v 4 « o o « o s o &« 5,1
Cekuun QUIIBTPA « v v v v v v v e e e e s 10
BosnyxoHarpesatesieit BTOPOro NOJOTPeBa . . . . 10
TTIPHTOYHBIX BOBNYXOBOKOB . . . . & & + « « & + & 30
PeuupKyJISUHOHHBIX BO3LYXOBONOB . . . 15

Htoro. y .76,66 krc/m?
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. 1lo xaramoram 19 | naxonum, 4To K NpUMEHEHHIO NOAXOANT BEHTHAATOPHLIN arpe-
rat KT-40 na nonHoe naa.nenue 80 Kkre/M2 € 4yacToToH BpalieHus paﬁoqero KoJleca
660 o6/mMuH.

PacemotpenHasi cxema na puc. 105 M npoBeneHHBIH BhIllie pacyer
OTHOCATCH K HauGoJiee XapaKTepHOH TeXHoOJOrhueckoi cxeme obpa-
GoTKH BO3lyXa B Kamepe opomuerHsi. Ilpu obcaykKHBaHMH OT OJHOIO
LEHTPaNbHOrO KOHRHIHOHEPA HECKOJBbKHX NMOMEULCHHil, B KaXKIOM H3
KOTOpPHIX HEoOXOXMMO HOILEPIKaHHE MOCTOSIHCTBAa NapaMeTpoB BHY-
TPEHHEro BO3AyXa, BO3LYXOHAarpeparTejib BTOPOIO MOAOTpeBa NpHMe-
HfIEeTCsl HE B CXeMe [EHTPaNbHOH YCTaHOBKH, a 3aMEHSIETCS 30HAJb-
HEIMH TIOAOFPEBATEJIsIMH, YCTAaHABJIMBAEMbIMH Ha MPHTOYHBIX BO3-
AYXOBOJAX K KaMJOMy INOMEIICHHIO HJIH ONpejieJIeHHOH 30He noMe-
LeHHs] 3HAYHTEJIPHOH MJIOLLAJH.

3a nocnefHue TOIBL YaCTO CTalH NPHUMEHAThCs U eHTpankHble Y KB
€ MOJIHTpOnMyecKoHd o6patoTKOH BO3JlyXa B NOBEPXHOCTHHX BO3AYXO-
oxnapurensnx. Tarue cxemsl ¥ KB nospassiioT NpoeKTHPOBATE 38KPHI-
Thle CHCTEMHE XOJOZOCHaGMKeHUs (e3 HaJH4YHs MPOMEXKYTOYHBIX H
cOGOpHBIX BOASIHBIX Gakoe. AnmaGaThyeckoe YBJaxHEHHe BO3LyXa
B ykasaHHeix ¥ KB uenecoofpasso ocCyllecTBAsiTb He B - THIOBHIX
IBYXPSAAHEIX KaMepaXx OpoOlUeHHsl, @ B ClelHaJbHO pa3paGoTaHHbLIX
CEKUHSIX, 3aMPOCKTHPOBAHHBIX JUIS OCYHIECTBJIEHHSl TOJNBKO PEXHMOB
8/11abaTHYeCKOFO YBJAAXKHEHHUSI. JTO NO3BOJHT COKPaTHUTb rabapHTEI
YKB ©n coxpatHTh pacXOfnl MOILHOCTH. B HacTosinee BpeMs BO
BHHMKourpenTmane npoBofHTcs paspaboTKa HOBHIX CEKIHH aniHa-
6aTHyeCKoro yBa@XcHeHusi s KoupunmonHepoB KT.

§ 5.3. LEHTPAABHBIE TOPH30HTAJBHBIE
KOHAHIMOHEPBL KT, HCHOJIb3YIOWME
HHU3KOTEMIIEPATYPHYIO TOPSIYYIO BOAY
BMECTO BO3]lYXOHAFPEBATEJIEH NEPBOrO
" MOAOrPEBA

Tlpn npoextuposanun CKB pasnnyHOro Ha3HaueHHst HeoOXomH-
MEIV 3J€eMEHTeM NpOpaGoTKH NpOeKTa, HauylHasd ¢ CaMHX NepBHIX
CTanmii, ABIGAETCS BHIABACHHE HCTOYHWKOB OTGPOCHOTO TeRAa H Xo-
JIOfa, XapaKTepHBIX J8 (QYHKIHOHAJBHEIX OCOGeHHOCTER ROHKpeT-
HOro o0BEKTa B BRJE OTAELHOTO 3AGHHUST HJIH LETOr0 NpPOH3BCACTBEH-
Horo Komiviekca. Ha oOCHOBE KOHKPETHBIX JAHHBIX COCTaBJSHOTCS
OpEAJoxKeBHs 00 KCNOAB30BAHAH MCTOUHHKOB OTGPOCHOTC TeIia
H XoJloga AAs neneit ofiecnevenus EKpyryoropopeoro neiicreds CKB.
BriGop cxempl HCMOJB30BaHHA OTGPOCHOTO TEMJIA M XOJIOKA MPOH3BO-
JHTCA HAa OCHOBE TEXHHKO-IKOHOMHUYECKOIO CpaBHEHHS HECKOJbKHX
BapHaHTOB, B YHCJIE KOTOPHIX 0GfA3aTEJIbHO JQKHB OHITb: BAPHAHT
€ HCMOJIb30BAHHMEM TeIia OT CMELHaJbHOTo HCTOYHHKE TersocHabke-
HHSl, XaPAKTEPHOTO 111 OOBIYHOM NPAKTWKH NPOEKTHPOBAHMS AJlst
JauHbix ycnouil (TOLl, mecTHas unu pafioHHMass KoTeslbHasi, BOJO-
RarpepaTe;in Ba rase WiH IPYroM BHAR TOMJIMBA); BAPHAHT C HCIOJbe



goBanneM OTOPOCHOTO Tensna. JKOHOMHYECKH 1enecoo6pasHeM - A
NpUMEHeHHs CeflyeT CUHTATh CHCTEMY, XapaKTepPH3yeMyio MHHHMAJb-
HEIMH NPHBEACHHBIMH 3aTpaTaMH.

Hambosiee uacThiM clyd4aeM JUisi TNPaKTHKH [POEKTHPOBAHHS
fABJASETCA HaJHuile HenHTheBol oTOpoCcHOU ropsideil BOAH, 94TO He MO3-
BOJIIET HCMOJIb30BATh €€ HEMOCPEACTBEHHO JJIsi KOHTAKTHOH o6pa-
6OTKH KOHIMUMOHHpYyeMOro Bosnyxa. B sTux cnywasx cxemsl Temnso-

Puc. 107. [lpunuwnnans-

Hasg CXeMa HarpeBa BO3-

LyXa  HH3KOTeMTeparyp-

#ofi BOJMOHi B KOHAWLHO-
Hepe KT:

1 — MHOPOCTBODUETH BO3-
NywHe# #nanad; 2 — CcOeAH-
HHTEJbHa®W KaMepa; 8 — na-
KeT Bosayxopacnpegenurenefi;
4 — nependl pag  GOPCYHOK; ]
& — pyuHOil BeHTHJIL, 6 — Lw, \
naker kKanJseynosuTeaell; 7 — N\
BEHTANATOD; 8 — ADEHAX —— 7

9 — maposo#l KaanaH KoH- ¢
TPONST MOCTORREOrD ypoBasi Ly
BOAH; 10 — naroc; 11 — Bo- d,
aAsiHofi  bnmeTp; 12 — nog-
pod; 13 — nepesms; 14 —

BOROBOAWHON HarpeBaTenb

HCNIOAb30BAHHSl FOJIKHE BKJIIOYATh B celfi anmaparhl C HaAHUHEM
paspensioiiedt CTeHKH Mexay oTGpoCHOH ropsiyell Bogo#t H Harpesae-
Mol cpeniofi.. s cilyyaeB OXHOBpPEMEHHOro HarpeBa H YBJIAXKHEHHS
BO3JlyXa pallHOHANbHO NpHMEHeHHe cXeMH ¢ 00paGoTkoii Bo3nyXxa
"B KOHTAKTHOM amnaparte NpH HaJHYHH NPOMENRYTOYHOTO TEIJIOHO-
CHTEJIsl MEeXy OTOPOCHOH BOJOfl M MPHTOYHHIM BO3AYXOM (CXeMa Ha
puc. 107). B kauectBe KOHTAaKTHOrO ammaparta HauGoJiee MPOCTO
HCIIOJIb30BATh THHOBBLIE ABYXDPSIAHBIE KaMephl OPOUIEHUS KOHIMIHO-
Hepo KT, a B kauectBe TensjiooOMeHHMKA C pasfiensioulefi CTEHKOMH
Ans marpesa OTGpOCHOH ropsiyefl BOJOH NPOMEXYTOYHOTO TENJOHO-
CHTEJII — BOJIOBOASIHBIE CKOPOCTHHIE BOJOTIOAOTPEBATENH.

- Ha ocnopanum pesysistatoB uccnenopanuii pabotu [491 npemno-
JKEHO - UCIoJIb30BaTh HHM3KOTEMNEepaTypHYIO BOAY JJISl Harpepa mnpH-
TOYHOro BO3JlyXa NpH €ro HayaJibHOiH TemmepaType He Huxke —20° C,
8 HOMHHAJIbHYI0 NPOH3BOIMTEJBLHOCTL MO BO3LYXY KaMep OpOINEHHS
lipurnMate He Beine 80 Toic. M3/y. B pexxuMe Harpesa XOJIONHOro
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PO3JlyXa PEKOMEHJYETCs BKJI0YaTh TOJIBKO MEpBblil N0 XOXY Bo3JyXa
psn gopeyHok. Jlapnenue Boawl nepen ¢opcynkamu Py N0JXHO GHITh
He meHee 0,8 atu u me GoJee 1,5—2,0 atu. Ilpn BHiGope Kamep opo-
HIEHHs] PEKOMEHJyeTCsi NpHMeHeHHe KaMep ¢ GOJBbLIMM 4YHCJIOM ¢op-
CYHOK, € HaHOOJBIIMM JHAMETPOM BHIXOAHBIX OTBEPCTHil H HaHMeHb-

X
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tJ=1 ﬂ']qsthw'L i 09T Ul [Aﬂf*fr /|
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X i | | 0s o5
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t

Puc. 108. I'padbuku pis Haxomaenus twl, dyn szo's

WwuM TpeGyeMbiM AaBJieHHeM BOABI, Y4TO ofecreulBaeT MpeioXpaHeHne
OT o6JielIcHeHHs1 H JIOCTHIKCHHS] ONTHMAJbHBIX SHEPreTHYECKHX 3a-
Tpar.

Pacuer npoueccos Harpepa W yBJiamHeHMsl, BO3AyXa B (OPCyHOY-

HRIX KaMmepax OpoUieHHsI pEKOMEHAYeTCsl l'lpO'OJII/lTb C nOoMObIO NO-
KasaTtejiell HCMoJIb30BaHHs HayaslbHOIe. Hanepa NnoTeHnuHaJNos:

no nonsomy tenay Ey = (Is — L)/(ly, — L), (5.6)
no enaroobmeny E, = (dy — di)/(dw, — d), (5.7)
Tabruya 21
Beanunnnl koagurupenta ky pisi IBYXPSABBIX Kamep Opoulenus
%
a 80 | 35 | 40 | a5 ] 50 | 65

Kosdpduument &,

18 0,74 0,71 0,685 0,665 0,65 0,633
24 0,69 0,66 0,64 0,62 0,606 0,583
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rae Iy ¥ d, — COOTBETCTBEHHO IHTAJBIHS H BJArOCOAEPIKAHUE BO3-
JyXa Ha BXOJie B KaMepy opotuenust; I, U d, — COOTBETCTBEHHO HTANb-
NHsi ¥ BJIarOCOAEPKAHHE BO3/YXa Ha BHIXOJe M3 KamepPhl OpOILEHHS;
Iy, ¥ dw, — COOTBETCTBEHHO SHTAJIBNUS H BJIATOCOLEPIKAHHME HACHi-
LleHHOTO BO3AYXa NpH HauaJbHOH
Temneparype ropsiyeil Bopwl fp, Ha
BLIXOZE H3 (JOPCYHOK.

Ilo pesyapraTtam 32KCHepHMEH-
TAJbHOTO HCCJENIOBaHUS Kamep opo-
IHEHUS B PEXHMaX HarpeBa HH3KO-
TeMnepaTypHOH  ropsiueli  pojo#
BO3JYXa MOJIYYEHBI CJIEAYIOUIHE 3M-
NHpHYECKHe 3aBHCUMOCTH JyJisl Ha-
XOKJEeHHUs noKasaTediell KoagduilreH-
TOB 3()eKTHBHOCTH:

E1=szo,e( 273 )5-5( 273 )2;

213+ 1, 273+ 1,
(5.8)
L P06 273 8 273  \4
Ey=keB (273+twl) (273+t,_> !

(5.9)

rae tw, — HauajbHasi Temmeparypa
ropsiyeil BOILI Ha BbIXoLe H3 Qopcy-
HOK, °C; {; — HauaJibHas TeMmepaty-
pa BO3jyxa Ha BXoje B Kamepy
opouwiennsi, °C; B — ko3(puLHeHT
OpOLUEHHSl; Ry — KO3(HLHEHT, Xa- ¢
pakTepuyiouin  xoncrpyKupise DU, 10 Toodur o sevonsenns
0CO§eHHOCTI/l KaMEpel M BBIPAKAIO-  ,orpepe yz}s)namugunn rop};’meﬁ Bpo-
IHH BJIMSIHHE THAPOLMHAMUYECKUX LR
YCIOBHH B KaMmepe Ha XapaKTepuc- _
THKY TMOBEPXHOCTH OOMeHa 4Yepe3 KOoa((pHUHEHT OpOILeHMSI.

Hna nByXpsiiHBIX KaMep SHaueHHe Kosppuuuenta k, onpege-
JsieTcst  32BHCHMOCTBIO

by = 2,0 (dgn) =05, (6.10)

TIe dy — RUaMeTp BLIXONHOIO OTBEPCTHs (JOPCYHOK, MM; H— MJIOT-
HOCTb pacrnoJioxenHst (QOpPCyHOK, 1wiT./M2.psiz.

Ilns ypo6cTea nosb3oBaHUsST BeIHUMHEL k3, BHIYHC/IEHHBIE MO BH-
paxenuio (5.10), npencraBaens B Ta6a. 21.

JIisl IpakTHYECKOro MCMOJIb30BAHHST ONMBITHBIX 3aBHCHMOCTES! (5.8)
H (5.9) BBeeHBI OrpaHuYenHs, YuHTHIBaIOmEE ofecreyeH e npenoxpa-
HEHHS! OT OGMep3aHHsi 3JIEMEHTOB KaMePhl OpOILEHHs! M JOMYCTHMOE
nepeyBnaxuHenre obpaGoTanHoro Bosgyxa. Kak mpapmJio, BO3AYX
TloC/ie Harpepa i yBJiaXKHEHHs HMeeT NepeypJiak HeHHOe COCTOsIHHE U €70
KOHEUHbIe MapaMeTphl JOJKHBE MPENJe BCETo ONpeneNisiThCs IKejae-
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MbiM KOHEUHHIM BharocopepikanneM d,. OcrajbHble KOHEYHbIe Napa-
MeTpH BO3JlyXa cJjejyeT BHIOUPaTh NpH 3aJaHHOM KOHEYHOM BJIaro-
COIepIKaHHH TIO BO3MOMKHOCTH OJIHXe K JIMHHM HacbileHus. Ilpenenn
MAKCHMA/NBHO JIONYCTUMBIX OTKJIOHEHH{! KOHEUHBIX MapaMeTpoB BO3-
JAYXa OT COCTOSTHHS HACHIIEHHUS] MOKa3aHu Ha rpadukax puc. 108 n 109,

Jas ynpomenusi pacyeroB Ha puc. 110 npexpcrasnen BcnoMora-
TeJbHBIH IpadUK s HaXoXJeHHsi TpeGyeMoH BeJIMYHHBI Ko3(p(u-
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Puc. 110. Tpaduk nis HaxomzaeHus: KoshdHIHEHTCB OPOLICHUS NIPH Has
IpeBe H YBJAKHEHMH BO3AYX2a B JBYXPSIAHOH Kamepe OpOIMEHHS

OMeHTa opolleHus. B KayecTBe npHMepa IUTPHXOBBIMH JIHHHSIMH
MOKa3aHO HaXoxjeHHe KoadduukeHta opoweHuss npu k, = 0,593
B k,B%¢ = (,694.

§ 5.4. LEHTPAJIbHbIE TOPH30HTAJIbHbLIE
_ KOHAWIIMOHEPDI] EO"/PASHEJH)HOFI CXEME
JABYXCTYINEHYATOIO HCHAPHUTEJBHOIO OXJIAXKIEHUSI

Ha Gase tunoebix cekunit konpuuunonepos KT moxuo cospasats
pasneJibHbiE CXeMBl JBYXCTYNEHYaTOrO0 HCMAPHTENLHOrO OXJIAMXKIEHHS,
Il noJiyueHue XxoJiofa obecreurBaeTcsl NOCAENOBaTebHOR 0GpaboT-
KOH BO31yXa MeTOJaMH KOCBEHHOFO H MNpPsIMOTO HMCHAapHTENILHOTO
OXJlaxeHHsl.

IlpuHuMnHajbpHast cXema . KpYyrJiorofoBoli o6paloTKH BO3AYyXa
B pa3jleJbHOM KOHAMIIHOHEpPE JBYXCTYNEHUYaToOro HCMapHTEIbHOTO
OXJIaXKJIeHHsl NPEJCTABJeHa Ha PHC. 111. B nersee Bpemsi B OCHOB-
Holt 19 M BeroMmoraTesbHbIfi 2 KOHAHUMOHEPH! Yepes 3aGopubie” pe—
meTkH 6 noctynaer HapyxHb# BO3lyX K BO3AYIIHBIM KJamaHaM b,
KOTOpEIE HMEIOT aBTOMaTHYeCKHe TNpHBOAB, COJOKMpPOBaHHBIE C My-
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cKaTeNIIMH  97ICKTpOLBHratejiel BEeHTHAsSTOPoB. B ocnosHOM Kou-
JVIHOHEPE HApYXHBIE BO3AYX ouninaercss B ¢uabTpe 15 W otnaer
siBHOE TEeIJIO B TeNnJIcOOMEHHHKaX NepBoit cTynenH 16, rje oxnaxaaercs
NpH NOCTOSIHHOM BJIarocofiepxkantH. [locsie 3Toro Bo3ayx B OCHOBHOM
KOHAMIMOHepe IOCTyNaeT Ha MpsiMOe HCNAPUTENbHOE OXJaxKACHHe
Bo BTOpoil crymenn I8, Ha pucynke B KauecTBe BTOpPO# CTyned

Puc. 111. [punuunuanieHas cxeMa Kpyrdiorofosoil 06paGoTku BO3AyXa
B paslesIbHOM KOHJMLHOHEpe JBYXCTYNEHYATOrQ HCHApHTENIBHOrO
OXJIaMACHH

NOKa3aHa JByXpsjaHas Kamepa opolueHuns. J[is peryaupoeaHus
CTeneHH YB/I2XKHEHHs! BO3JlyXa BO BTOpOH CTyNeHH CJYHHT OGBOAHOH
KaHaJ, HMelouiHil aBTOMAaTHYECKH peryJjiHpyeMble CTBOpYaThle BO3-
AyillHBE KJIanaHbL.

Oxnaxiennslit ¥ yBJiaXKHEHHBIH BO3AYX BeHTHJASTOpoM 20 OCHOB-
HOT'O KOHJHUILMOHEpa MOJAETCs MO NPUTOYHOMY BO3JyXOBOLY B 00CHy-~
XKupaemoe noMettierse. M30BITOK Bo3lyxa H3 NOMeIleHHS YAaISeTCs
yepes BHITSKHYIO cucTeMy 14, a BO3AyluHble KJAnaHb Ha pPelHpKy-
JISIUHOHHOM BO3AlyXoBoje [2 3aKPBITHL

Hcnaputesbroe oxnamaeHuwe BOAb, NOAOrpeBaeMoil B TOBEpX-
HOCTHBIX TenJiooGMeHHHKaX I6 neppoil CTyneHH OCHOBHOTO KOHJH-
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IHOHEpa, OCyLIeCTRJisieTcsl B ABYXPSAHOH KaMepe opoiueHus 4 Bcro-
MOratesibHOro KoHAuuHoHepa. OxJaxKAeHHasi HCNapeHHeM BO BCIO-
MorateIbHOM MOTOKE BO3[lyXa Boja COGHpaercss B MOANOHE KaMepht
OpOILIeH!s H HACOCOM 3 MOAeTC s B MOBEP XHOCTHLIE TEMJIOOOMEHHHMKH 6,
rjie NPoXORHT MO MPOTHBOTOYHOH CXeme, a mocJie MoROorpeBa BO3Bpa-
1aeTcsl s pasGpuisruBaHHsl (QOpPCYHKaMH. Y BJaXKHEHHbIH BCIOMO-
rateJIbHBIH MOTOK BO3AYXa NOC/e Kamepbl OpollieHusi 4 BEHTHJATO-
poM [ BuI6pachiBaeTcsl HapyKy HJH MOXeT CHYyXHThb MCTOMHHKOM
OXJIaMAEHHS] YepHaKa, KPOBJH, OCTEKJEHHsl, WJH XKe HCIOJb3yeTcs
VISl BEHTUJSIUHH BCIOMOraresibHbIX ITOMEILeHHH.

Hns aBTOMaTHYECKOIO PEryJHPOBaHUS TeMNepaTyphbl B OGCJYyXKH-
BaEMOM MOMEIeHHH CJYKHT AaTuMk 13, BO3AEHCTBYIOLHH B JETHEM
pexXuMe Ha UCHOJHMTENbHEII MeXaHH3M 9, KoTophlil ofecneyuBaer
H3MEHeHHe KOJIHYeCTBAa XOJIORHOH BOJBI, MPOXOASLIEH yepe3 MOBEPX-
HOctHble TemyiooGMenHHKH 16. OTHocuTesbHasi BJIAXHOCTE B ofcny-
JKHBAEMOM MOMEILEHHH peryaupyercs natyikom 17, BO3JEHCTBYIOILUM
Ha HCMOHUTENbHBI MeXaHH3M IPUBOJAA CTBOPYATHIX KJanaHoB B OGBOA-
HOM BO3JlyIIHOM KaHaJjle BO BTOPOM CTYMEHH OCHOBHOIO KOHAMIIHOHEpa.

B peximax nHarpepa (3HMOH H B HepeXojHble epHon rofa) pabo-
TaeT TOJILKO OCHOBHOH KOHAMUMOHep 19, a BcnomorartesnbHblll 2 octa-
HaBnupaetrcs. IlepeksrouenneM npoGKOBbIX BenTujed 10 u 11 obec-
NieyuBaeTCsl NOCTYIJIeHue ‘B TenNooOMeHHHK 16 ropsivell Bopel. Has
peXHMOB HarpeBa TenJOOGMEHHHK MOMHO pa30uTh Ha JiBe 4acTH M
ropsiuas Boja napaJjJjesbHO Oyler moctymath B ofe Tpynmbl TEmjo-
o6MeHHHKOB. B nepBoM TenjooOMEHHHKE HarpeBaeTcsi CaHMTapHas
HOpMa Hapy:KHOFO BO3JyXa, CTENeHb MNOJOrpeBa KOTOPOIO peryJii-
PYeTcsi HCIONIHUTENBHBIM MeXaHH3MOM 8. IIpH OTKPHITHIX BO3AYILHHIX
KJlanaHaxXx Ha peuMPKYJsSUHOHHOM Bo3nyxoBoje J2 oCYILeCTBJSIETCS
CMellieHHe HapY¥KHOrO H PelHpKYJSIIHOHHOIO BO3/lyXa, H MoJyyeHHas
cMech Har peBaeTcst BO BTOPO# rpynne TenyaooGMeHHHKOB /6, a peryiupo-
BaHHUe CTeneHHU NofoT peBa oCylilecTBJsieTcsl AaTYHKOM I3, Bo3neiicTByo-
LM Ha HCOOJHUTeNbHbI MexaHusM 7. OTHOCHTENBHAsl BJaXKHOCTh
BO3JlyXa peryJHpyercsl AaTdHKoM I7 aHaJOTHYHO JIQTHEMY PpeXHMY.

Ilns pacyera peKUMOB HCIIAPUTENBLHOIO OXJIAaXAEHHUS BOAbl B ABYX-
PSAHBIX KaMepax OpoLIeHHS MOMKHO ucnonbsl(::;rryn%xasare.nb B opme
Koa¢druuuenTa 2pQeKTUBHOCTH HCHapUTEN O OXJIaXJE€HHUs1 BOJbI

w = (lw, — Lo }(tw, — tu,), (5.11)

rae tp, — TeMmrepaTtypa BOAp, HocTynawoueii Ha HCnaputesbHOE
OXJlaxJeHHe; ty,, -~ TemnepaTypa BOAbl MOCJ]E MCHAPHUTENBHOTO OX-
JaxaeHusi; fy, — HayaJibHasi TeMmnepatypa Bo3jfyXa (Hapy»HOIO)
N0 MOKpOMY TepMOMETpY.

Ilo pesyabrartaM oGpalOTKH ONBITHBIX JAHHLIX MoJydyeHa CJeny-
olas 3aBUCHMOCTD JUisl pacyeTa KosduinenTa 3¢¢deK THBHOCTH HCna-
PUTENBHOTO OXJaXKACHHS! BOAM B TUNOBLIX JBYXPSIAHBIX Kamepax
OPOLIIEHHH.

E, = 0,064B; ™(%2(0,
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Puc. 112. Homorpamma pns Ha-

xomeHusl Kosdpduuuenra sdpdex-

THBHOCTH HCTIAPUTEJILHOTO OXJIaK-

JieHHSL BOJIBI B IBYXPSIIHOMH KaMepe
opotueHHsI

rae B, = G, /G, — xosddu-
LIHEHT OpOIlLieHHsT BO BCHO-
MOraTeJbHOM — anmnapare —
rpagHpee.

Ilpunstas ¢opma obpa-
GOTKU ONBITHHIX JIAHHBIX T10-
3BOJIHJI2 OCTPOUTH MO JaH-
HOMY BBHIP2XKEHHIO BECbMa
NPOCTYI0 HOMOTpaMMmy nJs
pacyeTHOH NpakKTHKH, Npen-
CTaBJieHHyI0* Ha pHc. 112.

INloctpoerne Ha [—d-
JuarpammMe npoueccos obpa-
6OTKH BO3/Iy Xa B pa3feJIbHOM
KOHJIHIIHOHEPE NBYXCTyneH-
YyaToro HCIIAPUTEJIBHOTO
OXJI2XKJEHHS -~ I0KA3aHO Ha
_puc. 113.

3HauUTENBHO  Jiyudluue
TEXHHKO-3KOHOMHUYECKHE [10-
KasaTteJli No CPaBHEHHIO ¢
KaMepaMH OpOLLEeHHS] MOrYyT
OLITh JOCTHTHY TH B PEIKUMAX
HCNapHTeNbHOIO OXJaXje-
HHS] BOABI MPH NMPHMEHEHHH
KOMITaK THBIX THJASITOP-
_HbX Tpajuped. Ha puc. 114
npeAcTaBJieHa KOHCTP YKTHB-
Has cXeMmMa BEHTHJISITOPHOM
rpagupuu tuna MO-50, pas-
pabortaHuoii B JaGopaTopuu
"MECTHOTO KOHIHUHOHHUPOBa-
HHs LIHWHIIpomspanuii
NOJi PYKOBOJACTBOM. aBTOpa.
B kauectBe noBepxHoCTH
Al TPOUECCOB TemJio- H
Maccoob6MeHa B
HCOOJIb3YIOTCSl  OMHCAHHblE
B § 2.2 6J10KH U3 CKJICEHHBIX
o poMGoBHAHOH  ¢opmMe
GyMakHBIX JIHCTOB, MPOMNH-
TAHHBIX CMOJIAMH (cpaBHu-
TeJIbHBIE  MOKasaTesd B

annapare .
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Tabn. 5). [aybuna cnos BmOpana (0, 8 M YTO OTBEHYaeT YCJIOBHAM
NOJIYYeHHSI ONTHMAJIBHHIX KO3((HIMEHTOB HCMOJL30BAHHMSA Hauallb-

Horo Hanopa sHtanbnuil EY, BhuHC/AseMBX no Boipaxenuto (1.68).
TNokasarens E} 3aBHCHT OT THAPOIMHAMHYECKUX PEXUMOB paGOThi H

A b= 348°C
0} o E4=3000

dy =147/

2255

d,=718/x2

dp=af=112/nz

d

Puc. 113. Tloctpoenne wa [—d-nuarpamme pe- Puc. 114, KoHeTpyktuBHas
KHMM2 OXJIakKJEHHSI BO3JlyXa B pa3feJbHOM KOH-  CXeMa KOMIAKTHOH BEHTH/IN-
JuIMOHepe  IBYXCTYNEHYaTOrO  MCMapHTEJbHOTO TOpHO# rpamuphu HO-50:

OXJIAXACH s f — meranauveckwii Kopnyc; 2 —

coTobiouHAas Hacafika H3 COCTaB-

HHEX GAOKOB BRicOTOH 103 MM Kaixk-

. amii; 8 — noppow; 4 — ocesolt

o BeHTHJATOD C 3J€KTPORBHTaTeneM
KOHCTPYKIIHH anmnapata HcnapHTeJIbHOTO mmuom.g 0,6 I:B'rl;J 5’-‘—- naTpy-
3 3 " 6ok AN npHcoepHHEHHs TpyG6o-

OXJlaxKACHHS, YTO Bbipazaercs q)yHKU.HO RPOBORA OXA2KAAEMON BOAKS 6 —

HaJIbHOH 3aBHCHMOCTBIO CMOTPOBOE OKHO; 7 — NaTpyGok
AJs1 OpHCcOoeSHHEHNA TPyGon poBO=-
pa OTBOAR OXNaKALHROHK BORLY

Qo *
p— 8 —naTpy6oK Js15i NPBCOeANHEHH S
E; G)[N 1, B, cxema, noqus]. (5.12) o S LI

BOMY KJlaniaHy NOCTOSHHOIO ypOB-

[MokasaTenb umcaa eQMHHI[ MepeHoca & oM & o o™ 1O
NOJIHOrO TemJia B PeXNMax HCNapHTelb-

HOTO OXJiaxkpaeHusi BoAW N; BuUHCAsieTcss no BHpaxenuio (1.69).

Ilogasaresis ycjioBHOTO KO3(¢HLHEHTa OpOIleHHs
= B/mA,

rie M = (lp, — lu,)/(tw, — tw,) — KOS(PHLKEHT NPONOPLHOHATE-
HOCTH, KKaJ/KI-Ppaj; A — NonpapouHbill MHOXHTENL B YPaBHEHHU
TennoBoro 6ananca, NPUHHMAETCS B 3aBHCHMOCTH OT ly,.
[ HauGonee COBEPLIEHHOH MO TEMJIOTEXHHYECKHM MOKa3aTensM siB-
i JisileTcA MPOTHBOTOYHAsI CXeMa JBHIKEHHSI BO3[lyXa W BOMBL, JJisl KOTO-
—po#t B pabote [17] nonyueno criefyioliee pacueTHoe BhpaXeHue /i

BHIgHC/IeHHs 1nokasarenss E7:

: Ef=(1—e ) )(B" =TV (13
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Jns cayyas B® = 1 nokasatens EY oluncaseTcs:
7= N/l Np).
Hurepnperanna Buipaxenus (5.13) npeacrasnena ma rpadwuke

puc. 115.

KosgpdunnesT o nepeHoca
MOJIHOTO TeIJa, BXOAAILHE B
noKasatenb N;, BBIYHCASETCA
no ONBITHEIM dopmynam. [as
-annaparop  HUCNAapHTeJbHOrO
OXJIaXJIeHHs] BOOBl C DPeryJsp-
HOH COTOOJNIOUHOM  HacajnkoR
HCIOJIL3YETCS ONBITHOE Bbipa-
)Kenue (2.24).

B annapare HO-50 pas
paGoThl HAa 9HCTOR BOAE HC-
NOJL3YIOTCH COTOBHIE GJIOKH C
d, = 5,9-107® M, yTO cooTBET-
CTBYET CJEAYIOHM KOHCTPYK-
THBHBIM I0Ka3aTe/1sM peryJsap-
HOH CcOTOOJIOUHOH Hacajkw:

£ mAj8-18 }7,5 AR T R

ors //é/’/\ // v

wol L AWAN AT A Lo

06 ;// (/ ¥ ] o r// &

060 // // //7/ /// /// =k

ass /// / // // 07
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045 '/ ///

‘ 4vd

40
0668 10 12 14 16 18 20 N, =6F/G

Puc. 115. I'pabuk gas pacyera pexuMOB
HCIIAPHT/BHOrO OXJ1amAeHH: BOAK

nopucrocte Il = 0,83; cmaunpaemmiii nepumerp U = 358 M; to-
BEPXHOCTb KOHTakTa F = 296 ™%, ray6uma Hacagku O, = 0,8 w;
YCJIOBHO-2KHBOE CeyeHue ]‘4,17c = 0,63 m2.

IlnoTHOCTL OpOMeHHs peKoMeHAyercs BLIOHPaTh B MpeieNax OT
.20 po 30 kr/m-u, yTO cooTBETCTBYET pacxosaM soan G, = 20-358 =
= 7150 kr/u u G, = 30-358 = 10 700 Krfu.

B annaparte ycranopsieHo uetsipe Mexannueckux GOpCyHKH ¢ AHa-
METpPOM BHIXOAHOTO OTBEpCTHA 12 MM,

ffp ~0 672



F'nasa VI KOHCTPYKTUBHBIE XAPAKTEPUCTUKH
U METOABI PACHETA AIPETATHbIX
U MECTHbIX HEABTOHOMHbIX
KOHAUUHOHEPOB

XapakTepHEIM NPH3HAKOM HEABTOHOMHEIX KOHIHMIIHOHEpPOB SiB-
fisieTcsl OTCYTCTBHE BCTPOCHHHIX B arperartbi HCTOYHHKOB IIPOH3BOACTBA
xonona u tenna. Ilostomy obsasatencHbIM yC/loBHEM AJisi o6ecredeH st
paboThl TaKHX KOHJHIHOHEPOB SABJSETCS HajlH4yHe NEeHTPaJbHBIX
HCTOYHMKOB TEINIO- M XOJOLOCHA0MXKEeHHs, OT KOTOPHIX mo TpyGonpo-
BOAAM NOABOAMTCH TOpsyas H XOJIOZHAsA BOJAa K BCTPOEHHLIM B arpe-
raThl annapaTtaMm JJIsi OCYLIECTBJICHHS NPOLECCOB TEIJIO- H Maccoo6-
MeHa npH o6paGoTKe KOHIHLMOHHPYEMOro BO3LyXa.

§ 6.1. HEABTOHOMHbBIE ATPETATHbIE KOHIAWLHOHEPHI

Ilovonenosckuit MaliMEOCTPOUTENLHEIH 3aBof «KoHpuuHOHEpY BEI-
flyCKaeT HEAaBTOHOMHLIE arperaTHpie KOHJHMIHOHePH HOMHHAJbHOH
NPOU3ECAHTENBHOCTLIO [0 BO3AYXY OT 2,5 1o 18 Thic. M¥/u, :

ArperaTHble KOHAHLHOHEDHl NOCTaBJSIOTCS 3aBOJOM-H3rOTOBHTe-

JeM B coGpaHHOM BHIEe € KOMILJIEKTOM NpPHGOPOB aBToMaTHuetKoro
perysinpoBanus H ynpasjeHusi. KOHIUIHOHEPH - HMEIOT YCJOBHEIM
unnekc KHY (koHauiuonep HeaBTOHOMHBIH yHHBEpCaNbHbIH), 1Hdpo-
BOoe CcCO3HaueHHe OTBEYaeT HOMHHAJILHOM NPOM3BOJUTENBHOCTH IO
BO3AYyXY B Thic. M%4. PaccMOTpHM OCHOBHBIE KOHCTPYKTHBHBHIE OCO-
6eHHOCTH H JlaHHBIE JJI NOAGOpa arperaTHLX KOHIHIHOHEPOB.
) Ha puc. 116 npencrapsieHbl NpHHUMNHATLHBIE CXEMB 06PaGOTKH
Bo3ayxa B KonpunHonepax KHVY-2,56, KHY-5 u KHY-7,5. Konau-
IHOHePh! YHHBEPCAJbHBI 10 KOHCTPYKIIHH, HMEIOT OJHHAKOBYIO Bbl-
coTy 2350 MM u ray6uny 1025 mm. IlupHHa KOHAWMIIMOHEPOB YBeJH-
YHBAETCS] ¢ POCTOM HOMHHAJIbHOH MPOH3BOAMTENILHOCTH MO BO3AYXY,
TaK KaK COOTBETCTBEHHO yjsaupaercs (anss KHY-b) nnu yrpausaercs
(nns KHY-7,6) pasmep no WHpHHe MNONEPEYHOTO CEYEHHS! KaMepbl
opowenus. M3 cxeMm xoHanuuoHepoB Ha puc. 116 Buano, 4To B neasx
MakcHMaJlbHOM yHH(HKAIUH KOHCTPYKIHH yBe/IHYeHHe HOMUHAJLHOM
NIPOH3BOLHTENILHOCTH MO BO3AYXY BO3AYWHHIX (JHIBTPOB H TEMJOBOM
NPOHSBOANTEJLHOCTH KaJlopuepoB AOCTHrAeTCH YIABAHBAHHEM HJIH
yTPaHBaHHeM KOHCTPYKTHBHBIX 3J1€eMEeHTOB (a30BOro KOHAHUIHOHepa
KHY-2,5.

PaGota konaunuoHepoB paccuntana Ha 100% wucnonb3oBanus
HapyKHOTO BO3JlyXa MJIH Ha NpHMEHeHHe PelUPKYJAIHH, YTO JOCTH-
raeTcsi ¢ MOMOILBLIO BO3AYIUHBIX KJIallaHOB, YCTAHOBJIEHHHIX HA BXOJE
B KOHJMIHOHeD. I1poleccr! oxsaxieHns 1 oCylueHH s BOSLY Xa, a TaKkKe
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€ro axuabaTHYECKOro YBJIAXKHEHHS, OCYLIECTBASIOTCS B ABYXXOJOBOHR
BepPTHKaJbHOH Kamepe opoiieHHMs ¢ QopCyHKaMH auaMeTpoM 4 MM,
Pacuer pexXMMOB paGOTHI KaMep OpOIUCHHUS MOXKHO IPOBOAUTH IO
nokasarensam E; u E, , npuBeeHHuM B § 2.1 fns ABY XpSIAHBIX TOpH-
30HTAJBLHEIX KaMep OpoileHus.

OcCHOBHLIE TeXHHYeCKHe XapaKTepPHCTHKH HEaBTOHOMHLIX arpe-
TaTHBIX KOHJMIIHOHEPOB IpHBeleHH B TabJ. 22.

| 1

t 4
3
1{*7 =
» 8/ an "e aw
5
7
[
=5 ;_—:ﬁ‘ 5 )
Z ) ) S—— _I y
9/ ,{{ Puc. 117. INpupnanuanbabie cxemn ofpator-
a) XH Bosfyxa B koRpunuonepax KHY-12 (a)
‘ v KHY-18 (6):

1 — po3pywHHE KJIaNaHK s PEryAHPOBAHHS COOTHOUIEHHS! KOJAYECTB HAPYIKHOIO H PEHHD=~
KYJSALHOHHOrO Bo3flyXa; 2 — BO3Aymnnift duastp; 3 — Kajgopudepn nepsoro mnoporpebpa;
4 — Kamepa OpDOWEHWH; &§ -— MOBEPXHOCTHHIE BO3RYXOOXJAAWTENH; 6 — KanaeoTREAHTEJND;
7 — kanopupep BTOPOro NOKOrpeBa; § — BEHTHAATOPHHIE arperat; 9 — Hacoc; /0 — popsHo#
dunbTp; 11 — narpyGok gnst nOfayH o6pabOTaHHOrO BO3fyXa

Ha puc. 117 npenctapnens! npHHIHNHAJNBHBE CXeMbl 0OpaGOTKH
BO3JlyXa B arperaTHuiX KoHaHuuoHepax KHY-12 n KHY-18. B stux
CXeMax OXJaxJeHHe H OcyHieHHe BO3AyXa OCYIIECTBJISIETCS B NOBEPX-
HOCTHBIX TenJIOOGMEHHHKaX, H3TOTOBJSEMBIX H3 OGHMETaJJIHYeCKMX
opeGpeHHBIX TpyO. PacueT pexxHMOB oXJlaXKIeHHsI H OCYILIeHHsI BO3/yXa
B 3THX BO3LyXOOXJaIHTeNsiX MOXKHO NPOBOAHTH MO OMBITHEIM (OPMY-
aam, nonyuesHeiM K. I. CepatoBhM Ji1s JBYX cXeM coefHHeHHS
TenJ006MEHHHKOB Ha BOJE:

. NpH MNOCJIEZOBATE/ILHOM COELAHHEHHH

k, = 6,85 (vp)®-%5w’! kkan/m?-u-rpax;

NpH NapaJIeNbHO-NOC/IEIOBATENbHOM COEIHHEHHH
k; = 6,4 (vp)*%w®! Kkan/m®.q.rpan.
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Tabauya 22

Texnuyeckue XaPAKTEPUCTHKH HEABTOHOMHLIX ATPEraTHhX KOHAHUMOHNEPOB

Konpuiuonep
TlokasatenH
KHY-2,5| KHY-5 | KHY-7,5| KHV-12| KHVY-18
HomsnaibHas nNpPOH3BOAH-
TeJbHOCTH 10 BO3AYXY, )
quic. M3/ . . L ... .. 2,5 5 7,5 12 18
CeoGoznoe “naBfienne JJs

TIPEOAOACHNS CETH NPUCOESH-

HHTCJbHHX  BO3JYXOBOJOB, . -

kre/M®2 L. L L L L L L L. 26 30 30 30 30

KaJopadep nepsoro nopo-
rpeea:
NOBEPXHOCTh, M® . 17 34 51 68,2 136,4
JKHBOE CEucHHE, cM2 }um
npoxoza: )
BO3AYXA o« . . . o -f 1650 3300 | 4950 3900 7800
CBOHBE « v 4 4 v e . . 5,78 5,78 5,78 14 28
Kanopugep sroporo noao-
rpesa: '
[OBEPXHOCTh, M% .1 8,6 17 17 34,2 34,2
JKHBOE CeyeHue, CM2 JMH
npoxoAa: i
BO3yXa . . . . . .| 1650 33600 4950 3900 - 3900
BOAH . . v o 4« o o . 5,78 5,78 © 5,78 14 14
Kanepu OpOleHHA: :
. AuaMerp GOpCYHOK, MM 4 4 4 4 4
. 4ycno ¢opCyHOK 21 35 49 18 36
MakcumanbHBE pacxol BO-

Rul, nonaBaeMoﬁ HacoCoM,

IET % ey s @ F S0 o 4 L 4500 5000 . 13 500 4600 7000
_JlaBlieHHe TOABONMMOLO K . )

' KOHIHLHOHEPY CKATOTO BO3-

RyXa Aans paboThl CeTH aBToO-

MaTHKy, aTH . . . . . . . 3—6 3—6 3-6 1,5—6 1,5—-6

. YcranoB/leHHas MOLIHOCTHL

_ eaexrponsurarenefi, KBt 3,9 7,2 7.2 14,5 14,5
Ta6apuTHbie pasmepn, MM:
BHICOTA + 4 4 v o & .« - 2350 2350 2350 2850 2850
WEpHHA . o . . . . . .| 1350 1800 2250 1853 2745
 FayésHa . . . . . . . 1025 1025 1025 1815 1815
TosepxuocTHEle  BO3AYXO-

OXJaNTEJH: :
NIOBEP XHOCTh, M2 .1 Her Her Her 137 274
KHBOE CeUEeHHe JJ% npo- 5

X0Aa, cM%;
BOBAYXE o o « o o » » » 3900 7800
BOABI . . . . . . » » » 110 220
Macca arperara, kr 785 1020 1270 1900 2770
Macca nyabTa ynpasie-
BHA, KT . & ¢ o o o s o o 140 140 140 140 140
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TpumeHeHHe 3THX ONBITHHIX (POPMYJl PEKOMEHIyeTcsl B AHANasoHe
MaccoBoH CKOpocTH Bosayxa oT 5 10 10 Kr/m?:-c M CKOPOCTH BOJIHI
B Tpy6kax ot 0,4 no 1,0 m/c.

Kasopudeps! nepeoro ¥ BTOPOro Nojorpesa B arperaTHHIX KOHAH-
LMOHEPaX H3TOTOBJIAIOTCA U3 GHMETasJIMYecKHX OpeGpeHHHIX Tpy6
H npefHasHayeHEl JJIsi MHTaHHA ropsiyedl BOJOH ¢ pacueTHOH TeMIe-
parypoii 130—70° C B sumnee u 70—50° C B sernee Bpemsa. [lns
pacueta Ko3(QQHLHEHTOB TEIIONepeaayn MoXKeT OHITH PEKOMEeHJOBaHa
onuiTHas ¢opmyJda, noayueHsas WM. I'. CenartoBmiM,

k = 10,5 (vp)**w®? kkan/m?.u-rpaf.

®opMysly PEKOMEHAyeTcs NPHMEHATb B JHANasoHe H3MEHEHHs
MaccoBOH cKopocTH Bosayxa oT & a0 10 Kr/m%-c M CKOPOCTH BOAKI
or 0,2 5o 0,9 m/c.

Kanopugepr # NoBepXHOCTHBIE BO3Y X00XJIaHTe/H B arPeraTHbiX
koHauuuonepax KHY wusrotoBnsiiorcs H3 GuMeranyiMyeckHX Tpy6
C HAaKaTHEIM aJlOMHHHEBHIM opeGpeHHeM: BHYTPeHHAs Tpy6a cTalbHast
25X 2 MM, HapyXHas Tpy6a allOMHHHEBas ¢ JHaMeTpoM Io opeGpe-
HHI0 49 MM, BeicoTOl pebep 10,5 mm, Tomuuuboil pe6pa 0,8 MM H 1a-
rom opebpenns 3,5 Mm. '

Mertozbl pacyeTa NMOBEPXHOCTHBIX BO3JYXOOXJafHTeJled U BO3MY-
XoHarpepartesiefi H3noxenn B ra. III. B nepexopHei n XoJonHbIi
nepHojsl Toia anauabaTHYecKoe YBJaXKHEHHE BO3JyXa B KOHJHHHO-
Hepax KHVY-12 u KHV-18 ocymecTsisiercs BKJIIOYCHHEM ' HACOCA,
KOTOpHI o6GecneunBaeT OpolleHHe BOJOH NOBEPXHOCTH BO3JYXOOXJla-
autesell, B TpyOKH KOTOPHIX He INOAaeTcsl XoJoiHas Boja. Bo3spyx,
npoins opollaeMble TeNJOOOMEHHHKH, NOJyyaeT KOHEYHYIO OTHOCH-
TeJIbHYI0 BAaxHOCTb 80—90%.

3HayHTeNbHEIM NPEHMYINECTBOM arperaTHbIX KOHAHLHOHEPOB SiB-
JIleTCsl UX MOJIHAasi OCHALEHHOCTb M KOMILJIEKTHAs! NIOCTABKA 3aBOJOM-
M3TOTOBHTE/EM B €JJHHOM arperate, BKJIOYAIOILEM B ceGst HE TOJBKO
annapatel JJisl TEXHOJOrHyecKoll o6paboTKH BO3AYXa, HO H MpHGOPHI
Pery;iMpOBaHHs, UCNOJHHTE/bHEIE MEXaHH3MBI, HAacoC. ArperaTHocTb
[OCTABKH 3HAYATEJLHO COKpaLlaer 3aTpaThl Tpyja NpH MOHTame H
IIyCKe B 5KCIJyaTallio KOHIHIHOHepoB. [lo cpaBHeHMIO ¢ LEeHTpalb-
HBIMH FOPH3OHTaJNbHRIMH KOHJHLHOHepaMH, coGpaHHEIMH Ha 6ase
tHnoebix cekuuil KT, arperaTHbie KOHAHLHOHePH! 0GeCNeYHBAIOT 3Ha-
YHTEJILHYI0O SKOHOMHIO MJomazH, TpeOyeMoli Ansl pasMeIlleHHss arpe-
raToB.

B nensx cospanus egMHOro yEH(QHIHPOBAHHOTO Psijla ar PEraTHBIX
HeaBTOHOMHEIX KOHAMLHOHEePOB B HacTosilee spems BHUWKonasent-
Mawl # CKTB «Konpnnuonep» nporoasT oTpaGoTKy ' KOHCTPYKLHH
6n0usnix kKoHpHuHOHepoe THna KTH Ha HOoMuHanbHYIO NPOH3BOIM-
TeJLHOCTb N0 BO3AYXY OT 4 1o 256 Thic. M%/u.

Ha puc. 118 npexcraBnena npHHUHMHAJNLHAst cXeMa COOPKH

6aoynoro konpuuronepa tina KTH-16 nas ropusontanbHod H BepTH-
KaJbHOH KOMIOHOBKH. B KauecTBe anmapara 1Jisi TenJio- ¥ Maccoob-
MeHa B 5TOif CXeMe CJYXKHT ABYXPSiAHas Kamepa opolueHHusi. Kpome
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TOro, TNPELAYCMOTPEH KOHCTPYKTHBHBIH BAPHAHT € fIOBEPXHOCTHLIMH
BO3/lyXOOXJIaJINTe/IIMH H KaMepoil OpOmeEHsl IJisi alHabaTHYeCKoro
YBJIAXKHCHNS BO3AyXa.
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~ Pue. 118. Tpanuunuanbrbe cxeMb c60pKH 6i0uHoro koemnukoHepa KTH-16 ¢ ka-
Mepoil OpoLIeHHs:

- @ — ropusoutaspHas c6opka; 6 —- BepTHKasbHas cGopka; I — BO3AYIUHAas kamepa, 2 —
BOsAiywmsbiit GHILTP; 3 — KanoOpHpED NEPBOro NOAOrpeBa; 4 — Kamepa OPOIIEHHS; 5 — Ha-
€oC; 6 — NOABOA XOJIOAHOR BOAL; 7 — BOusIHOI QHALTP; 8 — Kasiopudep BTOPOro NOAOrpena;
9 — BeHTHASITOPHBIA arperar; 10 — naTpyGOK ANS NOJAYH NPHIOTOBJIEHHOTO Bo3ayxa; [1 —
BO3AyIibtl KJaNad DPEryJHPOBAHHS NOCTYNJEHHS HapyHHOro (HJAH PpELHPKYNALHOHHOTO)
BO3jlyxa; /2 — BOSAYWHHIH KyanmaH PEryJupoBaHusl NOCTYNJEHHS DELHPKYJALHOMHOIO (HjH
R HapYKHOI'0) BOSAYXa .
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§ 6.2. HEABTOHOMHBIE NOJABECHBIE KOHIAWLIMOHEPDI

ITon pykoeoacTBOM aBTOpa pa3paGoTaHbl HEABTOHOMHbLIE NOJIBEC-
nuie Kopauunoneps tHna KHM-2,6 n KHM-5, Brinyckaemnie nomo-
JEeIOBCKMM MallHHOCTPOUTENLHEIM 3aBofoM «Konpuiuonep». Kon-
CTPYKTHBHO annapaTtsl COGHpaloTCsi H3 OTAEJNbHBIX yHH(PHIHPOBAHHBIX
cekunil. IlocaenoBatenbHOCTh HMX COODKH ONpElesercs KeJaeMoi
TeXHOJIoTHuecKOH cxeMoil 06paboTKH BO3AyXa, KOTOpasi YKa3kIBaeTcs
B 3aKa3e-HapsJie JUIS 3aBoJa-H3roToBHTeNs, M noTpebHTe]L Nonay-
4aer KOHAHLMOHEP B COGPAHHOM BHJE. }

PaccMOTPHM KOHCTPYKTHBHEIE OCOGEHHOCTH H TeXHHYeCKHe NoKa-
3ateny ocHoBHbIX cekuuil. Ha puc. 119 nokasan nopspok cGopku
cexiuit B konaunuonepax KHM-2,6 m KHM-5 pns kpyraoronosoit
06paGoTKH BO3AyXa C peryjaHpyemoi peuupkynsiiueil, Hoctyn Ha-
PYXHOro BO3AyXa B KOHIMIHOHEP OCYILECTBJISIETCS OTKPHTHEM
CTBOPOK KJjanaHa I, NpHBOAMMBIX B JBHXKEHHE OT 5JEKTPHUECKOro
HCIOJIHHTEIbHOrO MexanH3Ma 2. CoOTHOLIEHHE KOJHYECTB HAapyKHOrO
H PEUUPKYJSIHOHHOTO BO3AyXa PEryJIHPYeTCs MOJIOXKEHHEM CTBOPOK
KJManaHoB 3 H 4, NPHBOAHUMEIX OT OGILEro 3JEeKTPHYEeCKOro HCIOJHH-
TEJIbHOTO MeXaHH3Ma 5. 3aBoji-H3TOTOBHTENbL MOXET IMOCTaBlfATb
KJlanaH Hapy»XHoTo 3 M PenupKyJAsinMOHHOTO 4 BO3lyXa KaK C 3JeK-
TPHYECKHM, TaK M C PYYHEIM NPHBOAOM.

M3 cmecntesbHOlM KaMephi 6 BO3AYX MOCTYNaeT Ha OUUCTKY B CEK-
IHI0 QUILTPOB 7, KOTOpas COCTOMT M3 FOPH3OHTAJBHO DPacIiOJIOXKeH-
HBIX MeTaJlJIHY€CKHX paMOK, 3aNOJAHCHHLIX (HIALTPYIOUMHM MaTepHa-
JioM. MeTtaJnnyeckHe neperopoiky- 06ecneuyrBaloT IPOXOXKAEHHE BO3-
AYLIHOTO MOTOKa uepe3 paMkH ¢unbTpoB. JlocTyn BO BHYTPL CEKIHH
OCYILCCTBJISICTCA 4Yepe3 cheMHble GOKOBbl€ MaHeJH, NpHKpenJseMee
K Kapkacy ceklluH BHHTamMH. B maHenn npenycMoTpeHO ruesjiio Aas
YCTAHOBKH JaTyHKa.

B konpuunonepe KHM-2,5 no BricoTe ycTaHOB/IEHO IIECTb PaMOK
¢uabTpoB, obpasyroiux obiyio qacagHylo miomans GHILTPYIOWE
noeepxHoctd 1 M2 Jlns xoupHuuonepos KHM-5 raGapuTbiit pasmep
0 IIMPHHE yABaHBaeTCs, M pa3memaercs 12 paMok B Ba BepTHKaJlb-
HBIX psijia ¢ QUALTPYIoeH NoBepXHOCTbIO 2 M2,

B xoJionHbIfl MepHOZ rofia OYHIEHHHBIH BO3LYX HarpeBaercs B CeK-
ILHK NepBoro MojJiorpesa &, cocrosilefl H3 OLHOTO JBYXPSLHOIO TENJO-
OGMEeHHHKa,

Ceknusa agnabaTHyecKoro yBJaxXHeHHsi § BKJiouaeT B ceGsi BepTH-
KaJlbHEIe KacceThl, 3alOJIHEHHblE JApeBecHOH cTpyxkKol. Penupkyns-
HHs opollalomed Boab obecneunBaeTcsi paGoTOH BCTPOEHHOrO B CeK-
IIHIO MOTPY3XKHOTC Hacoca ¢ 3allLEHHBIM OT IONaJlaHKs BJ1aTH 3J1eKTPO-
JBHraresieM. YOuwib BOAK B NOANOHE MONOJHsieTcss OT BOAONPOBOAA,
DpHCOeNHHsAeMOTO K naTPyOKy, HA KOHLE KOTOPOro YCTaHOBJIEH iua-
POBO# HOANHUTHIBaKOMIKI KpaH. [TocTosiHHEI ypOBEeHb BOAH B MOAOHE
obecneuynpaeTCst NEPENHBHEIM yCTPOHCTBOM, COEIMHEHHBIM € KaHalH-
sanuonHofl cetbio. Jlns ciMBa BOAH M3 NOJOHA MPEAYCMOTPEH crie-
' LHAJBHHI KPaH Ha JIMHKH, NOAKJIOYaeMHil K naTpyGKy MepeiHBHOTO
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ycTpoiicta.  OdibeK THBHOCTD » e
anuaGaTHYecKoro yBJaXKHEHHSH
OlLIEHHBaeT s uepe3 NoKasarteib
E,=0,75. Ilns peryauposa-
HHS CTEeNeHH YBJaXKHEHHs BO3-
AyXa CJayKHTOOBOLHOH KaHaJl,
cTelleHb OTKPHITHH KOTOpPOTO
peryJHpyercs NOJIOKEHHEM = X
CTBOPYATOro KJiamaHa, HpHEBO- e
JHMOTO B JIBHIXKEHHe yepes cIe-
OMajdbHble TATH  OT pPaGoTHl
9JIEKTPHUYECKOTO HCIIOJHHTE b~
Horo Mexanmsma. Jlns npeno-
TBPaLUECHHS YHOCA OTHENbHBIX
Kanejb Ha BHIXOAE U3 CEeKLHH
YCTaHOBJIEHH TpocTeiiiMe ce-
NapaTophL O6enyxusanue
BHYTPCHHEH YacTH CeKI[HH OCy-
ILECTBASETCH 4Yepe3 ChEMHEIE
GOKOBEIE NaHEJH.

. Bentunstoppas cexuus 10
Ins KoHpunuonwepa KHM-2,5
BKJIIOYaeT B ce6st OAWH BEHTH-
JISITOP JIBYCTOPOHHEr0 BCACHIBA-
HHS C AMaMeTPOM pabouerc Ko-
Jieca 300 MM: JIIst KOHAHIHOHEPa
KHM-5 npumMensitotes siBa aua-
JIOTHYHBIX 110 KOHCTPY KL{HH BeH-
THnatopa. Ilpueop paGouero
KOJleca BEHTHAATOPA OCYHIeCTB-
JIfieTCsl yepes KJIHHOPEMEHHYIO
gepefady  OT MaJOLIyMHOTO
snekTpoxguraress. Bentuas-
TOP M 3JIEKTPOABHraTe/b ycTa-
HOBJIEHHI Ha oOleH MeTansu-
YeCKOH pame, CBsAI3aHHOH ¢
KapKacOM CeKLHH yepe3 mpy-
XKHUHHBEIE aMopTH3aToprl. Ha-
THeTaTe/IbHO® OTBEPCTHE BEH-
THNIATOpA yepe3 rHOKYIO BCTaB- -
Ky coeuHeHo ¢ auddpysopom,
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Puc. 119. Hopsitox cGopka cexunii B
Kohpmunonepax KHM-2,5 w4 KHM:5
AAst KPYIJIOTOAOBOH 06paGOTKM BO3- -~

BYXa C perynupyemofi peuupxyns- 05t~
= e .-, uMeH STER
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B GOKOBOH CTeHKe KOTOpPOrc MpefyCMOTPEHO FHe3[o AJIS  YCTaHOB-
KH JlaTYHKa.

Hloctyn K BHYTpeHHeH yacTH BEHTHJISITODHONH CEKIHH OCYILECTB-
JIAETCS yepe3 ChbEMHEIE CTEHKH, BHYTPEHHSIsI MOBEPXHOCTb KOTOPLIX
NOKPhITa 3BYKONOIJOMAIOINUM MaTepHaJIoM.

locne auddysopa Hareeraemblit BO3AYX NOCTYNaeT B CEKIIHIO
OCHOBHBIX TeIJIOOOMEHHHKOB, Ppa3fieJieHHYI0 TOpH30HTaNbHOH Ffepe-
TOPOAKCH Ha OCHOBHOH HarpeBaTeJbHBIH /1 (BepXHHMI]) H OCHOBHOM -
oxJjiaputenpHbli 12 (HHXHHH) Tenmsioo6MeHHHKH. Ilepexopnas cek-
uHsi I3 uMeeT BHYTPEHHIOW neperopoiky 14, uyto o6ycnoBnHBaer pas-
JENbHOE JABHIKEHHE BO3AYIUHBIX TMOTOKOB I0OCJ€ HarpeBaTesIbHONO
U BO3JYXOOXJIAHTENLHOrO TenJicoOMeHHHKOB. Pasnenennnie xouofi-
HBIl H TOPSIYHH NOTOKH BO3AYXa NOCTYMAIOT B CEKLHIO B3aHMCOGpat-
HBIX BOSAYMIHEIX KJamaHoB 5, KOTOpasi COCTOHT U3 TPEX CaMoCTOs-
TENbHEIX 30H 16. B Kaknofi 30He MMeeTcs TFOPH3OHTa/lbHasi nepe-
ropoaka I7, npHMbIKaomas Yepes YIVIOTHHTEJbHYIO NPOKNALKY
K neperopoike 14 B nepexonHoH cekuuH 13.

Takum o6pasom, B KaxIo#i U3 Tpex 30H COPA30BAHO JBa CAMOCTOSI-
TeJIbHBIX KaHajla: HHXHHH — AJI NpPOXOAa XOJIOZHOTO BO3ZyXa WM
BEDXHHH — I/l 1pOXoia ropsiyero Bo3ayxa. CTeneHb OTKPLITHS
BEPXHEro H HHIXHEro KaHaJIOB B KaXKJOH 30He 3aBHCHT OT HOJIOXKEHUS
CTBOPOK B3aHMooGpaTHoro KaanaHa 18. CTBOpKHU 9TOTO KJianada HMeloT
o0Iy10 OCb, HO 3aKpernJieHEl co cMemenueM Ha 90°. Takoe koHCTpyk-
THBHOe pelleHHe 0GecrneyrBaeT NpH BPaleHHH OCH KJanaHa OJLHOBpe-
MEHHOE H3MEHEeHHe CTelleHH OTKDHITHS CEYeHHH BepPXHErc H HHIKHEro
KaHajoB. Ecnu cTBOpKa KJanaHa B BepXHEM KaHaje MOJHOCTHIO 3a-
KPHITa, TO B 3TOM CJlyyae CTBOPKAa B HHXKHEM KaHaJie [OJHOCTBLIO
oTkpuiTa. Hcnwiranus nokasand, yTo B J10GOM IOJIOMKEHHH CTBOPOK
B3aHMOOGPATHOrO KJalaHa o6llasi NMPOH3BOAMTENBLHOCTb 110 BO3AYXY
Yepes KaxJyio 30HY, T. €. yepe3 BepXHHH M HHXHMH KaHaJlbl, coXpa-
HAETCH] NPUMEPHO NOCTOSIHHOM. :

Bpamenne ocu Kaanana I8 ocyiecTeJ/isieTcss yepes CrelHaJbHEE
TATH OT PabOTEl SJICKTPHYECKOIO HCIOJHHTEJLHOrO MexapusMa 19,
KOTOpblii CBSAI3aH C TeMNepaTyPHLIM AATYHKOM, YCTAHOBJIEHHLIM B 06-
Cly:KHBaeMOM mnowMeleHuH. Ecan temnmepatypa B NOMEINEHHH MOHH-
3ujlack OT KOHTPOJIHDYEMOIO YPOBHS, TO JAaTYHK NEPeNaeT COOTBET-
CTBYIOIIMH HMIYJbC, M HCNOJNHHUTENbHLI MeXxanHaMm 19 BKJIoyaeTcs
B paboty, cbecrieunBasi NPUKPLITHE CTBOPKH KJamaHa B KaHase XO-
JIOAHOTO BO3JyXa H ONHOBPEMEHHOE OTKPHITHE CTBOPKHM KJanaHa
B KaHaJle ropsiuero Bospyxa. TeM cambIM pacxoji BO3JlyXa YBEJHYHTCS
uepe3 ropAYHil KaHal H YMEHBIIHTCS Yyepes3 XOJIOAHEI KanaJ. [IoBu-
CHTCH TeMnepaTypa CMeCH BO3AyXa, NMOCTYNAaIOLlEro Yepes 3TY 30HY
B 00CJ/y:XMBaeMOe NOMEIleHHe, H, KaK CJIEACTBHE YMEHBLIUEHHsl accH-
MHJISIIIUOHHOH CrocOGHOCTH NPHTOYHOrO BO3AyXa, Gyner ofecrneyeHo
BbIPAaBHHBaHHE TeMIEPaTyPLl BHYTPEHHErO BO3lyXa 10 KOHTPOAHpYye-
MOT'O YPOBHSA.

3aBOJI-H3rOTOBHTENbL NOCTABJSAET 3aKa34HKY MHOTO30HAaJbHBIH KOH-
AHLHOHep B cobpanHOM BHpe. OGecrieyeHue MKECTKOCTH COGpPaHHOTO
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arperata HOCTHraercss HajHyHeM pambl 20, y KOTOpOH HMEIOTCS Crie-
LHaNbHBE puiMBl 2] 1Jis1 KpenJieHHsl KOHIHLHOHEPA B TOABECHOM
MOHTAKHOM MNOJIokKeHHH. [IpH HanoJ/ibHOM HJIH KOHCOJIBHOM MOHTaX-
HBIX MOJIOXKEHHSIX PHIMbL BEIBOPaUNBaiOT M Ha HX MECTO YCTAHABJIHBAIOT
KpenexHele Goatel. s npefoxpaHeHHs] OT TEUH BOAHI MOA JHULIEM
KOHIHLHOHEpA NPeyCMOTPEeH NOAI0H 22, CMBHOMH naTtpyGoK KOTOPOTro
COENHHAETCS ¢ KAHAJH3aLHOHHOH CeThIO.

Ha puc. 119 pnnna co6paHHoro arperata H3 MakCHMaJlbHOTO YHC/A
cekunit cocrapasier 3870 MM, uTO siBssieTcs OOCIHM pa3MepoM st
xouauuHoHepos KHM-2,5 n KHM-5. Paznuuse B raGaputax Mexny
KOHAMUHOHEpaMH 3aKJIIo4yaeTcsi B MX HIHpHHE, KOTOpasi AJsi KOHJM-
nunonepa KHM-2,5 cocrasnsier 950 MM, a ania xouauionepa KHM-5
1710 mm. B konpnnnonepe KHM-2,5 ycraHaBnnpaercss onHa CexIust
B3aHMOOOpaTHLIX KJanaHoe 5, 4To ofecneynBaeT TPH HE3ABHCHMBIX
30HE ob6cayxuBanus. B kowpnunonepe KHM-5 npumensiorcsi npe
aHaJIOT HYHEBIE CEKIHH, YTO o0ecneynBaeT HaJIUYHe IEeCTH He3aBHCHMBIX
30H O0CNyXKHBaHHSA.

K Breixopxomy ¢aaniy B3aumooOpaTHBIX KJamaHOB NpHCOeaH-
HSTIOTCSl TMPHTOYHLIE BO3AYXOBOALI, UHCJO KOTOPHIX JIOJXKHO COOTBET-
CTBOBaTb HHCJY OOC/y:KMBaeMbIX rnomelnexuii unn sod. Hanpuwmep,
B kouuuuuoHepe KHM-5 umeroTcsi 1uecTb CaMOCTOSITENBHEIX 3CH
HOoJlayH  KOHAMIMOHHUPOBAHHOTO BO3fyXa. [loaToMy MakcHMajbHOE
YHCJIO MNPHCOEAMHSIEMEIX NPHTOYHLIX BO3AYXOBOHOB TaKXKe MOXKeT
COOTBETCTBOBATH IECTH. B COOTBETCTBHH C KOHKPETHBLIMH YCJIOBHSIMH
OpHMEHEHHS] HEKOTOpble 30HBI MOTYT OOGBENHHSITLCS OLHHM IpHTOY-
HBEIM BO3JyXOBOJOM.

OcnoBHLIE TeXHHUECKHe mNOoKasarteqs KoHAMIHOHepoB KHM-2,5
1 KHM-5 npusenenst B Tabsn. 23. [loBepXHOCTHHIE TENIOOGMEHHHKH
B 9THX KOHJHIHOHEPAaX H3TOTOBJSIOTCS H3 GHMETaNNMuYeCKuX Tpyo
C aJIIOMHHHEBLIM HAKaTHLIM opebpenHeM. .Ilo KOHCTpykLHU opeOpeH-
Hbie TPYOKH aHaJOr HYHEl NPHMEHSIEMEIM B HEABTOHOMHEIX arperaTHbIX
koHauuuonepax KHY. Brpens no monydyenusi onbiTHHX (GOpMysi mo
UCIBITAHHIO TeNJIOOOMEHHHKOB B KOHAMuHonepax tina KHM pns
pacyera Tenso- M XOJIOAONPOM3BOAHTEILHOCTH HX IOBEPXHOCTHBIX
TEMJIOOOMEHHHKOB MOTYT HCIMOJIb30BATLCSI OMNBITHBIE (OPMYJIBI, NpH-
BeliecHHBe B § 6.1.

Kak otmeuanoch, ofHoH U3 OCHOBHBIX 0COGEHHOCTEH KOHCTPYKLHU
xoupuunonepos KHM-2,5 1 KHM-5 sipaisiercs1 BO3MOKHOCTb OHOBpe-
MEHHOTO OOC/y»HBaHHSI OJHHM KOH[HIHOHEPOM HECKOJbKHX IIOMe-
IEANH WIH 30H, HCNOJb3ysl MHOTO30HANbHBIA NPHHIMN 0ORAYH H
PEryJHpoBaHUs napamMeTpoB NPHUTOYHOro Bo3fyXa. [losTomy npume-
HEHHe MHOIO30HAJIbHHIX KOHAHLIMOHEPOB BLIIBUTaeT crelHpHYeCcKHe
TpeGoBaHus npu BriGope OGOPYNOBAHHS H OGCNYKHBAEMbIX MOMeLle-
HHIL.

HanGonee skoHomuuHpi#i BapHaHT npHMeHEHHsI MHOTO30HAJIbHBIX
KOHIHUHOHEPOB JIOCTHraeTcsi B TOM CJy4ae, ec/lH pacyeTHbE TerJo-
H XOJIONONPOHSBOLHTETLHOCTH NOBEPXHOCTHEIX  TeMJIOOOMEHHHKOB
Onpene/sIoTCsl HCXOMsT He H3 CyMMapHOiH MaKCHManbHOH MoTpeGHOCTH
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O0C/y KUBAEMEIX NOMEINEHHA B TeNfe H XOMOAE, 4 H3 HEONHOBPEMEH-
HOCTH MAakKCHMajibHLIX Harpysok. Hanpumep, npu oGcayxusanuu
OfIHUM KOHZMIHOHEPOM MOMEINeHHH ¢ Pa3HYHBIM IO BPEMEHH CYTOK
MaKCHMYMOM TENnJIOM3OLITKOB (pas/iHuHasi OPHEHTALHs N0 CTpaHaM
CBETa U HECOBNAJCHHE MAKCHMAJBbHHIX TEIJIONPHTOKGB OT COJHEHHOH

Tabauya 23
Texuuueckue HOKasaTe/IH HEABTOHOMHLIX MHOFO30HAILHBIX KOHINIIHOHEPOR

Kouastunotiep
TNoxasazenn
KHM-2,5 KHM-5
Homunanbhas RPOH3BOZHTEJLHOCTD _
no BO3NYXY, THIC. M3/u . . . ., ., . . 2,6 5,0
CrpoGopuoe AaBiieHHE AAS Tpeonose-
HHSA CONPOTUBJIERHH CoTH IIPUCOCHHHH-
TeNbHBIX BO3NYXOBOIOB, Kr/m? . , ., | 35 35.
Kanopngep nepsoro nogorpesa:
NOBEPXHOCTb, M2 . . . . . . . . 18,9 37.8
XuBOe ceuenve, cm® ans npoxona:
BOBAYXA & o o 2 v « o 2 2 & . 2500 5000
BOEBE ¢ v o 2 v o o a0 a o . 37,7 37,7
CcroBHofl Harpeparentuuil Tensoos-
MEHHHK:
MOBEPXHOCTb, M2 . . . & . . & . 13,7 - 27,4
WuBOe Cevende, cM® AN HPOKOAa:
BOMYXA 4 o e re s aa . . 850 1700
BOABL & & 4 4 - 4 . ... . 21 21
OcroBuo# BO3LYX00XAaK I0WMI Te-
nAcoSMeHHUK:
NOBCPEHOCTS, M2 . ., . . . . . . . 325 65,1
FHBOE Ceyenve, cM? AAs NPOXORa: :
BOBAVXA v o o v » 2 o o o o » 1500 3000
BOIBI & o o o s o o v 0 v o . 31 31
YcranoBounas MOIHOLTH  SJEKTPO-
meurarench, kBr . . .. . ., ... 1,82 2,95
Tabaputrie pasmeps:, Mm: ‘
BHICOTA. « o o o s o = o « o o 1150 1150
IIMDHHA o o 2 + o o o o o o & . 950 1710
BIMEE o 4 4 o s 0 o v h e e e . 3870 3870

paimnatliiv, HecoBrajenHle MaKCHMyMOB TEeXHOJIOTHUECKHX Tenjo- H
BJIarOu30HTTKOB H T. A.), ORHOBPEMEHHAsl NMOTPEGHOCTH B XOJIOJE BCEX
noMeELIen i MOMKeT GHITh CYILEeCTBEHHO MEHbIIE CYMMapHbIX MAKCHMa/b-
HuiX #arpysok. Ha ocnoBe ananusa rpaduxa pacnpenenienusi no Bpe-
MeHH moTpebrocTell B TemnJe H XOJIOJle MOXKHO CAeNiath Haubosee pa-
LHMOHA/ILHBIA BHIGOp moMelleHH#l, oGbeNUHACMEX AN OGCTYKHBAHHS
OT OIHOIO KOHEMIIHOHEpaA.

BroppiM BaxnbiM (akTOpOM npH OGBEAHHEHHH OOGC/YYKHBAeMEIX
NOMEeIeHHH ABJSETCS TO, YTO OT OJHOTO KOHAMUMOMEpa MOMer OblTh
ofecrieyeHo TOAAEPHANHE NOCTORHCTBA TeMIIEPATYPH W BJAXKHOCTH
BHYTPEHHETQ BO3AyXa TOMBLKO B OLHOM TIOMEIEHHH, 'K KOTOPOMY
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NpeabsBAAIOTCS HauGo/buIne TpeOOBaHHSE MO TOYHOCTH OfecrneueHHs
BHYTPEHHEr0 MHKPOKJIMMATa (PacyeTHOe noMellente). 3afiaHKble napa-
MeTPhl BHYTPEHHEFO BO3JlyXa M XapakTep NpOTeKaHHs npouecca no
aCCUMHJISILHE TEIJIO- U BJAarOU30HITKOB B 00C/YXKHBAECMOM NOMEIEHHH
ABJSIIOTCH ONpEeJeNIAIONMMH BeIMYHHAMH /i BhHIOOpPAa NapameTpoB
BO3lyXa IOCJ€ NOBEPXHOCTHOrO BO3RYRXOOXJALMTENST B PaCYeTHOM
pexnne paboTel KOHAUIMOHEPA B TerJbli nepuon roaa. Ilostomy xe-
JiaeMble BHYTPEHHHE NapaMeTphl BO3[yXa B PYIUX HOMELIEHUAX, 06-
CTyXKUBA€MbIX OIHHM KOHIHUMOHEPOM, JOJIKHBI KOPPEKTHPOBATLCA
C YYE€TOM KOHEYHBbIX NapaMeTPOB OXJAXKAEHHOro BO3AyXa.

AHaJIOTMYHO JIeTHeMy pPEXHMy O 3aJaHHLIM YCJOBHAM AJs pac-
YETHOTO MOMEIEHHUS NPOH3BOJUTCS BHIOOP napaMeTpoB BO3yXa mocse
KaJioprgepoB BTOPOro MONOrpeBa M fiajlee KOPPEKTUPYIOTCS BHYTPEH-
HHE napaMeTpel BO3AyXa s OCTaJbHHIX NoMelneHuii. Brimoadenue
PacyeToB LSSl JIETHErO M 3MMHEIO PEXHMOB 1O BEIGOPY RapameTpoB
DPUTOYHOIO BO3/lyXa H KOPPEKTHPOBKE BHYTPEHHUX NapaMeTpoB JJIs
06CIy XKHBA€MbIX MOMEIIEHHH YAOGHO NMPOBOAMTH METOIOM MOCTPOEHUS
Ha [—d-puarpamme.

§ 6.3. MECTHBIE HEABTOHOMHBIE 3)KEKL{UOHHBIE
KOHJHLIHOHEPDBI-JOBOYM KU

3a nocnemnue rofe B CCCP nosiyumsiv sHAUHTE/IbHOE NPHMEHEHHE
CKB ¢ MeCcTHLIMH 3KEKIIHOHUBIMU KOHJiHIIHOBEepaMK-HOBOIYHK aMH,
KOTOPEIE MOXXHO Ha3BaTh 3:KEKIHOHHBIMH CHCTEMAMM KOHJMIHOHHMPO-
Banns Bosayxa (3CKB). HauGoiiee nosino npenmyiiectBa 3THX CHCTeM
- peanu3yioTCsi HpH CTPOHTENbLCTBE MHOFOKOMHATHBIX 3JIaHMH pasnuy-
HOr0 HasHaYeHMSA: aJMHHMCTPATHBHHIX KODNYCOB TPOMBHINIEHHbIX
TpPefnpUATHH, HAy4YHO-UCCNENIOBATENLCKHX — HHCTHTYTOB, JaGopa-
TOPHBIX M HHIKEHEPHEIX KOpPHYCOB, aXMHHHCTPATHBHO-OGLIECTREHHEIX
YupexJieHuH. ’
B oCHOBE NpOEKTHPOBaHHS KEKUHOHHBIX CHCTEM 3aJIOKEH MpHH-
LUn LEHTPaNH30BAHHOIO CHAOXKEHHUS] OOC/AYIKHBAEMLIX MOMENEHHI
(nH KaXHOTO MOALYJSl NOMELIEHHs)) HAPYXKHBIM BO3LYXOM, TEIVIOM
# xononoM. O6paGoTaHHbIR B HEHTPaNbLHOM KOHAHLHOHEpE HapyKHBLIH
BO3JyX (HasbiBa€Mbli NEePBHYHBIM) HO MAFHCTPAAbHLIM BO3JY XOBOAM
RORBOAMTCA K CONJAM 3XKEKHHOHHBIX KOHAHIMOHEPOB-ROBORYHKOB
(OKI). Brixons uepes comsia co CKopoctbto 12—20 M/c, nepBHUHBI
BO3RYX 5XEKTHPYET H3 NOMELIEHHs PElUPKY/ISSHHOHHEIN (BTOPUYHLIA)
©  BO3JyX. DKEKTHPYeMBIli BO3AYX OuHmlaeTcst B QUAbTPE H Jialice mpo-
- XOZHMT uepe3 TemJOOOMEHHHK, MO TPYGKaM KOTOPOFO LHUPKYAUpYeET
Tenjas WM XoJojHas Bopa. Biarojgapsa waamuMio HCTOuMHHKa Tensa
HIK XOJI0Jla PENHPKYJSIUHOHHLIA BO3RYX HarpeBaercsi HIHM OXJiax-
R2eTCsl B 3aBHCHMOCTH OT YCJIOBHII (JOPMHPOBAHHS TETLIOBOTO PEXHMA
B NOMEIIEHHH H B COOTBETCTBUH C TPeOGOBAHHEM IORACPKAHHS XKedae-
Moil TeMmepatypsl BO3AyXa.
y Has cospanus HeoGXomMMOM axeKuMm Tpebyercss Q6ecneuHTb
- BaGLITOUHOE NIaB/¢HNe TIEPBHYHOTO Bo3flyXa nepea 2K B npenenax

223



156—40 krc/m2 (B 3aBHCHMOCTH OT BHIODAHHOIO AHaMeTpa cor),
Ha oxpny wacte nepBHuHOro Bosayxa smxektupyercs 1,5—3,5 uacth
BTOPHYHOTO (B 34BUCHMOCTH OT JHAMETPA COTJI U pexHMa paboThi
DK ). O6paboransril B Temyioobmenurke DK/ v cmelnanuuil ¢ nep-
BHYHBLIM BO3MlyX NOCTYNAET YEPe3 MPHTOYHYIO PELIETKY B OGCJYKHBaE-
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Puc. 120. KOHCTPYKTHBHAsI CXeMa KEKLUMOHHBIX KOHIAWIHOHEPOB-IOBOJYHKOB
Tuna KH3-V:

1 —~ KaMepa IepBHYHOrC BO3AyXa; 2 — CKOOB; 3 — pacnpenesuTeNbHas TpySa;, 4 — THOKHI
natpy6oK;, 5 — wTynep; 6 — PYKOATKa NpPHUBOLa BO3AYIWHONO KJanaHa, 7 — BBIXOAMOH [la-
Tpy0oK; 8 — sarsywka; 9 — 3arayuika; [0 — conJiosasi nauweab;, Il — BO3AYWIHBIL KJanas;
12 — cmecuTenbHaf Kamepa;, I3 — ABYXpAAMBIY TenJooOMenuuK, [4 — OAMOPAAHBIN TenJo-
ofMeHHUK; I5 — dunbTp; 16 — nopfoH; 17 — kJanad NepBHYHOrO BO3AYXa

PasmMepnsl, MM

1 | 1 ] 1, | 3

TennooGMeHHUK

1465
1065

1200

800 665 400

1265 | 630

Moe noMellernue. [opsauas u xosonuas Boja nojaercsi K tenjooGmen-
Hukam DK oT neHTpaNbHBIX HCTOYHHKOB TeMJIO- M XOJIONOCHAGKEHHS!.
-. DKL ycraHaBJuBaeTCs, KaK NPaBWIO, B HOJOKOHHOM INpOCTpaH-
cree. Takoe mMecTo yCTaHOBKH ofecneyuBaer 3pPEeKTHBHOE HCHOJB3O-
BaHue DK/l B KauecTBe €KYPHBIX OTONHTENbHEIX MPHOGOPOB B MepHO
OTONHTENLHOTO CE30HA.

Homonenorckuil MamuHocTpoutenbHbil 3aBof «Kouavionep» ce-
pHiiHO BRINyCKaeT JBa THUnopasMepa IJKJI, moJjiyyuBmIMX YCJIOBHYIO
uupekcanmo KH2-Y 0,8A u KH3-Y 1,2 (koHauuHoOHEpH HEAaBTOHOM-
HBIE. 33KEKIFIOHHbIE YHUBEPCAJBHLIE, HMEIOI[HE COOTBETCTBEHHO JJIHHY
rensioo6merukoB 0,8 u 1,2 m).

Kouctpykunsi Konpuumorepa-noBoaunka tina KH3-Y wusobpa-
xeHa Ha puc. 120. OcHoBanuem arperara CAyXKHT Kamepa NepBHY-
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HOTO Bo3nyXa. BHyTpu Hee pacrniojloxkeHa pacnpenenutesbhas 1py6a,
KOHUbLI KOTOPOH BLICTYNAIOT M3 TOPLOBBIX CTEHOK Kamepnl. Onuu
KOHell pacHpeesiuTeNbHON TpyObl HMEET 3arsylKy, a KO BTOPOMY
npucoenusiercs rudkuit naTpyOoK, cesswBaoiui K] ¢ nogsoakoi
nepBUYHOrO BO3AyXa. Ilpm HEOGXORMMOCTH MOCJIEA0BATENLHOIO C€O-
eJMHEHUS] 1O MEPBHYHOMY BO3LyXy HeckoJibkuxX K] sarnyuika
CHHMMaeTCsl M BMECTO Hee HajeBaeTcsl BTOpoH IuGkuil nartpy6oK, cBs-
3aHHBI ¢ pacnpenenuTesrHOR TpyGoH cocennero K],

B HuxneHl yacTH pacnpesesiuTesbHOH TPyGbl HMEETCsl LIeJieBoe
OTBEpCTHE, uepe3 KOTOPOe BOSAYX NOCTynmaeT B Kamepy. KoawuecTso
€r0 pETyJIMpyeTCs ClenHalbHBIM KJlanaHoM BpyuHyio, [1anens ¢ sxex-
TUPYIOUIMMH COIJIaMH, BBIMOJIHEHHBIMH M3 YNPYroro Mmarepuana, pac-
noJjiaraeTcs HajJl KaMepoH nepBHYHOIO BO3AYyXa, 00pasyst HHUKHIOI
YacTb CMECHTENBHOH KaMepH. PenupKyJsi{HOHHHIE BO3AYX MPOXOAMT
OYHUCTKY B (HABTpEe W TensioByw o006paGOTKy B TemiOOOMEHHMKAaX.

3aBoj1- U3ATOTOBHTENb MOXKET NOCTaBJisiTh DKL ¢ pasIMUHBIM YHCJIOM
TENJIOOOMEHHHMKOB, YCTAHABJIUBAEMHIX CO CTOPOHBI MEPEAHEH CTEHKH
CMECHTEJILHOH KaMephl: '

OfMH [BYXPSHBIH TENJIOOOMEHHHK AJS IOCJELOBATENLHOIO Mpo-

XOXJIeHHs! BO3lyXa M BOABl (A/1S HABYX- M TPEXTpYOHBIX CXeMm);.
' JBa TEMJICOOMEHHHKa JJIfl NOCJENOBATEJNBHOrO MPOXOXKAECHHUS BO3-
HLyXa, I'ie IBYXpAAHBIH TeNJOOOMEHHHK NpefHA3HAUeH AJS HOCEN0-
BaTCJIBHOTO MPOXCKACHHS XOJIOXHOH BOAB,, 2 ORHOPSAHBIA — AJg
ropsiueli BORBI (A/151 YETHIPEXTPYGHLIX CXeM).

Bumnagatomuit npu ocyike BO3KyXa KOHIEHCAT COGHPAETCs B MOl
Iione H, npu HEOOXOAMMOCTH, OTBOAMTCS NO TPYGOHPOBOAY, NPUCOERH-
HsleMOMY yepes rufkull LWJIaHr K WTYUEpy Ha CTEHKE HOMJIOHA.
1A BO3MOXKHOCTH PEryJIHpOBaHHSl TENJIOBOH O6PaGOTKH 3MKEKTH-
PYEMOI0o BOSAyXa NPELYCMOTPEH BO3AYIUHBIH KJanaH, HOpUBOAHMBIN
B JIBHXKEHHE Y€pe3 PLIYaXKHYIO CHCTEMy Bpall€HHEM PYKOSTKH. B Jje-
BOM KpaHHeM MOJIOKEHHH KJanad oGpasyeT 3aKphiTylo 3ajlHIon
CTEHKY CMeCHTe/IbHOH Kamephl [lpH nepemelleHun K/anaHa B Hanpa-
BJIEHHH K TEMmIOOOMEHHHKY oOpasyercs CBOGOAHOe CeyeHue mJsi
NOCTYNJIEHHs] 9KEKTHPYEMOIOo BO3JlyXa B CMECHTEJIBHYIO Kamepy 6e3
TenJsioBoi 06paGoTKH. B 3aBHCHMOCTH OT MOJIOXKEHUs! KJanaHa H3me-
HSI€TCS] COOTHOLUEHHE KOJIMYECTB 3XKEKTHPYEMOTrO BOSAYXa, NPOXOAs-
LIEro yepe3 TemJIOOOMEHHHK M OTKPLITOE CEYEHHE B 3aJHEH CTEHKE
(of1iee KOMMYECTBO NPHTOYHOT'C BO3AYXA NPH STOM COXPAHSIETCS MpaK-
THYECKH MOCTOSHHBIM). TeM caMBIM JOCTHraeTcst peryJiHpoBaHue
TENJIo- H XOJIOAOMPOU3BOAMTENbHOCTH TemiooOMenuukos K u

' H3MEHEHHe TeMnepaTypbl MPHTOYHOTO BO3RyXa. B Kpalinem npasom

NOJIOXKEHUH KJlanaH INOYTH MOJIHOCTbIO NEPEKPHIBAET CEYCHME JJIf
NpoXoja 3XKEKTHPYEMOro BO3JyXa uepes TenJIOOGMEHHHK, 4TO obec-
NEeYHBaeT yMEHBIUEHHE TENJIO- WK X0J0J0npousBoanTebHocTH DK,

locne montaxa K] knanaH HEO6XOAMMO OCBOGOAMTHL OT TPaHCe
NOPTHPOBOYHOTO KPEmJieHUst (OTBHHTHTL uYeThipe Goarta). KoHcTpyk-
- 'UMSl KJlanaHa MO3BOJIIeT NPHMEHATb pEryJHPOBaHME TEenJIoX0JOoM0-
npoussoputenbHoCcTH DKL no BO3gyXy TOJIBKO NpH BEPTHKANLHOM

228



yctaHoBKe arperara. IlpH TropH3OHTa/NBLHOM IOTOJIOUHOM * PACIIONo-
wennu DKL cnenyer npuMeHsTs perydipoBanie no soge. Ilpu stom
HeoOXOAMMO BOSAYLIHHH KJIanaH OCTaBHTb 33KPENJEeHHBIM.

CmMecHTesibHAasi KaMepa 3aKAHUHBAeTCSI BHIXOMHLIM MaTpyGKoOM,
npexpcrasasiioniuM coboii obeyafiky H3 OLLHHKOBAHHOH CTajlH BHLICOTOM
80 MM. B 3aBHCHMOCTH OT KOHKPETHHX YCJOBHI IPpUMEHEHUs BHICOTA
natpybka MOXKET H3MEHSTBCSI OpH MOHTAXHOH MNOATOHKE 3a cuer
NOJpe3KH M 0TTHOa €0 CTEHOK.

Koncrpykuuss OKI tuna KH3-Y npennasnauena pns Bctpaupa-
HUSL B CTPOUTEJNBbHHE 3JIeMEHTH 3haHus. [IpuTounHbie W penupKyss-
LHOHHBlE peHIeTKH BCTPAHBAIOTCS B CTPOMTE/NBHEIE KOHCTPYKUMH H 3a-
BOJIOM-HU3TrOTOBHTE/EM HE MOCTABJSIOTCS, & M3TrOTOBJSIOTCH IO CIie-
HAJBEHBIM 32Ka3aM. )KHBLIE CEYEHHS NPHTOUHBIX H PEHPKYJISILIHOH-
HbIX peILeTOK AOJIKHbI COCTaBJsATH He MeHee 80% uX ra6apuTHOroO
cegeHus. JIns BO3MOMKHOrO KpenJieHHsi KOHIMIIHOHepa K CTeHe HJIH
NOTOJIKY NpH pa3jMYHBIX MOHTZXKHBIX MOJOMKEHHSX MNpeLyCMOTPEHB!
CKOOHI. '

YuusepcansHocth KoHCTpyKimd KH3-Y nospossier Ges mnepe-
JI€JIOK HUCHOJb30BAThL arperat Ajsi pasjiMyHBIX BapHAHTOB KOMIIO-
HOBKH: : B )

NpaBoe W JERoe MPHCOEHHEHHs] O NEPBHYHOMY BO3AYXY H TpyGo-
NpoBOAAM; ' .

" [I0CAEAOBATENILHOE COEXMHEHHE NO NEPBHYHOMY - BO3LYXY JBYX
WIH TpeX arperatoB (B 3aBHCHMOCTH OT PacXONOB HEPBHYHOTO BO3-
nyxa); ' : : '

. HANOJILHOE, HABECHOE H NOTOJIOYHOE MOHTAaXKHBiE MNOJOXKEHHUS.

: 3aBojl-usroToHTeIL MOXKeT noctaBmTh JKI ¢ omnM u3 cne-
NyiouMx pasmepoB d. oTBepcTHil B comnax: 3,5; 4,5 1 5,5 MMm.

i Jlns pacuera TenJioBOR TNPOUSBOAHTEJNLHOCTH MNOBEPXHOCTHHIX
Téngoobmennnkos DK HCHONb3yIOTCS ONBITHHE JAHHBIE 10 YAEABHBIM
noKasarte/isM TEIJIOBOH NMPOH3BOAHTeNBbHOCTH A, H A, ,, OTHECEHHHIC
K:1° Haya/lbHBIX HanopoB TeMNEpaTyp ropsiuefi BOAb H PELHPKYJIsi-
L HOHHOrO BO3ZyXa:
i Gt (Tw, ~ Tw,) 1 kkan 1

A H A= (Tw,—1)  Po u-rpan xr/m® ' 6.

rie G, — pacXoi BOABl, Kr/4; . C, — TEIJOEMKOCTb  EOJbI,
Kxan/kr-rpan, T, — TEMHepatypa ropsiueit BOALI nepej, TerJio-
obmennukoM, °C; Ty, — Temneparypa ropsiuefi BOABI NOCJE TemnJo-
obmenHuka, °C; ¢, — TemMmepaTypa peLHpKYJSLHOHHOrO BO3JyXa
nepen TensoobMeHHHKOM, °C; p, — IJIOTHOCTL PEUHPKYJISLHOHHOIO
Boaayxa, Kr/m®. ~ '

Pesynbratel TenJoTeXHH4yeckux wucnpitanuit IKJIl Ha pexumax
BLIHYXKJEHHOH KOHBeKLHH oOpabarthiBaioTcsi mo d¢opmyae (6.1) u
HaxomuTcsl cjeayiomasi (yHKIHOHaJbHAs 3aBHCUMOCTb AJsl MOKa-
zatensi  Ag. : _ ) '

2 S T A,=fGys G, ds I n),. , {6.2)



rie G, — KOJNHYECTBO MPOXOJSLIEro Yepe3 €onjla NepBHYHOTO BO3-
Ayxa, Kr/y; d. — puamerp cones, MM; [] — nokasartesb KOHCTPYKIKH
TenJOOOMEHHHKA; £ — MOKasaTeJb YHCJIAa TenJiooOMeHHHKOB. .
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Puc. 121. OnuiTbie SHavenus YACJIBLHOIO NOKa3aTesisl TerJoBoil npousﬂonme.rﬁ-
HOCTH B BYXpSIHOM 'rennooﬁmemi;ge KH3-¥Y 0,8A npu d., paesom 3,5 (a), 4,5 (6)
i d 5,5 (8) mm

- Jlns pacyeTHOH NpaKTHKH 3aBHCHMOCTH BuJa (6.2) npeacTaBasiiotcs
B ¢opme rpapukoe. Ha puc. 121 u 122 npencraBsieHpl H3MEHEHHS
3HaueHHH mMoOKasaTtesis A, COOTBeTCTBeHHO Jnisi HcnmiTamuit DKL

L M1 14 &
50 50 S 50
// L’,,-lenz/"/ z.=210
\ \ "l LtIL)
AT Pl 2332
e // 180 33l A
i . ‘o | LN Y /i<
> 1/ Gy=T44K2]% é/ 6,180 2/
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y : RN/ 0 /
301 CPLLTT Ry MW/ 30
] [ 1 1
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15 ’ ' =

0w a0 150 G, K21y Bow w0 Gy ntly Be w0 Cu.m2f8
e ) L] & \
Prc. 122. OnuiTible SHaueHAsl YACJABHOTO MOKAa3aTeNs TEIJIOBOH IPOH3BOARTENLHOCTR
B ABYXpsiAHOM Tenoobmennnke KHI-Y 1,2 npu d;, pasuou 3,6 (a), 4,6 (6) 1 5,5 (5) MM
tana KH2-Y 0,8A » KH3-Y 1,2 ¢ AByXpaaunM TeNN006MEHHHKONM.,
Jlas KOHCTPYKTHBHOTO BApHAHTA TPEXPANHOIO TENJ006MEHHAKA (OAHO-
PAAHLIA TenNOOOMEHHHK JJIs ropsuell BOAH) K nokasateasiM A, mo
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puc. 121 u 122 HeoGXORMMO HCNOJb30BaTh MNOHHIKAIOIIMA MHOKH-
tesqe n = 0,64.

PesysibTathl TemjorexHHyecKHX Hcnbitanuit DKJ| npu Harpese
PELMPKYJISILHOHHOTO BO3[yXa B PEXHUMaxX €CTECTBEHHOH KOHBEKIHH
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Puc. 123. OnbiTHHE 3HAaUYCHHS YAEJBHOTO MOKa3aTessi TeIJVIOBOH NpoH3BO-
IHTE/ILHOCTH B PEXKHME €CTECTBEHHOH KOHBEKLMH B ABYXPSHEIX TENJoo6-
mMenuukax KH3-Y 0,8A () » KH3-Y 1,2 (6)

(uepe3 comnna He NPOXOAMT MEPBHUHBIH BO3NYX) o6pabaTeBaloTCst MO
dopmyJaie (6.1), 1 HaXORUTCSA ¢yHKIMOHANbHAs] 3aBUCHMOCTD YAEJb-
HOTO NOKa3aTelsi TenJoBOi NPOHU3BORHTENBHOCTH A

A v =f(Cw To —ts II; n) (6.3)

Ons pacueTHOH NpaKTHKH 3aBHCHMOCTb BHAA (6.3) npencrae-
asietcst B dopMe rpaHKOB, KaK 3TO caenano Ha puc. 123 paast venbl-
tapufr DK tana KHA-Y 0,8A 1 KH3-Y 1,2 ¢ nByXpsAaHbIM TenJio-
o6MeHHHKOM. JIJil KOHCTPYKTHBHOTO BapHaHTa TPEXpPSAHOro TenJio-
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o6MEHHNKA (OAHOPSAHBIE TenJOOOMEHHMK AJIsl ropsiueil BOjwl) K 1o-
KasaresisMm A, no puc. 123 Heoﬁxozumo HCNOJbL30BaTh NOHHIKA0-
muit maoxutens n = 0,4.

Jna pacyera Xos0a00pOU3BOAUTENLHOCTH NOBEPXHOCTHRIX TeMnJIo-
obmeHHUKOB DK/I npu OTBOAE TOMBLKO SIBHOTO TEMJia OT PELUPKYJf-
LHOHHOTO BO3JlyXa HCHOJIL3YIOTCS ONBITHHIE JAAHHBIE 10 YACJbHBIM
0Ka3aTeNIsiM  XOJIONIONPOU3BOAUTENBHOCTH Ay, OTHeceHHbe Kk 1°

20 / 72. - A
VLA |
. //(/5=wxa/u / / ///

Vo /

$20 700 700Cunele 100 W0Gwnzhk 0 100 200 &y, a2iy
) a) 6/ 8)
Puc. 124. OnwiTebie 3HaYeHHs YAENBHOIC MOKa3aTelsl XOJOJONPOH3BOAUTENb"

HOCTH B )myxpsmﬂom TennoobMennuke KH3-Y 0,8A npu d., paBuom 3,5 (a),
: 45(6)u55(e)MM

AN

HauallbHEIX ~HANODOB TeMNeEpaTyp PeUMPKYJSLHOKHOTO BO3AYXA
H XOJIOXHOH BOABL

Gyl (tw, —tw,) 1 xkaa 1

A= (ti—tw)  ps u-rpan kr/Md’

(6.4)

rae ty, ¥ ly, — TEMNEpPATypa XOJIOAHOH BOABI COOTBETCTBEHHO Nepej
H nocJie Ternoo6mennuka, °C.

Pesynbratei ucneitannii K]l Ha pexuMax oxJamIeHusl perLup-
KyJISILHOHHOTO BO3AyXa € OTBOJAOM TOJIBKO SIBHOrO Temnja obpabaThi-
BaloTCsA No dopmyude (6.4), ¥ HaxoauTcs GYHKUHOHANBHAS 3aBHCHMOCTD
s nokasatenss Ag,, ananoruunas (6.2),

Ap =[Gy Gy dgy II; n) (6.5)

Jas pacuetHoii npakTukH 3aBHCHMmOCTH BHaa (6.5) mnpencrae-

.. asiotes B gopme rpadUKoB, Kak 3TO clenaHo Ha puc. 124 u 125 co-

orBeretBeHHO Aasl ucnuranuit DK tuna KH3-Y 0,8A u KH3-Y
1,2, ¢ mByxpsisHbIM TenjooOMeHHHKOM. JlJisi KOHCTPYKTHBHOIO Ba-
pHaHTa TpexpsifHOro Tenjoo6MeHHHKa (IBYXpSAJAHBIH Tenco6MeH-
HHUK JJIsl XOJIONHOH BOAB) K TokasareasMm Ay no puc. 124 u 125
HeO6XOAHMO HMCNOMb30BATh NOHHKAIOUIHH MHOXHTENL n = 0,95,
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Ecay TeMnepatypa HapyKHOif NIOBEPXHOCTH TeNJIOOBMEHHHKA HHKe
TeMIepaTyps! TOUKH pOCHl OXJiaKIaeMOro PelHpPKYJSLHOHHOIC BO3-
IyXa, To npu nopaye B Teriyioo6MeHHUKH DK XonoaHOH BOABI MOXKET
NPOHCXOIHTL BHINAJEHHe BJAard U3 Bo3fyxa. Jlas ompellenenus tem-

Agy Aox T

Eo=Tatwep) or rgzy/ T
o NS/Y
4 M 1w o, <2703/
4 /f LOL

4

NyZ ¢RI/ e /il
/¥ /4 '
ol ol "

10 : 0 10
5

5 - 5
0 100 200 30064,n3lv 50 100 200 300Gu,kzfe O 00 200 3006, kel
a) 4 ¢

Puc. 125. OnutHble 3HaYeHHs YAEJBHOrO MOKA3aTellsi XOJIOAONPOM3BOANTEbHIOCTH
B ABYXpAAHOM Tensioo6MenEuke KHD-Y 1,2 npu d., pasuom 3,5 (), 4,5 (6) 1 5,5 (g) MM

nepaTypel BOJBI, TPH KOTOPOH MOMET NpPOUSOHTH KOHJIEHCAIHS,
cJleyeT TNOoJib30BATbCH NapaMeTPHYeCKHM 0oKasaTesieMm P:

P=(P, —P,)/[(P,,—Ps) (6.6)

rge Py, — naBliepde HacCbllleHHsl BOASIHHIX MNAPOB NPH HAYAJbLHON
TeMIepaType PenMpKyJIsSIHOHHOTO BO3JlyXa MO CyXOMy TepMOMETPY;
P, — HauanbHOe napuualbHOe JaB/leHHe BOASIHBIX NapoB B pe-
UMPKYJSILLHOHHOM BO3AyXe; Py, — IaBiensie HACHILEHHS BONAHLIX
napoB NpHY HavyaibHOH TeMnepaType XOJOAHO!N BOABL

L, MY .
600 T
453
500 /" 2 ¢ N
V4 AT
/ %
400 # g ~
I - _ 45N&S5
/ / N St
300 £/ Z N ~
A \FM‘
200

1
0 40 &80 120 160 200Lmp 0 40 80 120 160 200L,.m%
9 o
-Puc. 126. Onuitebie 3aBHCHMOCTH Bo3AyXonpoussoaurebHocTd gast DK tuna KHFY

0,8A (cnnownpie kpusble) 1 KHI-Y 1,2 (lutpuxoBbie KpHBHE) B 3aBHCHMOCTH OT
pacxofioB NepBHYHOTO BO3JYyXa:

a4 = QnA PaCXOROB NPHTOYHOro BOSAyXa; 6 — AR KO3PPHIUHERTOB MeKuHH. LIndpw ua Kpn-
BHX == IHAMETD COIJ, MM



Ucnumannsmu  yeTatoBteHO, Yto PeXHMB paGoTHl TennooGmen-
HukoB K] tuna KH3-Y ¢ Bhinagenuem KoHpeHcata HaCTynaioT NMpH
S8HaueHHSIX NapaMerpuyeckoro Kkpurepmss P = 0,86. IlpeoGpasys
Boipaxenune (6.6), MOXXHO OMpefejiHTh MHHHMalbHOE SHAUEHHE AaB-
JIeHHS! HACBILEHHS, npH KOTOPOM He OyIeT KOHJEHCAIlMH BJlaru:

Py =P, — (P, — P, )/0,86 MM pT. cT. {6.7)

IMo I—d-puarpamme BJaXXHOTO BO3fyXa HJH MO CrENHAJbLHBEIM
TabauaM HaXOAST TeMIepaTypy BOIbl, COOTBETCTBYIOILYIO [OJy4€eH-
HOMY JlaBJIEHHIO HachIUeHHST Py,. Yy

Texunueckue nokazatenu SKJ no #dy
BO3/ly XONIDOH3BOAMTE/IBHOCTH  OLEHH- 230
BalOTCST paCXOAOM MEepBHYHOro BO3AyXa

]

)
H KO3bOUIHEHTOM 9XKEKIHH, KOTOphIH w
BLIPaXkaeTcsi OTHOLIEHHEM < 7
1 /Al
ks = (an . LB)/ Lm (68) &Y l y //

rae L, — pacXoj NMpHTOYHOTO BO3AY- Ty p o

xa; L,— pacxon neppHYHOro BO3AyXa. 20 XY BT
Pacxox mnepsuuHOro Bo3ayxa jon- ‘00

¥eH ofecrneynBaTh CAHHTAPHYIO HOPMY 4

NOJa4H CBEXKEro Hapy»KHOTO BO3JyXa

s Juofel, HaXOAALIHXCH B MOMe-

IMIeHHH: s

)

60

10 Hxee/w® 0 10 Hxec/m?
Ly=LE = als, (6.9) @ &

o6 Puc. 127. TpeGyemue aaBaenus
roe Lcg — oOlllee KOJHYECTBO CBEIKEro neppUYHOro BoO3Ayxa mepel SKI
BO3AyXa, MpHxoasieecs Ha oguH DKJI, (cnnommbie Kpupue) u  nepep
m3/4; @ — pacuerHoe 4HCJIO Jionel Ha c°‘;"a§‘l‘2& (;‘::l‘]’;x‘]’(“ﬁgy"?l"g"(':;
niowmanH, obeayxupaemoit ogunm K, ﬁ"_lKﬂg_y 0,8A (6). Lingpes ma
l.; — caHMTapHasi HOPMa MON24H CBE-  KPHBHX — JHAMETP CONJ, MM
3KEro HapyKHOTO BOSAYXa, JJIfi MHOro-
5TaXKHBIX 30aHH{i B COOTBETCTBHH C MOCJEAHHMH PEKOMEHAALMsMU
npHHuMaercss paBHoft 40—60 m%/4 Ha 1 uesoBeka.

Ha puc. 126 npencrapnens rpaduky HSMeHEHHS! PaCXOJAOB NpH-
TOYHOro BO3ayXa M KosddHunenTop sxekunu aaa K/ tuna KHDI-Y
0,8A u KH3-VY 1,2 B 3aBHCHMOCTH OT AMaMeTpOB COMJ M pacXO[OB
NepBUYHOrO BO3RyXa. I'padMkM NOCTPoeHB! MO pe3yJbTaTaM HCMb-
tauuil DK/ ¢ TpeXpsAAHLIM TeNIOOOMEHHHKOM; IJIsi BADHAHTA € ABYX-
PALHBIM TEMJIOOCMEHHHKOM H3MeHeHHe k, HE3HAUHTEIbHO, H HM MOXKHO
npeHebpeys.

Ha puc. 127 npusenenn! BeqnuuHbl Tpe6yeMbiX CTATHYECKHX JaB-
JieHMil BO3IUHOrO IOTOKA Mepef Kamepoil nepBuuHoro posayxa DK
H H2 COMJIaX B SaBHCHMOCTH OT JMaMeTPOB COMJI H PacXoJioB NepBHY-
HOro BO3AyXa.

Ha puc. 128 npupenens! RaHHEE N0 FHAPaBAHYECKOMY CONPOTHB-
Jexno Temyoo6MenHrkoB aasa DK tuna KH3-Y 0,8A 1 KH2-VY 1,2.
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Han6onee xapaktepuoil spnsiercsi cXema yciaHoskd DKJI B mo-
HNOKOHHOM TNPOCTPAHCTBE, AJsi KOTOPOH MpPHBEAEM HEKOTOpHIE PEKO-
MeHJal MM 1o BHIGOpY THMOpa3mepa M KoaudecrtBa DK tuna KH3-Y
AJsi MOMEUeHHH pa3JHYHBIX rabapHTOB.

IMo cBoum Texuuyeckum BoamoxkHocTsIM K] tHna KH2-Y npu
NOJIOKOHHOM YCTAaHOBKE MOI'YT MPHMEHSITbCS B MOMEMIEHHSX C BHICO-

To# He GoJiee 3,5 M. B nomerenusx

P L . ¢ Goubluell BbICOTOH MOXeT He oGe-
na : CreYHBaThCAd KOMNEHCAlHs TemJIomno-
177] i e TEPb H TEMJIONPHTOKOB M3-3a yBeJH-
g% yeHHs ra6apHTOB OKOHHBIX NPOEMOB.
100 { Bui6op THMOpa3Mepa M KOJHYECTBa
600 / ", 3K npousBogAT ¢ y4eToM HX KOH-
500 CTPYKTUBHBIX, a3pOIHHAMHYECKHX M
400 AN TENJIOTEXHUYECKHX XapaKTEPUCTHK,
/ A1 a Takxe rabapHToB 06C/yXKUBaeMO-
300 il ro nomeienusi. IIpu 37oM HeoGXonH-
/21 r,‘,‘z MO MPHHHMATh BO BHHMaHHE CJIefylo-

200F — 2 HHe cooOpaKeHus:
i MHMHMMaJIbHas WIHpHHa (Mo Ha-
: i/ PYXHOH CTeHe) NpH PacrosoKeHHH
lnd ar 9K ¢ nojposkamMH B MOJAOKOHHOM
100 i [1] npoctpanctee s KH3-V 0,8A co-
+ crapager 1,6 M u gag KH3-Y

yAW &AL, 1,2—2,0 m;
solLd W MaKcUMa/lbHasi WHpHHA (MO Ha-
Y0 50 6070 50100 200 !%o pYXHOH cTeHe) MozyJs, KOTOPHIA
wr

Moxer obcnyxuBate K], Hcxoas
Puc. 128. Tuapasnuueckoe compo- H3 €ro aspoAMHaMHYECKHX H TEIJIO- |
THBAeHMe TemyoomenHrkoB  DKIl  TeXHMYECKHX XapaKTepHUCTHK, MJIs

tuna KH3-Y 1,2 () w KH3-Y  RKH3Y (,8A cocrapaser 2,25 M u
0,8A (2) ¢ aByMs (cnJjowHEle KPHBLE) KH3.Y 1.2—3.0

W ognuM (WTpHXOBHe Kpupue) Ten- I -y 1,2—9,U,M.

JIOOOMEHHHKAMH Ecnu IIHpHHa MOMeUleHNns Hln

: meHee 3,0 M, TO OHa MW NpHHH-

MaeTcd 8a WHMpHHY pacuetHoro mopyasi [/, Ecnu mupuHa Nowmelne-

wug LI, pasHa HaHM Gonee 3,0 M, TO UIHpHMHY pacYeTHOrO MOAYJNS

onpefeasior, safasagcb D — uncaom IKII:
LI = LI yD. (6.10)

Ecau I, nonyunaacs B npegenax 1,5—2,25 m, To K ycTaHOBKE MOTYT
6uite npuusiTel K THna KH3-VY 0,8A. Tlpu wmpnue monyns B npene-
Jax 2—3 M K ycraHoBke MoryT 6biTh npuHsTH DK tuna KH3-V 1,2

JIlns onpepesieHHst MakCHMaJIbHOH TyyOMHBI NPOHWKHOBEHHs MpH-
TOYHOH CTpYH B MNOMellleHHe [M2%, a TaKKe MPOUIBOAHTENBHOCTH
3K no nputouyHOMYy BO3AYXYy Ly, Ha puc. 129 npencrassiena Homo-
rpamma !. Tlpu noctpoenuy ucrnoJsib3oBaHBl Clefywouiue, HanGosee

1 Meroguka BeiGopa DK]I ¢ yuerom NPOHHKHOBEHHS NPHTOYHEIX cTPY# paspabo-
7ana npHx. JI. M. CraBHuKnm.
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9aCTO NPHMEHsieMble NPH NPOEKTHPOBAHHH pPasMephl M BEJHUHHELL
BLICOTa MpuTO4HOro oteepctisi DK ot nona k, = 0,7 M; paccrosHune
Kpas npurtoyHoro otsepctHsi K/ or niockoctn okHa 0,2 M; yroa
HaK/iOHa TmepbeB nputoyHoft pemetkd 70° K ropusoHTtadbHOM MJO-
CKOCTH; Mepbsi OTK/IOHSIOT MPUTOYHYIO CTPYIO OT OKHa B TNy6b momMe-

ZmaxM
60 H]35 3|5 —
) 5'5 ir/ _I’/
uﬂth/c 5,0 3"—7 -—3'0 ]
~T -4
45 -
KHI-Y0BA3\ 2 !4.0 7.5 25
HHI-9123 2 7 -1
L "y i 1 J. 3’5 L
600 400 200 3p
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025 02015 U Q™

Puc. 129. HoMorpamMa Ang onpefenesus ray6HHb! NPOHHKHOBEEHA

OPUTOYMOH CTPY® W npouspopnrennHocty JKJI| tuna KH2-Y 1,2

(ennoumbte kpupbie) 1 KH3-Y 0,8A (wrpnxoBole KpHBEIE) NO NpH-
TOYHOMY BO3RYXY:

.. — — KJIOY K HOMOrpamme; safano: Il = 3 m, A = 3 M, DK Tuna
KHD-Y 1.2 pewenme: £1° = 5,25 m, Up g = 0,064, 1y 5 = 0,19 u/c,
an = 600 M3y, U, o, =3 me

LIeHMs; XKHUBOE ceueHHe mputoyHoi pewrerkn DK/ cocrasaser 0,8
nJoulafl ee rafapurHOro CeYeHHs.

B coorsercteHM ¢ BHIGpaHHBIM THmopasMepom DK, wmmpumoil
pacuetHoro Monyasi [l w BricoToii moMemenus H no Homorpamme Ha
puc. 129 HaxonsiT MakCHMaJbHYIO IJYGHHY NPOHHKHOBEHUS MPHTOYU-
HOH cTpyH B nomenenue [M2*, [Ipu ray6GuHe nioMenienus, CynecTBeHHO
Gosibiueil, yem [MeX, cjepyer NPUMEHsITb KOMOMHUPOBAHHLIE CHCTEMbI
C JIOTIOJIHHTENIbHON mofadyell BO3JyXa BO BHYTPEHHIOK 30HY.

Ilo nomorpamme Ha puc. 129 B saBucumoctv or I, H u THno-
pasmepa IKIl ompepensiioT TaKke OTHOCHTENBHYIO MaKCHMAJbHYIO
CKOPOCTb BO3JlyXa B paCoueil 30HE 06GCIyXHBAaeMOro MORyJs TpH
H30TEPMHYECKOM pexHme paGorel DK

Up. s = Uy tls. o (6.11)
8 0. 5. Kokopun 233



rae u, , — MakCHMmaJsbHas CKOPOCTb B MPOgHIE CKOpOCTeH Ha BH
xone u3 npurtouroll pewetkd SKI; up 3 — MaKCHMaJbHAasi CKOPOCTB
BO37yX2 B paGouell 3oHe OGCNYXKHBAa€MOro MOAYJSl NMPH H3CTEPMHYEs

CKOM peXHMe.
anapasich BeNHUMHON #h s ¥ € YUeTOM BLIOPpAaHHOTO THMOpasMepa
3ana re

OKIl, nanee no HomorpamMme HaXoasT Mpou3BoaHTeNbHOCTs DK

No NPHTOYHOMY BO3AYXY Ly, & TaKKe COOTBETCTBYIOIyIO €ff Be-

JHYUHY U, .. PexoMeHayeTcsi HasHayaThb BEJHYMHY CKOPOCTH Up s

ar, B aunanasore 0,15—0,2 m/c.
C 1enbio yMeHbINEHHST TEMNN0-
I ofMeHa Ha BHyTpeHHe#l mNOBEpX-
J

i

;0'171\ Y HOCTH OKOHHOTO CTeKJa npH
I'J nonokoHHo# ycraHoBke DKJI pe-
,ﬁo,oos \ KOMEHJlyeTCsl mnepbsi NpPHTOUHOM

Ar
o pelieTKH HamnpapJdsATb OT OKHa B

Iy
\ /,'Il 0.006 N, ryy6b nomemenis, nop yrsaom 70°
%{ W \\ K ropusonty. B atomcayuae npu-
,1//,?// 0,004 ToYHast CTPyst obpasyer HaKJ/OH-
// ! HBIH BO3AYIIHEIH (OHTaH, TpaekK-
4 - TOPHS KOTOPOTO  3aBHCHT OT
2k _ 3HayeHHst Kputepust Apxumena
Ha BBHIXOJE M3 MPHTOYHON peler-

600 0L, m 25 30 JsHs KH. MakcuManpHO JonmycTHMOE
Puc. 130. Benomorarenshpit rpapux ang ~ SHAUEHHE HAYAJLHOTO KpHTEPHSA
pacuera Bosjyxopacnpepesienns or K Apxumena Arg yp, NpPH KOTOPOM
tuna KH3-Y 1,2 (cinownbie kpuebie) ¥ obecrneyvBaeTcst YCTOHYHBOE Ha-

KH3-¥ 0,8A (wrpHXOBEHE KpMBHIC) crunanve ctpyn or SKJI tHna

. ' KH23-Y na noToJIOK noMelleHHs,

8aBHCHT OT BBICOTH mnomemleHHst /I ¥ MOXeT ObITh OMNpENENEHO H3
rpajpuka Ha puc. 130 (nmpaBas cTOpOHa).

OnHuM U3 OCHOBHLIX ()aKTOPOB, ONpPEAENSAIOUMX 3HaYeHHe KpHTe-
pus Ar,, sBIseTCs acCHMHJISIMMOHHAsi pasHocTh Temmepatyp Al
B TeNJILIH nepHoA roga (MeXAy BO3LYXOM MNOMELIeHHS H MPHTOYHBIM
BO3Jly XOM), KOTOpasi onpejejsercs no Qopmyse

Alac == Q';:g n/(anpan;))- (6 12)

& Ly Dy

Oa=

rae Qe , — ynenbuble (Ha omuH DKJI) MakcHMasibHble H3GHITKH
no siBHOMy Terjly B OGC/yKHBaeMOM MOjyJe, KKan/d4; o, — Mot
HOCTb MPHTOYHOrC BO3AYXa (OPHEHTHPOBOUHO MPUHHMAIOT P, =
= 1,2 &r/m3).

daxTHuecKOe 3HAYEHHEe HaualbHOTO KpuTephs Apxumena Ar, g
MoKeT OwiTh ompenenieno u3 rpaduka Ha puc. 130 (neBas ctopoHa)
B 3aBHCHMOCTH OT BesmyuH Af,. u L., Ecan nonydennoe snauenue
Arg 4 < Arg gy TO NpuTOUHas cTPysl OYyA€T YCTOHUMBO HaCTHJIATDH-
csl Ha MOTOJIOK moMmemnennsi. Eciu Arg 4 > Arg yp TO mpuTOuHas
CTPYsl MOXKeT He AOCTHIHYTb NOTOJKA H ynactb B paGouyio 3OHY
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B6JiH3M NOJOKOHHHKa. Takofi pexuM MOMKeT BOZHMKHYTb, €CJIH MakK-
cHMaJibHble H3GBITKHM TeHJia CO3JaloTcsl BHYTpHM paboueil 80HH (Ha-
npumep, 3a cyeT paGoOTh TEIVIOBBLICJAOLIETO o6opynoBauus). Jas
YMEHDILEHHS] BeTHYHHBI Ar, 4 cl€ayeT Jn60 yMEHbIIHTh MaKCHMAmb-
Hble U36BITKH TeMJla B TIOMEIHEHHMH (NPH 3TOM YMEHBIIMTCS BeAMYHHA
iAt,.), au6o ypennuuts npoussoaurenvHocts K no L., (ecam sto
He TpHBEJET K NPEBLILIEHHIO IONYCTHMON CKOPOCTH BO3flyXa B pabo-
yeil 30HE).

Upg,M/C - wwanfi-m?
Y4er BJMSIHMSI KOHBEKTHB- T ‘
| A
HBLIX [IOTOKOB OT OCTEKJIeHHS o Lt
2 o 50 KT
Ha CKOPOCTh BO3llyXa B pabo- 100
ueil 30He MPOM3BOAMTCH C MO- o [ —T7"
MOIIbIO MOMpaBKH Ha HEH3o- 150
TEPMHYHOCTh PEXHMA, BHIYMC- g3 // ey
JisieMo# OTAE€JIbHO AJS TerJioro 2 3
H XOJIOHHOrO MNepHoAa rojpa. &2 4 //
Has Tensoro mnepuoza roja
nonpaBKa npuGapasiercs K pe- 87
AVYMEE Up s, BHUHCIEHHON
no ¢opmyne (6.11), a nas 0 65 10 15 20 L5 A~
XOJIONHOTO mepHoja TOMA —  Pye, 131. MakcuManbHas CKOPOCTh KOMBEK-
BBIUHTaeTCA H3 BEJWYHHBI THBHOrO NMOToKa B 3aBHCHMOCTH OT BHICO-
o, max TH OKHA npwu pabore DKI|
p. 3

IMocnenopatenbHOCTD OMpe-
LieJieHHsl NIONPaBKH OJAWHAKOBa JJIsi TEIJIONC M XOJIONHOTO NEpHOAOB
roga. Boluncasercss BeJMYHHA YJEJBHOTO KOHBEKTHBHOTO MOTOKA OT
OKHa:

_AJIS1 TeMJIOro mepuoia rofla Gy = Quu/Fogs (6.13)
IJs XoJiopHoro mnepuoxa ropa ¢ = Q3 /F_, (6.14)

ree Qu H QZK — COOTBETCTBEHHO TEIVIOMPHTOKH JIETOM H TermJo-
noTepH 3UMOH yepes MJOMafb OKHa, MPUXOASLLYIOCH Ha pacyeTHHIR
Mollynib, KKan/d; Fo, — nnomanb OKHa, MPUXOAsMlasicss Ha pacuer-
HBIf Monysib, M2

[osbaysice rpadukom Ha puc. 131, no HalaeHHEIM 3HAYEHHSAM @y

H qi, a TaKXe B 3aBHCHMOCTH OT BHICOTH OKHa h, OnpeAeagoT Ma-
KCHMAJbHYI0O CKODOCTb KOHBEKTHBHOIO NOTOKa OT HarpeTroro iy o
H OXJaxKJIeHHOro tli o OKOHHOIO CTEKJa.

Oﬂpeﬂeﬂﬂe’l‘(‘,ﬂ OTHOCHTE/IbHass MaKcHMaJbHass CKOPOCTL KOHBEK-
THBHOI'O HNOTOKa:

Ug.o = Ux. o/ur. or ;?( o= u?(. o/u-r, or (615)

CkopocTb U, o ONpenesiiach paHee no HoMmorpamme puc. 129.
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Onpepensiercss BeMYUHA Xo — (UKTHBHOE pacCTOsIHHE, BeJHYHMHA
KOTOpOTO 3aBHCHT OT IIMPWHE! H BBICOTH S0HBH OKHa, CO3Aamolleil
KOHBEKTHBHHI TNOTOK:

(=)
- d _n d c.r[
%o -~ (6.16)

li

rne d,., — YCIOBHBI nuameTp mputoyHoro oTeepctus IKII, M
H=Vbol;p

rie b, — wmpHHa npuToyHOoro oteepctHss JKII, pamnas 0,1 m.

Has Tunopasmepa KH3-Y 0,8A penuunua d,,; = 0,28, nmas
KH3-Y 1,2 d,., = 0,35.

Ecnn mupuHa OKHAa B pacueTHOM MOAYJi€ MeHbIlie LIHP HHBI MORYJsl,
T0 B $opmyJie (6.16) BMecTO WIHPHUHBI MOAYJISL MOACTABJSETCH IIHMPHHA
OKHa.

Onpefensietcs OTHOCHTENBbHASE CKOPOCTH KOHBEKTHBHOTO MOTOKa,
JBIKYHIErocss B FTOPH3CHTAJbHOM HampaBlieHHH (JeToM — BJOJbL MMO-
TOJIKa, SHMOHM — BHOJIb MoOJ1a), B KOHLE MNYTH npmoqﬂoﬁ CTpYH:

yea

= . 0,6717;(_0;0 B Es . 0 67“1( o*o
K. P = "= = K.P= =" =% + = ?
Yo 1% -y

xo_l_imax 4

rae l"’ax = [max/d ., —— OTHOCUTEJbHasi TNyOMHa MPOHHKHOBEHHS
ctpyu; h, = h /d yen — OTHOCHTeJIbHasl BHICOTa MOJOKOHHHKA.

Onpene.nﬂeTcx nonpaBKa K MaKCHMaJbHOH CKOpPOCTH B paGouei
30He, o6ycnoa.neﬂﬂaﬂ HEeH30TepMHYHOCTBIO peXHuMa:

2 g lmax

-1
lmax* ( JI)
C Y T
2”1(. r (lmax -+ h}x) (6. 18)
- = 2
]/ @’ + (a2 )
Adycn /.
Ecau IIHPpHHa OKHa B paC4€THOM MOJLYJI€ MEHbLIE WIHPpHHBI MONYJH,
TO B NOCJegHHUX ABYX (popmy.nax BMECTO IIHPHHbBI MonyJsd NOACTaB-
JisieTcsd IHpHHa OKHa.
Onpene.nmo'rcs{ OTHOCHTEJJNIbHEIE MaKCHMaJbHLIE CKOpOCT H B pa6o-

yeil 30He JJIsi PacueTHHIX PEKHMOB TEIJIOr0 H XOJIORHOTO NEpHOAOB
ropa:

(6.17)

A-L-llsg. g =

max Tmax . max 8 —max ]
up 3 = uP 8 T Aup. 8y up g = up s AUp_ 8 (6.19)
C Y4E€TOM BEJHYHHBI Uy o ONPENENAIOT abCoONIOTHHIE BEJIUYUHEL
MaKCHMa/JbHBIX cxopocreﬁ B pa6oqeﬁ SOHE JJIs1 paCye€THBIX pexHMOB
TeNJaoro H XOJIOQHOTO IepHOAOB Troja:

~max 8x ~max 3
Up. s = up. su'r. o u{)". . upas Uz, 0a (620)
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Econ nonydyeHHble 3HaueHHsT CKOPOCTEll HE COOTBETCTBYIOT HOPMH«
pyemMomy aMarasoHy CKopocTell B pafoueil 30He, TO pacyeT MOBTO-

max

psIIOT, 3anaBasicb JpYroil BEJHYHHOK CKODOCTH U, 5. BepxHuil
npefes AxanasoHa ckopoctel B pabGoueil soHe onpepesnen B CHull
(ne GoJiee 0,3 M/c gyt O6LIECTBEHHBIX 3AaHHH), HHXKHHE npenes npH
KOTOPOM MOSIBJISIETCS OMLyIIEHHe 3aCTOs BO3/ly Xa, ycTaHosJieH 0,06 m/c.

Bce ocranbebte xapakrepuctuku K]l -— nuaMerphl comi, YHCIIO
TenJIOOGMEHHHKOB, PaCXOibl NePBHYHOrO (CBEXEro) BO3AyXa, Tema,
X0J10/1a ~—— ONPEeNeNsIoTcs] B 3aBHCHMOCTH OT BpIOpaHHOTO THIA CH-
CTEMBIL. : '

Ha ocHoBaHHM H3y4YeHHs, aHaJH3a H OGOOIIeHHs] ONbITa HpHMe-
HEHHS! 9KEKIMOHHBIX CHCTEM, & TaKXKe C YYeTOM BHIIYCKaemoro ofre-
YECTBEHHO! TNPOMBIILIEHHOCTBIO OGOPYIOBaHHS, MOXHO PEKOMEHJO-
BaTh K IPHMEHEHHIO CJIeYIOIHE CHCTEMEL: IBYXTPYOHYIO ¢ NepeMeHHO
TemmepaTypoil Tensioil BOABl HWJIH MEPBHYHOTO BO3AYXa; YeTbIpeXTpy6-
HYIO C JIBYMsl TeNJoOOMEHHHKaMH U peryJHpOBaHHEM IO BOJE.

HauGosiee mpocTeiMH MO yCTPOHCTBY H JICLIGBEIMH NO KanHTalb-
HBIM 3aTPaTaM SIBJASIIOTCS] ABYXTPYOHBIE CHCTEMBbI, AJS KOTODHIX Xa-
PEKTEPHO HaNHUYHE OJHOTO BOASTHOTO KOHTYpa, HCHosib3yemoro (B 3a-
BHCHMOCTH OT PeXHMa TelJI0X0J0A0CHabkKeHH ) JHGO VIS Harpepa Jiu-
60 nnisi oxJiaxkneHus. J{pyrum xapakTepHbIM OTJIHYHEM ABYXTPYOHHIX
DCKB sipasiercs uCNoJbp30BaHKE IEPBUYHOTO BO3/(yXa B KayecTse Tel-
Jo- uiH XoaogoHocutens. Ilpu 3ToM, Korja Boja sipiisieTcsl TemJo-
HOCHTEJIEM, TO BO3LAYX — XOJIONOHOCHTE/ib, M HaoOOpOT.

[NpuHnunuanpHasi cxema ueThIpeXTpyGHOH CHCTEMBI C peryJirpo-
BaHHEM IO BOJE MpuBefieHa Ha puc. 132. B sToit cucreme HCTOUHHKOM
TerJia M X0JI0fa sIBJisieTcs TemJasi 1 XOJOfHasi BOJa; XOJIONHH mep-
BHUYHHIH BO3/lyX NOJaeTCsl B KOJHYECTBE, NOCTATOYHOM JIJIsl yAOEJETBO-
peHHsl CaHHTAPHOH HOPMBbI H aCCHMMJISIHH BJIATOBHIIEJEHME B moMe-
wenusix. B 9KJI nns yeThlpexTpyGHOR CHCTEME! HMEIOTCH JiBa TerJio-
obmeHHHKa. K ABYXpsiIHOMY TeNnJMOOGMEHHHKY OOBIMHO KLOJaeTcs
X0Jl0AHasi BOJa OT UEHTPaJIbHOTO BOROOXJamuTeNs 7, a K OfHOpsiA-
HOMY — TeIJIasi OT LEHTPaJbHOrO BOJOHarpesartens §.

YethipexTpy6Has cucTeMa MO CBOEH KOHCTPYKIIHHM HpeicTaB/sier
coboil npe mapajsesnbHO paoTaiouiue aApyXTpy6Hble cucrembl. O6a
KOHTypa TpYOONpoBOAOB (TEmJbll H XOJOJHBI) JOJKHE paboTartb
B TepHOJ, Koria B 06GC/yXHBaeMBIX MOMELIeHHS X B TeYeHHE CYTOK
BO3MOXHBE! 3HaKONepeMeHHHe TElJIOBBHle HarpyskH OT BHEIUHHX H
BHYTpEHHHX HCTOYHHKOB. IIpH HapyXHBIX ycJOBHSX, GJIM3KHX K pac-
YeTHLIM B XOJIOAHBIN U TenJiblil Tepuoisl roja, COOTBETCTBYIOIHN KOH-
Typ cHaGXXeHHsl XOJONHOH MJIH ropsiueil Bogoi MoxKeT GHTb OTKJIIOYEH.

B oreuecTBeHHON KOHCTPYKUHH YeTHpeXTPYGHEIX CHCTEM, COOpY-
wKeHHBIX Ha Gase DK]I tuna KH2-Y ¢ gByMs pasnesbHBIMH TemnJsos
06MEHHHKAMH, THApaBJH4yeckasi yCTONYHBOCTH MOMKeT GbiTb JOCTHI-
HyTa OpHMEHEHHMEM PeryJisiTopa TeMNepaTyphl THIIA

PTK = 5225 —“,-}g% )
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TocaenoBarensHocts BeiGopa K] u pexumoB HX paGoThl pac-
CMOTPHM Ha KOHKpeTHoM mpuMmepe. CunTaeM, YTO BBHIINOJIHEHBI BCe
npefBapUTe/IbHbIE MPOEKTHLHIE MPOPaGOTKH MO pacyeTy TemJOBOro
peXHMa B THIOBOM MOMEHIEHHH.

1 — pynouumit  duanTp;

g

= —— e ;

1o/ =~ " = H——" -7

’|.9 bd ._1@ '{ ﬁ,@ 0 |=

! 0 : i

| E=th=at

i 90 i@ ! } Puc. 132. Dxexunonnas

I ey | : f I} . cucrema 1o uermipex-
iy "L' E{:]Tfl Tpy6HOii cxeMe ¢ pe-

: 4|45 __4++  rynmpoBamuem no Boze:

i

I

|

!

|

[ e o S e s B o st st S e
N
4

{ 1
e s : 2 '— Ranopudep nepsBoro
9 ¢ I I nogorpesa, 3 — Kamepa
7 8 1 L i | OopoLieHHS; 4 -— BOSAYXO~
d@-] Lo ~J OXJafuTens; 5 — BeHTH-
4‘ [ — JAATOPHLIY arperat; 6 —

CETEBOIl rAywNTenb; 7 -
BOAOOXN2HTENb; 8 ~— BO=-
AonoAorpeBateds; 9 — pac-
WHPHTENLHBT 6ak; 10 —
DKJ; 11 — MHOAUBHAYAJIb~
KBl perynsTop TeMmnepa~
Typbl; /2 — Hacoc; X. B, ~—
X0JoAHas BORa; O. B. —
oTenneHHasn BOAIa;
tpoch 1 ~ TeMneparypa
TOUYKH pochl JICTHS A
pocwi 3 TeMhepatypa
TOYKH POCH  SHMHAA

r

Mpumep 6.

3anaHno. B agMUHHCTPATHBHOM MHOTO3Ta¥KHOM 3JIAHHH NPOEKTHPYETCSA I)KEK-
nwonnas CKB. TunoBoe nomMeileBne umeer wHpuny I, = 6 m, rny6ury L, = 6 m,
BbicoTy Hy = 3 M. OcrekjesHe JIeHTO4HOe, BLICOTA NOAROKOHHUKA hy = 0,7 M, BbR
cota OKHa h = 2,3 M, WINPHHA OKH2 PaBHa IWMpHKEe NoMemlenns. B Temnwii nepuon
FOIa XapakTepEm cienyloue yciosks. HapyxHele pacueTEmie napamerpe:: & ==
= 28,5°C; @y = 42%. BHyTpeHHWe pacuyeTHnle napametpm: £ = 24°C; @p =
= 55%. B noMelenuu HaXoUTCA BoceMb uesioBek. CyMmapubie TEnIOH3CLITKH B TO-
MELEeHMH N0 novIHomy Tenny 2000 Kkan/4, no sBEomy Tenay 1600 KkaJ/u, Temionpu-
TokY uyepes okHO 1500 xkan/du, Bnaronz6uTkm 0,64 Kr/u.

B xonomyeili NEPHOR rofia XapakTepHel caepylowe yciobus. Hapyxnoe pac-

qeTHBIE NapaMeTpHl: t: = —26°C, @S = 88%. BRyTpeHHHe pacueTHHle IlapaMeTPHI:

t: = 20°C, q>: = 40%. Temmepatypa BHYTPEHHErO BO3[yXa NPH NEXYPHOM OTOIUIe-
Bnn ;= 15° C. Cymmapueie TerionoTepu 2000 KKaji/4, TEIJIONOTEPH uyepe3 OKHO
1700 Kkan/u, Baarousburky 0,56 kr/u.

Pewekne. 1. C yueroM KOHKPETHBIX Pa3MEPOB THIIOBOIO NoMements 1o $op-
myse (6.10) onpenesisieM BO3MOKHYIO HIMPUHY PacyeTHOro MOAYJIS, O6CTYKHBAEMOro
oT-opsoro KJI. Uucno D ycraraBnuBaeMBIX B TakOM TioMeileRun JKJ| npunuMaeM
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D=2uD =23.Tlpu D = 2 nimeem Il = 6/2 = 3 m; npu D = 3 umeem [[] = 6/3 ==
=2 M

Taxkum 06pa3oM, B COOTBETCTBHM € NOACHEHHAMH K dopmyse (6.10), B TIOMENCHKM
MOKHO YCTaHOBHTS JiHG0 Asa 3K, Tuna KH3-Y 1,2, am6o 1pu IK] Tuna KH3-Y 0.8A., .

2. Io somorpamme Ha puc. 129 raxoanm BesmunRy [™%* a5l ABYX BOIMOMHEIX B2~ |
puanros. Jina papuanta ¢ KH3-Y 1,2 (M2* = 5,25 m, pist papuanta ¢ KH3-Y 0,8A
[™8% — 4 8 M. Bui6upaeM nepsbifi Bapuaut, NOCKOJBKY INYOHHA NPOHHKHOBEHHS
CTpYH npu STOM Oixke K INyGHHE nomemieHHsl. JIOMONAMTENbHBIM NPEHMYIIECTBOM
papuanta ¢ KH3-Y 1,2 sBnsiercsi yMeHblleie KanuTalbHEIX H SKCIYaTAaUHOEHEBIX
sarpar 3a cyeT cOkpawenHsi yncaa K.

3a mHpHHY pacueTHOro MOLYJsi npuHuMaeM L] = 3 M. [Tocko/bKy ray6HHA IPOHHK-
HOBeH A IPHTOYHOMN CTPYY HE3BAYHTEIHO OTJIHYAETCS OT INTYOHHE! PaCueTHOro MOAYJSA,
JIOTOJIHKTE/IbHAS TI0[a4a BOSJAYyXa BO BHYTPEHHIO 30HY He Tpebyercs.

3. Io Homorpamme Ha puc. 129 npu umpune monynst [l = 3 M, BLicoTe H=3wM
Aas tunopasmepa KH3-Y 1,2 Haxomum ug‘_“: = 0,064.

4. 3azaBanch BeJMYMHEOR u':f"; = (),185 M/c, B COOTBETCTBHH C PEKOMEELyeMbIM

nuanasoHom 0,15—0,2 nM/c, no nomorpamme Ha puC. 129 maxopum Lpp = 600 Mi/4,
Ur, 0 = 3,0 wm/c.

5. Iorpaduxy sa puc. 130 Haxon¥M MAKCUMAJIBHEO JJIONYCTHMO® SHAUEHHe Aro. kps
IIPH KOTOpOM OBeCTeuuBaeTCsl YCTONUMBOE HACTUIIAHKE CTPYH HA NOTOJIOK NOMEINCHHSL.
Ipp H=23,0 ™ BemmuuHa Ar,, p = 0,0065.

6. Jlns onpepiesieHMs BEJWYHEB Al ¢ BHUNC/IsieM SHauende Alyq no gopmyrnie
(6.12). TemousGuITKY 1O sTBHOMY TeTWTy Ha o DKL cocrapsir 1600 : 2 = 800 KKaa/u.

800

Atoc = 500:12-0,24

= 4,63°C.

7. INo rpaguxy Ka puc. 130 npu Aty = 4,63° C u Lyp = 600 v*/4 past KH3-Y
1,2 pennunna Arg, ¢ = 0,0017. MMockonsky Arg, p < Afo, kps TO obecnieyero ycroii-
qHBOe HACTHJIAHWME NPHTOYHON CTPYH Ha MNOTOJIOK.

8. INpowsBouM pacyer NONPaBOK K MAKCHMAJbHO# CKOPOCTH BO3LyXa B paboueit
30He, OGYCJOBJEHHBIX HEH30TEPMHUHOCTHIO pexxuMa. ONpe/esisieM BeAMYMHB YIeb-
"HBIX KOHBEKTMBHHIX NOTOKOB OT OKHa 1o dopmyaam (6.13) u (6.14): <

_1500:2 e
qK~T3__3_— 108,7 KK'aJI/S'-M b
s 1700:2 Y
aG= 933 = 123,19 kkan/u4-m2,

- 9. TNonb3ysnce rpadukoM wa pue. 131, no BaiiieHEbIM 3HAYEHHAM g, H g, onpe-
ResieM MAKCHMAJIbEYIO CKOPOCTh KOHBEKTUBHOTO NOTOK2 TpH BHICOTE OKHa kb = 2,3 m:
u, o= 0,46 m/c; Ui = 0,48 wmic.

10. OnpefiesisieM OTHOCHTEIBHYIO MAKCHMaJbHYIO CKOPOCTb KOHBEKTMBHOrO MO-
7oxka mo ¢opmynam (6.15): :
- 0,46

e o =375 = 0:155; . o= 3 = 0.16.

11. OnpegensieMm BeJHUHHY Xo 10 dopmyane (6.16):

3.0—12 23

el —Tem =2
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12. OnpezenseM OTHOCHTENBHYIO CKOPOCTH KOHBEKTHBHOIO IOTOKA B KOHLE
NyTH NpYTOYHOl CTPYH no ¢opmynam (6.17):

g 0,67.0,155.2,34 — 0,0139; ai . 0,67-0,16-2,34 — 0,0129.

2,34 4 52 ’ 2,34 4 5,25 + 0.7

! 0,35 ! 0,35 0,35

13. Onpepensiem BenuyuEy nonpasku no dopmysam (6.18):
2.0,0147 —?),_gg_
Dip.g = : = 0,0272;
-V 5,25 )2+ 3 1.2 \2
( 0,35 ( 0,35-4
_ 2.0,0129 5——————’250'3;50’7
A | = 2 = 0,0253.

up. s -
V 5,25+0,7)2+ 34 1,2)2
( 0,35 ( 0,35-4
14. OnpezienisieM OTHOCHTE/NHREIE MAKCHMAJIBLHEIE CKOPOCTH B paboueil 30He st
PacueTHHX PEXHMOB TENJOrO M XOJOJHOTO nepHoioB rofa mno dopmynam (6.19):

ﬁg‘_“ﬁ = 0,064 -}- 0,0272 = 0,0912; ug‘_“’; $ = 0,064 — 0,0253 = 0,0387.
15. Onpeflenifem 86COMOTERE BeJMYHKH MAKCHMANBLHBIX CKOpOCTedl B paGoueit

BOHE JI/is1 PaCYETHBIX PEXHMOB TEIVIOr0 H XOJOAHOro NepuoJoB roja no cbopmy.nam
(6.20):

ug"“’e‘ =0,0912:3= 0,27 wm/c; u;,".“-’; % = 0,0387.3 = 0,12 m/c.

O6e BHMHC/IEHHbIE BENHYHHBI CKOPOCTH HAXOAATCS B NpeeaX HOPMHPYEMOro
JHanasoHa ckopocTeil B paGoueit 3ore or 0,3 no 0,05 m/c. CrepoBatensno, noxGop
OK/l u ero BO3JYXONpPOM3BOAHTCNHHOCTH NPOMSBEJEHH NPABUILEO,

16. IogcunthiBaeM TpeOyeMOE KONHUECTBO NEPBHYHOTO BO3AYXa MO opMmyJie
(6.9). IpuHHMAEM CAHHTAPHYIO HOPMY CBEKErO BOSJYXa Ha OJHOTO He/oBeKa lp ==

= 40 mi/y,
Lep = 4-40 = 160 M3/u.

Io rpaduky na puc. 126 Raxogum, yto 111 obecneueHus TPeGyeMOro KOJIHYeCTBa
TIPHTOYHOTO BO3AYXa Lpp, = 600 M%/u4 npu connax de = 4,5 mm TpeGyerca 180 m%/u
TIePBHYHOrO Bosiyxa. [1pu sTOM HeOGXOAMMO yBeJMyeHHe CABATAPHON HOpMHl o 180 &
1 4 = 45 u¥y, 40 BriO/HE OTBevaer pekoMenjauuaM k Gopmyne (6.9). OxoHuaTENBHO
npunHMaeM L, = 180 wm3/q.

17. ®axruyeckufi x03pduLMeHT 9mekLMu BHuHciasieTcss no Gopmyne (6.8):

600 — 180
k=g

18, Tlpoponym moCTpoeHKe MpoLeccoB 06paGoTKE BO3AYXa Ha |—d-nuarpamme
(puc, 133) mns opsoro K], tuna KHY-1,2. Buuncsisiem yraoBoil Kos(uLMeHT NeT-
HEro Jlyya mpouecca B TNOMEILNEHMH:

€x = 1000 : 0,32 = 3130.

OnpejlesieM Harpes NPHTOYHOrO BOSAYXA B BEHTHJIATOpE, NMPUHFB YIOTEPM Aae

paenns 100 xre/m%:

=234,

Aty = 0,01-100 = 1°C.

BuoiuyicsisieM acCHMHNISALHOBHYIO PA3HOCTb SHTANBNMY BHYTPEHHETO H NPHTOYHOIO
BO3/yxa}

38X

Alnc . ns6 - 20001 2
Loppap  600-1,2

= 1,37 kkan/kr,

240



Ha /—d-pnarpammy HarnocuM TOUKK I — pacueTnnie JieTHue nmapamerpsl n B —
BHYTPEHHHE NIapaMeTPH B TeNALl NeprOA roaa. Hepes 1ouky B npoBORMM JIETHRIE Jyy
npouecca. OT JMEMU 3HTaJBNHK TOYKH B OTKnajmiBaem BHu3 Bestmuuny Al,.. Tem
CaMbIM OMpEZENsETCS MOJOMKEHHE JIHHHHM SHTAJILIIMM DPHUTOYHOrO Bosfyxa. llepece-

i, nuan/re

&2 =3570

Eg =3730
/

Puc. 133. TlocTtpoenre Ha
{—d-punarpaMme npoueccoB
06paBoTKH BO3fYXa B
sxekiponnoit CKB B Ten-
JIBH M XOJIORHBIH MEPHROJBI

TOna
d,e/ne
Xonopunit nepuog roxa
IMNapaMeTpr Toukrn
H3 K3 03 s cs 73 B3
$,°C .. ... —26 17,6 5,8 6,8 26,6 34 20
d, r/xr . . . .| 0,15 0,15 5,12 " 5,12 6,12 6,52 6,52
I, kgan/kr . .| —6,05 4,5 4,5 ,76 10,17 12,1 8,76
Tennuift mepnoxg roxpa”
INapameTpn! Toukn
H | (4] | o’ | n | n T | T | B | K C
$,°C . ....|l285/|138]188|14,8 (19,8 |o1,5 [19,2 | 24 | 125 | 19,4
d, t/kr . . . .[10,08] 8,831 8,83 8,83 | 89310,3 |10,3 [10,3 ! 8,0 | 9,86
I, kgan/kr . .| 13,0 | 8,641 9,9 8,85 (10,18]11,4 |10,81 [12,03] 7,8 | 10,66

ueHne STOH JIMHHK C JIMHHEeR Jyua NpOoLecca OnpelessieT NoJoxKenne TOUKE C, Bhpa-
Kalowei napaMeTprl IPUTOYHOTO BO3AYXa B PaCueTHOM pexuMe s TEIJIONO MepHOAaA
roga. .

19. OnpenensieM napaMeTpsl NIEPBHYHOTO BO3AYXA TOCHE OCYIIKH M OXAaMJEHHA
€ro B HEHTPAJIbHOM KOHJHLMOHEPE H TIOCJIe Harpepa B BEHTHAATOpe. LI STOTO Haxo-
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AuM penuurRy Ad — pacueTHYI0 Pa3HOCTh BJIATOCOMEPIKAHHA BHYTPEHHErO H HepBMY-
HOrO BO3KYXa JIeTOM:

Ad = (dy — dc) (1 + ks) = (10,3 — 9,86) (1 - 2,34) = 1,47 r/xr.

Ortnoxus Ha J—d-grarpamme Besmurny Ad B/eBO OT BepTHKany, npoxopsined
uepes 704Ky B, mnojyuaem JHHEIO BJAArOCONEPIKaHMs BO3AYXa noche ero o6paGoTKu
B LEHTPANLHOM KOHAHLFOMepe dy p. Ilepeceuenve STOf JMHME C KPHBHIME @y |
H @y, OnpefieisfieT NONOKEHHe TOUKH & (napamerpr BO3/yXa NIOCE OXNAKICHHSA 1 CYIUKH
B LEHTPaJIbHOM KOHAHIMOHepe) H TouKA IT (napamerprl BO3AyXa nocsie HarpeBsa B BeH-
THAsITOpe). KpHBRS @y, p COOTBETCTBYET OTHOCHTENEHON BAAKHOCTH HAPYXKHOIO BO3-
Jlyxa nocyie ero o6paGoTKH B KaMepe OPOIIeHHS HJIH NOBEPXHOCTHOM BO3JlYXOOXJa[Ve
Tejle UeHTPANLHOTO KOHAMNHMOHepa. BenmunHa @, p 8aBHCHT OT KoabdHiHeHTa sd-
(peKTHBHOCTH PaGOTH TENAOMaccOOOMEHHOTO 8NNapata HeHTPaNbHOTO KOHIHLHMOHEPa.
O6puno @y, p npBERERMaeTcH B npenenax 85—95%. Kpusas ¢, cOOTRETCTBYET OTHOCH-
TeJILHOR BJIAKHOCTH NEPBHUNOTO BO3LYX2 M OTCTOHT OT KPHBOR @, p HA BEJIHUHMY
Aty, paBHYIO HArpeBY BO3JyXa B BEHTHJIATOPe H BO3JlyXOBOAAX.

20. B wernipexTpyGHOfi CHCTEMe HeT 30HAJBHEIX NOJOrpeBaTeNefl Ha NPUTOYHBIX
BO3RXYXOBOAAX, NOYTOMY NEPBHUHHIY BO3AYX [OC/JE BEHTHISTOpPAa C Napamer-
pam# Toukn IT nocrynaer k conyam SKI. Tlocsie BHIX0A2 M3 COMJ NEpBHYHEI BO3NYX
CMEIINBAEeTCH € PEUHPKYJISUHOHHEIM BO3LYXOM, OXJaXKJeHHHIM B TeMJOOOMeHHHKe
3KI. Ilonokenve Touk# T, BHpaxaillell COCTOsIHEE PeHMPKYJISNHOHHOTO BO3LyXa
7I0C/Ie ero OXNaxAeHHs B TemooGmennuke DK, onpepensior, coefruas Touku 1
n C npsMofi B NPOLOMKaA ee LO mepeceueHHsl C BEPTHKAAbl0, NPOXOnAmed uepe3
TOYKy B.

IlponsposyM NOCTPOeHHE MPOLECCA OCYIIKS H OXJIaXKICHMs! NePBHGHOrO BOSAYXa
B LEHTPanbHOM koHZMnMonepe. Toukn H n O coeinHsieM NpsiMoil JIMHKedl, KOTOPYIO
NposiomKaeM IO nepeceuenns ¢ Kpusoil @ = 100% B Touke f, oTeyaromefi TpeGyemoit
cpenneii TemnepaType NOBEPXHOCTH TENNO- ¥ MacCOOGMeHa (CPeliHsisi TeMIepaTypa Ka-
nesik B KaMepe OpOLIEHMs WJIM CPefiHfs TeMnepaTypa opeGpeHROM NOBepXHOCTH B HO-
BEPXHOCTHHIX BOBAYXcoxnaputensx). Ha /—d-guarpamme Haxomum Temnepatypy i,
KOTOpas BonxHa GHTh He MeHee YeM Ha 3—5° C Bbille TeMNEpaTyphl XOJIOLHON BOAH
LEHTPANBLHOTO MCTOYHHKA XOJONocHaGKeHus. TIpH NpoeKTHPOBaHHN ClELYeT YuHThis
BaTh, uTO, KaK MNPaBWJO, TeMnepaTypa BOAH, NOAAaBAEMOM OT WCTOYHHMKA XOJOIa,
Gupaer He HuMxe 6°C,

21. OxnaputenvHasi Harpy3ka Ha Tennoo6MeHEuMK DKJL onpegensiercsi ¢ yuerom
XOJIOfia, BHOCHMOTO IEPBHYHBIM BO3LYXOM:

Qox = Qg — Lyp, (1o — 1) = 1000 — 180-1,2 (12,03 — 8,83) = 306 xxan/u.

Kak npapuJso, B COBpeMeHHbIX MHOI'O3TaXKHBIX 3AaHHAX CO 3HAYHTEJBHLIM OCTe-
KJeHHneM B Mapy:KHBIX OrpaKJAeHnsaX CYTOYHOe H3MeHeHHe TerION30LTKOB B TENJIBI

nepuox roza cocrapaser 60—70% MakcumanecHOR BenmnuMHE Qniy. BosMOxubifi

" MAKCHMaJILHEI XOJIOJ| IEPBHYHOTO BO3AYXa, KaK 1paBafio, cocrapaser 60—70% g

Ipn He3sHauHTENBHBIX TEINIOH3OHTKAX B NOMEIEHHAX (HanpHMep, Ha TeHeBOH CTOpOHe
3JlaHNs1) MOXeT NOTPeCoBaTLCA NOJflaua Tenyia /sl KOMIEHCAIMH XOJOLa [ePBHYHOIO
BO3KYXa, 4TO NPHBEJET K NePepacXofy M XOJO0fa M Temia.

* B nennx obecneyenns SKOHOMHYHRIX pexHMOB paGotl DCKB no pacxony xonona
1€/1eC000pa3sHO BLIGHPATh PerKMMbI 06PaGOTKH BO3LyXa B LEHTPAJBHOM KOHIMIIKOHEpe
TakuM 00pasoM, yToGhl NapaMeTpsl NePBHYHONO BO3NYyXa B Touke I7 (puc. 133) oGecre-

9MBaiH BHOCHMEI MEPBHGHEIM BOSJYXOM Xonon He Gonee 30—40% QIiF. Coorser-

CTBEHHO OXJIafiHTe/IbHAsl Harpy3Ka Ha TenyiooOMenHMK DK]L B 9THX cyuasx HonxHa
cocrapaare 70—60% Q7 2%, UTO MO3BOMT OCYIUECTBHTH SKOHOMHYHOE PeryHpOBaHHe
notpeGnenns xonofia B SCKB #sMeneHyeM pacxolia XCNORHOM BOML Yepes TennooGMeH-
K K. .

YMeHbIeRHE XOJM0LA, BHOCHMOTO NMEPBHYHLIM BO3LYXOM, MOXKHO 06eCNeYHTE NpH-
MeHEHVYEM aBTOMAaTH3MPOBaHHOro Gailnaca Kamephl OPOIUEHHS WJIH TNOBEPXHOCTHOrO
BO3LyXOOX/IaJHTe/Ifl B COCTaBe LEHTPAaAbHOrO KOHJMI[HOHEpa.
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Jlna matero fnpuMepa XOMOA MePBAYHOTO BO3AyXa cocrapaser ‘69% QLY. gro

muoro, Paccuntaem napamerprl NepBHUHOTO BO3AYXa, NMPH KOTOPHIX €F0 XOAOLONPO-
H3BOJETENBHOCTD €OCTaBAT 0,4 QTag = 400 kkan/u. COOTBETCTBYIOMAN STHM NapaMeTs
paM Toukra /7’ (puc. 133) Gyner naxOMUTLCS Ha ONBOR BepTHKAJH € TOuKOR /1, HO BHILe
ee. PaccuntaeM TpeyeMyio aCCHMHJISUHOHHYI0 Pa3HOCTh SHTAJIBIHI BHYTPEHHETO H
TIePBUYHOFO BO3JyXa:

Al 400

ac = -—1—8—0—.—-17 == 1,85 KKaJI/Kr.

HaxopnM TpeSyeMyl0 SHTAJBNHIO NEPBHYHOTO BO3AYXa
In = 12,03 — 1,85 = 10,18 kkax/kr.

T '

Tosoxenne toukn I1 naxonuM Ha nepeceuenyn Juunfi In B dy, p. Ilpu sToM
In= 19,8° (prc. 133).

PaccunteibaeM HOBEe NapaMeTphl TOUKH, BHIPAKAIILEH COCTOSIHHE BO3AYXa
nocjie BeHTHWIATOPa KOHAnUHOHepa — O’, Temneparypa BO3LyXa B STOf TOuKe HaXoe
agTca Ha Aly Hike Temmepatypnl fn — fo = 19,8 — 1 = 18,8°C. :

22. TlpoussoauM nocTpoeHne HEOGXOZMMOrO NpPOLECCa OCYIUKH H OXJAMACHHS
NePBHYHOrO BO3AYXAa B LEHTPaJIbHOM KOHAHLHOHepe. Jlisi 9TOro coepunsieM Touks H
n O’ u nponomkaeM NMHNIO IO NEPeceYeHNH € KPHBOIT Q- p. Onpesesivem napamerphd
Touksl K, BEpacaiomefi COCTOARNE BO3AYXa N0C/e ero 0CPaboTKY B KaMepe OpOeH sl
konpyuuonepa. Touxa O’ Bupakaer COCTOSIRHE CMeCH HAPYXKHOTO BOsayXa H W Bo2-
JyXa nocye KaMepu opowenns K. S

Iponomxas munnio H—K 1o ee nmepeceuenms ¢ kpupoft ¢ = 100%, noxyua
noJoxeHye TOYKH f’, TeMnepatypa kotopofi #f = 10,5° C, w0 BROJIHE ROCTHXKHMO npA
ofpa6oTKe BO3fyXa XOJNOAHON BORO#l B Kamepe opoiuenvs win [1BO.

23. CoennnneM Toukk II’ v C w npopofs noctpoenve Ha I—d-guarpamme anano-
ruuHo . 20, mOMyuYnM napameTpsl TOukH 7', Bhparkalouieil COCTOMMHE peuMpKy.ns-
LLHOHHOFO BO3AYXa MOCJe €ro OXJakIeHNsd B TeryooGMennyke IKII.

JJsa onpenenenns pacxona XOMOAHOH BOAbI uepe3 Tensioo6mennnk DK neof-
XO[MMO BHIOpaTh HayaNbHYIO TeMIepaTypy XOJOAHOM BOIRI tw1 C YU4eroM peKOMeHJd«
unii k ¢opmyne (6.7). Ias Hamero mpuMepa Py, = 22,38 MM pr. c1., an='
= 12,3 mm pt. c1. Torpa no ¢opmysne (6.7)

(22,38 — 12,3)

0.6 = 10,8 MM pr. cT,

Py, = 22,38 —

ITo TaGmuuam B paGore [26] waxommm &y, = 12,4° C. Tlo dopmyne (6.4) qum_f-
JSISIEM Tpe6YyeMBIil YAeIBHEI OKA3ATENb XOJIORONPOH3BOANTENLHOCTH TeMI006MeHHRKA
KI:
Qox 600

Aox = = = 43,7,
ox Ps (ta i tw,)

1,18 (24— 12,4)

C yueroM nonpaek¥ Ha TPeXPANHBIR TeNIOOOMEHHVK TpebyeMblii
Aox = 43,7 : 0,95 = 46.

Io rpadmuky na puc. 125, 6 naxopum, uto npn Gy = 180-1,2 = 216 kr/u Tpe-
Gyercsl pacXoi xononHOR Boasl 400 Kr/u. ) .

24. Tlpoussopnym nocrpoenve Ha J—d-gparpaMme npoueccos o6paGoTKN BO3LY.XA
B XO/IOAHBIA nepron ropa. HanocnM toukn B® — napameTpl BHYTPeHEEro BO3AYXa,
H® — napamerpni HapyxHoro Bosgyxa (puc. 133). Bounc/isiem ayu npouecca B o6
CJIYKHBEMOM TOMEUIEHHH JJisl XOJONHOTO NePHOKa:

€3 = —1000 : 0,28 = —3570,
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OnpenensieM TpeGyeMyio BeJHUHHY HAnopa SHTaNLNHE NPHTOYIOrO BO3RyXa Aas
KOMIIEHCALNK  TenJonoTeph: .

A1:0= CQror — 1000 = 1,41 kran/kr.

Loppnp . 600-1,18

TTpoBofM NOCTPOEHHe BCMIOMOrAaTeLHEIX KPHEBIX ¢ [ M (f B COOTBETCIBHHE C
KOHKDETELIME AAHHBIMH PaGOTHl aNapaToB B COCTaBE LEHTPANbHOTO KOHAHLHOHEpa.
Yepes Touky B® nposopuM suMHHH nyy nouecca. OT JMHHM SHTaNbOHH TOukH B3
OTKNajLiBaeM BBepX BeNnunHY AJZ, TeM caMbiM onpefie/isieM NOJOKeHNe JHHRH 5H-
TanbluK TNPHUTOYHOrO BO3Ayxa. [lepeceuerne 57Ol JMHME C JKHKEH Jyya npouecca

onpezessier 1oJoxeHHe Touknu C3, @ Ohw Qom 1121/
Ix Urn Gk,

BLIDAXKAIOIIEH NapaMeTpel IpH- 2400 T ——
TOUHOTO BO3lyXa B PacueTHOM pe- L oon l | 210 11
XHUMEe JUIsl XOJORHOTO NepHOAA % e L
Tl 65 et
rona. +2000 = o
. 1800 s — 60 ="
Qe Grx Gro, xK27/¢ 1600 / e /55v
7’ > =l
mooleoot Il ot A o
—t3=75. 1400 0
1400 Ty~ L2 =79 » %% TP LT
100800}, 00 1] 70 .V /’// W=
oo}, VAT T & | ! /// P /:r{}/
w0 1000 — =60 1000 // % // T A
a0t | splrt L 55 00l A AT I
wf  CATTA— 7 N e )
Yot | wo - o 5% w00 /// — Twy
| e |
200 02 200 === rw,—|t,7=|Jo. 20
101 0 4
50 70 90 110 130 150 170 64/ 50 70 90 116 130 150 170 190 Guxefv
a) J)

Prc, 134, Tensnomasi NpoOH3BOAMTENBLHOCTB -TEHJIOOGMCHHHKOB KH2-Y 0,8A (a) u
KH23-Y 1,2 (6) ua pexxuMme ectecTBeHHOH KOHBEKLHH:

’
Qr. x — ANS IBYXPAAHOrO TemJIOOGMEHHMKa; Qr. g = ANA TPEXPAZHOrO TENJIOOOMEHHHKA,

”
KOrga ropsiuasi Boia NPOXORHUT N0 OAHOPSIAHOMY TeNJIOOGMEHHEKY; Q. g — AJsi TPEXPSAHOro
TCOJIOOOMEHENKA, KOrja ropsiyasi BOKA NPOXOAHT 1O [ASYXPSHLHOMY TeNJOOGMEHHUKY

Jlng Hamero npumepa noctpoehneM Ha [—d-puarpamme maxopmm (puc. 133):
& = 6,12 r/kr; I3 = 10,17 kxan/kr.

25. OmnpepensieM mnapameTphl NEPBHYHOIO BO3AyXa INOCNE €0 YBJIAXKHEHHS B
KOHT2KTHOM annapare LeHTPanbHOrO KOHAMIMOHEPa K MOCJe HarpeBa B BEHTHAATOpPe
¥ BO3NYXOBOAaX. JI/1A STOrO HAXOAMM BeJAHUMHY Ad® — pacyeTHYIO PasHOCTb BJaros
COfiepxannil BHYTPEHHEIO H NMePBHYHOTO BO3RYXa 3HMOH:

Ad® = (df ~d3) (14 k) = (6,52 — 6,12) (1 -}-2,34) = 1,34 r/xr.

Ornoxub #a [—d-fuarpamme peauuuiy Ad® BNeBO OT BepTHKaJsH, NPOXOAsUeR
uepe3 TOyky B*, nonyuaeM JIHHHIO BAarocofep:aHus NeppHYHONO BO3AYXa MOCJe €ro
06paGoTKH B LEHTPaJbHOM KOHAHHNOHepe d o INepeceuenrie TOM JINHAK C. KPHBBIMH

3. p ¥ G5 Onpefensier nonoxenne Toukk O° (napaMerprt BOSAYXa TOCE YBIAKHEHHS
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B IEHTPaNbHOM KOHIHIHOHepe) K Tourk [7° (NapameTphl Bosnyxa nocie BEHTHJIATOPA H
Harpesa B BO3/lyXOBOHAaXx).

Jlas Hallero npumepa MOCTPOEHHEM HAXOAHM: d,?.p = 5,8 1/kr; £ = 5,8°C;
13 =168C; I3= 4,76 xxan/kr.
26. Coepuusa toukn [7°C* npsmoli M 1popoMKas ee O NEPeCEYEHHs ¢ BepTH=

Kasblo, NPOXOLsel uepes Touxky B>, noayyaem nonoxerne To4Kn T 3, BLIpaaroreft
COCTOSIHHE PEeLHPKYJISIHOHHOrO BO3AyXa I10CJie €r0 Harpesa B TemnooOMeHuNKe DK I;

£ =34°C =121 xxan/xr.

27. Tlepeceuenne agna6aThl, NPOBefeHHON yepes Toukm 03, ¢ BepTHKANBIO, NPO-

Beflennofi yepes Touky H°, onpegensier nonoxkenue ToukH K3, KoTopas BhIpamaer
COCTOsIHME BO3AYXA TOCJIE HArpeBa B Kajopudepe NepBOro MOJOrpeBa HEHTPANBHOTO
KOHJWIHOHEPa.

28. BriuncasieM pacyeTHLlE HarPYsKH Ha TenJOOOMeHHHMKM Kaxporo DKJII:

B PEXHME BLIHYKIEHHOH KOHBEKIHH

Q= Quor -+ Loy, (13— 13) = 1000 -+ 180-1,26 (8,76 — 4,76) = 1908 kkan/u;

B pexnmMe eCTeCTBEHHONU KOHBEKLHH

i 15 -1 26
n H
Qr. k = Qpor PR = 1000 20596 = 890 Kkan/y,

29. PacueTsl pekHMOB HarpeBa HeOGXOAHMO HAUHHATL C PEXKHMa €CTECTBEHHOM
KOHBEKIHH, MOCKOABKY B 5TOM pexxuMe TemnooOMenHHK DK]I MMeer MeHbllHe Yje/be
HbIE NOKa3areny TENJIONPOK3BOARTENBHOCTH. VICNONB3ys BRIYHCJECHHYIO B 1. 28 Besn-
uinY Qr, g, 110 FPadUKy Ha pHC. 134 HAXOIHM MHHHMAJIBHO JIONYCTHMBII Pacxoi BOAH

T 4
G,, Np¥ MaKCHMAJIbHO JONYCTHMOM TeMIIePaTypHOM Iepenafie (Tw1_~ tzx)'

Onpenenus pasHOCTB (Tw1 —1p), HAXOLKM Ty, B pexnMe eCTECTBEHHOH KOHBEK-
MK S XOMOAKOTO neproja roga. Temnepatypa Ty, Ha BCe sfatne onpelensiercd
o HanboJiee HarpyeEHOMY TENNoOGMeHHHKY. s Halllero npuMepa no rpapuky wa
puc. 134, 6 ana opHOpsinHOrO TenniooOMeHuyKa HaxomuM: Gp, = 200 kr/w; T, —

1
-—_ tn = 700 C. .

HavaneHas temnepatypa ropsiueil BOAR ANsl PaCyeTHOrO pexxMMa Harpesa BHY-
TPeHHETO BO3LYyXa NPH €CTEeCTBEHHON KOHBEKLHH Ty, =154 70= 85° C.

30. B pexxMe Harpesa BHYTpEHHerO BOSAYXa IPM BHHYKAEHHON KOHBEKLKH
pacxon ropsveil BOAE! 11€J1€CO06Pa3HO NIPUHATL PaBHBIM PacXopy.no 1. 29. Torpa no
rpaduKy Ha puc. 122, 6 npu d.= 4,5 MM, G, = 216 kr/4, G, = 200 kr/y HaxonuM
Az = 49. lina Hallero ciyuass HarpeB BO3AYXa NPOHCXOAHT B OAHOPSAXHOM TeMso06-
MEHHHKE M HeOOXOZMMO HCIIO/NB30BATH IOHHIKAOWMR MHOKHTeNb n = 0,64; Toraa
Az = 49.0,64 = 31,5.

31. o npeoGpasosarHofi Popmyne (6.1) HaxOfuM TpeGyeMyio HauaNbHYIO TeM-
lIepaTypy ropsiueit BOAL! B PexkHMe Harpesa NPH BHIHYKAEHHON KOHBEKIHH:

_ Q: 1909
Twl —tl +Trp—a-= 20+m —70°C.



I'nasa VII KOHCTPYKTUBHBIE OCOGEHHOCTH
U METOAbl PACHETA
ABTOHOMHBIX U MECTHbLIX
HUCNAPHUTEJIbBHbBIX KOHAWLIHOHEPOB

OtmanuuTebHEIM NPH3HAKOM aBTOHOMHBIX KOHIHIIHOHEPOB $IB-
JisieTcsl HaJlHyue BCTPOEHHOM B arperaT XOJIOAHJIbHOH MallMHBL, T. €.
aBTOHOMHBIH KOHAMIIMOHED pacnosiaraeT COGCTBEHHBIM HCTOYHHKOM
XONof0CcHA0KEeHHs H He 3aBHCHT OT LCHTPAJIBHOH CHCTEMBl CHAGKEHH A
XOJIOZIOM, KaK 3TO XapaKTepHO IS HeaBTOHOMHBIX KOHAHIHOHEPOB.
B coorBerctBuu ¢ TOCT 10808—73 BhAENSAIOTCS ABA OCHOBHEIX THIA
aBTOHOMHBIX KOHAHMIHOHEpPOB obero Hashauenns: KTA-1 ¢ BonanbM
oxnaxpenneM Konnexncatropa ¥ KTA-2 c BospywHbIM oXJaxaeHuem
KonjieHcaTopa. 1o KOHCTPYKTHBHOMY MCHOJHEHHIO aBTOHOMHBIE KOH-
JMIIHOHEPH MOryT OHITb GJIOYHBIMH, OJIOYHO-CEKLIHOHHBIMM H CEK-
LHOHHBIMH.

B ucnapuTeNbHBIX KOHAMIIHOHEpPaX OXJaKJeHHEe KOHAHIHOHHpYe-
MOTO BOS[YXa OCYIIECTBJSETCH METOXaMH NPsIMOTO H KOCBEHHOI'O HC-
NapHTEILHOTO OXJIaXK[eHHs, T. €. STOT THI KOHIHIMOHEPOB pacnoJa-
raet co6CTBEHHBIMH HCTOUHHKAMH XOJIOIOCHAOKEHHST H HE HYXIaeTcst
B LIEHTPa/IM30BaHHOM CHabxkenuu xosoguoii opoil. Ilo stomy omiu-
YHTEJBHOMY NPHU3HAKY HCHapHTeNbHEIE KOHAHIHOHEPE] MOXHO ycnosuo
OTHECTH K x.naccy 2BTOHOMHBIX.

§ 7.1. ABTOHOMHHE KOHJHUHOHEPD!
~OBUWIEr0 HA3HAYEHHA C BOIAHDBIM
OXJIA)KAEHHEM KOHIEHCATOPA

- B cooteercteur ¢ 'OCT 10808—73 aBTOHOMHBIE KOHAHIHOHEPH!
C BOASIHBIM OXJIa)KJIeHHeM KOHIEHCATopa JHOJIKHbI HMETh IPOH3BOAH-
TEJALHOCTL MO BO3AYXY OT 1,6 o 80 Teic. M3/4, NPOU3BOAHTE/LHOCTD
no xoJsony ot 6 1o 315 thic. Kkan/y u o Tenay ot 10 no 500 TEiC. KKaN/4.
Ilokasatesin npoH3BOAMTENHHOCTH KOHAHIHOHEPOB IO XOJIOAY, TEIy
U noTpel/isieMOH MOILUHOCTH NPHHSTE NpPH NOCTOSIHHBIX MACHOPTHBIX
yCIOBHAX, NPHMBENEHHEIX B TaGj. 24. B aBTOHOMHBIE KOHAMIHOHEDH!
JOJI2KHBL BCTPAHBAThCS TePMETHYHHIE H OeccajlbHHKOBHE (PPEOHOBLIE
KOMIIpeccopHl Ha ¢peone 22.

OrteyecTBEHHON NPOMBILIIEHHOCTHIO OCBOEGHO CEpHHHOE NPOH3BOJ-
CTBO 4YacTH OOILEro psiAa aBTOHOMHBIX KOHAHIHOHEPOB 'C BOASTHBIM
'OXJIaXJEHHEM KOHJEHcaTopa, TEXHHYECKHEe IOKasaTeJH KOTOPHIX
npencTasjieHsl B Tabs. 25,

Ha puc. 135 npencrapnena npuHUMnuajJpHas CX€Ma aBTOHOMHOIO
konpuuuornepa KBI-17 ¢ BoasiHbIM oOXJaxkjaeHHEM KOHAEHCATOpa.
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Ilpn paGote BeHTHIITOP2 2 B KOHAMUHOHED MOCTYNAET CMECh HADPYIK-
HOTO M PELHPKYJISIUHOHHOTO BO3lyXa, KOTOpast OUHILAETCS] B (PHJIb-
Tpe I7 M NOCTynaeT Ha OXJIaXJeHHe B McnapuTesie | XONOAHNBLHOM
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Puc. 135. Ipuuunnnancias cxeMa ycTpoficTBa aBTOROMHOTO KOHAH-
nuorepa KBI-17 ¢ sopsinbiM KoHZeHCaTOpOM

Maumsbl. HHpryasiuua xonomunbhoro arenta (¢peon 22) oGecneyn-
Baercst pabotoii komnpeccopa 15. I'asoo6pasHpie Napul XOJOAHILHOTO
areHTa HarHeTaloTcsl Kommnpeccopom /5 B BOmstHON KoHpmeHcatop /1,

Tabauya 24

NacnopTurie YCAOBHS NPH MCOBITaMHAX ABTOMOMHEX KOHAWIHOHEPOB
o6uero HasHauennsi (no NOCT 10808—73)

[Tpos3BOAHTEILHOCTD
TNapameTpH I "
e e mo Temay
CocTosiHne BO3JlyXa, BXOASIIETO B KOH-
' RHIIMOHEP:
TeMmnepatypa, °C . . . . . . .. 27 21
OTHOCHTEJIbHASA BJIAXKHOCTh, % ., . 50 30
Cocrosine Hapy:KHOro,BO3AyXa: -
TeMneparypa, °C . A, . /36 - -5
OTHOCHTEJIbHAA BJaXHOCTh, % . . . 40 80
TeMneparypa oxnaxpaiomeit Boast, © C 947 6
Yactb HapyXHOTO BO3AyXa B 06ieM i
KOJIHYeCTBE 00paBaTHIBaeMOro BO3LYXa,
T R e e et 30 15

KOHCTPYKTHBHO BHITIOJIHEHHBIH u3 1BYX Tpyl, HaXoAsIMHXCS OZRHA
BHYTpH JIpyroii: no opHoil TpyGe npoxomut ¢peoH 22, no apyroi —
oxJaxpaiomas Bojia.. CKOHIEHCHpPOBaBIIMICS MHAKHH areHtT INox
JasJieHHeM KOHJIEHCAllUH NIOCTynaer B.pecuBep /4, a 3aTeM [O XHAKO-
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cTHOH Tpy6e NPOXoauT Yepe3 (GpeoHoBsll GUABLTP 7 U 3MEEBHK TEMJIO-
cOmensuka J6. Uepes tenyiooOGMEHHHK OJIHOBPEMEHHO NPOXONAT
XOSQAHBIE Maphl ¢peoHa 22, mocTynarllle K. BCachiBaloUlel CTopoHe
KCOMIIpeccopa, 4710 ofecriegnBaeT NepeoxJaXkleHHe KHIKOTO XOJo-
_ IMJBLHOTC areHTa.

Tadruya 25

Texnuyeckne noxasareny aBTOHOMHEIX KOHIHIIHOHEPOB C BONSAKRLIM KOHIEHCATOPOM

Koupuuuonep

INokasaTtenn

KA-6 lKC-12A| KBI-17 KBI-24I KC-35 KC-50

HpOl/IBBO}IHTEJ]bHOCTb no
BO3NYXY, MY/ 1700 2400 3500 5400 7000 10000
MOLLHOCTD SJIEKTPORBH- 0,4 0,6 L1 1,5 3.0 3.0
rarensi BEHTHJIATOpa, KBT ’ ’
CeoCGopHOe JaBNenne

BEHTHJAATOPA /15 CETH BO3- | Her 5 30 30 15 15
LyXOBOJIOB, Krc/M2 o
XO0NORON POK3BOSNTENE- 6 12 - 17 24 35 50

HOCTb, THIC. KKajn/u . . .
Pacxon. Bosnl Ha oxJa-

XJeHne KOHJIeHCaTOpa 1,2 2,06 3, 45 1
(npu ¢, = 24°C), M3/u g 70 53
Mo'mnocrb SHEeKTPOJIBH- 2,8 3.1 6.2 10 14 20
ratesis Komnpeccopa, KBt ? ’
MousocTs  SneKTpona- Her ‘4,8 Her Her 11 15

rpesareneii, kBr
TensnoBass npoussosm-
TeJIbHOCTh  BJIEKTPOHArpe- Her 4,3 Her Her 9,4 15
paresicl, TBIC. KKajn/q . . ’
labapuTHLle  pasMepl,
MM:
EBICOTA o & & 4 o .| 1400 1770 1800 1800 1840 1977
WHPHHA & « o« & & .| 950 1120 1200 1200 1580 1983
ray6uea . . . ., ., . 535 660 500 750 1050 1130
Macca koupuumonepa, kr| 340 700 540 800 1500 2000

Ilanee nepeoxjaxkneHHbill (ppeoH 22 mnocrynaer B TePMOpEryJupy-
IOLiHH BEHTHJb 5, TIE NPOHCXONHT APOCCENHPOBAHME KHJKOTO XJaJlo-
areHTa W TIOHWXKeHne ero JabJjenusi. Uepes pacnpenenutens 4 1o
nopsoAsiikM TpYGKam 3 ¢ppeon 22 nocrynaer B TpyOkH ucnapurens /.
Benenctsue ypenHueHust o6bemMa B ucnapure.ne emwe GoJblle TOHH-
JKAETCSl J|aBJI€HHEe, M XKUAKHH XOJIOAMJILHBIH areHT KHIIHT, CHUXKas
ceoto Temniepatypy mo 3—7° C. Kunsimuil XOJNOMMJBHLIE areHnt ro-
HUXKAET TEMIIEPATypy TPYOOK H HapyKHOro opeGpeHHs HCniapHTesst,
Co cropoHbl opefpeHusi HCMapHTeNsi MPOXOIHT BO3AYX, KOTOPHIH
OTHAeT TEIJIO Ha o0pa3oBaHHe MapoB XOJCHHABHOrO arenta. Ecnu
Temneparypa HapyKHOH MNOBEPXHOCTH HCHApMTENsl HIXKE Temmepa-
Typbl TOYKH POCHl BO3JlyXa, TO ONHOBPEMEHHO C OXJaXKIeHHEM BO3-
AyXa NPOUCXORHMT M €ro ocylueHwue,
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Ha BcacoiBaromem tpyGonposoae ucnaputeas I 3akpensien TepyMo-
6an;i01  TepMOperyJupylouero BeHTHAA 5. Beurtuab peryaupyer
HAIOJHEHHE XOJOAMNBHLIM areHTOM TPYGOK HCMapHTesl 10 PasHOCTH
AABJieNHH MPH TeMrnepaType KUICHHS U TeMnepaType feperpesa napoe
Ha BbIXOJ U3 HMcnapuTend. B cayuae, eciu B HCapHTeNb MOCTyMnaeT
MaJlo XKHAKOro (peona 22, 10 OyAET HMMeTh MeCTO Neperpes ero napos
Ha BLIXOAE U3 MCNapHTeNd, YTO BLI3OBET IOBHILEHHE JIaBJEHUsT B Tep-
mobaninone u obecrieyuT GoJibliee OTKPLITHE IPOXOJIHOrO CEYEHHsT Tep-
MOpEryJHpyIoero BeHTHASl §.

Ha ncnapurtens napbl XOJIOAMJBLHOTO areHTa yepes TemJoOGMeH-
HUK 6 oTcachiBalorcst Komnpeccopom 15. Ilpepoxpanenue Kowrpec-
copa OT MOBLINIEHHOTO AaBJIEHNs] Ha cTopoHe HarHeTanust (H) ocy-
LIECTBJIACTCA aBTOMATHYECKHM DeryJisiTOPOM JaBnieHust 9, aJeKTpruye-
CKasi CXeMa KOTOPOrO CBfI3aHa € MATHUTHBIM NycKaTeseM 3JeKTpOo-
neuratenst komnpeccopa. Ilpu nopbllleHHH jaBJEHHS HATHETAHUST OT
HACTPOEHHOIC YPOBHSI 3JEKTPHYECKHE KOHTaKThl perynsitopa 9 pas-
MBIKAIOTCSl, K 3JIEKTPOJIBMTATE/Ib KOMIIPECcopa OCTAHABJIHBAETCS.
Iocne nonmKeHHst HaBlieHHsT KOHTAKTBHl 3aMBIKAIOTCS (OGBLIYHO MOZ
NeACTBHEM MPYXKHHbBL), ¥ 3JIEKTPOABHIaTeNb KOMIIPECCOpa BKJIOYAETCS.
ApTtomariueckuil peryasitop HusKoro naenenus (B) pabotaer aua-
JIOTUYHLIM 06PasoM, HO OT HMIYJbCa YMEHBIUEHHST JAaBJEHHs BO Bca-
ChIBAKOWIEH JIMHUM KOMIIPECcCopa HHiKEe HACTPOEHHOTO YPOBHS.

Hatyuk Temnepatypsl I8 KOHTpoJMpyeT TemnepaTtypy Bo3dyxa
B MOMEIIEHHH H BO3AEHCTBYeT Ha MArHHTHLIH 11yCKaTeNb 3JIEKTPOJBH-
ratesnis Komnpeccopa. Ilpu noHM:kennmn Temnepatypbi BHYTpPEHHETO
BOSAYXa JATYHK TMOJAET KOMaHAY Ha OCTAHOBKY 3JIEKTPOLBUTraTeJsl
KOMIIpeccopa, a NpH TNOBBIIEHHH TeMNepaTypbl — Ha NycK. .

Ilpu 3aMblKaHMH KOHTAKTOB MArHHTHOTO [yCKATeJsl 3JEKTPOABH-
raTenist KOMIpPeccopa OJHOBPEMEHHO BKJIIOYAIOTCST CONEHOMIHBIH BeH-
THJIb 6, OTKPBLIBAIOLHI JIOCTYN XOJOAHIBLHOTO areHTa B ucnapurens I,
H COJIEHOMJIHBIl BEHTHIIb /2, OTKpBIBaroWuil 0ocTyn B Konjencartop 11
oxJaxaatoriedl Bosbl. I1pH pasMbikanni KOHTAKTOB MarHUTHOTO NycKa-
TeJIsT OCTAHABJIMBAETCSl 3JIEKTPOABHUrateNs KOMIpeccopa H OJHOBpe-
MEHHO 3aKpPbIBalOTCSl COJIEHOMAHLIE BEHTHJIH.

HaGutogenue 3a paGoTofi XONOAUALHON MAIIMHBL OCYLHECTBISIETCS
C mnoMOlILI0 MaHOBaKyymmerpoB 10 u 8, yCTaHOBJIEHHBIX COOTBET-
CTBEHHO Ha CTOPOHE HAUHETAHHSI W BcachiBaumsi Komnpeccopa. s
obecreyeH sl KOHCEPBALUH XOJOLHJLHON MAIIMHBI CJyKHT PYYHOH
3anopHelii BeHTHNL 13,

XON010N POU3BOAUTENLHOCTD XOJIOAM/IBHBIX MAIIMH 3aBHCHT Kak
OT HX XapaKTePUCTHK, TaK M OT MapaMeTpoB OXJIaXKAaeMOTC BO3JyXa
H oxJlaxparomedl koujpencatop Bojbl. IlostoMy cpaBhenue Tnokasare-
Jiefi paGoThbl aBTOHOMHBIX KOHJIHIIHOHEPOB HEOGXOAUMO [1POBOJHTE A
CTaHJAPTHBHIX ychoBuii, KoTtopsie coraacHo ['OCT 10808—73 nHopMH-
pyloTCsl TOKasaTensiMH 1o Taba. 24.

XapakTepUCTHKH KOMIIPECCOpa COCTABJSIIOTCS MO JAHHBIM . CTEH-
JIOBLIX HCIBITAHUH W NpeAcTaBAsIlOTCH B (opme TaGauyHo# HAM Tpa-
¢rueckoil 3aBHCUMOCTH (cM. Hanpumep, puc. 89). TloMHMO HaHHBIX
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© KOMIpeccope HeoGXOAMMO pacnosiaratb XapakTepHCTHRaMH TefJo-
OGMEHHHMKOB, BKJIIOYEHHBIX B CXEMY XOJIOAHJIbHOH MalUHHEI KOHIH-
[HOHEpa, SHATh PaCXOjbi BO3LyXa yepe3 HCNapHTeNlb, PacXOjbl BOAI
uepes KOHJEHCATOP.

Ilas onpemenenus nokasareseil paGOThl aBTOHOMHOI'O KOHIHIIKO-
Hepa NpH PAa3/MYHBIX COYETAHHSIX TEMNepaTyp BHYTpeHHero £, u
Hapy:KHOTO BoO3lyXa [, TeMnepatyps OxJaaxjawmliedi Bonbl &y,
A. A. TorosiMH npeasoXusl METOJ NOCTPOEHHS PACUeTHHIX AHArpamm
KOHZHIHOHepa. Pacnonarasi xapakTepHCTHKOH KoMmrpeccopa (HanpH-
Mep, no pHuc. 89), MpoBoAsAT nepecyeT AAHHBIX O XOJIOACTIPOH3BOMH-
TENBLHOCTH B 3aBHCHMOCTH OT TEMMEPaTyphl CTEHKH TpYOHl HCmapH-
Tens (i,):

=14+ % _ o (7.1)
T () ]

Fou@py

rae Q, — XOJONONPOHIBONUTENBHOCTE KOMIIpeccopa NPH BEIGpaHHOI
Temneparype Mcnapenusi f, U KOHjeHcauuu I, kkan/s; F, — BHy-
TPEHHSIAI MOBEPXHOCTb TPyOOK Hcmaputens, Mm%, o, — BHYTpeHHHIl
KO3QQHIMEHT TENJoOTAauH XONOIMJIBLHOrO areHta K TpyO6Kawm,
Kkan/M®.yq.rpag,

Kos¢pduiuent tenyootnaus o, BbluHcAgeTcst no dopmyne (3.2)
¢ MCIOJIb30BAHHEM HM3BECTHBIX KOHCTPYKTHBHBIX TIOKasartesell U B 3a-
BHCHMOCTH OT H3MCHSIOLIEACS XOJOXONPOU3BOAHTEILHOCTH HCHapH-
TeNA KOHIHIHOHEpa.

Ilo pesynbraram pacyeToB CTpOMTCHA rpadHueckasi 3aBHCHMOCTDb
Q. =f ({5 t), T. e. xapakTepucTHKa xommpeccopa (cM. JunuIO [
Ha puc. 136). Ilon ropusonTanbHOH KoopaMHaToil f, CTpOSITCS IBE
BCIIOMOTaTe/IbHEIE JIMHHH JJIsl ONpefiesieHMsl TemnepaTypsl Hcnape-
HusL £, W cpepHeH TeMrepaTypel HapyKHOH MOBEPXHOCTH HCHapH-
Tean fg. Jlunua t, = [ (f;) crpouTcs no TemmepaTypHOH pasHOCTH
(t, — t,), xotopasi BruMcJsiercs nio ¢opmyne (7.1).

Jlunus = [ (t,) ctpoutcs no TemneparypHoi#i passoctd (& — f;),
BHIUMCJISIEMOfl DO ypaBEEHHIO

o Qx ]_nHO

tf—t.r-— F, m C, (7.2)
rie F, — HapyxHas NOBEePXHOCTb Hcnapurens, M% o, — HapYXKHBIH
KO3GbGHIHEHT TenNo0TAAuH, KKan/M? -4 - °C; ), — KOapPHIHEHT s¢hdek-
THBHOCTH Jjifl Bcell Hapy»XHOH nOBepXHOCTH; § — KO3(pHUHEHT
yBeJHYeHHs TensiooOMeHa OT KOHJEHCallMM BJarH Ha MoBepX-
HOCTb HChapuTeNnss (DEKOMeHJyeTcss B pacyeraXx NpHHHMaTh 1;
1,5; 2).

Koapgmuuent tennootnaud o, BHYHCISETCS ‘B 3aBHCHMOCTH OT
3aNaHHOM KOHCTPYKIMH H pacXOfa BO3jyXa yepes HCHAPHTeIb IO
COOTBETCTBYIOUIMM ONBITHLEIM ¢opmyaam (cM. ri. IIT). KoshdrumeHt
5pPEKTHBHOCTH Hapy»KHO# NOBEPXHOCTH 1), BLIUHCISETCH 0O §op-
myJsie (3.5). . : v - .
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XapakTepHCTHKAa  KOMMPECCOPHO-KOHAEHCATOPHOro  arperara
CTPOHTCSI B 3aBHCHMOCTH OT TeMnepaTypel OXJaKpaawouleli BORbI H
BbIYHC/ISIETCS] TIO Y PaBHEHHIO

tu_) QX QK/QX OC

GutwFww

3
rpe QK/QX — OTHOUIEHHE TenJia KOHACHCAUHH K XOJOAONpPOH3BOAN-
TENBHOCTH B 3aBHCHMOCTH OT Iy H !0; Gw — KOJINYECTBO BOAbl, MpPO-
xoAsien yepes KOHAEHCATOp, Kr{y,
Ilokasarens HCnoJib30BaHHA HAYAJBLHOIO Hafnopa Temneparyp
B BOJsIHOM KOHAEHCATOpE El(w onpenensercss 3aBHCHMOCTBIO
- FyFy
At G,¢
Fppm i g O, 7.3)

te— lo,

=l — s

rae At,, — nojorpes Boibl B KoHIeHcatope, °C; k, — Kosddu-
LIMEHT TelJlomepeaud B KoHAeHcatope, Kran/Mm®-y.rpap; Fy—
NOBEPXHOCTh KOHAEHCATOpa, K KoTopoil oTHeceH KosdduuueHT TenJio-
nepenaun, M2,

KoHCTpYKTHBHEIE TOKa3aTesi H PACcXoli BOAH Hepe3 KOHJAEHCATOp
M3BECTHEI, YTO TMO3BOJIs€T BBUHCAHTH E,, TO NpaBoH €acTH ypas-
Henust (7.3).

Iis  mocTpoeHHsl XapakTEePHCTHKH MCHapHTeNls HCnoJissyercs
ypaBHeHue

Qx = GeptEne (f — 1) KKanju, (7.4)

rae G — KOJMYECTBO BOSAyXa, POXOASILIEro yepes HCnapuTes, Kr/y;
{, — Temnepatypa Bo3ayxa nepen ucnaputeneM, °C,
INokasate/r HCNOJIb30BAHUS HayaJbHOTO HAamnopa TeMInepatyp
B HCraputese ONpEAessieTcsl 3aBHCHMOCTBIO
o FyMy
At Ge,
Ep=—"2-=1]—e P ,

ty— i

rae Af,, — NOHMXKEHHWe TeMnepatypsl Bosayxa B Mcnapurene, °C;
F, — HapyXnasi NOBepXHOCTb HcnapHress, M2

Kak npasujio, B HclapHTeJNe aBTOHOMHOTO KOHJMIIMOHEPa OXJa-
BAeTCsl CMECh PELHPKYJALHMOHHOrO M Hapy:HOro Bosfyxa. Toraa
TEMIEpPATypa CMECH BO3JyXa Mepej HcnapuTeaeM OnNpeje/sercs no

dopmyJe

t, = 6—Ga éa+c.,t,. oC,

rae G, — KOJINUEeCTBO HAPYIKHOrO BO3JlyXa, OXJIaXAaeMoro B HCha-
purtesie KOHAMLHOHepa, Kr/u.

Besnnunnsl G ¥ ¢, B ypaBHenuu (7.4) nocrosinubl. IlosTomy, eciu
safiaibi BeTHYHHL § U £,, TO B cHcTeMe Koopaunar Q, — ¢, ypasHe-
Hue (7.4) OyneT noOKasaHO MPAMON JIMHHEH, nmepeceKaiolell FOPHaOH-

251



TaneHylo och B Touke f; (puc. 136). [lpn nocrosinHom 3HaueHHH Be-
JUYMHBL ¢, HHUXKHSiS TpaHHUHAs JHHUS HA PacyeTHOH Jnarpamme
cooTBeTcTBYyeT Beanuune § = 1, a ¢ poctomM § HakJoH JUHHA BO3pa-
craer (nunusa 8). [ToayueHuas JuHHA SBJSIETCsl XAPAKTEPHCTHKOM
McrnapHuresis, H B MecTe ee MNEPECEYeHHs C JiMHHeH XapaKTepHCTHKH
KOMIIPECCOPHO-KOHLEHCATOPHOTO arperarta (JMHAs 2) MO JAHarpane
nosyudm Touky P, OTBeualoliy1o papHOBeCHOH padoyeli ToUKe aBTOHOM-
HOTO Konaunuonepa. IlpoBefs M3 TOukH P JIMHMIO, DApaJJIEbHYIO
ropH3OHTANLHON OCH, MOJYYHM HA BEPTHKAJILHON OCH 3HayeHue pado-
yell  XOJIOONPOU3BOJUTENHHOCTH
KOHJHIIHOHEpa, a oryckas nep-
NeHAVKyaap H3 ToukH P Ha ro-
PH3OHTAJIBHYIO OCh, TIOJYYUM 3Ha-
yeHHe  TeMnepaTtypel  CTEHKH
Tpy6ok ucnapuressi. Henoansys
BCMOMOraTeJabHble JIHHUH, HaXo-
JUM TeMIepatypy HcnapeHns [,
H CPEeHIOI TEMNEPATYPY HApy K-
HOH MOBEPXHOCTH Hcnapurens ff.

~
o Ve Ha puc. 136 Xxof nocTpoeHusi

\jf\ 3 MOKA3aH CTPeJKAMH.
ta=f(ty)_

Io panumiM A. A. Torosuna

Puc. 136. Cxema pacueTnHop nuarpam-’ [5], mpouecch OAHOBPEMEHHOTO

Mbl AJis1 aBTOHOMHOIO KOHAMIMOHEpa: oXJiaxJeHuss U O(lyLUeHHﬂ BO3ﬂy-

I — xapaKTepHCTHKa KoMnpeccopa; 2 — Xa- Xa B HCnapurensx ABTOHOMHEIX

D ara; | 5 xapaktepucraka we. KOHIHIHOHEPOB NpPH NOCTPOCHHH

Lapuieas na I—d-nuarpavmme MoTy T H300p a-

KaThCsl TpAMOH JIHHMEH, BBIXO-

nseidl M3 TOYKM HayajJibHOFO COCTOSIHMS BO3llyXa [epeJ| ucrnapuTte-

JieM H HanpapJeHHOiH Ha CPeiHIOn TeMnepatypy HapyKHOH MoBepx-

HocTH wucrnaputess t;. CnenoBatessho, kospunuent § onpenensercs
BBIpAXKEHYEM, AHAJOrHYHBIM (2.2):

£ L=l _ L=l

¢, (ty—1,) ¢, (t— t;)

rae f; ¥ I, — COOTBETCTBEHHO TeMIepaTypa W 3JHTaJbINS BO3/yXa

nepej wcnapureneM; f, u [, — COOTBETCTBEHHO Temmnepatypa H

SHTANbMHSl BO3AyXa nocje wucrnapurens; fp ¥ Ip — COOTBETCTBEHHO

TeMmepatypa H SHTANbNMA HACBHIIEHHOrO BO3JyXa MpH CpeaHeH

TeMOepaType MNOoBEpPXHOCTH HCHapHTess.

Ilpyn NpoekTHPOBaHMH HOBOH KOHCTPYKLMH aBTOHOMHOTO KOH-
JMIHOHepa WJIM TIPY NOCTPOEHHH pacyeTHOH AuarpaMmbl s Onpe-
JIEJIEHHOTO THTIa KOHAHIHOHEPA TEJIoBOfl H BJIAXKHOCTHBIH OaJjJaHChl
06C/Ty KUBAEMOTO MOMELICHHSI ABJSIOTCH HCXO[AHBIMH, 3aJaHHbIMH
pennynHaMu. ITosTOMy MOMKeT GbITb BbiuHCJIEH YIJIOBOH Maciutal
Jlydya mpouecca &,, XapakTepU3yIolUlero acCHMHUJISLHIO Tenyia ¥ BJiard
B nomelnenuy. Ecyin u3BecTHH TpedGyeMmble napaMeTphl Bo3fyXa B M0-
MeIeHHH, To HaHecs UX Ha |—d-auarpaMmy H npoBejsi U3 3TOH TOYKH
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Jyd riponecca e, TNOJYYHM B MECT€ MepeceyeHHs Jiyua npouecca
¢ kpupoit @ = 100% Touky f, oTBeuawmylo Tpedyemoil Temnepatype
cpenteil nopepXHOCTH lucmapuTtedsi. Hcnoswsys panee ypapHenus
(7.1) u (7.2), MoxeM BBIYHCJAUTL TpebyeMmylo TeMIlepaTypy Hchapenus
XOJIOAWILHOTO ATEHTA U TEM CaMBIM ONPENeNIUTh TpeOyeMblll pemuM
paGoThl  XOJIOAKAbHON MALIHIbL

Bosmoxno peruerne u obpaTebiX 3anay. Kornma us pacyernoft
IMArpaMMel OMPEJeJIeHHOTO THNA ABTOHOMHOTO KOHAMIIMOHEpa Hail-
JIEHA BeanuMHa cpenHell TeMnepaTypsl HapyKHOH NOBEPXHOCTH Iy, TO
Ha |—d-nuarpamme Ha JunnH ¢ = 100% navocuTcs 3Ta TOYKA H
U3 Hee NpOBOLAMTCH JyY Inpolecca &, B mecte nmepeceyenus Jiyya e,
C H30TepMOll, oTBevawollell TpeOyemOMy YpPOBHIO TeMIlepaTyphl B MO«
MemeHu, OyayT HafilleHBl OCTaJbHEIE NapaMeTphbl BHYTPEHHEro BO3-
nyxa. Ecnu HafiieHHoe 3HayeHHE OTHOCHTEJbHOH BJla)KHOCTH BHY-
TPeHHero BO3AYyXa 3HAYUTENILHO OTJIMYAETCs] OT JKeJaeMoro ypoBHs,
TO HAJO U3MEHHTh PERHM PaGoThHl XOJ0AUILHON MANIHHbI ABTOHOMHOTO
KOHJ(IIoHepa, a NPH NPOEKTHPOBAHMH HOBOH YCTAHOBKH H3MEHMTb
KOHCTPYKTHBHEIE TIOKA3aTeJIH HCliapHTeNsi H MOCTPOHTh HOBBIE Xa-
PaKTepHCTHKY YIS STOTC anmnapara.

Ins oBecrieuennsi SKOHOMHUHOH paGoThl aBTOHOMHLIX KOHAMIIHO-
HEPOB ¢ BOASIHBIM OXJ12XKE€HHEM KOHEHCATOPOB, KaK NpaBuJio, Bceraa
TpedyeTcs opranusanMs oGOpoTHOro BojocHaOkenus. Hcmonbsopa-
HUe 1JI OXJAaXNEHHs KOHICHCATOPOB BOAOTPOBOAHOH MJIW ApTe3HaH-
CKOil BOJIB, C MOCJE[YIOUMM COpOCOM MNOoJOrpeBlielics BOJBLI B KaHa-
JIM3A1IHI0, KAK NPaBH/JIO, HEIONYCTHMO KaK IO SKOHOMHYECKHM, TaK
H COLMAJBHBEIM (HEOOXOAMMOCTh OXPAHbl MNPUPOJAHBIX PECYypCoB) NpH-
yuuam. g cosnaHus cHeTeM oGOPOTHOTO BOLOCHAGKEHHS 1eiecool- |
pasHo MCHOJBL30BATH KOMMAKTHLIE BHICOKO3((EKTHBHBIE amfaparsi,
nanpumep, tuna MO-50, paccmorpensoro B rat. V.

§ 7.2. ABTOHOMHbBIE KOHIUIIHOHEPDI
C BO31YUWIHBIM OXJIA)KAEHWUEM KOHJAEHCATOPA

B cootsercteuy ¢ I'OCT 10808—73 napameTphl aBTOHOMHBIX
KOHAMIHOHEPOB O0mEero HasHaueHHs C BO3AYIUHBIM OXJamJeHHEM
KoH/IeHcaTopa JIOJIKHBl COOTBETCTROBATh NPOH3BOJAMTENILHOCTH MO BO3-
ayxy ot 1,6 1o 25 Teic. M%/4, NPON3BOANTENLHOCTH MO XoJiofy oT 6,3
10 100 thic. kxan/g v tenny ot 10 no 160 Teic. kKkan/a. Ilacnoprueie
YCJIOBHSI KOHIHIHOHEPOB COOTBETCTBYIOT TaKiKe JAHHBIM mo Taba. 24.
Boinyck  aBTOHOMHHIX ~ KOHIMIIHOHEpOB €  MOKasaTeJsMH 1O
I'OCT 10808—73 sapasercs 3apauell OJHxaHILIBX JI€T.

ABTOHOMHEIE KOHIMIIHOHEPH MAJIOH NPOM3BONUTENBLHOCTH KOM-
CTPYKTHBHO BBIMONHAIOTCA B (opMe ropu3OHTANbHBIX —arperaton
H B pafoueM MOJIOKEHHH YCTAHABJHMBAKTCH B OKOHHOM INpoeme (ro-
STOMy HX 4YaCTO Ha3bIBAIOT «OKOHHBIH Komjauuuonep). Ha puc. 137
npejcTaBjJeHa KOHCTPYKTHBHAs cxeMa OKoHHoro kouauuHonepa BK
1500, Bnimyckaemoro DakHHCKUM 3aBOLOM OHITOBLIX KOHJHILHOHEPOB.
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BHyTpenHss neperopofika 8 JeJUT KOHAHIHOHEP HA fBa OTCEKa.
B HapyikHOM oTceke ] pa3smeljaiorcsi repMeTHUHBIH KoMmpeccop 2,
MaJoMIyMHBIA SaexTpoasuratess I1 ¢ aByMs CBOOOAHBIMH KOHLAMH
BaJsia, BO3AyIHLE KoHpeHcaTop I3 M paGoyee KoJiecO OCEBOTO BEHTH-
nsatopa 12, Bo BHyTpeHHeM OTCeKe 6 pasMelaercsl HCnapurens 7,
paCoyee KoJeco NEHTPOGeKHOTO BEHTHIATOpa 8, naHejb ynpaslie-
Husl 5. Bce KOHCTPYKTHBHEIE 3JiEMEHTHl KOHJHIHOHEpa S8akJIIOYeHLI
B oOwHil Koxyx I4. :
B OKOHHOM mpoemMe KOHAWIHOHEP YCTaHaBJIMBAETCSi TaKHM oOpa-
80M, YTO HapyKHBIH oTcek I coobLiaeTcss ¢ aTMOoC(epHLIM BO3Jy XOM,
a BHYTpeHHMII OTCEK 6 BBICTY-
/”‘ naer B o6C/yKHBaeMoe ToMele-
B uve. Uepe3 HENoIBYKHEIE XKaJlIo-

600

’\
;2 | 8H Koxyxa 14 napyxublil BO3JyX
1 i sacacbiBaercsi B otcek I. Hactb
2:.' 1= 7| BO3MyXa uepes oTBepcTHE 10 BO
P 3 - wﬁ'; BHYTpEeHHel neperopoake 3 mo-
CTyHaeT K LEHTPOOeXKHOMY BeH-
9. | manstopy 8. Tloctynienne Ha-

PYIKHOFO BO3IyXa peryJupyercs
~— Bpyunylo 3acjiokofl 9. OcHoBHoe
5 : ® ¥ KOJIHYECTBO HAPYIKHOFO BO3/yXa
s-/ ,/ b4 HArHETAeTCs1 OCEBLIM BEHTHJISITO-

poMm 12 uepes koHueHcaTtop I3,

Puc. 137. MNpunuunuaibHas cxeMa OKOH- 6
Horo konpumkoHepa BK 1500 ¢ poapym- B TPYOKM KOTOPOro OT KOMIpEC-

HBIM OXJAKACHHUEM KoHjiencaropa COpa 2 No (ppeoHONpPoBOAY NOCTY-

naerT XOJONWILHBIH areHt [oj
BHICOKHM JlaBJIeHHEM H ¢ BbiCOKO# Temmeparypoil. Biaronapsa mnpo-
XOXJIEHHI0O HapyXHOTO BOBAyXa CO CTOPOHB opeGpeHHAa TPyOOK
koupencatopa 18 ofecnednpaeTcss OTBOZA Temjia W KOHJEHCALMA XO-
JIOJIMJILHOTO AareHTa, KOTOPBIH B JKHIKOM BHJIE HOCTyNaeT K Kanujk-
JsIpHOH TpyOKe 4.

Kak 6bio paccMOTpeHO paHee (cM. cxemy Ha puc. 86, a), ana
JPOCCEJIHPOBAHNST XOJIOAMJILHOTO arenTa OT AAaBJieHHsl KOHJEHCAUMH
710 AaBJieHHs] HCTIAapeHHs] B KPYNHBIX XOJORHJIBHBIX MalllMHAX HCIOJIb-
BYIOTCSI TEPMOPEryJIHpyIOye BeHTHH. B omyinyue oT 91010, B CXeMe
XOJIOANNIbHOH MamMHBl koHauHoHepa BK 1500 Tepmoperyaupyomuil
BEHTHJIb OTCYTCTBYET, @ B KauecTse [POCCeJIHpYIOLlero ycTpoiicTsa
CAyXKHT KanwuispHas tpyGka 4. Tlocne kammiaspHodl TpyOKH
XOJIOAM/IbHBEIA areHT ¢ JaBjieHHeM HchapeHHsi NocTynaer B TPYOKH
ucnapurenisi 7. LleHTpoGekHbIH BEeHTHJATOP 8 sacachiBaeT BHYTPEH-
HUfl (peLHPKYJISIIHOHHBIH) H YaCTHYHO HAPYXKHBIH BO3lyX U HarHeTaeT
cMech BO3JyXa €O CTOpPOHBI opeGpenHsi TPyGok Hcnapurens 7. baa-
rOfaps 'UCMapeHHKIo XOJOAHILHOTO areHTa B Tpy6Kax HcnapHrejs oT
BO3[lyXa OTBOAHUTCH TeINio, H OXJiaxKJaeMbll BOSAYyX MOCTynaeT B
obcnyxupaemoe nomeuienHe. [lapooGpasHblit  XOJOAWJBHBEIH — areHT
HOQJI2C ucnapuTeiss no (peoHONpoBOAY OTCACHIBAETCA B KoOMIpec-
cop 2. 2 : :
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‘PaGota XoJIOAHJBHOTO KOMIPECCOpa OCYIHECTBASIETCS OT KOMaHJIb!
JIaTYMKA, KOHTPOJHPYIOIIEro TeMIepaTypy Bo3flyXa B oOCayIKHBae-
MoM nomeineHus. IIpH noHHKEHHH BHYTPEHHeH TemnepaTypbl OT
KOHTPOJIHPYEMOr0 3HAUeHMsi JAAaTYHK BOSJAEHCTBYET Ha mycKartenb H
OCTaHABJIHBAET SJEKTPOABHraTe/b Komnpeccopa. Ilpu mnobpiueHHn
BHYTpeHHeil Temneparyphl 3JIEKTPOBHIaTe]lb KOMNpeccopa BKJIO-
yaercs. 5 T 7

Kouauunonep BK 1500 obnanaer 7
CeAYIOHMH TeXHHYECKHMH [OKasare-
JIIMH TP CTAHAAPTHEIX YCJIOBHSIX pa-

9 . )] %

Puc. 138. KoHCTPYKTHBHAS CXeMa arperatHo-pasjle/IbHOrO aBTO-
HOMHOTO KOHAHIHOHEpPA C BO3LYHIHEIM OXJaKJeHHEM KOHJEHCa-
TOpa:

a ~— arperatHoe HCIIONMHEeHHE; 6 — pasgenbHOEC HCHONMHEHHe

6orel (CM. Tabsi. 24): npoWSBOAHTENILHOCTL 1O Bo3pyXy 420 m3/u;
X0JIofionpoUsBoANTeNbHOCT 1600 KKkaj/u; mnotpeGiaseMasi MOIHOCTb
1,0 xB1/4; paGoTaeT oT ceTH mepeMeHHOro ofHOMA3HOrO TOKA Hampsi-
wkenneM 220 B; macca konamuuosepa 51 kr.

Ha puc. 138 npeactaBjieHa KOHCTPYKTUBHasi cXeMa arperaTHo-
pas3fleibHOr0 ABTOHOMHOTO KOHAWIHOHEPa C BO3AYIIHBIM OXJiamje-
HUeM xoupeHcatopa. IlpHHIMOMalLHOE OTVIHUHE 3aKJIOYaeTcsl B TOM,
YTO KOHAHIHOHEp NPH 3KCIJyaTal(MOHHOH YCTAaHOBKE MOXKET JeJHThCS
Ha ABa arperata: 1) HapyKHbIl arperart, BRJ/IOYalOIHi B cebs rep-
MeTHUHbBII KoMOpeccop 4, OceBOH BEHTHJSATOP 2 € 3JIeKTPOABHraTe-
Jgem 3 ¥ BO3AYHIHBIA KoHAeHcaTop I; 2) BHyTpeHHHH arperar, BKJIIO-
yatomuil B ceba Bo3AYyMHEIA GuAbTp 8, ucnaputens 7, LeHTPoGeIKHbIH
BEHTHJIATOP C 3JIEKTPOABHraTesieM 6 H JAEKOpaTHBHYIO pelietky 9
C MOBOPOTHBLIMH 3KaJjllo3H Al HanpaBJieHHsl MOTOKOB BO3AyXa. Kow-
CTPYKTHBHbIE 3JIEMEHTHI 3aKJIIOYEHBl B KOXKyXe 5.

BuyTpeHnui arperat yCTaHaBJIMBACTCS B o6cayKHBaeMoOM [OMe-
- HWIeHHH WJIH B HENOCPeACTBeHHO[ GJMB0CTH OT Hero, a HapyiKHEIH
arperat B TaKOM MecTe, Flie YROGHO 00ecrneyHThb JocTyn W yjaneHue
HapyxHoro Bosgyxa. Ilpu arperatHo-paspenbHOH KOHCTPYKLMH HO-
HIXKaeTCsl IYMHOCTh KOHAMIMOHEpa, TaK KaK KOMNPeccop H 3JeKTpo-
BEHTHJIATOPHAS TPyNNa KOHAEHCATOpa yAAJeHbl OT OGC/YyXKHBAeMOro
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MOMEIEHHS; HapyKHBIEI OTCEK pacrnojlaraeTcss B TaKOM MecTe, rfe
He YXyJAilaeTcsi BHEIUHHHA BMJ 3/laHusl.

Ucnonb3oBanne Hapy:KHOrO BO3AyXa AJs OXJAXKAEHHS KOHJEHCa-
TOpa XOJNOAHJBLHOH MAIIMHEL SIBJISIETCSl CEPHLE3HLIM MPEeHMYINEeCTBOM
aBToHOMHBIX KoujHuuouepos Tuna KTA-2, XosoponpoussofuTeibe
HOCTb KOHAMIIHOHEPOB 3aBHCHT OT NapaMeTPoB BO3AyXa, MOCTyMHas
I0LeTO B HCOapuTelb U B KoHpeHcatop. CtaHpapTHbie ycjiopust oTse-
4alT napamerpam mno Tabha. 24. OnpepesieHne nokasatediefi paGoThl
4BTOHOMHEEX KOHAMIIHOHEPOB C BO3AYIUHLIM OXJaXKICHHEM KOHJeHCa-
TOopa npH napamerpax BO3[yXa, OTJIHYHBIX OT NMAacHOPTHHIX YCJIOBHI,
NPOBOAMTCH MO MeTOAMKe, H3joxenHol B § 7.1. XapakrepucTHka
KOMIPECCOPHO-KOHASHCATOPHOrO arperata CTPOHTCA B 3aBHCHMOCTH
OT TeMIepaTypbl HAapyKHOTO BO3/lyXa, CJyKalere WCTOYHHKOM
OXJIAKJCHHsl BO3JyIUHOTC KOHJeHcaTopa, H BHIYUCJsIETCS N0 ypas-
HeHuio ‘

tn o tK QX QK/QX OC
G.cE

KprK

raie G, — KOJIHUECTBO BO3AyXa, HPOXOAAIIErO uepe3d KOHAeHcaTop,
Kr/u.
lNokasatenp HcMONMBL30BaHUS HayaJbHOrC Hanopa TeMmmepaTyp
B BO3JlylLHOM KOHJEHCaTope omnpefeisieTcsl 3aBHCHMOCTBIO
Aty ko F. Gyt
Eym i | huulOnc)

tl(— tH .

rae Af, — noforpes Bo3fyXa B KouaeHcatope, °C.

§ 7.3. MECTHBIE KOHAMLMOHEPDI
JBYXCTYNEHYATOTO MCMAPUTEJIBHOIO OXJIA)KAEHWUS

Jlis ofciyXKHBaHHA OTAEbHBIX HeOOJBIINX NOMEeUleHHWH MIW uX
rpynn yAoOHBI MEeCTHblE KOHAHIIHOHEpHl ABYXCTyNeHYaToro Hcnapy-
TEJBLHOrO OXJaXKACHHsI, OCyIUecTB/isieMbie Ha 0ase TenyJooOMeHHHKA
KOCBEHHOTO HCHapHTEJLHOTO OXJaKACHHUS U3 aJllOMUHHEBBIX HaKar-
HeIX Tpy6ek (pHc. 139). Bosayx oumiaercs B ¢unastpe I W nocrynaer
K BEHTHJSTOPY 2, Hocj/ie HarHeTare/IbHOro OTBEPCTHSI KOTOPOTO fe-
JIUTCS1 Ha JiBa NOTOKA — OoCHOBHOH 8 M BcmomoraTesinHH 6. Bemomo-
ratejibHeli NOTOK BO3JlyXa NPOXOAHT BHYTPH TPYGOK TerjiooOMeH-
HUKa [4 KOCBEHHOro MCHapHTENLHONC OXJiamkIeHHsi W OOeCHeuyHBaeT
HCNapHTeJbHOE OXJIaXKAEHHE BOAB, CTEKalledl No BHYTPEHHHM
creHKaM TpyGok. OCHOBHOH MOTOK BO3AyXa MPOXOAMT €O CTOPOHEI
opeOpeHHss TPYOOK TennooOMEHHEKA B OTAaeT yepe3 HX CTEHKH TemJio
BOJIE, OXJlaxkfaemoil HcrapeHueM. Penupkyssius Bogpl B TenjiooG-
MeHHHKE OCYLIEeCTBJIsIeTcsl NPH MOMOILH Hacoca 4, KoTophifi 3abupaer
BOMly M3 MOJJIoHa 5 ¥ nojlaeT ee Ha OPOILIEHHE Yepe3 nepgopupoBaHHbe
TpyOxH 15. TennooGMeHHUK KOCBEHHOTO HCMaPHTENILHOTO OXJIaXKIeHHs
BBHINOJIHAET B COBMEILEHHEIX KOHAWIHOHEPaX ABYXCTyneHYaToro Hcna-
PHUTEJILHOTO OXJIAXKJIEHHSI poJib TepBOil CTYNEHH.
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YBaaxHeHHHH BCHOMOTATEJbHBIH NOTOK BO3AYyXa OocNe Tenjoo6-
MeHHHKa 14 otBouTest B aTMocdepy MM HCIONL3YeTes AJ1sl NONOJHU-
TEJILHOTO OXJIAXJIeHUS] OTPaKAAOMHX KOHCTPYKUMIl, BEHTHJISALHY
BCMIOMOTATeNILHBIX NOMeLleH .

OcHOBHOI NOTOK BO3AlyXa TOCJE KOCBEHHOTO HCHAPHTENLHOrO
OXJIaXKJIeHUs] B MepBO¥ CTYNEHH MOCTYNaeT HAa MPSIMOE HCIAPHTEbHOE
OXJlaxjilenye BO BTOpPOH CTyneHu —— opoilaempiil cioft 10. Ilnsi pe-

U | 1 | [ |

Bsibpec Hapywostd B038yx ] [Z

B 3500000300
e

0

|

I

8 obrnywudaenoe nowewenue

I

Bodorpobod = TEs
. B wanaia- % —F—7
e nw g 8

Puc. 139. MNpuHuunuanchas cxema o6paGOTKH BO3AyXa B MECTHOM KOHAHLHOHEPS
LBYXCTYNEHUYATOrO KCIIapHTEJIbHOTO OXJaxIeHHs

HUPKYJISIIHY BOJABI BO BTOPOH CTYHeHH CJ1yKHT Hacoc 9, sabuparomyii
BOAY U3 nojfoHa 11 v nofamlyii ee yepes pacnpeesHTesibHoe yCTpoH-
ctBo I8 Ha opolleHue TUFPOCKONUYHOIO MaTepuajia 3anoJIHEHHs
kacceT. Tlononnenne yOplin Bofbl B NMOAJOHAX NEpBOH H BTOpOIl CTY-
neHell ocyecTB/sAETCsl Yepe3 IIapoBble KJanalel 8, a MojjepiKaHHe
NOCTOSIHHOFO YPOBHSI BOfbI — C MOMOULbIO AEPEJIHBHBIX yCTpPOHCTB 7.,
CooTHolleHHe KOJIHYECTB OCHOBHOIO M BCIOMOTAaTENLHOrC MNOTOKOB
BO3[yXa DEryJupyercsi BPY4YHYIO CTBOPYATHIMM KJjanaHnamu 12,

U3 npusemennoro onucanus BHIHO, YTO OCHOBHBIM 3JIEMEHTOM
COBMEILIEHHOH CXeMbl JBYXCTYNeHYaToro HCnap UTeJibHOTO OXJaxAeHus
ABJSETCS TEMJOOOMEHHUK KOCBEHHOFO HCHAaPHUTEJILHOTO OXJaXKIeHUs..
Oco6eHHOCTH NPOIECCOB NEpeHoca Temsia U Macchl B 3THX TEMIO0OMeH-
HHKaX nojpo6ne paccmorpessl B § 3.3.

Ha ocHoBe npoBefieHHBIX HCC/IefOBAHNE TEMJIOOGMEHHHKOB KOCBEH-
HOrO HCNapUTEIbHOrO OXJIAXKJCHHST H NPAMOTO HCmapHTENbHOro
OXJNIaXKJ€HHs] B OPOIIAEMBIX CJI0IX MOA PYKOBOJACTBOM aBTopa paspa-
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GoTaHb! KOHCTPYKLHH MeCTHBHIX KOHAHIHOHEPOB ABYXCTYNEHYaTOro
Hcrnap nresibHoro oxnaxaenus. Ilo npunnunuansHoi cxeme no pue. 139
paspa6oTaH MeCTHEIl KOHAMIIMOHEp ABYCTYNEHYAaTOr0 HCHApHTEbHOro
oxnaxnexns tina KIAH-2,5 (konpuuuoHep nByxcTyneHuaTeli Hcna-
pHTEJbHEI NPOH3BOAMTENBHOCTLIO MO BO3AYXY 2,6 Thic. M¥u).

Hasi Hopmansuoii pa6ots K Kouaunuonepy KIIH-2,5 nonxen 6uith
nojiBefieH BO3AyX0BOJ 3a6opa HapYIKHOrO Bosnyxa- arperar oTBeyaer
C/efyIOIUM TNOKa3aTe/sM:

TpousBoaHTEeNBEOCTD NO BO3RYXY, M3/u:

IIAM o o o « o« o o o o o 5 o 5 o s o o s o o s o o s = a 4000
OCHOBHOIO NOTOKE - = o« o o o + o o o s « o = o o s s o o » 2500
BCTIOMOTATEJIHOIO MOTOKA & « « o o o o o o o o o o o = o = 1500
"~ Momuocts sektpopsurareneii, KBrs
neumnaropos....................... 1,7
HBCOCOB o v o o o o s o o o o o o a o s s 2 s o s o o 024
POETOKA « o o o ¢ ¢ s s o o o o 6 s s o s o o 0 s o oo o nepemenubm
Tpexdasnbiit
Hanmpsixentie, B . . . v v o v o v o o a o s o s o s o o« o« 220/380
CpoGoniHoe LaBJieHHe BEeHTHJISTOPA J/1S NPEOROJIEHHS CeTH BO3NYXOBO-
BOB, KTC/M® . . . . . i it et i e e s e e e e e e e e e 25
T'aGapuTHble pasMepHl, MM:
DIBHE o o o o o o o o o o 5 s s s o o a « o s o o o o o 2090
BBICOTA 4 o o o o = o o o « o o 8 s o o o o o s o o o o o » -1400
LIADHHA ¢ o o « & o o o o« o o o o ¢ o s 8 s 6 s s o o o s = 1005
632

Macca KonpuuHOnepa (6ea BOJL), KT

Oxnampatomuit spdexr koumunuonepa KIM-2,5 sapucutr ot
napaMeTpoB HapyKHOTO BO3AYXa H JIOJuKeH ObITh BLIYHC/IEH N0 JaHHBIM
KOHKPETHBIX YCJoBMil mpumeHeHHs. V3 omucanns npHHLMOHAILHOH
cxemul Koupunuonepa K[AHW-2,5 caenyer, uto oxsamiaeHHe OCHOBHOTO
[NOTOKA BO3[yXa NEPBOHAUYANBLHO NPOHCXOAMT B COBMEILEHHOM .TEMJIO-
OoOMEHHHKe KOCBEHHOrO HCHapHTENLHOrO OXJaxJAeHHs (neppas CTy-
neHb). SDpGEKTHBHOCT OXJIAKJNCHHS OCHOBHOTO MOTOKA BO3AyXa
B TEILI0OOMEHHHKE NepBoil CTyNEHH OLEHHBAeTCs1 yepea nokasaresibE,
no BoipaxenHio (3.25). Ilo pesynbTaraM sKcrnepHMEHTANIbHBIX HCCJE-
noBanuiit koHaHuuoHepa KIIH-2,5 ycranobjieHa 3aBHCHMOCTH TOKa-
3atesis E; OT Haua/lbHBIX NapaMEeTPOB BOSAYXa, KAK TO ONPEAENseTCs
sMOMpHYecKoR 3aBHCHMOCTbIO (3.28).

CrerneHb OXJIdXAEHHS] OCHOBHOTO NMOTOKa BO3flyXa BO BTOpO# CTy-
[eHH OLEHHBAeTCsl yepe3 NoKasaTelb SPPeKTHBHOCTH aauaGaTHue-
CKOro yBJjiaxHeHHMst THna E,, KOTOpHIH NPHMEHHTENLHO K paccma-
TpuBaemoli cXeMe JBYXCTYNEHYaTOro HCHAPHTENLHOTO OXJIaX/JEeHHs
NpHMeT BHA

EA" =(f— ta)/ (ts o tuz),

rie ¢, M b, — TEMIepaTypa OCHOBHOTO NOTOKA BOSAYXa COOTBET-
. CTBEHHO 10 CyXOMYy H MOKPOMY TEpMOMETpaM nocJje nepBoit CTyneHH,
°C; f; — Temmeparypa OCHOBHOIO MOTOKa BO3JyXa O CyXOMY Tepno-
mMeTpy nocsie BTopoM crymenH, °C.
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B COOTBETCTBHM € KOHKPETHBIMH YCJOBHSIMHM NPUMEHEHHUS] KOHMH-
nvonepa KIAHM-2,5 no soipaxeunio (3.28) wluncasiercs kosd-
¢uuvent E,.

ITo pesyabratam ucnbiTanuit konpnuuonepa KIM-2,5 ycranos-
Jlena MaJiasi 3aBHCHMOCTD 1oKasatesisi E4 | OT HayaJbHBIX NapaMeTpos
BO3[lyXa, NocTynamomero Ha ofpaGoTKy BO BTOpPyIO cTernenb. [Jlna
pacueTa CTENEHH OXJaKICeHHS OCHOBHOTO MOTOKA BO3AYyXa BO BTO-
poil CTyNMeHH KOHAMUMOHepa -
KIH-2,5 pekoMeHayeTcs nodib- " =
30BATHhCA OMNBITHOH BeJNHUMHOHN A
Ea, = 0,75. =

Ha puc. 140 npexcrasnena ==
NpUHIMNHAAbHas cXeMa KOH- / OO

)

IMIIHOHEpa MHOFOCTYIeHYaToro n

HCNapHTEJNHLHOTO OXJaxIeHHs,

B KOTODOM [OJIESHO HCHOJb- L

3yeTcsl TEIVIOBasl SHEPrysl Bbl- o ~

6pocHoro nNOTOKa BO3JyXa B . ~
§

TenJiooOMeHHUKe U3 TeMJIOBBIX  _
tpy6ok (TT). Hapyxnniit Bo3- . _ =
AyX MO BO3AyXONnpHeMHHKY [ g n
yepe3 TemJOOGMEHHUK 2, CO- a/ i /L s
CTOSILIMI U3 TenJionepefamux oo

Tpy6oK 14, nocTynaer K BeH- {

muaaropy 3. Ilocre marmera- Puc. 140. INpunuunuanshas cxeMa KOHAH-
TEABHOrO OTBePCTHH BEHTHJIsA- HHOHEpPAa MHOrOCTYNEeH4aroro HcnapHuTeib-
Topa 39311}’?( AennuTes H? HOTO OXJIaKk/lenHs: ¢ TennooGmernnkom 13 TT
OCHOBHOH H BCHOMOraTellbHpIf » ,
notokH. OCHOBHOH TOTOK MPOXOMUT CO CTOPOHBI OpeGpeHHs TemJo-
obMeHHVKa 9 KOCBEHHOrO HCMapUTEbHOTO OXJIAXIEHHs, a BCIOMO-
raTe/lbHBIH NMOTOK 8 MPOXOAMT B TpyOKax TemJooOMEHHHKA U obec-
NeYrBaeT HCNapHUTEeNIbHOE OXJaMK[eHHe BOAH, NojaBaeModl HacocoM 6
yepes opolualomee ycrpoiicrtso 11.

BcrnoMoraTenbHeiit  moTok  Bosfyxa moche TtemsooGMenHuKa 9
NOCTynaer K TenjiooOMEHHHKY 2, rie oMbiBaeT Ty Yacth TT, Kotopas
B peXHMe OXJiaK/IeHHs OCHOBHOrO NOTOKa BO3JyXa SIBJISIETCSI 30HOf
KOHJIeHCalHH paboyero pemectsa TT. B 31oM pexume HapyxHbifl
BO3/ly X, MOCTYNalOMKH K TENJIOOOMEHHHKY 2 N0 BO3LYXONpHeMHuKy I,
uMeeT Gosiee BBICOKYIO TEMIepaTypy MO CPaBHEHHIO C TeMnepaTypoit
BCIIOMOTaTeJIbHOTO MOTOKa MOC/e MCHNapHTEILHOrO OXJIaMieHHs! BOABI
B TeruioooMennuke 9. TloaToMy oMbiBanue BCnoMOTATebHEIM NOTOKOM
Bo3ftyXa xonnoB TT npuseger x xonpeHcauuu paboyero peitectsa TT
B 3TOH 30HE TENNOOGMEHHHKA 2, a OMBbIBAHME TOPSIYHM HAPYKHBIM
BO3AyXoM Nipyrux konuos TT npueegeT k Hcnapennio paGoueroc pe-
mecrea TT B s1oft sone TenooOMennuka 2. Ha ucnapenue paGoyero
pemiectBa TT Gyner saTpauMBaThesi TENsio HAPYIKHOFO BO3AYXA,
KOTOPBIH TNOHH3HT CBOIO TEMNEpPaTypy Kak [0 CyXoMy, Tak H IO
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MOKpOMY TepMoMerpam. D1o obecneynut Gosee rayGoxoe oxJiaieHue
OCHOBHOTO MOTOKA BO3AlyXa B TEMJIOOOMEHHHKE 9 KOCBEHHOTO HCHapH-
TeABHOTC OXJIamjeHust. AfnaGaTHuecKoe YBJaXKHEHHE OCHOBHOTO
NOTOKA BO3AYXa MPOHCXOAMT B OpOILUaeMOM FHTPOCKOHHYHOM cJjioe [0.

B xoJiofHblil nepyos rofia HapyxHbIA BO3yX HMeeT GoJiee HU3KYIO
TeMIepaTypy MO CpPaBHEHHIO C TeMiepaTypoH BCIOMOTraTeJIbHOTO
noToxa Bo3fyxa. Jlis sToro mepuHoja SKCIUlyaTauHH KOHIWIHOHEpa
B KauecTBe BCOOMOraTeNbHOFO MOTOKa 1eslecco6pasHe HCHNOJb30BAThH
BHITAXHOH BHIOPOCHOH BO3AYX H3 00CJyKMBaeMOTO MNOMeLleHHS.
C noMoblo B3auMoOGPAaTHBIX BO3/AYIUHBIX KJanaHoB 4 OTKPLIBAETCS
JOCTYN BBITSI?KHOTO BO3ZyXa MO BO3AYXCBOAY 5 K OPOCHTETLHOMY
npocTpaHcTBy TemjooOMennuKa 9. Uepes opoliatomee ycrpoictso 11
B 9TOM pexuMe pasGpblaTHBaercs- nojorperas Bofa. l'opsiyas Bona
MOXKeT MocTynath no Tpy6Gonpopony I8, Torha BeHTH b 12 3aKpBIT
u Hacoc 6 ue paboraer. Ecnu Bona nojorpeBaetcsi B HOJJOHE KOHMH-
nHonepa ot paGortel Harpepartesist 7, TO BEHTHJIb OTKPBIT H padoTaer
Hacoc.

Topsauuil BcoMorateNbHBIH NOTOK Bo3JyXa [octie TerncoOMeH-
HuKa 9 moctynaer K TemnooGMeHHMKY 2 M oMpBaeT Ty vacTe TT,
KOTOpasi B PeKHME HarpeBa HapYKHOTO BO3AyXa ABJISETCS! 30HON
ucnapenust paGouero semectsa TT. Hapyxubifi Bosnyx umeer Gosee
HM3KYIO TEMIEpaTypy ¥ OMbIBaeT B TersooOMeHHHKe 2 Ty Yacte TT,
rjie NPOUCXOHUT KOHJeHcalHsi paboyero pemectsa. IIpyu kKonjencanuu
BHIIEJAETC Telio (PAa3oBOro MNEpexosid, KOTOPoe BOCHPHHHMAETCS
HapyXKHBIM BO3/yXOM H ofecleylBaeT [OBHILUEHHE €ro TeMIepaTyphl.

W3 npuBeneHHOro onucaHysi BUAHO, 4TO B KOHAMLIHOHEpe obecrie-
yupaeTcst KPYTJIOTOJicBast cxemMa oOpaGOTKH Hapy»XHOTO BO3JyXa.
B KkauecTB€ HCTOYHHKA TelJia BechMa pallHOHAJbHO HCIOJbL3OBATDH
OTOPOCHYIO TeXHOJIOTHYECKYIO BOLY, NOABOMMYIO o TpyGorposony /3.
Texnonoruyeckast Bojla MOMKET M HE HMEeTh NHTbEBLIX KauecCTB, TaK
KaK HarpeB OCHOBHOTO IIOTOKa BO3JyXa MPOMCXOMMT B TeNsiooOMeH-
HHKax 9 u 2 6e3 HeNoCcpeiCTBEHHOTO KOHTAaKTa € BOJOH.
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