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MPEANCIIOBHE

Tpepnaraemoe ydeGHOe nocobue NOCBAUICHO BOTPOCAM TEMJOBIKHOCT-
HOl 06pabGoTKH BO3YyXa B CHCTEMAxX KOHXHUHMOHHPOBAHUA.

B ocHOBY M3NI0XKEHUs Y4eGHOro Marepuaia NpuHAT rpad)0aHATUTUYECKHH
METO/] IOCTPOSHHS M pacdeTa cHCTeM KOHAMUMOHMPOBAHUS € ApUMeHeHHeMm /-
d-JMarpaMMBl BIIYKHOT0 BO3IYyXA.

Bonpocsl crpynnupoBaHsl No paspenam. Kaxmetid pasfen HauuHaeTcs C
KPATKOro M3/I0XEHHs TEOPETHYECKOro MaTepHana, 3aTeM NPUBORUTCS THIOBOH
npUMEp C PellleHMeM, B KOHLE pasjiena — KOHTpONbHbIE 3aha4u. [Ipumeps ¢
pellIeHHeM TIO3BOAIOT OOAEryUTh YCBOEHHE YMeOHBIX BOMPOCOB M CO3ATh HE-
o6x011m»'ty!o 6a3y 7nA OCHOBBI MPOEKTHUPOBAHUA CUCTEM KOHAHUMOHMPOBAUUA
sosgyxa (CKB).

B KaueCTBE KOHTPOJILHBIX 33434 OTOOPaHBl KOMIIEKTH IPUMEPOB, KOTOPHIE
peANaraiuch Ha PErHOHANBHBIX, BCEPOCCHHCKMX OUMITHA/AX 110 CHIEUMANBHO-
cTH 290700, a TaKxke UCMOMB30BATMCL B NPOLECCE ApENnoaaBanus Kypea B [leH-
3eHCKOM roCyIapCTBEHHON apXUTEKTYPHO-CTPOUTENBHOM aKaaeMHH.

B npuIoXeHUH NIpHBeIeHa KOHTPOIUpYIoas 1 o0y4arolas nporpaMma no
Kypcy «KoHauumoHMposanue Bo3ayXa M xonopocHabuenne». OHa copepkuT
105 Bompocos U N0 3...4 OTBETA HA K@KIABIHA U3 HUX. OmuH U3 npusegeHHBIX
BOMPOCOB — NMPABUJILHBIH (U1 HEKOTOPHIX BOMPOCOB MOIYT OBITE j(Ba BEPHBIX
otsera). JlaHHYI0 IPOrPaMMy MOXHO HCTIONIL30BATh [11S TEKYLUENO, BHIXOAHOTO,
OCTATOYHOrO KOHTPOIA OLEHKH 3HAHHM CTYNEHTOB, @ TaKXe — JUIA CamocTod-
TeabHOH paboThl.

ABTOp NpuMeT ¢ GNAarofapHOCTBIO BCE 3aMeYaHMs M NOXEIaHHA, Hanpas-
JIeHHBIE Ha YITYULIEHHE JAHHOTO Nocofus.



1. OBIIIME CBEJNEHUA O BO3YXE

1.1. OcHOBHEIE CBOHCTBA BIAXHOTO BO3yXa

Oxpysxatomuit Hac aTmochepHblii Bo3myx ABNAECTCA CMECHIO CYXOTO BO3IY-
Xa ¢ BOAAHBIM NApOM. ITY CMECh HA3BIBAKOT BIAXKHBIM BO3LYXOM.

BrnakHblii BO3/yX OLIEHHBAIOT MO CIIEAYOLIMM OCHOBHBIM I1apAMETPaM:

— TeMnepaType no cyxomy Tepmomerpy f,, °C;

— TEMIepaType Mo MokpoMmy Tepmomerpy f{,,, °C

— Temmneparype Touku pocel f,, °C;

~ BiarocogepxaHuio d, r/kr;

~ OTHOCUTEJBbHOH BIAXHOCTH ¢,%;

— aBcosoTHOM BNAXHOCTH €, KI/M;

—~ YAenbHO# suTanemuu J, KIx/xr;

~ YAEnbHOH TemnoeMKocTH €, kK[x/(xr-K);

— TapuxanbHOMY NaBJleHHIO BOAAHBIX napos P, , [1a;

— OGapomerprueckomy nasnexnio Py, ITa u ap.

Hwxe npusesens! xpaTkie XapaKTepHCTHKHM apaMeTPOB BIAXKHOrO BO3LY-
Xa ¥ pacyeTHbIE ypaBHEHUS.

Temnepamypa 6030yxa no cyxomy mepmomempy t. xapaKkTepusyer CTelleHb
€ro Harpesa.

Temnepamypoti 6030yxa no Moxpomy mepmomempy t,, Ha3pIBaeTCs TeMIie-
patypa, 10 KOTOpol HYKHO OXJIAAUTH BO3AYX, uTOOBl OH CTAll HACKHIIIEHHBIM
TIPH COXPAHEHWH HAYANbHOH IHTANLITHK BO3/yXa.

Temnepamypa mouku pocet 6030yxa f, — Temneparypa, 0 KOTOPOH HYXHO

OXITANMTE HEHACHILIEHHBIH BO3AYX, 4TOOBI OH CTaNn HACBIMIEHHBIM TIPH COXpaHe-
HHH TMTOCTOSHHOrO BIATOCONAEPXaHHS.

Bnazocodepoicanue 6030yxa d — 3TO KOIMYECTBO BONAHOIO napa B T
(Mnu xr), npuxoAsueecs Ha | Kr cyXo# 4aCTH BAQXKHOTO BO3NyXa.

Omuocumenvhas enadxcHocmy 6030yxa ¢ XapaKTEPH3YeT CTENEHb Hachl-
IEHHOCTH BO3/lyXa BOJIAHBIMH MapaMH. DTO OTHOLIEHME MACCHl BOIAHLIX Ta-
POB, CONEPXALIMXCA B BO3AYXE K MAKCUMANIbHO BO3MOXHOM UX Macce B BO3LyXe
TIpK TeX Xe yCIIOBUAX, TO €CTh TEMNEpaType W NaBIECHHH, H BHPAXKEHHOE B PO-
uenrax. Jpyras ¢opMyaupoBKa, OTHOCHTENIbHAA BIOKHOCTh BO3LYXa — ITO OT-
HOLUeHHE MapIXanbHOTO AaBjleHUs BONAHBIX NAPOB BO BIAXKHOM BO3JyXe NAH-
HOTO COCTOAHMS K MApIHATLHOMY JaBACHHIO HACKHILEHHOTO BOJHOTO Napa MpH
TOH Xe TeMnepaType, RABACHHH U BLIPAXEHHOE B NMpoLenTax. HacklenHoe co-
CTOAHHUE BIAAXHOrO BO3/lyXa — COCTOAHHE, IPH KOTOPOM BO3/YX HACBILIEH BOMS-
HBIMH [apaMH o fpefena, A Hero ¢ = 100%.

ABconomuas enaxcHocms 6030yxXa € — 3T0 KOJIMYECTBO BOAAHBIX NApOB B T,
coaepxamuxca B 1 M’ BII@KHOTO Bo3AyXa. Uuciienno abconioTHas BIAXHOCTh
BO3yXa paBHA IUIOTHOCTH BIIAXHOT0 BO3AYXa.

VOerbHas sHmaIbnuA BIAXKHOIO BO3LYXA — KOJIHYECTBO TEIOTH!, Heobxo-
auMoe st HarpesaHus ot 0 °C 1o naHHOM TeMIlEpaTypsl TaKOro KOJNHYECTBa
BJIAKHOTO BO3AYX4, cyxas 4acTe  KOTOpPOTO uMeeT Maccy
1 kr. DHTansNMa BAAXHOTO BO3AYXa CKJIAABIBACTCA M3 IHTAILMUH CYXOH €ro
YaCTH M 3HTAILIIHA BOJAHBIX MapOB.

Voensuas menioemkochb BIXKHOTO BO3IyXa ¢ - TellloTa, KOTOPYIO Halo
3aTPaTHTh Ha ONMH KMJIOIPAMM BI&XKHOIO BO3AYXa, YTOCH! MOBLICHTH TEMMEPA-
Typy €To Ha oguH rpaayc Kensputa.

Iapyuansuoe Oaenenue BOIAHLIX NapoB F, — naenexue, MOX KOTOPLIM Ha-
XOJATCSA BOAAHBIE Naphl B BJKHOM BO3AYXE. CornacHo 3axony JlaneToHa IpH-
MEHHMTESBHO K BIDKHOMY BO3AYXY: NONHOE Hapomempuueckoe 0asneHue PaBHO
CyMMe NapuHaibHbIX AABICHHH BOIAHOIO Mapa U CyXoro Boanyxa

OcHOBHBIE pacueTHsle GOpMYJIbI: -

» GapoMmeTpHuecKoe NaBICHHE

P,=P_+P,. (1.1)

XapakTepuCTHYECKHE YPABHEHUA:
a) Ans cyxo#l 4acTH BO3AyXxa

’ Pc.B'V =Gy ‘Res -T; (1.2)
6) Ans BAaXHOTO BO3AyXa
P.-V =G Ren-T; (1.3)
» Bnar'oconepxcauue
g=Cus _ gm0 _oe3—0H . (1.4)
cp , Fs - R Ps — 9F,

» alcosoTHas BIAXHOCTH

e= Gan = A : (1.5)
"4 Ry T
> OTHOCHTENLHASA BIXKHOCTh
(p:i-l()o % = -100 %; (1.6)
PH ax
> JHTANLIHUA
I=1,,+1I,,=1005¢t+(2500 +1,8t)-d-107; (1.7)



> MJIOTHOCTH
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Ea (1.8)

Pcs ® Pog =

1.2, I-d-puarpamMma BARQKHOTO BO3yXa

B 1918 r. npodeccopom JI.K. PamaunbiM paspaborana I-d-auarpam-ma
BI2XHOro Bo3fyxa. B nHacTosllee Bpems OHa HAULIA WIHPOKOE NPUMEHEHHUE B
HIDKEHEPHOI MPAaKTHXE NPH pacueTax CYIIKH, BEHTHIALNN, KOHIMIMOHUPOBA-
Hug Bo3Yyxa. Ee npuMeHeHHe Ha CTafuu NPOEKTHPOBAHHSA TUTIOBLIX MPOLIECCOB
NO3BOJISAET YMEHBIIUTD TPYJOEMKOCTb U NPOAC/KUTENBHOCTS ONEPALIHii.

[-d-guarpaMMa MOCTPOEHa B KOCOYrOJNBHOH CHCTEME  KOOpAMHAT
(puc. 1.1).

OCHOBHEIMHM OCAMH ABJAIOTCA OCh OPAHHAT, N0 KOTOPOH OTJIONEHHI 3HaUe-
Hus suranemuil /, k/Di/kr, cyxoro Bosayxa, U ock abcumce, o KOTOpoi oTio-
XeHbl 3HAYEHUsl BarocoAepXanHi, I/kr, cyxoro Bosayxa (puc. 1.1). Yron me-
way ocamy cocrasiger {35 °. Drto nospoiser pacuiMpUTh Ha AMarpamme 06-
AaCTh HEHACHILICHHOTO BIAXHOrO BO3AYXa, T.. YBEIMYHTHL paGodyio Iiowagh
Auvarpammel. OtHAKO HA NPaKTHKE [-d-AuarpamMMa BIAXHOTO BO3AYXa NpecTaB-
JIAETCH B BUAE MPAMOYTOIBHOH CHCTEMBI KOOPAMHAT (mid ynoGcTsa), B Heit
OChI0 aGCUMCC ABAAETCA BCIIOMOraTelibHas TOPU30HTANIbHAA NpAMan d, Ha KOTo-
PY10 B HEKOTOPOM Maciutabe cHeCeHbl 3HAYEHUs BIAroCOAEPXKaHUI ¢ OCHOBHOIM
ocH.

Ha anarpaMMy HaHECEHBI W3OIHHHUH JUIS BO3AYXA:

— JIMHUY TIOCTORHHBIX TEMIIEpATyp;

— JVHHH HOCTOSHHBIX BIIATOCOAEPXKAHHIA;

— JIMHUH MOCTOAHHBIX HTANBIMIA;

— JIMHHUH HOCTOAHHBIX OTHOCUTENLHEIX BIAXHOCTEN.

B nuxkHeil gacTu I-d-quarpaMMbl pacriofiodxeHa Kpusas, HMEKOINas caMo-
CTOATENbHYIO oCh OpAnHAT. OCh OpAMHAT 3TOro TpadHKa SBISETCH WIKAIOH
NapuManbHOTO NaBIEHUs BOIIHOro mapa P, .

Ilo koHTYpy I-d-nMarpamMMBbl HaHeceHA WUIKAa YrioBblx k0d((ULHEHTOB
Ayueil NPOLECCOB H3MEHEHUA COCTOAHUA BO3AYyXa (IIKANA TEIIOBIAXHOCTHBIX
OTHOLUEHHUH).

d-const

/

t - const o

/

155\ %

¥

Puc. 1.1. U3onnunn /-d-nuarpamMmsl BIAXKHOTO BO3RyXa

Bce noste auarpammbl auuueit ¢ = 100% pasneneHo Ha ase actu. Bouue 310i
JIMHUM PacroNOXKeHa 00JIacTh - HEHACHIIEHHOTO RAAKHOrO BO3AyXa. Jlunua ¢ =
100% COOTBETCTBYET COCTOSHMIO BO3MyXa, HACHILIEHHOIO BOAAHBIMU napamu. Hu-
Ke pacrio/ioxeta obacTh NEpeHaCHILIEHHOro COCTOSHMS BO3YXa (COCTOAHHE Ty-
mana). Jlan#as obnacte He npeacTaBnseT uHTepeca ans CKB n nostomy asnseTcs
uepaGoueil YaCTBIO MarpamMMeL.

Kaxnas Ttouka Ha [-d-guarpaMMme COOTBETCTBYET ONpPEACIeHHOMY
TENIOBIAKHOCTHOMY COCTOSAHUIO BO3AYXa.

JIunus Ha [-d-nuarpaMme oTBedaeT Npolleccy TemIoBAaKHOCTHOH o6paboT-
K1 BO3AYXA.

PaBouuit BapuanT [-d-puMarpaMmbl BIQXHOrO BO3AYyXa MpHUBEJEH Ha
puc. 1.2,

7
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Puc. 1.2. /-d-nnarpamma snaxsoro Bosayxa

1.3. Ipouecchbl HarpeBa, OXNax/JeHHs ¥ CMeleHHs BO3AyXa

Ha [-d-muarpamMMe BAQXHOrO BO3AYXa MpPOLECCH HArpeBa, OXJAKACHHSA

pO3AYLWHONM cpeabl H300paxaloTcs nyyamu no d-const (puc. 1.3).

d

Puc. 1.2 TMpoueccs! cyxoro Harpesa H oxnaxaeHus Ha /-d-auarpamMme:
Y
B\ B> - cyxoii Harpes; B8 B; — Cyxoe oxnaxaeHue;
B;B,Bs — oxnanaeHne ¢ oCylieHHEM BO3lyxa

Tpoueccyl cyXoro Harpesa W CyXOro OXJaXACHHS BO3AyXa Ha NpaKTHKe
OCYUECTBAIOT, IPUMEHSAS TEMIOOOMEHHHKH (BO3lyXOHArpeBarey, Kanophbe-

Pbl, BO3YX00XNAAUTENAN).
Ecnu BnaxHbii Bo3ayX B TeNA000MEHHKKE OXNIAXKAACTCA HHXKE TOUKH pOCh,

npouecc CONPOBOXAAETCA BLINAAEHHEM KOHAEHCATA HA NOBEPXHOCTH, U
OXJIaXAEHHE BO3yXa COMpPOBOXAAETCH €ro oCywWwKoii (cM. puc. 1.3).

Pacxon TennoTsl B TennooOMeHHHKE HA HarpeB Bo3yXa Maccoi G, umelo-
iero napametpel /g , £, 10 coctosnua ty, I, (oM. puc. 1.3) onpeaensercs no

YpaBHEHHIO
Q=G-c(t,-t,)=Gllg, - 15 ) (1.9)
Pacxoa X0/0aa NpH OXI@KACHUH BO3AYXa OT COCTORHHA B (tl; Ig, ) 1o co-

crostus B, (t,; lg, ) onpeaensioT no ypasHeHHIO

Qun =G -ct, —t;)=Glig ~ 15, ). (1.10)



KonuuecTBo KonjieHcara, 06pasytoerocs pH ocyIIKe BO3LyXa OT COCTOAHHS
By(t,: d,) mo cocrosuns Bi(ts; d, ), paccunTHIBAIOT NO ypaBHenHIo

w ;G(d,~d2)-10-3. (1.11) |

Ilpoueccst cMellleHuA BlaxHOTO BO3ayXa u3obpaxkalotcs Ha J-d-mua-
rpamMMe npsMon IMHUeH, coeauHMomeR HCXOMHblE COCTOSHHA CMEILHBAEMOro
Bosnyxa. IlpuyeM mapamerpnl cmecu onpepensiotT no T. C, nexaweil Ha 3Toi
npsamoii (puc. 1.8).

1.4. TIpumepnr

© Ilpumep 1.1. Onpegenuts BIArOCOAEPHKAHME, SHTAIBOMIO, MJIOTHOCTD
BIaXHOro Bo3nyxa mnpu ¢ = 20 °C, ¢ = 60%, £ = 0,098 MIla

(1 kre/em?).
Pewenne. Bnarocosepkanue BO3lyxa B cOOTBETCTBMH ¢  (OpMY-
no# (1.4) pasHo: .

0,60 - 0,0238
1-0,60-0,0238
rae 0,0238 krc/cM” ~ napnenue HachumeHHoro napa npu ¢ = 20 °C (npuur.
OHTANLNNRS BO3RYXa cof’?‘;mnT no dpopmyne (1.7):

1=1,005-20 + (2500 + 1,8-20)-9-107 = 42,9 xJ[x/xr.
ILrotHocTs Bo3ayxa no dopmyine (1.8) pasua:

d=0,623 =0,009 kr/kr (9 r/kr),

353

N~ |,2 kT/M.
20 +273

pB.B

o' Ipumep 1.2. OnpenevTs NapamMeTphl RIAKHOTO BO3LYXA, ECTH OH HMEET TeMIle-
patypy no cyxomy TepMometpy 20 °C u Brarocoepanue 4 r/kr.
Pemenne. Ha I-d-,zmarpaMMe BIQKHOTO BO3[lyXa HAaXOAUM H30TEPMY
20 °C 1 MHMIO RIArocoAEpXKaHNs 4 I/KT, Ha IEpECeyeHH KOTOPBIX ONpPENENHTCA T.
B, otBevaroinas cOCTOSHUIO JaHHOrO BO3AyXa (puc. 1.4).
OcrajipHEIE MAapaMeTphl BIAKHOIO BO3/YyXa PaBHBL: OTHOCHTENbLHAS BJIAXK-
HOCTE @ = 28%, sutanbnus / = 30,2 kJK/Kr, NapuuanbHoOe JaBNEHUe BOATHDBIX
napos F, = 0,65 xITa, TeMnepatypa Mokporo Tepmomerpa £, = 10,5 °C, Temmne-

paTtypa Touku pocel f, = 0,8 °C.
10

—=0,65Ta
Z d,£

ka

Puc. 1.4. Onpegenenye napaMeTpos Bo3ayxa Ha [-d-auarpamme

» MIpumep 1.3. OnpenenuTs OTHOCUTENBHYIO BIIAXXHOCTH BO3YXa, ECIIH TEM-
nepaTypa TOUKM pochl Bo3dyxa paeHa 4 °C, Temneparypa MoKpOro TepMoMeTpa

pasHa 12 °C,
Pemenne npuseaeHo Ha puc. 1.5, 0TKyna BUAHO, 4TO OTHOCHTEINbHAs BIIRXK-

HOCTH BO3Ayxa paBHa 32%.

i2°c
4°c

d.2

I Ke
Puc. 1.5. Onpenenenue COCTOAHMS BIAXHOIO BO3/lyxa Ha /-d-Anarpamme
11



s IIpumep 1.4. Bo3nyx, umeromuii napamerpst ¢ = 40%, ¢t = 22 °C u pacxon
1000 Kr/u, HarpeBaeTcs B MOBEPXHOCTHOM Temloo0MeHHHKe 10 ¢ = 38 °C.
OnpenenuTs 3HTaNBNMIO U OTHOCHTENBLHYIO BADKHOCTL BO3AYXa MOCHE Ha-
TpEBa W pacxXol U3pacxodoBaHHoH Teruorhl. M3o6pasute mpouecc Ha
I-d-muarpaMme BI2XHOro Bo3lyXa.
Pewenne. [Tpouecc narpesa Bosgyxa u306paxaeTca B BUe JUHUM B,B,

no nuHMM d-const (puc. 1.6). Bumso, yTo napamerpsl Harpetoro Bo3AyXa

0 = 17%, 15, =55 kb,

J

Dk @=17"%
K2 °
38C /

\ LP"DO%
2%C

% .

. oy

”\\@
/ o
d d,£

Puc. 1.6. Cyxoit HarpeB Bo3nyxa

Pacxon TensioTsi Ha HarpeB Bo3ayxa no dopmyae (1.9):
Q =1000 (55 —38,6) = 16400 kx4 (4,56 xBr).

» Mpumep 1.5. Bosnyx ¢ napamerpamu ¢ = 40%, ¢ = 22 °C oxnaxaaercs B
MOBEPXHOCTHOM TeruioobMennuke 1o ¢ =5 °C (puc. 1.7).
Onpezenute pacxon Xxonofia u KOAMYECTBO CKOHAGHCHPOBABIIEHCA BIArM,
€CJIM KONMHUYecTRO BO3AyXxa paBHo 1000 kr/y.
ITpouece oxnaxnenus Bozgyxa uzo6pasuts Ha I-d-IMArpaMme BAAXHOTO
BO3/IyXa.

12

922°C

Puc. 1.7. Oxnaxaenue Bo3nyxa

Pemenne. Pacxon xonona no gpopmyJe (1.10):
Q,,, = 1000 (38,6 —18,5) = 20100 kJx/u.

KonnuecTBO CKOHASHCHPOBAHHBIX BOANHBIX Tapos no dopmysne (1.11):

W, =1000 (6,6 ~53)-107 =13 kr/u.

- Ipumep 1.6. | kr Bozayxa 4 (¢ = 50%, d = 5 r/kr) cmemmpaercs ¢ 4 Kr
sosnyxa B (I = 48 xlIx/kr, t = 20 °C). Onpeneauts NapaMeTPsl CMELIAHHOTO

Bosgyxa @, /.
Pemenne, [{jis peuieHus BOCMONb3yeMca [-d-AHArpaMMoOH BJ@XHOTO BO3-

Adyxa.
Onpenennm nosoxeHue . 4, B na I-d-nuarpamme (puc. 1.8)
IpoBoauM npamylo auumio AB. Paspenum orpesok AB Ha 5 uacreii

(u +1= ) H OTJIOKHM OHY YacTh OT T. B (MK 4eTsIpe YacTH ot T. 4), 910 K1

onpenenut nonoxetue T. C (COCTOSHHE CMELIAHHOTO BO3AYXA).
Jins 1. C maxonum @.~ 73%, I. = 43,7 wJlx/kr.
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2= ¥=507
/ B
20C
A ¢ =100 /o
A
S

5 d. &

2 Ke
Puc. 1.8. K npumepy 1.3.6

YKaxeM TaKxe Ha IPyroif cnocod pelieHns AAHHOTO IpHMepa,
Touxy C Ha npaMoii 4B MOXHO onpenenuTs No BBIYUCIICHHOMY 3HAYEHHIO
SHTANLNIUK cMecH | uim Braroconepxkanus cmecn dg. Jiis 310ro Hy)HO co-

CTaBUTH ypaBHEHHE TENI0BOro 6anadca (a) Han ypaBHEHHE MaTepHANBHOro 6a-
JlaHca Mo BoAAHLIM napam (6):

Gal 4+ Gglg =(Gy + Gp)ig (a)
uiu
Gad, + Ggdy = (G, + Gy )dg, ©)
e G,, Gg — Macca Bozayxa A u B, COOTRETCTBEHHO, KT
Ia, 15, Ic - oHranenms Bosayxa 4, B, C, COOTBETCTBEHHO, KJ[X/KT;

d,, dg, de - Bnarocosepxkanne po3ayxa 4, B u C, cOOTBETCTBEHHO.
W3 ypasuenus (a) Haxomum

o = Gyl + Gglg ' (®)
G, +Gg
Y3 puc. 1.8 onpenemam 1, = 26,6 kIIx/xr (15 = 48 kJIx/kr no YCIOBUIO |
npuMepa):
1-26,6 +4-48
I = '—-—_—-————, = 4 .
c 114 3,7 xJbx/kr
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I-d-puarpammel,

Ha nepecedennn anumu AB ¢ usoonTansnoil I, = 43,7 xJbx/xr onpenenur-

cAT. C — COCTOSHHE CMEIIAHHOTO BO3ayXxa.
Kak YKa3bIBaJIOCh BBILIE, ONPECACINTE MOJOKCHHE T. C MOXHO TaKke Ho

dc-
W3 ypasrenns (6)
G,d, +Ggd,
d. = 2AZA 8% T
€ G, +G ®
de =l—'—51—i-§4'l= 9,8 r/kr.

BoccTaHoBHMB NepneHmuKynap u3 d = 9,8 I/kr Ao mepecedeHus ¢ ApAMoi
AB, uaiinem T. C. 13 puc. 1.8 BuaHo, uto nonoxenue T. C HE MERACTCA.

1.5. KoHTpoasHbie 3a1aun

- 1.1. Bosnyx umeer napamerpsl f, = 18 °C, @ = 40%. Onpepenuth TeM-
flepaTypy "TOUKH POCH” H TEMNEPaTypy MOKPOTO TEPMOMETpA. L / Ll S0
- 1.2. B pesyssrare 3aMepoB, IPOH3BENEHHbIX ¢ TTOMOUIBIO ICHXPOMETPA, 1O~
JlyyeHbl Ceayolue 3HadeHus Temaeparyp: t, =22 °C, t,, = 18 °C. Onpezgenuts

ocTanbHble MTapaMeTphl BO3YXa ((p, l,dt, R ).

+ 1.3. Bosayx BHyTpu nomewerus umeet £, =25 °C, ¢, =10 °C. Onpene-
JIMTH OCTANbHEIE HapaMeTpsl BiaxHoro Bo3ayxa (o, /, d, £, Pn ).

# 1.4. 2 kr Bosayxa (@ = 50%, ¢ = 20 °C) cmeunBaercs ¢ 8 Kr Bosayxa (¢ =
0°C, d=1 r/kr). OripenennTh HapaMeTPhl CMELIAHHOTO BO3AYXa f ., B Q.
10 °C, I, = 15 xJIK/Kr cMEIMBAETCA C
18 °C, ¢, = 90%. Onpenenuts napa-

*1.5. Bosmyx ¢ napamerpamu f; =
BO3yXOM, HMEIOWMM napameTpsl fo, =
METPBI CMECH, €CIIM BO3/yXa B TOUKE 2 B 1Ba paza Gorbllie, YeM B TOUKE 1.

. *1.6. Haiftu Bnarocosepxanve BaakHoro Bo3fyxa mpu (=30°C,
9 = 50%, 1 GapoMeTpPHYecKOM AABNEeHNH 740 MM PT. CT. AHATMTHYECKUM METO-
I0M ¥ onpefenuTs OMGKy NPH pacdeTe 3TOTO BAATOCOACKAHHS C NOMOUIBIO
NOCTPOEHHOH s Fs = 760 MM pr. cT.
(cm. puc. 1.2).

* 1.7. MoryT 11 Temneparypa MoKporo TepMOMETPa H TeMINeparypa TOYKH

Pocer Bo3ayxa GBITE paBHBI APYT APYTY?
*1.8. HapyxHsiii Bo3nyx B konudecte 100 000 kr/4 ¢ napametpamu ¢ = -

10 °C, ¢ = 60% narpeBaercs a0 7 = 15 °C B IOBEpXHOCTHOM BO31yXOHAarpeBa-

Tene, OnpenenuTh OTHOCHTENbHYIO BIAXHOCTh HArpeToro BO3Ayxa H pacxol
Temnna.
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#1.9. Bosayx B kommuectee 20000 xr/u ¢ napaMerpamu =26 °C,
= 0, =
¢ = 60% OXTaXJaeTes Jio ¢ = 20 °C. OnpenenuTs pacxof XoNoAa U OTHOCH-
TESBHYIO BI2XKHOCTh OXJIDKAEHHOIO BO3yXa.

e 1.10. Hcxona u3 ycnoBuit 3anaun 1.9, onpeienuTs A0MoTHATENBHbIN pac-
XOIl XOIIo\a # KONMYECTBO BbINABUIEr0 KOHAGHCATA, €CIIM Bo3nyX GyheT n00X-
naxaed go t= 10 °C,

\ -

» 1.11. Hapyxmuiit Bosmyx ¢ napamerpamu t. =0°Cu ¢ = 80% nepepectn B
cocrosrue f. =20 °C, ¢ = 90% ¢ mOMOIILIO MOXOrpPeBa U AAHABATHHECKOrO yB-
nakHenus. M3oGpasute npoueccs na /-d-anarpamme. C 7 Ol t

H

2. TETIIO- ¥ BJIATOOBMEH MEX]TY BO3YXOM U BOJIOi

2.1. KpuonuueiHeiii Tpeyronpumk

Bosmoxnele nanpasnenns npoueccoB p3amMoneicTRuSA BO3JyXa W BOXH
MOMHO MIPECTABUTL rpaduyecky Ha /-d-quarpamme BIaKHOTO BO31yxa B 00-
JaCTH KPUBOIIMHEHHOTO TpeyronbHnka 4.1.7 (puc. 2.1).

J,
Lo 3
73
. p=100%
t -const
dA=d2=const d,-fg

Puc. 2.1. Msobpaxenne Ha I-d-anarpamme BOSMOXKHBIX fpoueccoB B3anMoaeicTBrs
BO3/lyXa ¢ BOJIOH MOCTOAHHOI TeMIIepaTyphl

16

3peck OAHOM CTOPOHOM fBAseTcA Kpupas ¢ = 100%, a aByMA APYTAMH —
KacaTebHBIE K 3TOH KPUBOH, IPOBEXEHHbIE H3 T. 4, xapakTepu3ylolleH Ha4anb-
woe cOCTOsHHE Bo3ayXa. JIoGoil mpouecc B3aNMOREHCTBUS BO3AYXA C BOROH
[0CTOSHHOH Temmeparypsl Gyaer n3o0pakeH B BUAE Jyda, HAXOAAMEroCs B
npedesiax TOro TPEYroNbHHKA, TAK KaK HH OJMH 1y, BRIXOASAIHH U3 T. 4 BHE
TpeyrONbHHKA, HE MOXKET [epeceHbes ¢ kpreoit ¢ = 100%.

HanpaBleHRe JyuYa MpOLEcca 3aBUCHT OT COMNOCTAaB/ICHMA TEMMEparypet
posnyxa (&, t,,, t,) ¥ TeMIIEpaTyphl BOE! t,-

[lpu t,, ) t, Apouecc B3AUMOREHCTBHS BOJBL U BO3YXA H300pa3HTCH JIMHH-
eif A7, TO €CTb OH CONPOBOXAAETCH YBETHUEHHEM TeMITEPaTyPel, SHTAIBINU H
BJIATOCOAEPKAHUA BO3YXA.

Ipu t,, = t, umeer mecto npouecc A6 — H30TEpMUHECKOE YBNAKHEHHE BO3-
pyxa. Takke OTMETHM, 4TO HM30TEDMMYECKOE YBNKHEHME BO3NyXa MOXHO
OCyUIECTBUTH [IPU MOfA4e BOAAHOrO Napa (1. 3.8).

Ipn t, <t, <t npouecc usobpaxaercs nuuued 45. B sToM ciyuae 3u-
TAIbIHSA U BIIATOCOAEPKARME BO3MyXa YBEIHYMBACTCS, & TEMIEPATYpa yMenb-
1aeTCA.

Ilpu t, =t, Npouecc COOTBETCTBYET Nydy A4, TO €CTb aAHabaATHICCKOMY
YBIAXKHEHUMIO ¥ OXJIDKASHHI0 BO3AyXa. Ha mpaxTuke AaHHsil npoyece uMeeT
MECTO fIpH HCTIONBL30BAHMH PELMPKy IAUMOHAOH Bonbl B OK®. Z o o

Ipu t, <t, <t, U3MeHEHHE COCTOSHHMS BO3AYXa u3zobpaxaercs n&g&w A3,

TIPOMCXOAUT OXNAXKICHUE M YBIAKHEHHE BO3AYyXa.

Tipu t, =t, npouecc nsobpaxaerca suHueil A2, OH COOTBETCTBYET CYyXOMY
OXMaXaeHHIo BO3LyXa (YMeHbIIAeTcs TeMIIEpaTypa, IHTANbIUA BO3AYXA IpH
COXpaHEHMM HaYallbHOTO BIarocofepXkanus).

Ipu t,, < t, mpouecc COOTBETCTBYET JyHy Al, npoucxopuT yMeHbileHue
TeMMepaTyphl BO3AYXa U NOHHKEHHE €0 BIaroCoAepKaHus, TO €CTb OXyiaxae-
HHE 1 OOyLIEHAE BO3AYXA.

2.2. TIpouecch! YBIaXHEHHS ¥ OCYIIEHHA BO3/YXa BOXOH

C uenbio yBnaxneHus N ocylieHds Bo3ayxa B CKB NpHMEHAIOT KOH-
TakTHbe annapartsl. Cpenn HAX HanGonbiuee pacnpOCTPAHEHHE (10Y4HAN OpO-
Cutenbrpie kamep Popeynounsie — OKD3 [2].

B xonondsiit nepuoa roga Bosnyx 8 OK®3 noasepraior agnabaTiieckomy
YBNaXHeHMIO [yTEM PACHBUIEHUS B KAMEpe Yepe3 MexaHHyeckue GopCyHKH BO-
i, t,, =t, (1yd 44, cM. puc. 2.1). s nonyveHus BOAB C IaHHOK Temniepary-
poit ee zaxonpuoseiBaloT B OK®D3, TO ecTs HCHONBL3YIOT PEUHPKYNIUHOHHYIO
BOay.
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Annabarnieckoe yBADKHEHHe BO3AYXA TAIOKE NPUMEHSIOT M B TENALli re-
pHOA AAs paifOHOB C CYXHM H XapKuM KiumaTom (1. 3.5.1).

Pacxon Boas! AnA aaMabaTHuecKoro yBIaXHEHHS BO3AyXa ONpeaensioT no
YPaBHEHHIO

G, =G(d, -d,)- 107, 2.1)

B tennwifi nepron rona Bosayx 8 OK®3 uacto noasepraior nonurponuye-
ckoii 06pabotke c ocywenuem. Ipu atom npumensior soay f, < t, (nyy A1,
puc. 2.1). [lns nomyyeHus BOABI C HH3KOW TEMMeEPaTypol MCMONLIYIOT XONo-
QUTBHBIE MAUIHHEL,

Pacxon xonona 8 OK®3 npu ocyuike Bo3ayxa onpesensioT No ypaBHeHHIO

Guon= G(I4- 1). (2.2)

KonnuecTso CKOHIEHCHPOBAHHLIX NAPOB BOABI NPH OCYIIKE BO3AYXA onpe-
nensioT no popmyne

G =G(dy -d,)-107. (2.3)
Ha npakTHke OTHOCHTENbHAS BAAKHOCTD Bo32yxa Ha srixoze W3 OK®3 npu

a}lHaGaTH‘ICCKOM YBIAKHECHHN H OCYyIlKE cocraniser
¢ =90-95% [1].

2.3. Ipumeps!

Mpumep 2.1. Bozayx umeer napamerps! £, =24 °C, ¢ = 50%. Onpenenuts
napaMeTpel BO3AYXa MOC/AE NPOXOKACHHA KaMEPhl OPOLLIEHHS, eclu pa3Gphi3ru-
BAETCA peUHPKYNALHOHHAA BOJA.

Peweune. Ha /-d-nnarpamme BaaxHoro sosmyxa ompenenseM HauampHoe
COCTOsIHHE BiIXHOTO Bo3ayxa T. A (puc. 2.2). [pu annabaTtuueckoM yBnaxHe-
HHH KOHEYHOE COCTOAHME BO3Ayxa cooTsercTByeT T. O (@ = 90%, I, = I,).
Mpu 31om I = 48 kJlx/kr, d = 11,7 r/kr, t, =~ 18,2 °C, tu~17°C, t,~ 16,5 °C,
¢ ~90%.
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KDk =507,
o4 C '{’-90%
0 $2100%
©
82
165°C

I

|

|

|

|

}

|

|
1,7 d, 2
Puc. 2.2. K npumepy 2.1

IMpumep 2.2. Boznyx umeer Temnepatypy 18 °C, OTHOCHTENBHYIO BlIAX-
HoCTh 50%. [IpH KaKMX YCTOBHAX BOIMOXHO €ro0 annabarnHyeckoe yBAKHEHHE

B OKD3?
Pemenne. AnnabaTHyeckoe YBADKHEHHE BO3RYXa MPOHCXOAMT NpH pas-

opursrubanun B OK®3 sonel £, = ¢,,.
H3 puc. 2.3 suano: t, = 12 °C.

J,
% = 500/0
. B\/ '-P=90°/o
C
8 Y=100%
la°c |
8°c Y/
1 2
db d;E

Puc. 2.3. K npumepy 2.2 n 2.3
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2.2. [pn KakoM pexknuMe paboTbl OPOCHTEbHOK KaMepb! 'remneparypg BO3-
/¢ 110 MOKPOMY TEPMOMETPY Ha BXOAE H BbIXOJIE M3 kamepbl OiHHAKOBA?
Il)“‘z 3. Bosayx Ha Bxome B OK®3 nmeer r = 25 °C, ¢ = 60%; Ha BbIXOAC M3
OKd;S Temnepatypa Bo3ayxa pasHa 10 °C. Og)enenm,pacxou XOJ0Ha, ecik

e R s R~ R
KOHIECTBO BO3tyxa pasHo 40 000 kr/u. — ey 99 MR o

2.4. Onpenenute napamMeTpbl BO3XyXa Ha BBIXOJAE M3 OPOCHTENIbHOW-Kame-
pbi. CCilil OHA PabOTaeT B peXHME AHABATHYECKOrO OXAKACHHA, @ NapaMeTphl

po3iyxa Ha Bxope: £, =4 °C, t. = 22 °C.

2.5. Bo3gyx xapakTepu3yercs cliefyroluuMu napamerpamu {, = 24 °C, ¢ =
60%. Bo3MoxHa au ero ocywka B OK®3, ecny Bona umeer temneparypy 16
o

© 2.6. Bo3ayx nMeer napamerpst {, = 20 °C, ¢ = 60%. C nomousio l:aK;)l‘O
npotiecca MOXHO NEPEBECTH €ro B COCTOAHNE, NpH KoTopoM f, =t = 20 °C?

2.7. Bosayx umeer napamerpsi f, = 20 °C, f, = 10,5 °C. Kak nepepectu
3TOT BO3AYX B coctosHMe ¢ napamerpamu . = 2 °C, ¢ = 90%? OTser conposo-

Ipumep 2.3. Bosayx umeer TeMnepatypy 18 °C, OTHOCHTEJIbHYIO BAA
HOCTb 50%. [Tpu KaKHX YCNOBHAX BOIMOXHO ero ocywenne B QK®3?
Pewense. OcywieHne Bosayxa Bonoii BosMoxHo npu t,, <t,. U3 puc. 2.

BHaHoO, uto t, = 8 °C, cnepoarensHo, OCyuwleHue Bo3dyxa mpousoiaer np:
t, <8 °C.

2.4. KonTponsHbie 3anaun

PAaMCETPOB BRAXHOro Bo3ayxa. OHHM u3o6paxcHbl B puae NpAMBIX OTpe3koB (ny
ueH), obpasylowmnx B COBOKYNHOCTH 3Be3fty. YkaxuTe, Kakue nyym COOTBETCTRY
10T NpOLIECCaM NpH HEMOCPEACTBEHHOM KOHTAKTC BO3ayXxa ¢ Bonoit. INpuseau
BOIMOMXHDIC TCXHONOTHYECKHE NapaMeTphl NPOLECcoB (nanpasnenne npouecco
oT T. | no 4acoBoii cTpenke).

R e, . ' 4 - " ¥ I
! é/ #g/ §/§/ §/§/ \‘?/é%é/)vy 6\?‘ 7‘% %%W}%// AM1¢ NOCTPOEHHEM Ha [-d-RHarpaMMe BIaXKHOro BO3AyXa.
wl &~} S ° W &
* 22 A BN S g 3 Then T : o
t % ::gnrf TSIy ,:{;mo\‘ o= %’J{)l 1501\*0']_ |
IS g A “ g N - T LG {
NN S S e N Sep N E X 3. PACYETBI [TPY [TOCTPOEHKH MPOLIECCOB CKB
2ok -g;ﬁf‘:ﬁﬁf e e e R Ha I-d-TUATPAMME BJIAXXHOTO BO3[IYXA
KN T AF4 <N ““L,.“‘; €,' P q o
’ ““‘h"l 3“:“"".4“‘- D.{Bb, ¢ ¥
2 S ‘b,.- W . P
:g *%g‘n"a?ﬂﬁ:‘“ .a.qu%‘ﬁ ;f %&5}%"‘ W 3.1. Tloctpoenne nyua npouecca
-; Pt <P N S TANPA ISP (007
” 4-“.‘4535‘?:‘ Bg" ﬁ%lﬁa"“ﬂ{ 5?‘}“%%{ AN o : lNonoxenne nyua npouecca B /-d-AHarpaMMe ONpeacasioT YrIOBbIM K03~
2N "‘:5“‘ ”5“85‘:5‘?3”‘9"“ ""‘ ¥ I aMeTp Ha3IbIBAIOT TAKKE TEMMOBAAKHOCTHBIM OTHOLlC-
1054 RIS IS 7K It K § ' dituretom €. IToT Napamerp ecTBa TENIOTh! Ha
2] ““"“vi“ze“v’ze“%; ‘3’ ‘bQ'i"gﬁ" < ¥ HHEM, TaK Kak OH MOKa3biBAET BEMYHHY NPHPalEHNA KOJIHUECT
;: “““ﬁ‘-"‘" a‘g.ﬁﬁsg}“’é“; « % 4 | kr nonyuenHoli (Ma# OTAaHHOI) Bo3ayxXoM Brard. Koapduumuent € umeer
M A A e - " .s:’ e
24 g%ﬂﬁ‘gﬁ's"’:}ﬁsaﬁ,;{%f "Q“‘Q\ N \d; {:\ . AQ\ é paseprocts KIDK/kr:
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Ecnn payansubie napamMeTpsl Bo3AyXa paziMuHbl, a 3HAUYEHHA £ OfHHaK
Bbl, TO JIMHUH, XapaKTEPH3YIOWHE HIMEHEHHE COCTOAHUA BO3AyXa, OyayT n
panenbHbIMi MPAMBIMH.

Jlunun npoulecca HaHoCATCA HMa /-d-muarpaMMy MECKONbKHMM crnocobam
[1]. Huxe paccMoTpeH cnocol © ucnonbaoBaHueM yraosoro Macwrtaba Ha /-
anarpamme (npusep 3.1).

3.2. Onpenenenne napaMeTpos MPUTOHHOTO BO3AYXA

Temnepatypy nputouHoro Bo3ayxa f,, MOXHO onpeaeautsb no hopmysne

3.2

rae Atp,, — nmonycrumblii nepenan temneparyp, °C. OH 3aBHciT OT Bbibop
NPHHUHNHAILHO#H CXeMbl BO3AYyXOpacnpeaeneHs.
Jina pacuera Bo3ayxoobmena npHHUMAIOT MpK NoAaye BO3AyXa:
— HerocpeacTseHHo B pabouyto 30Hy

Atjon =2°C;
— Ha BbICOTY 2,5 M ¥ BbllIE
Alyon = (4-6) °C;
— Ha BbicoTy 6osee 4 M oT nona
Alpon = (6-8) °C;
- BO3AyxopacnpeaenuTenaMH (nnapoHamu)
At o = (8-15) °C.

3.3. Onpenenenne NapamMeTpoB YAANAEMOTo BO3AYyXa

TemnepaTypy Bo3ayxa, yAansemoro cucreMamu sBeHTHasumMn 4 CKB, Mox
HO ONpEACNTD MO YPaBHEHHIO

t, =t, +gradt (H - h), (3.3)

rae gradt — rpaaMeHT TeMnepatypbl Mo BHICOTE MOMEWEHHs Boite pabo-
ueit 30Hbl, °C/M.
['panMeHT TeMnepaTypbi MO BLICOTE MOMELLIEHHS ONPEAENAIOT B 3aBUCHMOCTH
OT yAenbHBIX M30LITKOB ABHOIO TEMa B OMELIEHHH No Taba. 3.1.

22

Ta6bauua 3.1

32BHCHMMOCTD PaHEHTa TEMIEPATYPbi MO BLICOTE NOMEUICHHA
OT yAenbHbIX BblAEICHHI ABHOM TENIOTD!

[V easiibie BriaeneHHs | TpanuenT TeMre-
4BHOH TENJOTHI patypbl no BLICOTE Mpumeuaue
q., B’ gradt,°C/m
Gonee 23,2 0,8-1,5 MeHbluHe 3HaYeHHA NPHHHMAKOT
A XONOMHOrO nepioaa roaa,
11,6-23.2 03-12 . 6onblume — u,nxerennoro
meHee 11,6 0-0,5
M

3.4. Onpenenenue npoussogutensHoctn CKB

Jins 4acTHBIX C/yuaeB, KOTAA BO3AYX M3 MOMEWEHHH HE yAAnaeTca MecT-
HLIMK OTCOCAMK M HE 3a6MpaeTca Ha TEXHOMOTHYECKHE HYXIbI, BO3ayxo0bmeH
(nponssoauTensHocts CKB) onpeneaator, Kr/u:

a) NO yCJIOBHIO yAaneHHs MOJHON TENNOThI

G- 36 Q, .

H 34)
I -1,

6) 110 YCAOBHIO YAANEHHA ABHOH TEMIOThI

3'6 Qu:6 .

35
clt, -t.) 32)

G =

8) AN yAaneHHa H3ObITOMHOMH Braru
n-W
dz - dl ’

r) 1na yaaneHus BpeaHocte (Napos, rasos)

G= (3.6)

L2

5L -4
Fie z— KOMMYECTBO ra3a (napa), BLIACAAIOWErOCA B MOMCUICHHH, Mr/l;;
KOHUEHTpaluA AaHHOTO ra3a B yAansaeMoM BO3NyXe, Mr/M” (ecan
ynanenue u3 pabouei 30Hb Z, = NAaK); ;
KOHLIEHTpaLlA AaHHOrO ra3a B NPUTOYHOM BO3AYXE, mr/M” (Z, = no

0,3 NAK).

3.7
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3.5. NocTpoenue npoueccos 0b6paborku Bo3ayxa 8 CKB
NPH NPAMOTOUHBIX CXEMaXx

[Ipu perynupyeMoM npouecce fMpennaraercs caeRytownii nopagok rpadoa-
HATHTHYECKOTO MOCTPOeHHA Ha J-d-anarpamme (puc. 3.1, a):

a) naxoxaenne Touek H u B, xapaktepusylowmx coctoanue HapyXHOro u
piyTpCHHEro BO3ayxa;

’ 6) onpeleneHue nonoxeHua T. O (To ecTb COCTOAHHA BO3jyXa Ha BbIXOAC
3 OpOCHTENBHON KaMepbl). [na 3TOro npoBoAAT acnomoraTenbn'oe nocTpoe-
uye. OT 7. B BHM3 no nuuuK d-const oTkAaakiBaloT oTpe3ok BB’, cooTserct-
gytountii (1-1,5) °C. Yepes 1. B’ npoBoasat npamy:o, napamensuyo ayuy npo-
u;:cca B NOMEWEHUH (B COOTBETCTBMM C BENHYHHOH yrioBoro koddduumeHTa
) /10 nepeceyenus ¢ nuHKer /j-const B Touke O.

B) onpefeneHue nonoxenus 1. [T (To ecrb cocToaHus npmotinoro Bor_;nyxa).
Yepes 7. O no nisnm dy-const BBEpX OTKNAALIBAIOT OTPE30K, paHblit (1-1,5) °C (Ta-
Koi1 K¢ KaK K oTpesok BB'), nonyyas npu 3rom 1. I1.

r) orpeneneHHe NOJIMKeHHs T. Y (TO eCTb COCTOAHHA BOROYXa, YXOAALIEro U3 Mo-
metttetiis). OHa HAXOJMTCA Ha MIEPECENEHHH THHHH €, C HIOTEPMO £, .

Taxim obpasom, npamas IIBY — npouecc i3meHeHns cocTosnna Bo3nyXa B
nosciennit, npamMas HO — npouecc usoantanbnuiiHoro oxnaxaeHus (ypiax-
Herns) Bostyxa B OK®, npamas OI1 - npouecc Harpesa Bo3fyXa B BEHTHATO-

pe.

3.5.1. Npamoe n3o3uTanbnmiinoe oxJIaXJeHHe Bo3ayxa

IMpaMoe usosHTanLMiHOE OX1aXKACHME Bo3yxa npumensotT 8 CKB B Te
b1 nepHoOR ANA paHOHOB C CyXHM H KAPKHM KIHMATOM.

~

Hau cxeMb! ¢ Galinacuposannem Bo3ayxa. IMpu perynnpyemom nponecce 3an
HaR BIaXHOCTb BO3/lyXa Ha BLIXOAC M3 KaMepbl OpOLWIEHHS JOCTHIaeTCA H3M
HEHHEM KONH4ECTBA BOMLI, NOAABAEMON B NOXKIEBOE NpOCTPaHCTBO, U Npum
HeHueM dopeyHok, obecneumsaoimx HeobxoxMMoe pacnbiieHHe BOIb! B 1y

€ noM

PYXHOro BO3llyXa, B TO BpeMa Kak JIpyras ero 4acrb NpoxoanT no o6BoaHO
(Gafinacomy) kaunany Ges obpabotku, nocne uero TIPOHCXOMNT HX CMELLUHB
HHe.

Cxemb 06paboTku Bo3ayxa na I-d-puarpamme npusesies! Ha puc. 3.1,

i i €HHA
a w°°f 6 o« llpy GalinacHpoBaHMM 4aCTH HapyXHOTO BO3AyXa NOPAROK NOCTPO
o Y / KPx vy npouecca Ha /-d-nuarpamme cnepyrownii (puc. 3.1, 6):
Xxe e i
/5 B a) naxoxaeHue Touek H u B;
H e H B’ 6) onpeaenenne nonoxenns T. O. OHa HAXOAMTCA HA NEPECEUCHHUH H3O03H-
/ n Tabiw ly ¢ nuunedt @ = 90% (xapaKTepH3yeT cOCTOAHME BO3[yXa Ha BbIXO/E
\{(’ 131 OKdy;
N /‘P‘ l00% i) onpesnenenne nonoxenusa 1. C (TO ecTb COCTOAHMSA BO3YXa nocae c.ue:
o licting napyxHoro (6alinacipoBaHHOTo) BO3YXa C BO3AyXOM U3 OPOCHTENbHOM
s Kavepet), [lna atoro ot T. B BHM3 nO AMHMM d-const OTKIAAbIBAIOT OTpe30K
X ' i ! efb-
q’@ BB, coorsercrayrommii ~ 1,5 °C. Yepes 1. B’ nposoast npsaMy1o, Napant
N HYI0 Jyay npouecca B MoMelieHHH (B COOTBETCTBHH C €,), IO MepecedeHHs C
Mtnefi /y-const B 1. C; c
T.
de d:% ¥) onpeaenenne 1. [T (To ecTb COCTOAHMA NPUTOUHOrO Bo3ayxa). Yepes

O i de-const BBEpX OTKAAAbIBAIOT OTpe3ok ~ 1,5 °C, nonyuas npu 3TOM T.
I.

-1) onpesenienne nonoxenus T. Y (To €CTb COCTOSHKUA BO3AYXa, YAANAEMOro
Puc. 3.1. Cxems! npamoro H30HTANBINHITHOTO OXNAXKAEHHA BO3ayXa: "3 noseiennn). Ona HaxomuTes Ha nepeceyeHny IHHHK €, C HIOTEPMOH ¢, .
a - C NPUMEHEHHEM DEryTMPYEMOro npouecca;

6 - ¢ npumenenunem Gaitnacuposanus BO31yxa
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Takum obpazom, npamas HO - npouecc cmemenns HapyXHOTO BO3/lyxa
BO3AyXoM i3 opocuTenbHOH kaMepst, CI1 - npouecc Harpesa Bo3ayxa B BeHT
nstope, [1BY — npouecc uamenenus napamerpos BO3,1yXa B NOMELLEHHH.

Pacxon nputouHoro Bo3tyxa onpeaensior no ypasiienuio (3.4); pacxon Bo3,
Xa, npoxozsulero yepes Gaiinac Gg, ONpeaENSIOT N0 ypaBHEHHIO:

dO—dC
ndo—dH.

Gch (3.

Konnuecrso BOAbl, ucnapumueﬁca B Kamepe npy yRIaKHEHHH BO3ayXxa:

W =G,(dy - dyy)-1072. (3.9

3.5.2. Npamorounas cxema CKB ans rennoro nepHoaa

Cxema CKB npu npamotouxoM criocode obpaboTkn Bo3ayxa ana Temior
nepuoaa npUBeaeHa Ha pHc. 3.2,

kD%
Ke

2
) Ke

d

Puc. 3.2. lMpaMorounas cxema CKB ans Tennoro nepuona

Ilpeanaraerca  cnenyrowmii nopsaok
I-d-nmarpamme Braxcnoro sozayxa [, 3):

a) HaxoxaeHue Ha I-d-AnarpaMme nonoxenus Touek H u B, xapaktepn
3YIOILHX COCTOAHHE HAPYXXHOTO M BHYTPEHHErO BO3AYXa;

0) nposenenie uepes 1. B ayua npouecca c YUETOM BEJIHUHHbBI YrIOBOr

kodhduunerTa €], ;

MOCTPOECHHUA fipouecca H

26

§) ONIPEAENEHHE MONOKEHHS [IPYTHX TOYEK:
—  T.J{Jro ecTb cOCTOAHUA NPUTOUHOTO BO3AYXA), KOTOPAA NEXHT Ha fe-
peceHeH i HI0TEPMbE t, c nyuom npouecca,

— 1. IT" (TO €cTb COCTOAHHMA NPHTOYHOIO BO3/lyXa Ha BLIXOMAE H3 BTO-
poro BO3lyXoHarpesarena BH2), ana uero ot 7. [1 BepTHKanbHo BHU3I OTKIIAMBI-
pator otpe3ok B | °C (orpe3ok [T xapakrepu3syer HarpeB nputouHoro Bo3iyxa
B BO3;1yXUBOA@X H BEHTHISTOpE);

— 7. O (T0 ecTb COCTOAHHA BO3/yXa HA BbIXOAE U3 OPOCHTENILHON Ka-
mepbt). JUis 4ero oT T. IT BHU3 no nuHiK d-CONst IPOBOAAT NHHHMIO JIO Niepeceye-
uua ¢ @ = 90% (orpesox OIl' xapaxTepusyer HarpeB Bo3ZyXa BO BTOpOM
gozyxoHnarpesatene BH2);

— 1. Y (TO ecTb COCTOAHMA BO3AyXa, YXOAALIETO M3 MOMELIEHHA), ae-
Kallieil Ha nepeceueHun u3oTepmsl ¢, ¢ nyyom npouecca (orpesok [1BY xapak-
TCpPH3yeT aCCHMHAALMIO TENNOTbl M BNarM BO3JLYXOM B MOMELICHHH); €CiM
t, =1,, 70 T. Y COOTBETCTBYET NnoNOXEHHIO T. B 1 npH noctpoennn ee He yKa-
3niBatoT Ha /-d-anarpamme (puc. 3.11).

Bee Oazosbie ToukM HaitaeHbl. KX cOeNMHAOT NPAMBIMH  JIMHUAMM
(cm. pite. 3.2).

®u3nueckui cMbicn HaWaeHHBIX oTpeskoB caelywowmii: HO — npouece
ocyuiki i oxnaxaeHua Bo3ayxa 8 OK®, Ol — narpes Bo3ayxa Bo BTopom Bo3-
ayxouarpesarene, [1'[1 - narpes so3ayxa B BozgyxoBozax u BeHtunstope, [1BY
— npouecc B NOMEWEHHH.,

Pacxon TennoTsl Bo BTOpPOM BO3AyXOHarpesateiie onpeneisiorT No ypaBHe-

HuIO
QBH2 -_—Gn(ln' _Io). (3.]0)

Pacxon xonona 8 OK® onpenensior no gopmyne
Qon =Gn(IH _IO)- 3.11)

Konuuectso ckoHmeHCHpOBaHHBIX MapoB BOZbI M3 po3nyxa 8 OKO®, ki'y,
paBuo

W, =G,(dy - dy)-107. (3.12)
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3.5.3. [Ipamorounas cxema CKB mns xonoaHoro nepuona

Hannas cxema npusenena Ha puc. 3.3. Mpeanaraerca cneayrommii mopsan
IOCTPOeHHs Ha /-d-anarpamMme BIaXHoro sosayxa [1, 3]:

a) Haxoxzenue Ha I-d-nuarpamme monoxeHus 6azossix Touek B u H, X
PaKTEPH3YIOLIHX COCTOSHHE HAPYXHOTO H BHYTPEHHErO BO3/yXa;

6) nposesenue uepes T. B ;yda npouecca ¢ y4yeToM BETHUHHBI YIIOBO!
KoahduumenTa ), ;

B) onpefieieHHe nonoxenus touek I, Y, O, K:

= T. Y, pacnoflo)XeHHOH Ha NepeceyeHnd H30TepMb f, (a1a xonoauo!
nepuoja roaa — apuMep 3.3.2);

— T. I1, pacnonoxennol Ha nepeceyeHun H3odHTANBNB /; € IyYOM fIp
uecca; YMCNeHHOE 3HauYeHue yAEIbHOM sHTanbnuu [ NpUTOYHOro Bo3gyXa
XOJIOZHOTO NEePHOAA FOAA BEIYUCIIAIOT NPEABAPHTEILHO U3 YPaBHEHHS

ZQ,
3.1
0,278-G’ (

rae /y — yne. uas SHTanbOMA BO3AYXa, YXOAAINEro U3 MOMEILEHHA B XOf
NOAHbIHM NEPHOA rofa, KOTOPYIO ONpENENsiOT 10 NONOKEHHIO T.

Ha [-d-nuarpamme, kJK/kr;
2 Q, — CcyMMapHbIE NOMHbIE TEIUIOM3OLITKH B MOMEUIEHHH B XOJIOAHBI

nepuol roaa, Br;

G - npoussoaurensuocth CKB B Tensiii nepuoJ roja, kr/u;
— T. O (10 ecTh COCTOAHUA BO3XyXa HA BLIXOJE H3 OPOCUTENBHOM KaMepbI), pa
NOJIOYKEHHOM Ha NepecedeHut MMHRK U ¢ imHuelt ¢ = 90%);

— T. K (To €cTbh cocTOSHMA BO37yXa Ha BHIXOAE H3 BO3AyXOHarpeBaTe
NepBOJ CTyNienH), PACNO/IONKEHHOR Ha NepeceHeHUH NTHHUH O}, C H303HTANBNO!

2
d, %

Puc. 3.3. [paMorounas cxema CKB ans xonoaxoro nepuona

ln=ly—

Pacxon TENJIOTH BO BTOPOM BO3AyXOoHAarpeBartelle ONpeaelsioT no hopmye
Qgn, =G (In - lo). (3.15)

KonnuecTBo Bozbl, Hcnapusluelics npH anuabaTyieckoM yBRaXHEHHH BO3-
nyxa B OK®

W, = G(do—dy)- 107, (3.16)

3.6. [Tocrpoenne nponeccos o6paborku Bo3ayxa B CKB
lo. _ C peuMpKyIauHen

CoenpnseM ©a3oBbie TOUKH TIPAMbIMH M MONYHaeM JOMAHYI0 JIHHH
HKOIIBY (puc. 3.3).

Ousntecknii eMbicn otpeskos crenyrowmii: HK ~ Harpes Bosnyxa B Bo3x
xoHarpesarejie nepsoit crynenn, KO — agnabatuyeckoe (M309HTAMBMHIHO
oxnaxaenue sosayxa, Ol — narpes Bozgyxa B BoO3ayXOHarpesarene Bropol
ctyneny, [IBY — npouecc B nomenenns.

Pacxoa TennoTsl B nepBoM BO3XyXOHarpeparenie onpeieNislorT Mo ypaeH
HHIO

3.6.1. Cxema CKB ¢ nepsoii peuppKysuueii 114 Terjioro nepuona

Hannas cxema n3o6paxeHa Ha puc. 3.4.
Mpennaraetes cnenyiomuii NOpsAOK MOCTpoeHus Ha J-d-auarpamme Biax-
-HOro Bozayxa [1, 3]:

~ onpenenexne nonoxennus 1. H, B, I, IT', O, Y (pasnen 3.5.2);

— omnpeaesieHue noaokeHus T. Y' (TO €cTh COCTOAHHA peLMpPKYJISLHOHHOTO
BO3nyxa nepen ero cMelMBaHHEM ¢ HapyXHbIM BO3JyXOM), A/ 4ero ot 1. Y 1o
AHHUK d-const oTKnabIBaOT BBEPX 0Tpe3oK B 0,5 °C (otpe3ok YV’ xapakrepusy-
€T Harpes yXonsI{Ero Bo3AyXa B BEHTHIIATODE);

Qgn, =G (lo - In)- 3.1
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— T. C (T0 €cTb COCTOAHHMA BO3AYXA NOCIE CMEIUIMBAHUS PELMPKYAALIMO
HOTO BO3/1yXa C HapyXXHbIM BO3alyxom). Touku V' u H coequHsioT npamoii.

J

3
KDk
Ke

d=d, de

Puc. 3.4. Cxema CKB ans Tensioro nepuosa ¢ nepeoii peunrpkynsuuei

d &

J Ke

Otpesok Y'H xapakTepusyer npouecc cMellIuBalusl PELHPKYIALUOHHOTO
HapyxHoOro Bosayxa. Touka C HaxonuTcs Ha npamoii V'H (Ha nepeceuenun

Io).

Y nenpHyo sHTansmiio /o, KIDK/KT, Touku C BLIYHCASIOT 110 YPaBHEHHIO

_Gu 1y +Gp -y
G H

le (3.1

rae G;p ~ pacxon Bo3ayxa NepBoil pelupKyIsIuM, Kr/u:

Gpp =G -Gy. (.18

Touxu C u O coepunstor npsamoii. [onyuusimuiics otpesok CO Xapakreps
3YeT MONMTPONHMYECKUA MpOIlece TEMNOBAAKHOCTHOW 0OpaloTku BoO3gyxa
OpocHTenLHOH Kamepe. Ha 3Tom nocrpoenne nponecca CKB 3akaHuuBaloT.

30

PacueTHbIC YDAaBHEHHA.

Pacxofi TENIIOTH! B BO3AYXOHarpeBaTeie ONpeensoT no ypasHeHuo (3.10),
pacxoj MpHUTOTHOrO BO3jtyxa — 110 (3.4)-(3.7), pacxon xonoza B OK® onpene-
nsoT 110 (pHc. 3.4)

Quon =G (Ic = 1o)- (3.19)

Konu4ecTBO CKOHIEHCHPOBAHHBIX MapoB BOIB! M3 BO3JyXa, Kr/4, BEIIHCIIS-
[OT 110 ypaBHEHHUIO

W, = G(ds - dy)-107. (3.20)

3.6.2. Cxema CKB c¢ nepsoif peaupkyiauuei ans X0J04HOro nepruoaa
3pech BO3MOXKHEI J{Ba BapHAHTa:
1 eapuanm —~ CMEIIHBaHHE HAPYKHOTO U PERUPKYASIHMOHHOTO BO3AyXa ipo-
M3BOJAT IO NIEPBOTO BO3LYXOHArpeBaTens; . .
11 eapuanm — cMelIMBaHHE HAPYXHOTO M PENMPKYAALHOHHOrO BO3/yXa
MpOM3BOAAT NOCIE NEPBOT0 BO3YXOHATpEBaTeNs.
PaccMotpuM I Bapuaur.
Cxema npuBefieHa Ha puc. 3.5, a.

a 6 ’,
: ~k
o e
g
n B
K C
‘P‘QO% )
100" =90/,
#-l00k 0 -100%,
%
H
d,% dg d,é

Puc. 3.5, Cxemur CKB s X0104HOTO NEPHOAA C MEPBOI PERMPKYNSIUMEIi:
3~ CMemMBaHKMe HAPYX)HOTO U PELUPKYIALMOHKOTO BO3/yXa OCYLUECTBIACTCA 10
6 TIEPBOTO BO3lyXOHArPEBATE,
~ CMelIMBaHWe HapyKHOTO U PELUPKYIALMOHHOTO BO3AYXa OCYILECTBIAETCA nocne
NEepBOro BO3AyXOHArpeBares
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llpeanaraetcs  cnenyrowwmii  nopanok  nocTpoens BO3AyXa
I-d-nnarpamme Bnaxsoro sosayxa [1, 3):

— onpeacnende nonoxenns 1. H, B, ¥, 11, O (pa3nen 3.5.3);

= OnpeacacHue nosnoweHua T. C (To ecTb COCTOAHHA BO3AyXa Nociae cM
UIHBAHHS NAPYKNOrO BO3/YXa C PELMPKYARIIHOHHBIM).

Touku H u Y coennnator npamoii.

Orpe3sok HY xapaxtepusyer npolece cmeMBaHus pelHpKyIAIHOHHOTO
HapyxHoro sosayxa. Touka C naxoautes ua npamoii HY (na nepeceuenmn
o).

Takum obpasoM, HK - npouecc Harpesa HapyXHOro BO3ayXa B nepBoM

Lqvxonarpesarene; KY — npouecc cMeutHBaHHa HArpevoro HapyXHoro i pe-
aom‘,v wsimonnoro so3ayxa; CO — npouecc aanabarTiuecKkoro yBiakHeHHA BO3-
:ﬂ’?:,; opocurcnbnoi‘f kamepe; OIT - npollecc Harpesa Bo3iyXa BO BTOPOM BO3-
ns,xonmrpcnarenc; [TBY - npouecc B noMeleHH.

(ie/lyeT OTMCTHTb, 4TO MpH PaBHBIX YCJIOBMAX DAcXoibl Tenia Ha
[ cryneii NOROrPEBa OKA3bIBAIOTCA OAMHAKOBBIMH HE3ABUCHMO OT -rf)ro. rae
"p()l‘lC.\’O;’l“T CMCILIMBAHHUE HAPYKHOIO H PELPKYIALHOMHOIO BO3AyXa: JIO HIH
nocic Boylyxonarpesarens | crynenu.
I onpenenaioT no ypasienuio
,chH‘/H +G,P-Iy.

G
Benuuuny Gp onpesensior no ypasueniuio (3.18);

— onpepenenne nonoxenua T. K, xapaktepusyroueii cocrosHmue Bosay
Ha BLIXONle U3 NEPBOro BolayxoHarpesatens BH, u naxoasueiica Ha nepecey
HUH JIHHIK O C© H30DHTANLNOI /.

Takum oGpaszom, HY — npouecc cmewsanna HapyxHoro u peumnpKy sy
ounoro so3ayxa; CK - Harpes Bosnyxa B BozayxoHarpesatene nepBoii cryn
nu; KO — obpaGotka Bo3nyxa B opocutensHoit kamepe; OIT — Harpes Bosayxa
BO3AyXOHArpesaree BTOpOIi cTynex
FBY - npouece H3MeHeHNS COCTOSHHUA BO3AYXA B NOMEUIEHHH.

Paccmotpum Il BapHaHT (HapyXHbIi 1 peUHPKYIALHOHHBI BO3AYX cMell
BAIOTCA [10C/IC ACPBOFO BO3AYXOHArpeBaTels).

Cxema npuBesicHa na puc. 3.5, 6.

lMpeanaraetca  cnepylowmii  NOPALOK  NOCTPOEHHS  NPOUECCOB  H
I-d-nuarpamse BnakHoro so3ayxa [1. 3):

— onpejenetne nonoxenna 1. H, B, ¥, I, O (pazaen 3.5.3);

— onpenesnenne nonoxenns T. C (To eCTb COCTOAHMA BO3yXa nocie cM
UHBAHHA HAPYXKHOrO BO3AYXa. MPOLICALIErO HArPEB B (IEPBOM BO3LyXOHArp
Batesie BH,, ¢ yxonaum u3 noMetuenus so3ayxom), Pacnono¥eHHo# Ha nep

(3.2 3.7. IByxcTyneHuaToe OXAaxaeHHe BO3ayXa

Jlia yMmeHbllleHHa BO3ayX0oOMeHa B Tennbid NepHoa rola MPHMEHAIOT
ABVXCTYIICHYATOC OXNIAXKACHHE BO3AyXa.

’ JIByXCTYNEHYaToe OXAAXKACHHE BO3yXa NpeayCMATPHBACT OXNAN/ICHHE B
ase cTynenn. BHauane BO3AYX OX1aXaloT B 110BEPXHOCTHOM TeNI00BMeHHIKe
(KocBeHHBIM CITOCOGOM), 3aTeM BO3AYX OXJNAKAAIOT B OK® (npaMbim cnoco-
Gom).

X010/10HOCHTEBL — BOAY ANA TeNs100OMeHHIKa MONy4aloT B ROMOJHHUTEb-
HOM KOHTAKTHOM annapare (rpaanpHe, Gpsisransiom bacceiine, gopcyHouHoi
KaMmepe).

Cxema ripollecca npHBesieHa Ha puc. 3.6.

[locTpochise npolecca HauMHAKOT C HAHECEHHA Ha [-d-anarpammy Touek H.
B. 3areM paccunThiBAOT TEMMepaTypy BOAblI OXJAXACHHOW B rpagupHe H no-
crynatoueii B renioobMennuk — L, N0 ypaBHEHHIO

tw, =tun + (2...6)°C, (3.23)
e tyy - TeMriepaTypa HapyAKHOro BOX/YyXa (10 MOKPOMY TepMoMeTpy, °C.

Tarke pacueToM onpenendaioT TeMnepaTypy Bo3nyXa Ha BbIXOAE M3 TEMJo-
o0MenHuka:

CeueHHH H30IHTANbNL! [ C nunell dg ; uncnenHoe 3nauenme d BhUHCIA ty =t, +At, (3.24)
'
H3 ypaBHCHUA
G..d + G -d e Al - nepenaa TemriepaTyp Mexy TEMNIOHOCHTEAAMH B TENNOOGMEHHH-
. + .
de = 2H % * G 0y (3.22 ke, °C. O6biuno At 2 3 °C[1].

;

G Onpesnensior nonokenue 1. H', xapakrepusyiotieit COCToAHHE BO3yXa Ha Bbi-
= onpeacaenne nonoxeHns 1. K, xapakrepusytoweii cocrosnme Bo3nyxgill XO:1¢ 113 TeinooBMeHHHKa (HaxomiTes Ha nepeceyeHuu by 1 dy ).

Ha BBIXOAE H3 NepBOro Bo3ayXoHarpesatens BH, i Haxonsuweiica Ha nepeceu

HHH UK dyy (Brarocoaepkante HapyX HOTO BO3yXa) C NPOOSKEHHEM nps

moii YC.
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qnrensho (nyw B,B,B;, puc. 3.7). Beanunna yrnosoro koadpguunenta on-
1na 2

a 6 . CHITIO
¢CHAETCA 110 YPABHE
B amu / e=i, (3.25)
= J, a
(__ s 5 Kk q1¢ f, — DHTAILITHA BOASHOrO Napa.
Z xa © n
H / ¢
’ &
4 | BO34YY :" B - Jr
. 8 B KDk
2
H' 1C K
4 t‘-”' U//] Ps o
c Y- 60 o
< A o
S| ] Sy & 100/
A
) < | / ; ) ./ B
2/ 5 4 22 \
d, d,
Puc. 3.6. Cxema ABYXCTYMEHUATOro OXNa)ACHHUS BO3AYyXa:
a — obBaska obopynosanns:
| - KonamumoHep; 2 - TenicobMentnk;3 - OK®; 4 — Hacockt; 5 - rpaiupus;
6 — cxema o6paGoTkm BO34yX& Ha J-d-anarpamse
3arem onpeaensoT nonokere T. O, C, I (n. 3.5.1). 2
; i 3 10 d, <~
basosbie Touku coeannsior NPAMBIMH JIMHHAMK. WX dH3suecknii cMbic:; 3, y'Ka

HH' - oxnaxaenne so3yxa s TENN00OMCHIHKE (KOCBEHHOE OXNAKACHHE!

H'O - usooHTanLnuii oxnaxaenne Bosayxa B8 OK® (npamoe oxnamaenue)

CH - narpes Bosnyxa B npuTounoM BEHTHIIATOpE;
p y

MB - npouecc B nomewwenu.

Puc. 3.7. Msotepsuucckoe ysnaxuenue Bogyxa

C HEKOTOPBIM fOMyWEHHEM MOXHO CHMTATL YBADKHEHHE BO3AyXa BOJS-
HLIM Tiapom Hu3knx napamerpos (p~ | at, t ~ 100 °C) N30TEPMHYECKHM ApO-
Heceom,

Pacxox ocrporo napa D Ha YBNOXKHEHHE BO3AyXa ONPEJENRETCA N0 ypaBHe-
HHI0

3.8. YBnakHeHHe BO3yXa BOAAHbIM napom

flpu KOM,ElHuHOHHpOBZlHHH BO3lyxa B HEKOTOpbIX Cayuasx HCnoablyloT

D =G(d,-d,)-107 (3.26)
JIKHENHE BO3YXa OCTPLIM NapoM. 2

Bonanoii nap oGbiuHo mmeer Temueparypy Gonee 100 °C, 1o ectb 2l Han

HHTCALHO OTAHHAIOWYIOCS OT TeMneparypbs BO3ayxa. OnHaKo B cBAM ¢ Té G-(,-1,)

HTO CoAepikaHHE ABHOTO Tenna B nape, ACCHMHIHPYEMOro BO3AYXOM, HE3Ha D=—22_17 (3.27)

!

TENBHO, Nyy npouecca HaeT ¢ HeGOABbLIHM OTKJIOHEHuEeM BBEPX OT uaoTepM" n

H3menenne suransnnu BO31yXa B OCHOBHOM OMpeAenseTcs TenfoToil napoof
PasoBanka BoaaHoro napa, Temneparypa BO32YXa NpH 3TOM NoBbIAETCS
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L J HOro BOlyXa
3.9. lpumepsi Mpumep 3.2. ONpeICaHTL BOIMOKHYIO TeMIeparypy npu'roq. r ny
ATCHBHOM 3AN¢ KHHOTCATPa BLICOTOH 6 M U113 1BYX BapHAHTOB:
3 ABLHO! .
p-x) ceant BOBAYX HONAETCA Yepes MaagoHbl:
‘6) ol BO3JlyX NOJIACTCA HENOCPEACTBEHHO B pabouyto 30HY (Ha BbICOTY
,5 M o1 nona). .
TemncpaTypa BHYTPEHHEr0 BO3/lyXa paBHA 20 °C.
Peutenne. [3 cOOTBCTCTBIH C ypaBHetneM (3.2):
a)t, =20-10=10°C.

6) t, =20-2=18°C.

Mpumep 3.1. H306pasuts nyu npouecca miMenenns TCIJIOBAKHOCTH
COCTOAHHA BO3AYXA B NOMEUIEHHH, B KOTOPOM HAYANbHOE COCTOSHHME BO3
cooTseTCTBOBANO o = 20 °C, @, = 50%, KOAMYCCTBO TEMAONOCTY NACHHI p
2000 Br, snaroBbiaenenmii — 2 kr/u.

Pemense. Onpenenum uncnentoe nauenne yrnosoro koahduunenTa ny
npouecca.

B coorserctBum ¢ ypasHennem (3.1):

g= 2812000 _ 5050 KX

2 Kr -

Mpusep 3.3. OnpEACIUTL TEMNEPATYPY YAATACMOTO BOIAYXA AR yCroBHi
uMmepa 3.2, ecan niowans 3pHTesbHoro sana pasia 800 M7, BbiAcneHHA ABHOR
ennotkl — 200000 BTt. Pacuer npon3secT ans TeENAOro H XON0AHOTO EPHO/IOB

01 .
J, .-b(ooo o0 Petensie. Onpenennm yienbHbie BblACTEHHS ABHOI TENAOTbI
:?:k %,,/ . y
"P" 50 /9.
7

Ha /-d-nnarpamme Braxuoro BO3Ayxa onpelcaim T. By, oteuaowyto
UAILHOMY COCTOSIHHIO BO3AYXa (pHc. 3.8).

_ 200000

% =006

Cornacno ypasHenmso (3.3)  Tabn. 3.1
18 TENNOro NepHoaa rona

t, =20+ 1,5(6-1.5)=26,7 °C,

= 41,6 Br/m’.

11 XOJ10/1HOT0 nepuoaa

t, =20+0,8(6-1,5)=23,6°C.

Mpisep 3.4. Onpenennts npoussoantenshocts CKB ana 3ana 3ace11am|i::|
Ha 300 mecr, cean TENAONOCTYIEHHS B NOMEIEHHE H3BHE (3 CUET CONHEUHOM
PAhaltui. BK;1I0valoei M KOHBEKTHBHBIA TennoobMen) coctasnawot 5 kBT,
TeMncparypa BHyTpeHHero Bosayxa {, = 20 °C, oTHOCHTENbHas BNAKHOCTD
BOsy XA @, = 50%, BbicoTa 3ana — 6 M, oObem 3ana 2400 M’, NPHTOUHbII BO3-
AYX nojaercs B pabouyio 30Hy.

Pewenwe. fpoussenem nocrpoenne nyua npouecca Ha /-d-auarpamme
(pue. 3.9),

1. Onpenenun 1. B (20 °C, 50%), cOOTBETCTBYIOWLYK) COCTOSHHIO BHYT-
peHtecr o BO1yxa Ha /-d-auarpamme.

Puc. 3.8. K npumepy 3.1

3atem onpenienseM nonoxenue  MHMM, COOTBETCTBYIOWEN  3HAYEHH]
€ = 3600 kIbw/kr (Ha pucyHke nynkTuphas nutius). Coeaunsiem T. 0 °C Ha ocH

nunueli 3600 Ha wkane yraosbix KoIQPULUHEHTOB, HAHECEHHBIX MO nepum
-d-AHarpaMMmBel BARXKHOIO BO3yXa.

Uepes 1. By nposoaum sunmio, napannenbHyo NyHKTHPHON. JTa AMHUA
JACTCA SYHOM NpPOLECCA B NOMELIEHHH.,
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SIBHblE TEIIOBLIACICHUA OT Joaen: )
Q, =300-87 = 26100 Br. = /j' T e

,
7 s
€IJIOThl ONPEAEAIOT 110 YPABHEHHUIO ¥ ¢
Y esibHbIe BbIAEIECHUS ABHON T p yp ;

q, = -ZV—Q"-, (3:30)

n

26100 + 5000
9 = 2400

7. Onpenensiem 1. [1, Y Ha nyue npouecca (puc. 3.9).
8. OnpenensieM Ui OPUTOYHOTO H YAAIAEMOro BO3AYXA WX OSHTAIBIIHU
(15, ly) n Bnaroconepxkanus (dn, dy ) (puc. 3.9):

Iq =36 kllx/kr, I, =45,5 kJlx/xr, dy =7 r/kr, dy, = 8 r/kr.

=12,96 B1/m>.

9. Onpepensaem npoussogurtensHocts CKB:
a) no nonHoii Terote no gopmyne (3.4)

G- 3,6 - (34800 -+ 5000) _

T de7 d 2

. 35. K npunepy 3.4 15082 kr/u (12568 m/a);

i - 45,5 - 36
2. OnpenenyM Teno- u BAAroNoCTYIICHNS OT OAeH H3 BBIPaXKEHH
Q,=n,-q,; . ©) no ABHoIt Terote no hopmyse (3.5)
W,=n, w,; 3. G - 3:6-(26100 +5000)

= 15055 «r/u (12545 m’/u);
1,005 - (25,4 — 18)
B) 110 yaieH 10 BpenHbiX rasopsiaesenuii — CO, — tdopmyna (3.7).
Onpenenum KONMYECTBO YIiEKUCIIOr0 ra3a, BbIAEISIOWErocs B OMELIEHHH

[2]:

rae N, — 4uceno nwopei;
Qs Wn — YAENbHBIC TEMNO- M BAAroBbineIeHHS [2].

Q, =300-116 = 34800 Brt;

W, =300 -40 = 12000 r/u (12 kr/y). z=n.23 (3.31)
3. Onpenenum TeMIOBIAKHOCTHOE OTHOLICHHE & no dpopmyne (3.1):

Z=300-23 = 6900 n/u.

3,6 - (34800 + 5000 K
g = 36 3 ). 11940 Kf—r Cornacho [2] MK oo, =2 1/’
4. Tlposenem Nyu npouecca Ans NOMeIEHUS uepes 1. B (puc. 3.9). G- 6900 _ 4928 6 Mi [5914H_)
5. Onpenesiim Temneparypy npuTouHoro sosayxa ¢, no dopmyne (3.2): 2-03-2 Ty “

£, =20-2=18°C. Kak Bugno uz NPHBENCHHBIX PacyeToB, HAMOONBLILAA NPOU3BOAHTENLHOCTL

CKB COOTBETCTBYET YCNOBHIO yAATEHHS MOMHBIX TEMIOM3GBITKOB, €€ B JaHHOM
6. Onpenennm temneparypy ynansemoro Bosayxa t, no dopmyse (3.3): Clysae cnepyer npussTs npu POEKTHPOBAH U TUIIOBO CUCTEMBI.
ty =20+ 1,246 - 1,5)=25,4 °C,

rae 0,5 °C/m — TIpauMeHT Temneparypbi onpeaenieH no tabn. 3.1 wucxons
YACIbHBIX BBIEICHUH SBHOM TETUIOTH B IOMEILIEHHH.
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Mpumep 3.5. Onpenennts nponssoautensiocts CKB no ycnosuio yn
HHS NOJNBIX TENNOU3OLITKOB ANA ycnosuii npeawiiyuwiero npumepa (rnpu
3.4.1), ecu nonaua MPHTOMHOrO BO3YXa OCYUICCTBAACTCA HA BbICOTE 5 M.

Peutenne,

1. Onpenenum TeMnepaTypy fPHTONHOrO BO3ayXa cornacHo Gopm
3.2)

t,=20-8=12°C.
2. Onpencnnm nponssoautensiocts CKB:

G- 3,6 - (34800 + 5000)
45,5 - 28,5

~ 8428 kr/u (7023 M*/u).

Kak BHAHO H3 CPABHEHHA YHCACHHBIX 3HAYCHWH NPOH3BOANTENLHOCT
CKB B npHBeacHHBIX NpHMEPaX, YMEHbWHTL BO3yXo0oOMeH H raGapuThl B
THIALHOHHOIO 0GOPYIOBAHHA MOXHO 32 CHET NOBBILUCHHUA Al — NONYCTHM

pasnocTH Temnepartyp. Jra XApaKTEPHCTHKA ONpeAENnacTca BblﬁOPOM CXEN
BO3yXOpacnpenciiCHHA B NOMEILCHNH.

Ipumep 3.6. OnpeaenuTh KONHYECTBO HCNAPHBILCHCA BOILI B OPOCHT
HOM KaMepe NpH H30IHTAILNUITHOM OXNAKACHHK BO3AYXa B Tennblii nepu
418 ABYX BAapHAHTOB paboThl:

a) NpH peryanpyeMoM fnpouecce;

6) npu GalinacHpoBaHKH YaCTH HAPYXHOTO BO3AYyXa.

Hcxonubic AaHHble UMCIOT CHEAYIOUME 3HAYEHHA: ONHLIE TENNOBbIA
HHS B noMcuicHuy pasHbl 40000 Br, snarosuinenenus — 20 kr/y, HapyxHE
sosayx umeer f, = 30 °C, /, = 44 kJlx/kr, napaMeTpbl BHYTPEHHErO BO3NL
ty =26 °C, @, = 50%, Temneparypa ynansemoro sosayxa f, =28 °C.

Pewsenute. [IpensaputensHo onpeenum YHCAEHHOE 3HAYCHHE YTIOBOTO
s uureHTa nyya npouecca 8 nomentenu no popmyne (3.1)

g o 26:4000 00 KK
20 Kr

WN300pasim cxembl 06paboTkn Bo3ayxa Ha /[-d-anarpamme 4ns perynmpyj
moro npouecca (puc. 3.10, a), a Takxe npu OGalinacuposanuu so3nyxa (pR
3.10, 6). ana otoro onpeneanum nonoxkenne 6azoswix Touek (H, B, O, 1, VY,
cornacto n. 3.5.1.

40

d=53 dg93

d,% d,:53 dz98 dzi08 d,&

Puc. 3.10. K npumepy 3.6

Onpejeans pacxon RPUTOYHOro BO3RYXa Nno dopmyne (3.4):
G, = 3840900 13001 wrvv,
56 - 45
rac I, = 56 xJlx/xkr, I, = 45 kJLK/Kr — IHTAILANA YXOAALETrO H NPHTOYHOTO

BO37yXa, onpeaeicHtbie no puc. 3.10 a, 6.
Onpenenym pacxoa Gaiinacuposautoro sosayxa (puc. 3.10, 6) no gopmyne
(3.12)
10,8 -93
10,8 - 5,3
Onpeaeniy KOMHIECTBO HCNAPHBLUCHCA BO/B! B OPOCHTENBHON KaMepe NpH
HCII02Ib30BaHIK peryupyemoro npouccea no gopmyne (3.13)

W, =13091-(93-53)-107 = 52,4 xr/u,

Gs = 13091 = 3570 kr/u.

wen
rae d, = 93 r/kr, d, = 5,3 r/kr — BnarocoacpAaHue Bo3ayxa nocnc OpOCH-

TEILHOIT Kamepul M BarocoaepAaHHe HapYKHOIO BO3AyXa, ONPCACCHHBIE N0
pHuce. 3.10a.

Koamnuecrno ncnapusuelica Boasl 8 OpocHTENbHoi Kamepe B cxeme ¢ Oaii-
Nacuposannem Bo3ayxa cocTaBuT

W, , = (13091 —3570)-(10,8 - 5,3)-10 > = 52,4 «r/u,

Fae d, = 10,8 r/kr ~ BnarocoAcp7KaHue BO3YXa NOCIE OPOCHTENLHON KaMepsl
(pc. 3.10 6y,
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Kak suano u3 pacyeTa, KOnrUUecTno ucnapnmuciica BOAbI B OPOCHTCNb

KaMepe B IIPHBEACHHBIX CXeMAX YHUCNEHHO paBHO.

Mpumep 3.7. TNoctponTs npouecc 06paGoTky Bo3ayXa Ha I-d-nna-rpam
BIDXKHOrO BO3AYXA AN NPAMOTOMHON CHCTEMb! KOHAHLUHOHKPOBAHHA BO3
(CKB) B Tenabiii nepuon rona, ecnu NapaMcTphl BHYTpeHtcro Bo3ayxa f, =
°C, @, = 53%, napameTpsl HAPYXHOro BO3yXa t, =257 °C, 1, =52 g[lx/
Tension3GuiTkn B nomeuwleuun cocrasnaor 53900 BT, snarons6eitky — |
KI/\, IPUTOUHBIH BO3NYX NIONACTCA HENOCPEACTBEHHO B pabouyio 3oHy.

OnpeacnnTs, pacXost TEMAOTH ¥ XONOAa JUiA 06paGoTKK BO3/lyXa.
Pewenne. Onpenensem yucnennoe 3snaycuue yrnosoro koddpdrumenTa

Ya npoiiecca €:

Lo 36-2.Q,
= ZW ,
€= 3—'6% = 16880 kA x/kr.

Ha /-d-puarpamme snakHoro Bozayxa onpejienseM nonoxeHse Toyex B,

H uepes T. B nposoaum nyu npouecca (pic. 3.11).

3
" \g
ke g1\ e 53%
2, ¥ H
a57¢c
23°%c v=90%,
o ¥ =100%,
21°C o
4~
)
2
da;E

Puc. 3.11. K npumepy 3.7

42

OnpeaesaeM NOJIOKCHHE T. I1 na nepecevcHun uzotepmnl 21 °C ¢ nyyom
npe/

>CcCa.
PO‘T‘_" ” I‘ICP'l Typa NPHTOUHOIO BOYIYX ONPEAEHHTCA N0 BHIPDKEHHIO
C? * .

t" = ta - Atuorn

ne A, — AONYCTHMAA PA3HOCTL TEMNEpaTyp, °C.
P aonh

Atgon = 2°C (pasnen 3.2), t, =23-2=21°C.

W3 noctpoenis naxounm /, = 44,4 kJla/xr. ,

Onpeaensem noNoKEHHe T. O Ha nepeceuenun d, u @ = 90%. Cornacto
tocrpoennio d, = 9,2 r/kr.

Onpenenser nofiokenne T. [T - cocTosHme BOYIYXa HQ BBIXOAe M3 BO3TY-
oHarpesarens BIopoit cryneHu. Jiis 31oro OTKNALIBACM OTPE30K BEPTH-KALHO BHI3
or . [Mua 1,5 °C. M3 noctpoctis Haxomsm /.= 43 klbx /.

Onpenensem nojioxenie T. O — cocTosnue Bo3nyxa Ha BeIxone H3 dopey-
Hounoil kamepst. Ona HaxonuTea Ha nepeceucHin d, u @ = 90%.

H3 nocrpoctia naxonum o, = 9.2 r/kr.

Coennnsien Gasosnie Toukn H, O, [T, T1, B.

Takum obpazonm, otpezok HO - npouecce 8 dopeyHounoii kamepe; 1T ~ na-
IrpeB BO3/lyXa BO BTOpoM Bossyxouarpesatene; 11 — narpes Bozayxa 8 BeHTH-
asrope; T1B — npotiece 8 noMeeHun.

Pacxos tennoTst B Bo3nyXoHarpesatene paseH no gopmyne (3.10):

Q= G(/n' - /o)~

rie G - Pacxoj NpHTOMHOTO BO3AYyXA:

6o36:Q0
IB - lﬂ
G = 2833990 _ 24630 8 kr/u.
47 —44.4

Tor:a
0 =74630,8-(43 - 38) = 373154 Jlx/u (103.6 kBT).
Pacxoz xonosa pasen no dopmyne (3.11):

Qx = G(IH - Io)’

Q, = 74630,8(52 - 38) = 104483 1,2 kx/u (290,2 kBT).



}3 [OCTpOCHHS Onpenensem Jy = 41 wbx/xr, Jo = Jx = 28 xIbw/r, d, =d, =

,4 I‘/Kl', dO = 7 F/Kr.

Bl
acx0jl TETIOT: .
P g BO3/lyXOHATpeBaTee NepBOii CTyNeHH cornacko (3.14)

Qg = 30000-(28 + 15) = 1290000 xflxc/4 (358,3 KBr);

Hpumep 3.8. Onpenenuts pacxon TENNOTH! U BOAB! 1A TETLIOBIAKHO
06paboTKH BO34yXa B XOMOMHBII nepron 8 CKB, paboratomeii no npamo
HOH cxeMe.

Hexoansie nauHble:

— TapaMeTphl KapyxHoro Bosayxa t, =-15 °C, /,, = — 14 xJx/kr;

— PACYCTHBIE NapaMETPE! BHYTpeHHero sosayxa t, =20 °C, @, = 50%;

= TCMMepaTypa yaansemoro soinyxa f, =22 °C; _ B BO3[yXOHArpeBatene BTOPoii cTyneru cornacuo (3.15)

Qgn. =30000-(34,3 — 28) = 189000 x[bx/u (52,5 KBT);
—  KonMuecTBO BoAbl, Henapsroieica B OKP cornacho (3.16)
W, = 30000-(7 - 0,4)-10° = 198 kr/u.

— TennonoCTYIIEHUsS B MOMENICHHM Z Q, =200 000 x[Ix/y;
~ BIIAronoCTYIUIEHHs B MOMELIEHHH Z W =10 kr/u;

— Pacxoi NPUTO4HOrO Bo3ayxa G = 30 (000 kr/u.
Pemenne. OnpencnseM yraopoit kosdpuunesT Nyua 1pouecca B omel
HuH 1o dopmyie (3.1)

. _ 200000

Tpumep 3.9. Hcnons3ys aanueie npuMepa 3.7, OnpenenuTs pacxoi xonoaa
1 CKB, paGoTaiowueli ¢ oHoi peunpKyIsudeid. Pacxof HapyKHOTO BO3AyXa

npuuaTh pasteiM 30000 xr/y, 5 )
Pemreune. Ha /-d-auarpaMme BiaXKHOro BO3Zyxa oflpezesiseM NO0OXKEHHe

r. C — coCTOsSHME CMELLIAHHOTOo Bo3ayXa (puc. 3.11). 5
Touka C Haxoaures Ha npamoit HB npu nepeceyernu ¢ u3odHTanenoit /q:

GH'IH+G1P.IB

= 20000 KIK/Kr.

M3oGpaxaem npouecc o6paboTkt Bo3ayxa Ha I-d-nuarpamme cornach
3.6.1 (puc. 3.12).

3’ wl Ic = G >

KDk i

K2

. XLQ =50y, j, = 30000 52 +(74630,8 ~30000)-47 _ o KITR/Kr.
22c D 74630.,8
20°C Pacxoz xonona npu peunpKynsuum Bo3ayxa
Qon' =G e - 1o)
QR = 74630,8 - (49 — 38) = 820938,8 wJIx/u (228 kBT).
~15°C Kak muaro ua npuMepos 3.7 u 3.9, npu peUHpKYIALMH BO3XYyxa MpoO-
HCXOUT 3KOHOMUS pacxoza xosno0/1a. CHHKEHUE pacxoza Xonoaa
Aonn = onn - Qf:# >

0,4 L4 d, 2~ AQuon = 290,2 - 228 = 62,2 KBT.

Puc. 3.12. K npamepy 3.8 IlIpumep 3.10. OnpesenuTs BO3MOXHOCTh MOAMCIUMBAHHA PELIMPKYIALM-
(OHHOrO Boznyxa mepen BosnyxoHarpesarenem nepsoii crynend B8 CKB B xo-

Jlnst onpeaenenns nonoxenus T. I7 BBIMHCIUM SHTATLIMIO NPHTOYH oMM
AHBIH NEPHOL NpH CITey LMY HCKOAHBIX JAHHBIX.

Bo3nyxa no opmyne (3.13):
200000 ik
n=4l-——=343 =
30000 Kr
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Pactieribie napameTpel Hapy»Horo Boytyxa f, = -27 °C, J, = 27 kibi/kr, d, =
r/kr; BHyTpenHero Bosayxa - £, = 18 °C, ¢, = 40%; TeMiiepaTypa yaanse
Bo3iyxa pasua 22 °C. Pacxon nputounoro sosayxa — 40000 kr/y. Heobxonm

PacXoll HapyxHOro Bo3ayxa 26000 Kr/u, nonHbie TENNOM3GHLITKY B nOMele
pasuul 120000 BT, Baaron3Guiriu — 25 kr/v.

Pemenste. Onpenenum uncnennoe snauenue yrnosoro kosdduumenTa
npouecca B noMcucH1H no dopmyne (3.1)

€ = 3,6 - 120000 — 17200 Kk .
25 Kr

e BNATOCOICPKAHNHE BOBAYIIHOH CMECH NOCAC NOAMCILHBAHHA
Onpt—!le'l"":mmo BO3I/LYXA K HAPYKHOMY BO3LYXY N0 dopmyne (3.22)

26000 - 0,1 + (40000 - 26000)- 5,4
c = 40000

Kak BHAHO H3 pHC. 3.13, . C, xapakrepu3yioulas COCTOAHHC BO3NYLIHOH
it nepell Bo3lyXonarpesarenem nCpBoil CTYNCHH, NEXHT HA NIHHKUH @ =
Me o
00%. Bo31yllHas CMECh COOTBETCTBYET HACBILCHHOMY BO3AYXY MpH t=-10
0.

¢ B peaibHbiX YCTOBHAX B ITOM BO3AYyXe NPOH30HAET KOHIEHCALHA BOAAHBIX
.apOB ¢ 06pa3oBaHHCM CHEXHHOK. Ha Bxozme B Bo3nyxounarpesarens Gyner 06-
a30BLIBATHCS WiCcAfSHAA wyGa», YTO MOXET NPHUBCCTH K €ro NnoaoMke (3amMopo-

Y XOF 1b).
WTh BO3/yXOHarpeBarc ) | )
JLn% AaHHBIX YCI0BHiT YKA3aHHAR CXCMA 06paboTkH BO3/yXa He MOKET ObITh

cunpKY A0
= 2 r/kr.

lMoctpoum cxemy npouecca CKB ¢ nepsoit peunpkynsumeii npy
MCIIHBAHWH PCUKPKYNAUHOHHOrO BO3AYXa NEPEl BO3/LyXOHArpesareneM m
BOH CTynenu cornacuo pasy. 3.6.2 (puc. 3.13).

KOMCHIIOBAHA. )
PaccMOTpHM APYroi BapHaHT. HapysHbiii BO3JYX NpeaABapHTENbHO Harpe-

aeTcA B BO3AYXOHArpeBarenc ﬂCpBOﬁ CTYIIEHH ¥ TOIbKO 3aTCM K HCMY NOJAMC-

HBACTCA PCUMPKYALHOHNBIR BO3AYX.
B cooTBeTCTBHM € 1. 3.6.2 ONpeIeniM COCTOSHHE HAPY)XKHOIO BO3AYyXa f0-

¢ sosnyxonarpesarens (1. K). Ha /-d-auarpamme (puc. 3.13) ormerum 7. €7,
eXaLLyI0 HA NepeceucHny NuHul, de = 2 t/kr 0 lo = 16,5 KILK/KT.

Touxa K onpeaeanTcs Ha nepeceueHin THHIK d,, C NPONOMKCHHEM OTpe3-
a YC'.

Kak Buano 13 puc. 3.13, npeasapHrenbielil Harpes Hapy)»KHOTo BO3yXa 10
8 °C u nocaeayiollee NOAMCIIMBAHNC K HEMY YACTH YAANAEMOro Bo3ayxa fno-
BOJIACT HOAYUHTL CMECh ¢ @ = 22%. DTy CXEMy MOXHO PEKOMCHI0BAThL AnA
peani3ann Ha npakTuke. 3aech TennosaaxHOCcTHas 06paboTka Bo3ayxa BKITIO-
1acT C/CAYIOINHE 3T
HK - narpes napyxHoro sosnyxa 8 BHy;
KY ~ cmewrenne napyxHOro # peunpKynaUHOHHOIO BO3AYX4;
C'0 ~ agnabaruyeckoe ysnaxuenue sosayxa 8 OK®;
Ol - narpes Bosayxa 8 BHa;
nBy - Hpouecc B noOMcCUICHMH.

ﬂplmep 3.11. Onpenenuts, A0 KAKOH MUHUMATLHOH TEMMEPATYPbl MOXHO
OXI1A0HTh  HapykHbIi BO31YX, NPUMCHAA ABYXCTYMCHYATOC OXAXACHHC H
O0bI4HOE NpaMoe W30IHTANBIMITHOE OXNAKACHHE?

Hapynuiii Bo3ayx umeer {, =30 °C, ¢, =20%.

Pewenye, Ha I-d-nuarpammy HaHocum T. H (puc. 3.14).

Puc. 3.13. K npusepy 3.10

DHTANLAKIO NPUTOYHOTO BO3/YXa BLIYHCANM 110 Gopmyne (3.13)

I =35_'20¢=25,2 KK
0,278 - 40000 Kr
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e. Ha J-d-nuarpammy HaHocHM TO4Ky B, OTBEHAIOILLYIO Ha4albHO-

P posayxa (puc. 3.7). Surtansnus napa P = | aT pasHa 2676

Myﬁf/oa?:::;o 2). Cornacto dopmysie (3.25) BeniMunHa YrioBOro ko3Quum-

JIA/KE - 2)

ZﬁTa ¢ = 2676 Kb H ceyeHun Jiyya rpouecca ¢ ¢
Yepes 7. By MpOBOAMM JlyH Mpollecca. a nepe y

- 60% oTmeuaeM T. B,, KOTOpas OTBEYAET KOHEYHOMY COCTOAHHMIO BO3AYXA.

B,B, cOOTBETCTBYET MPOLECCY yBNAKHEHNS BO3AYXA BOAAHBIM NAPOM.

ggﬂ}“ Zﬂﬂu;r;;amme orpeienseM BIaroconepxKaiue 1 SHTAILMAI0 BO3AYXa 0 H

nocne yBaaKHEHNA
dg, = 3,3 r/kr, dg, = 10 r/kr,

Ig, =30,1 kJbr/kr, I, =480 KJK/Kr.

Pacxo BOAAHOTO napa no dopmyne (3.26):
D = 10000-(10 — 3,3)-107 = 67 xkr/u.
Pacxoq BOAAHOrO napa 1o gopmyne (3.27) pase -
48 - 30,1

= 10000 ———— =~ 67 xr/u.
D 2676

5.2 3,2
Puc. 3.14. K npumepy 3.11

OnpesenseM KOHEYHYHK TEMMEPaTypy BO3yXa NpH M303HTANLNHMAHOM
naxnenun. JLtst aToro Haxogum T. O — cocTosHMe BO3AyXa Ha Beixoac u3 O
Ona nexut Ha nepeceuennn [, ¢ @ = 90%. W3 puc. 3.14 BuaHO: UCKO
Temneparypa pasHa 16,6 °C.

M306pasuM Ha [-d-quarpamMe TpoLecce ABYXCTYNEHYATOro OXJIaxAC
po3ayxa (pasnen 3.7). Jns 3TOro nocieA0BaTelbHO HANOAMM T. H', O.

ypasHeHmo 3.24 onpeaenseM Temnepatypy BO3AyXa nocne TernoooMeHHu
CTYIEHb OXJIAXKACHUSA)

3.10. KoHTpOnBHLIE 3a/1a4H

3.1. Tputounslii Boayx mpu t, = 11 °Cu I, =-9,22 gJHx/xr npu B =
760 mm pT. CT. TpebyeTcs Nnoaars B NOMEWEHUE Mpy t, =19 °C ¥ OTHOCUTEJILHOH
BAAXHOCTLIO @ = 50%. C noMOLIbI0 KaKux criocoboB ero 06paboTKH MOXKHO
NMOAYUNTH 3a1aHHbIE NAPAMETPBI, KK H300pa3aTCcs NpoUeCChl obpaborky Ha [-d-
avarpamme?

3.2. Kakumu clioco6aMi MOKHO OXJTanuTh 1 ocywnTs 10000 Kr/4 MIpUTOM-
Horo Bosayxa npu t, =22°Cu ¢ =50%, Fs = 760 MM pT. CT. 0 TEMIIEPATY Pbi
t, = 10 °C? Opuuaxosa nu GyAeT OTHOCHTENbHAS BIAKHOCTh B KOHEUHOM CO-

ty = (15,5 +2)+3=20,5°C.

Touka H' HaxoauTes Ha riepeceyenuy nuemii 1= 20,5 °C n d, =52 v/kr.
Touxa O’ HAXOAUTCA Ha NepecedeHuu Muuui [y n @ = 90%.
JIunust HH'O' oTBevaeT ABYXCTYNEHUATOMY OXJAXKACHMIO Bosayxa. To

O’ XapaKTepu3yeT KOHEYHOE COCTOAHME BO3YXa HA BLIXOAE U3 OK®. UzoTte
toukn O coorserctayer 13 °C.

Vi3 npuMepa BUIHO, YTO NPH IBYXCTYNEHYATOM OXJAKACHHN TIApaMeTpsl BO3
xa 13 OK® uusxe, ueM npu NpaMoM HCIIapUTENISHOM TIpOLIECCE.

PasuocTs no Temreparypam: At, = 16,6 — 13 = 3,6 °C; 1o sutansmnus
Al, =43,5-34=9,5 x[lx/kr.

Mpumep 3.12. Bozayx ¢ napamerpamu t) = 22 °C, @, = 20% yBnaxus
BOJAHBIM Napom Ao @, = 60%. ’

OnpeneNTL pacxoll Napa, ek ero Jarnexme coctanser 1 ar (101300 [la). Pac
Bo3ayxa paset 10 000 kr/u.

CTOSHWU IPH TOM MM MHOM Criocobe 06paboTKH BO3ayxa?

3.3. Ha yuacTtkax MCbITaHUS NIEKTPOHHBIX npubopoB B COOPOUHOM LIEXE
33BOJia annaparypsl cBsi3n B r. TlepMH IKCILAYATHPYETCS LUeHTpaIbHA npsaMo-
TOYHAA CUCTEMa KOHOMLMOHMPOBAHHS BO3AYXA. [pyHuMnManbHas CXxeMa CKB
B XOJ04HbIH nepuoa roga MpuBeAEHa HA pUC. 3.15. UcnbltaHus CUCTEMBI TpH
pacueTHLIX napamerpax Hapyskioro sosnyxa (t, =-35°C, [, = -34,9 kJlx/kr)
U NpU BeeMm B nonHylo HAarpy3ky paboTaroiem TEeXHOIOrHUeCKOM obopynona-
HUW nanu cnepyronme pesynbrarsl: daxrnyeckas NpOU3BOAMTENBHOCTh KOHIH-
lMOHepa KTI3-80 — L, = 66670 M’/4; napameTphl BO3ayXa nocae cexkuuit 1-ro
nojorpesareng — t, =32°C, ¢, = 3,5%; TO K€ MOCIE Kameph! opoleHns —
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3.6. [IpokommenTupyiite cxemy oGpaGoTku Bosayxa B CKB, npusene
Ha [-d-puarpamme (puc. 3.17). Kakasa cXxema KOMIOHOBKH [EHTPANbHOTO
InIMoHepa 3iech peanu3oBaHa? Omnpenenurte pacxop Xonoxa, tenna s C

s

Paccuuralite pacxoi XONMOROHOCHTENS, NPUHSB PacXOJl MPUTOYHOrO BO3J o ,
10000 kr/u, . a0 ‘;’
60 /o A0
y Y R*
© N\
23°c Q AN o /o Y %
21°C B R
(4 Bt S
s 2
f{ o
b &
17°C s )
18°C n SN %
6,5C o ‘
s O \()‘ (o d
')*‘ i - - .a__
s \Oifé d 704 dy=dy=7,5 d, &
\/));';‘)s Puc. 3.18. K 3anaue 3.8
%4
6 15 T P 2 Pacxoa HapyxHoro Bosjyxa coctasaser 20000 kr/u. TIpHHATO pelscHue:
4 2 Ke TIPY PEKOHCTPYKUMH YBEJHUHUTh PACXO/ HAPYIKHOTO BO3AYXA (M3-32 M3MEHEHHS

CaHMTapHbIX ycniopuii B nomeweHnn) go 30000 kr/y npu coxpaHeHHn oGuicH
cxembl CKB 1 mapku koHauupoHepa. YTo u3MEHHTCA B cxeme 00paboTku BO3-
Ryxa na [-d-nuarpamme? [TpuseanTe nocTpoenus.

Onpenenure o611t pacxof TeNOTH A0 U Tiocne pexoRcTpykin CKB.

3.9. Hapyxup1it BO3ayX B Konuuectse 10000 kr/a npu f,=-15°Cn [ =—
12,6 w/Tw/kr u P; =760 MM pr. cT. HarpeBaeTcs B KanopHpepHO# ycTaHOBKe 10
ta =20 °C u yenaxuserca napom HU3Koro pasneHus. Kakoe konuyecTso napa,
Kr/4, HeoGxomumo MOAaBaTh B BO3AYX, YTOOLI €ro OTHOCHTEIhLHAA BIaXKHOCTh
Gbita ¢ = 50%?

3.10. Jins MOA/IepKaHya B 3PUTENBHOM 3aic KuHoTearpa Ha 800 mecT onTuMab-
HbIX NapameTpop BHYTpeHHero Bosayxa ¢ = 25 °C, ¢ = 60% B Teniblii nepuoy He-
obxonnmo cupoexktuposars YKB.

Puc. 3.17. K 3anaue 3.6

3.7. HssectHo, 4t0o B CKB ¢ oamo#t penmpkynsuumeii B X0noaHsii nep
NPUMCHSAIOT 1IBa BAPHAHTA HATPeBa BO31yXa Ha N€PBOI CTYNEHU BO3AYXOHA
BaTesied: | BapHaHT — NpeNBapHTENLHO HATPEBAETCS HAPYXKHRIH BO31YX B B
RYXOHArpeBaTeie M 3aTeM CMELIMBAETCH C YacThi0 yAATACMOro BO3xyXa, 2
PUAHT — CMEIICHHE HapYXKHOIO U PENMPKY./IAUHOHHOTO BO3IyXa OCYILECTBR
Mo BO3AyXOHarpesareis -# CTyneHH ¢ nocefyoluM HarpesoM Beeil cMecH

Jlokaxute, 4To PACXOX TeNIOTHl B OGOMX BAPHAHTAX OJHHAKOBHIA.

3.8. Cxema CKB npusenena ua puc. 3.18.

Konuuectso npurounoro Bozgyxa G, = 100000 kr/4 (MpoH3BOANTENBHOC

BRITAJKHOM  CHCTeMBl  OOLICOOMEHHOM  BEHTHNSUMM  COCTAaBISET TaK
100000 kr/4).
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Puc. 3.19. K 3apaue 3.11

Ucxoguele nanusie:

~ TNapameTpel HapyxxHOro Bosayxa ams YKB [T kmacca f,= 28 9

I, = 52 kJx/xr;
~ H36bITO4HbIE Tennonoctynnenus Q = 74400 Br;
— pacyeTHas pazHOCThL TeMitepaTyp At = 4.5 °C.

Tlpeanoxkuts He Menee Tpex cxeM Bo3MOXHON 0GpabOTKH Bo3nyxa B YK
AdTh NMOCNEN0BATENLHOCTE 06paGOTKH BO3AYyXa ;A KK AOM CXEMBbl, KOMHYE
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d
ORI os5 T8 19 25 7 22

-4 i

pennyl0 OUEHKY pacxonos Temla, XONoaa U BoAsl, BHOpaTs Hanboree PAHO-
HaIBHY0 w3 HUX.

3.11. CTyneHr B npu BeINOJHEHHH y4eOHOro npoekTa Mo KOHAHIHMOHHPO-
| qrsto BO3AYXa IPSIIOXKH IS XONOHOrO NepHOLIa CIIEAYIONLYIO CXCMY obpa-
soTKM BO3LYXA — pHUC. 3.19. Yxaxure Ha owluOKy B NMPOEKTHOM PCIICHHU H
peANOKHTE Apyro# (apyrue) sapuant oﬁpaﬁngn BO3/lyXa, KOTOpbLIH anpobu-
JopaH Ha MPAKTHKE, IPH COXPAHEHUH TMAPAMETPOB IIPHTOYHOrO Bo3iyxa. ITpu-
BeuTe KOMIIOHOBOUHYIO CXEMY UEHTDATHHONO KOHJMUMOHEPA VI CBOETO Ba-
pUaHTa 1 CXEMY 06paboTky BO3ayXa Ha /-d-Auarpamme.

3.12. Jlia obecreyeHns TpeOyeMbIX TNapaMeTpOB BHYTPEHHEIO BO3AYyXa
1, = 24 °C, @, = 58% B uexe WBEHHOA (abPUKH IKCILIYATHPOBANACH MpA-
motounas CKB Il wnacca npoussoaurensHocTeio 31875 M*/4 110 TPAIMLMOHHON
cxeme. Texronorus o6paboTku Bo3ayxa npaMorouHoit CKB: '

— napameTphl HapyXHoro Bosayxa t2=30°C, / B =52 kJlw/x;

— papaMmeTtpbl npuTouHoro Bosayxa f, =19 °C, d, = 10 r/kr;

—  OTHOCMTEJIbHAS BIIKHOCTH BO3ayXa Ha Bbixoae n3 OK® ¢, = 90%.

IMpu pekoHCTPYKLMK BO3MOXKHO MPEAYCMOTPETh yeTaHoBKy B CKB:

~ KaMepbl OpOILEHHS C YNpaBAsSeMbIM NPOLIECCOM;

— [aporeHeparopa.

Jarte 5KOHOMHYECKY 0 OLEHKY MO KOKIOMY fpolieccy 00paboTku Bo3ayXa.
Tpemnoxuts HauGonee palHoOHaNEHYIO CxeMy 06paGoTkH BO3ayX4d.
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4. PACYET OCHOBHOI'O OBOPYIOBAHMA
IEHTPAJIbHBIX CKB

4.1. Pacuer kaMepsI OpOLIECHHS

Lensio pacuera OpOCHTENEHOIM KaMephl ABJSETCS:
— BHIOOp THITA KaMepHI;

— OnpefiefeHHe PEXHUMHBIX NapamMeTpos (PacXoa M JaBieHUs Bop: né

(opcyHKamu, TeMNepaTypsl BOALI Ha BXO/IE, BHIXOAE H3 KaMephl).

Hixe mpuselleH mOpAmok pacyera ABYXPSAHBIX OPOCHTEJBHbBIX KAl

OK®3 no Meronuke BHUMKonauuuosep [2, ¢. 53]. Buauane pacuer xam
NPOH3BOIAT Ha TEIUIbIH NIEPHOL, 3aTCM — HA XOJOAHBIH:
a) TerUIBli NEPUOL.

Tun opocuTenbHON KaMepel ONpPEAENsioT ¢ yqe'mM pexomeHaauuii, mp

AeHHbIX B Tabnuue (npus. 4). IIpon3BoANTENSHOCTE KAMEPHI OPOLICHHS [0 BO?

XY COOTBETCTBYET NPOU3BOAMTENLHOCTH KOHRHLIMOHEPA.
Pacuer pexuMubix napametpos OK®3 nmpoM3BOAAT ¢ yueToM xapa

CTHK Jy4a [IpOUECcca KaMepsl NpH MOJYTPOIHYecko# obpaboTke B Terubliid

puox (Hanpumep, otpesok HO, cM. puc. 3.2).
OnpenensoT koagdunucaT agnabarHol 3¢ dexTuBHOCTH Mponecca
b1
o 1 / np ’

rae I, I, — aHTanenus BO3AYXa Ha BXOAC, BHIXOAC M3 KaMephl, cooTBeH

BCHHO, KJDK/KT;

| ;p = IHTANBNHSA NPEAENLHOrO COCTOSHUSA BO3AYXA HA J-d-AHarpa

kIbi/kr. Onpenenserca rpaduyeckn Kak TOYKa mepeceuel

ny4a npouecca 06paboTku BO3RYyXa B KaMepe ¢ JIHHHEH ¢ =
% (2, c. 55} '
BriuvcasoT k03¢ GuuneHT opoluesus p no gopmyne

1
1 *
In -015
- ( 1—Ea ]

= Al ,

rae o, A - kosdduuuenTs, onpenensemsie no taba. 4.1.
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Tabauna 4.1
YycaeHHbIE 3HAYEHHS K03GduLHeHTos A, a

cth OK®3, Toic. | Hcnonnenue KoadduumeaTs
H]:‘om:sollmeﬂ*'“‘/’r_l A .
st 2 0,503 1,91
: 1
29 2 0,611 1,96
63...160; 250 K .
10; 63...160; 250 ; 0,655 2,02
- 40; 200
iii 30, 200 I 0,716 2,07

Kod(hpUUMEHT OPOUIEHHS MOXKHO ONPEACHHTL 13 rpadguyeckoil 3aBHCHMO-

et E, = (i) no npun. 4, puc. b.
Takoke TPaQHUECKAM NYTCM 10 3HAYCHUIO [ HAXOMST YUCIIEHHOE 3HAYEHHE

K03 PULMEHTA NPHBEAEHHONK IHTANBAKIKHON abdexeasHocTd “£, (npun. 4,
puc. B).

OnpeeasioT OTHOCHTEIIbLHBbLH NEpenaj TeMIeparyp Bo3ayxa
1 1
=033 -, -p-|—-—=| 4.3)
0=0% ok [En Ea) (
BpIHUCIAIOT HaUANbHYK TEMIIEPATYPY BOMLL B KaMepe
-1
wy = oy = 9—%-2) (4.4)
g

rac tsnp ~ Mpe/cnbHas TeMIlepaTypa BO3jyxa, onpenensercs rpaguuccky Ha
I-d-nnarpammMe Kak TeMmmeparypa TOYKH MepecedeHus Jiyda mpo-
Lecca kamepsl ¢ inHuei ¢ = 100 %.

Paccunthisaror KOHEYHY}O TeMIepaTypy BOZAB (Ha BBIXOJE M3 KaMmepsl) ro
YDaBHCHHIO

t,, =t, +=l) @.5)
"G
Onpenenssor pacxon pasOpbI3ruBaeMon BOASI
GW =W- G. (46)
) Brruncasior pacxop Boas uepe3 GopcyHKy (MPOM3BOAATENLHOCTD (GoOpCyH-
—— @7
Ny
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Heobxonumore [tasiachne Bobt tiepe:t popeynkoit Thna HUID 7/10 on

1bHO IPOH3BONAT pacHeT BO3/lyXOHarpesareseid nepsoro M
Aot 1o poomyne

Takke pasic!

ojorpesa. . . ~
BTO‘;L(IFO noJ:)a;?lcTa Bo,”lyxo"a[‘pcna'l'&"eu ABJIACTCA ONPEACIICHHC Tp€6yeMou H
CHbl ’

raeMoi [OBCPXHOCTEH TCIIONEPCAAYH H POKHMA HX paboru [1]. Me-
acueTa Boz,uyxonarpcnamneﬁ npuseacna s 1, c. 203-210].
Tom;zlifw?mummu AaHHBIMKH JU1R pactcTa ABNRI0TCA:
- .MaCCOBbI it pacxo:1 BO3JlyXa uepes pozayxonarpesareiib Gyo,. K174,
— pauanbHas ¥ koneuhaa Temniepatypa Bo3jyxa, °C;
_ pauanbHas B KOHEuHad TCMICPaTypa ropaucro TennowocHTena (nepe-

9o )
0Py = (2 )"

pacnona
93,4

)
Hasncune sobl nepen GopeyHKoON MOKHO ONpPEAEnnTs H IPAPHUCCKHM
TEM N0 HIBECTHOI 3aBHCHMOCTH (npun. 4, pHe. A).
Cornaco  [2. c. 54] ycroiiuusas pabota (OpPCYHOK cooTseT

20 klla < Py < 300 kIa. Ecitn ycnosie He BHINOAHACTCA, NPHHIMAIOT P . °oC
- rpetoit Bojb). “C. - i X
[pH NOBEPOUHOM PacueTe 3AAI0TCA THRIOM M uicioM 6a30BLIX BO3/JYyXO-

sarpeBaTeneii MCXO/LA 13 MapKH LICHTPATLHOTO KOHAMUHOHepa (npwi. 5), TO
ecTb BHAYAIC NPHHHMAKT CTAHJIAPTHYIO KOMIIOHOBKY. 2 pacyeToM e yTOYHS-

sapuanT scnosiehus OK®3 (npun. 4, tadn.) uan apyroi pesknsm ee paboTsd
Pacxo x05101H06 BO/Ib! OT XOIOAMABHOM CTAHUH ONPEACIAIOT N0 YP
Hitlo

10T.
an pacucTe BhIYHCIIAIOT!

-
— TennoTy, HeodXomMMylo NS Harpesa BO3AYXa, Bt, no ¢opmyne (3.14)
MY 110 YPaBHCHHIO!

Quon

G, =
Cv (th - tw, )

W, M

0) xonoauklii nepsion

B arot nepioa rona OK®3 padoraer B pexsime aanadaTHicckoro y
HeHus Bosayxa (pasgen 3.5.2). lna pacucra peXHMHLIX NAapaMcTpoB W
3VIOT Jjiyd 1ipollecca B Kamepe (nanpumep, orpezok KO, puc. 3.3).

Onpeacisior koxppuuHeHT MupeKTHBHOCTH TeruoodMena no dopayne

Qsoa =0278 - Gao: : Csoa(tu - tn )9

rae Cgo, — YACNBHAA TEMIOEMKOCTD BO3NYXA (Caos = | k/(k1K));
—  PacXoX ropAucii BOAbI, KI/4:

o 36Qm g9 Ge (4.11)
419 (twu _th) (twn _th)
E, = %’— ~  KO3(PULUHEHT Teraoncpena‘, Br/(M-K):
o K = a(pv)'w’, (4.12)
Mo dopsyae (4.2) (unu no npun. 4, puc. b) onpeaensior i, 1o Gopm
) e e ko ; tabn.
(4.6) - G,,. 1o dhopuy.ie (4.7) = gy, 10 hopmy-e (4.8) (uau no npua. 4, pue raca, g, r— KodpdULUMEHTH, HX YHCNEHHbIE 3HAYCHNA TMPHBCACHLI B

4.2,
- AP¢.
Pacxo:1 Henapnsiueiics BoAbI B Kasepe onpeieitsior no gopayae (3.16),
Ha ocnosanny pacuera pexnmos padorst OKO3 B Tenibiil i1 Xon0A11bI# |
pHoast padoTel roja npuHIMaloT TpeObyesmbie (0sbIINE) pacueTHbie napa
phi.

Tabnnua 4.2
PacuerHbie KO3HOHUHEHTDI

KOJHNCC’TBO pALoB a q , b m
TCILI00OMEHHHKA
28,0 0,448 | 0,129 | 4,16 | 1,707
25.3 0,47 | 0,087 | 3,92 1,761

255 | 0485 (0,027 | 094 | 1,716

4.2. Pacuet Bo3ayxoHarpesarteich

Pacuer Bo3ayxoHarpeBaTe:cii OCYLCCTBIAIOT HA 1Ba EPHOAA ro/la: BH
C IPOM3BOAAT PACcHET HA XOJIOAHLI MEPHOA, 3aTeM — Ha Tennblii IepHOL IO,
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B 3aBMCHMOCTH OT MapKH KOHIMUMOHEPa BLIGMPAIOT YMCIIO M THI 6a30)
TEMI00OMEHHHKOB (NIpHI. 5), AN KOTOPHIX BHIYUCISIOT MACCOBYIO CKOPY
JBUKCHUA BO3AYXA B KUBOM CEEHMM BO3JYXOHATPEBATENs, K/ (M*-C):

pv = GBOS
b
3600 - £,
rac fyo, — MIOWANB XMBOTO CEYEHHS VIS MPOXOAA BO3AYXa B BO3/yXOHa)
Barene, M%;
— CKOpOCTb ABHKEHMA ropsacii Boap! no Tpy6aM Terioo0MeHHuKa, M/c:

G K
w= v » ( i
p, - f, - 3600 ‘

rac p, — [NOTHOCTh BO/BI IPY e€ cpeHeli Temneparype, Kr/m’;
f, — TIowWans ceuenus ang npoxona Bogwl (Mpui. 5), M%;
— CPeMHIOI PA3HOCTH TEMITEPATYP MEXKAY TEIUIOHOCHTCIISMH:

twu+th _‘tu+tx.

Aty = : 4,
® 2 2 4
~ Tpebyemylo miowmans TennoobMeHa, M:
Q
Frp=——t2 “
TOK-At, !

Ilpu sTOM HEOGXOAMMO BHINONHATH CllEAYyIOUIEe YCIOBHE: MeXAY pacnd

raeMoii TOBEPXHOCTbI0 £, (MpenBapuUTEbHO BLIGPAHHBIM BO3LYXOHArpess
nem) n tpeGyemoli moBepxHocThio F,
AODkeH npesbiwats 15%:

Fo

TIpy Gonpiuem, weM Ha 15%, pacxoxacHuu semauun (F, > Fip ) pexons

AYIOT YMCHbBIUHThL CKOPOCTh IBHXEHHS BOALI 10 MHHUMYyMa, pasHoro 0,15

OTKOPPEKTHPOBATbL PACXOA BO/Ibl H €€ KOHEUHYIO TeMMEpaTypy, a Takxe |

BTOPHO NPOH3BECTH pacueT TpebyeMoil HOBEPXHOCTH TemI006MEna. _

[Npu Hanmuuuu 1BYX 1 Gonee 6a30BbIX TENAOOOMEHHUKOB Ha KAXIOH CTY
HH KOH/IMLHOHEPA BBLITOIHATS yCNosHe 4.17 BO3MOXHO TAKXKe NYTEM n3Me
HHA CXeMbl 06BA3KHM BO3NyxoHarpesatenedl. CHusuth F, MOXHO myTem ymél

LIEeHHUS PAIHOCTH TEMNO0OMEHHHKA,

60

p 3aMac MOBEPXHOCTH TeruiooOmeHal

F,-F f
2P 100 <15 %. (4.

arpesareicii BTOPOro [oj0TpeBa OCYUIECTBIAIT M0 TOH
pacdeT BO3MyXOHarpeeareneii mepeoro mogorpesa (npu
pacueTa BO3YXOHAarpeBateis i TEMIOro nephosa :ona Ha-
wriepatypy ropaueil BO/IbI CleRYET MPUHKMATD He BEILIE 70°C).

a’pOJIMHAMMUECKOTO COTPOTUBICHUS BO3yXOHArpeBa-

Pacuer BO3AYXOH

yalbHYyOo T€
Jinst onpeAcncHuA

rens, I1a, nppuMERAIOT ypaBHEHHE

AP,, = b(vp)" - Ny,

rae b, m— K03 PULMCHTEI, ONpPEAENSIEMBIE 10 Tabn. 4.2;
N, — uucno Termo0OMEHHHKOB, YCTAHOBIEHHBIX MMOCIEAOBATENBHO 110
XONy BO3AYX4. .
OTMeTHM elle OfMH MEeTOAMYEeCKuH MOAXOA, NMPUMCHSEMbIA MpH pacyere
BO3lyXoHarpesaTenei [1, 9]. [Ipu BEIGOpPE PEXHMOB Harpesa BO3/yxa OlECHH-
BAIOT YHEPreTHUECKYIO LenecoobpasHOCTh MPHHUMAEMbIX pellieHui. Pekomen-

(4.18)

AyeTCs HCIIONB30BATE METOAL TepMOAMHAMUYECKOMN 3P PeKTHBHOCTH NPOLIECCOB.

TMoxazaresb 3pdeKTUBHOCTH TernoobMeHa 6, onpenengior no ypaBHEHHIO

t —t
9, =« “Tu 4.19
‘Tt -t (3-19)

w,

[IpK MPOTHBOTOYHON CXeMe ABMKEHHS 4epe3 TennooGMeHHHK ropayei Bo-
J\bl M BO31YXa NMPHMEHSIOT Clie/lylollee ypaBHEHHE:

1-exp[- N,(1-W)]

9, = ) (4.20)
"TH-W -expl- N,(1-W)]
31!er UCHONL3YIOT ABA KpUTEpHAJIbHBIX noxasatrens:
— MoKazareijb yycna COHHHUL ITICPEHOCA TeI1a
N, = 3.6kF . 4.21)
Ge
— Hnokazarenn OTHOIIIEHHS TEIUIOEMKOCTEH TTOTOKOB
w =8¢ (4.22)
GWCW

Ipadiueckas sapucumocts JUIsL TOKA3aTesls TeNNOoTeXHUIECKOH 3¢ peKTHBHO-
CTH, ﬂOCT;pOQHHaH No ypasxenuro (4.20), npusenena B npwi. 6. Kak suano u3 rpa-
Pdeckoii 3aBHCHMOCTH, CYLIECTBEHHOE yBelHUeHUe oKasatens 6, uMeeT MecTo
TIPH Bo3pacTanpm N, no 1,6...1,8. D1imn BepXuuMu 3Hauenusivd N, pekoMeH-

AYEICH orpanuumty, BRIGOp BeTMMH 8, [91.

TpeGyemay nose

rnac PXHOCTb TemmooGMeHHUKa (BO3LyXOHAarpesareis) co-

HO ypasuenuio (4.21) paBHa:

61



N,Gc
Fp = .
36K
Koadpduunent Tennonepesaun K, Br/(M>K), OfIpeAeasoOT 110 IMNUP
cxuM (hOpMYAaM B 3aBUCHMOCTH OT KOHCTPYKTHBHOIO BbITONHCHHA Tenn

4.

MenHuka. Jlng Bosnyxonarpesareneii tuna BH-3 npumensior dopmyny (4.1

ang sosayxouarpesateneii Tuna BHB 243.1, npousBoanmuix mpmoit «B
HcnoAbL3yloT ypasHenue [9]:

K = A(vp)¥ - 0%, (4.
3uavenne kodpuuncira A npuseacio s Tabn. 4.3. Ypasuenue (4.24) ¢
BeuTMBO npu Vp = 1,5...10,0 kr/(m>c), © = 0,12...1,0 m/c.

Ta6anua 4
3uauenna koahuunentos 4, B, n s hopmyn (4.24) u (4.25)

Konunuecrpo psagos tpybok, wiT.
1 2 3
Kospuunen LUar[nnacmH MM I |
1,8 2,5 4 1.8 2.5 1.8
A4 2094 | 21,68 | 23,11 [ 20,94 | 21,68 | 20,94 | 20,
B 2,104 | 1,574 | 1,034 | 4,093 | 3,035 | 6,044 | 7,961
n 1,64 1,74 1,81 1,65 1,72 1,66 1,5

Hns tennoobmennukos THna BHB 243.1 sennunny aspoauHamuueckoro
NpoTHBAEHNS Bo3ayilHoMY notoky AP, [a, onpeaensior no dopmyne

AP, =B(vp)'. (4.

I'mapasnnueckoe CONPOTHBIEHHE NPH NPOXOXKAEHHH BOABI 10 TpyOam
noobmennnka AP, , k1a, BLIMHCAIOT HO YPaBHEHHIO

AP, =1968L,, ., - 0"

’ (4.

xopa
rae Ly,p, — NPUBEACHHAA JUTHHA XO/1a BOABI B TpYGKax, M.
B tennoobmennukax Tuna BHB 243.1 nosepxHocTs Tenfonepeaasu n

cTapfieHa MeaHbIMK TpyGkamu (12x0,5) MM ¢ HapyxHbIM opebpetinem u3
mMuuueBoit honsru 8 = 0,2 MM.

KoHCTPYKTHBHAA CX€Ma M OCHOBHBIE pa3Mephl Bo3ayXoHarpesarencii BE

243.1 ans ueHTpaNbLHBIX KOHAMUHOHEPOB KapkacHo-naHensHoro Tuna (KL
tmpmsel «Besa» npusenens! B npun. 7.
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4.3. Pacuer Bo3zayxooxJjaaureei

B xauccrse Bozayxooxnaauteneit B CKB MoryT npumenaTscs nosepxHoct-
ybic TEMNOOOMCHHHKH C HADYXKHEIM OpeGpEHHEM C UMPKYsuHel XoNoaHO# Bo-
bt B Tpy6HOM NpPOCTPAHCTBE.

OxNDKAEHHE BO3/YXa MOXET OCYUIECTBNATLCA MPH MOCTOAHHOM BJIAro-
CONCPRAHIA (CYXOE OXIIDKIECHHC), & TAKKE NPH YMEHBIIEHHH BIArOCOAEPIKAHNA,
1.¢. ONXJIVKIEHHE CONPOBOKIAETCH €ro ocyweHuem (pasa. 1.3).

KoHCTPYKTHBHAs CXEMa M OCHOBHbIC pa3Mmepsl Of0ka Bo3gyXooxnanxTeneii
s LEHTpanbHBIX KoHantonepos Tina KLIKTT (Gupmbl «Besa») npusenennt B
npui. 8. )

PaccMOTPHM METOAHKH pacyeTa BO3AYXOOXNAmHTeNedl B 3aBHCHMOCTH OT
PEKHMA paloTsl.

4.3.1. Pacuer Bo3ayxoox:iaagHTenei npH CyXoM oXNaxaCHHH
Pacuct 1 Bbibop pexumoB paboTsl Bo3ayxooxjiaaureneii npHBOAMTCS € no-
somwio nokasareneii 0,, W, N, (paza. 4.2).
[Tokasatens TennoTeXHHUECKON IPeKTUBHOCTH JUIA CYXOTo OXJIAKACHHS

B0%1yXa 110 aHANOTHH € ypaBreHHeM (4.19) umeert Bua
o = ——l'n "(‘* . (427)
H w,
Tlps oM AO/DIHBT BRINOITHATECS (3A/1aBATLCN) YCIOBHA: ty, =to, te >t
Hucncuuble 3Hauenns 8, Takke MOTYT BBIMHCISTLCS MO YpasHenuto (4.20), wro
fI03BOMIACT NPOBOAHTD OLIEHKY PEXHMOB OXJIAKACHHSA BOZIYXA NPH HOCTORHHOM BrIa-
rocoaepxaniy no rpadmky 6, = f(W, N, ) (npua. 6).
Takum o6pasoM, npeanaraeTcs Takas NOCNEAOBATENLHOCTL PACHETA BO3AY-
Xonarpesarens [1, 9]:
I. 3anator napamerpsi Bo3ayxa G, t,,, d,, I, t,.
2. TpiHHMAIOT HAuANBHYIO TEMNEPATYpPy BO/bI b, =t
3. 3anai0t nokasaTens OTHOWEHHA TENAOEMKOCTEH NOTOKOB (BOAAHBIX IK-
Bitkancnros) W = 0,1...0,6.
4. Onpenensior pacxoa xonoanoit soas! (u3 dopmyns (4.22))
_ Ge
" We,’
3. Onpenensior u yTouHsioT KOHEYHYI0 TemnepaTtypy Bojsl (Ha BhIXoae M3
8031y x0oxnaguTens) tw, :

(4.28)

t, =tw, +WI(t, -t,). (4.29)
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ITpn stom orpanuumsaior At, =t, —t, =2-6°C nyrem usmenenus | pexomenoBano [9]:

p— 0,
H, cooTBeTcTBeHHO, G,, Mo dopmyne (4.28). npu @, < 45% , Pc _ 88 OA”
6. B coorseTcTBUM ¢ pacxofoM oxnaxaaeMoro so3ayxa G BeiGupaloT # npH 45% < ¢, < 70% 2 P = 92?”
BO3AYX0OXNanuTens (Mpui. 5, 7). B 3aBHCMMOCTH OT KOHCTPYKTHBHBIX pa3) npu ¢, > 70% P =98%;

poB 6/10Ka BO3/lyXOOXIATUTENH, CXeM 00BA3KH OMpPEAENAIOT CKOPOCTH ABHY
2

HHs BO3ayXa Vp, Kr/(M*-c), BoAsl @, M/c, o popMynam (4.13), (4.14). ,

Cornacto pexomeHauuam [1, 9] ontumansbHas ckopocTs BoAbI o Tpy6R

. CTPOAT PEaTbHBLH MPOLUECC OXNAWIECHHS M OCYLIEHHA BO3AYXa Ha I-d-
quarpamme (puc. 4.1).

»
ternoobmennuka o = 0,6...1,0 M/c. 3Toil NpeaensHOl BEIHUMHON OrpaHHE %
BAOT JaHHBIA napaMeTp.
7. OnpeaendioT nokasarens TemnoTexHuueckodl addexrusHoctn 6, ’
dopmyne (4.27)). t, H e
8. TTo rpaduxy (mpuin. 6) npu n3sectusix 6, u W naxonst suauenwue no H \H
satens N,. PexoMeHayeMbie paunoHanbHbie npeaensubie 3Hadenns N, cod ty
BercTBYIOT 1,6...1,8 [9].
9. Onpenensior TpeGyemyio niowans MOBEPXHOCTH BO3AYXOOXJIAAHTE ‘Z' - ’
(no dopmyne (4.23)): ‘ N " =100
_ N,Gc Tyt | K= /K
™~ 36K’ b«
: te Z 7
rae K — koadypuimenT Temwlonepeaayy B Bo3gyxooxnagurene, Br/(M™K). ‘74_
OnpenensioT o ypaBHEHUAM, aHATOTHYHBIM hopMmyiam (4.12), (4.24).
10. OnpefensioT 3amac MOBEPXHOCTH BO3LYX00XNaautens mo ¢Gopmy]
(4.17). Ou He gomxen npessiuats 10%, B IPOTUBHOM ClyYae Heo6XoauMo # i
MEHHTb PEXUM paboTH TerUI0OOMEHHUKA, IPUHAB HOBOE 3HaueHue W , u dﬁd“ d “ d,

BTOPUTH pacuer [1].

4.3.2. Pacuer B0o3ayXoOXaquTeNneH PU OXNAKICHUH

Puc. 4.1. ue LHOTO MPOLECCa OXNAKIEHUS U OCYIIEHHMA BO3YyXa U "yc-
M OCYILEHHH BO3AyXa Toctpoenue pear pou Y

JIOBHO CYXOr0 pesxiMa OXJIaKIeHUs":
HK — ny4 peansHOro oXnaxienus;
H'K' - nyy "ycnoBHO cyXOro OXJIaKaeH s

PacyeT MoXer NpoBOAHTLCA 10 METOAMKE, KOTOpas MpeXyCMATpPHBaAcT 3amel
PeTLHOTO MpoLecca OXNAKAEHHUS K OCYILEHH BO3IyXa Ha "YCIIOBHO CyXOii pex
OXJIOKAEHNA", IKBUBAJICHTHBIH 110 3aTparaM Xonoza [1,9]. ‘

Hopsaok pacyeTra BO3ayxooxnaaurens:

- 3a[a10T HaYIbHbIE NapameTphl Bosayxa /,,, d,(t,, 0,), G;

— 33/1310T KOHeuHble apameTpsi Bosayxa I, d, (¢, 0, )-

VkasviBaercs [9], uTo BHBOp KOHEYHBIX NApPaMETPOB OXJAKIEHHOrO |
ocyleHsoro sosayxa /., @, ¥ Ip. He MOXeT GbITh IPOU3BENEH TIPOU3BONE
B wactHocTH, @, 33BHCHT OT @, .

Onpenenstor Touky H (HayansHoe cocTosHHe BO3/1yXa), Touky K (koneunoe
COCTORHMe Bo3ayxa), mpoBoAAT oTpesok HK — nyu peansHoro mpotecca oxmnak-
AeHna u ocymenns sosnyxa. Ha npopomkennu otpeska HK no ¢ = 100% ua-
X0onaT Touky f, nya koTopoil t; COOTBETCTBYET CpeIHEH TeMnepaType Hapyx-
HOH nosepxuocty Bo3ayxooxnaautens. W3 touku f nposoasr usonunuio d, no

Uepeceyeyus ¢ / «» |,. Honyuator oTpesox H'K' — nyu "ycnosHo cyxoro oxna-
Xnenng BO3TYXA";
~ Bbimonustor nn. 3-10 pasn. 4.3.1.
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HauaneHyio TeMnepatypy xonoamMoii Boant Ha BXOA€ B BO3yx00Xnal
onpenenator w3 ycnosus b, <t, -2 [1]. C ymeHsienuem t,, Tpebyemas
BCPXHOCTb BO3AYXOOXNAMHTENS CHHKACTCH.

INokasarens Tensorexuuueckoii abdexTuBHOCTH B "yCnosHo cyxom ]
ME OXJIRKACHUA BO3AYXA" BBIYHCAAIOT B COOTBETCTBHH dopmyno# (4.27)
puc. 4.1:

ty — by
6 =4 K
tH' - t

4.4. Pacuer o6opynoBanms xo1010cHa6xeHus

4.4.1. TTosepouHwIii pacuer ncnapurens

Pacuer nposoautcs ¢ uensio onpenencuus TpeGyemoii nosepxHocTH
lonepeaati W BBINONHEHHA TPEOOBAHHA COOTBETCTBUS ee AeHCTBHTENbH
(pacnonaraemoii) nosepXxHocTH TennooBmena, Ipu 37omM 3anac nosepxu
TENAOOOMEHa B COOTBETCTBUH ¢ BulpaxenueMm (4.17) ue momxen npeswiw
15%.

Mg ucnapurens pacuernoe ypasHeHue (4.16) umeer Bug

Quon

Fp=——20 (4.3(
° Ku 'Atcp.u

rae Q,
rae Q,,, — pacxon xosnona, Br, OfpeaensIoT o ypasHeHuio (3.11);
Ky~ xoddduument Tenonepeaaiu, BT/(MI'K). B nosepouHbIx pacy

npunumator K, =300...400 Br/(M*K) [1, c. 257); Q
At.,, — cpeanss pasHocTs TEMAEpaTyp MeXAY TenNOHOCHTENIMH Nxon
Henapurene, °C, onpeaensior us pHc. 4.2 no YPaBHEHHIO xou

At,, = MLZ‘\:“. 4.1
231g =% Ky
]
twp_
z ‘Mcp.u
twa a4 ts
Jats,
—t
t, u

Pisc. 4.2, TemneparypHbiii rpaduK Henaputena:
tw, tw, - TeMnepatypa Bogst Ha BXOge, BRIXOZE H3 OKD
COoOTBETCTBEHHO, °C (pa3a. 4.1);

t. — Temneparypa ucnapenns xnagarexra, °C
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»

TeMNEpaTypy HCMApEHHs XnanareHTa {, oNpeaensioT U3 BLIPaKeHHA

et 4

t (4.32)
" 2

Hasmenas Beanuuny Al ,, HEo6X0AHMO N0OHTLCS BLIONHEHHS YCNOBHS

00TBCTCTBHA TPeGyemMoii NOBEPXHOCTH TeIIONEpesayu ¢ pacrnonaraeMoii no-
¢
pCpXHOCTHIO HCNIAPUTENS.

PacnojaraeMas noBepxHOCTb HenapuTens (koHAeHcaropa) Gepercs u3 Tex-
HHUCCKOH XaPaKTEPHCTHKH XONOAHIILHOH MaliHb! (npua. 9).

Taxinm o6pasoM, nosepouHblii pacueT UCHApPHTENS HO3BONSET 0BO03HAUHUTD
ero TEMIICPATYPHbI PeXKHM.

4.4.2. TloepoyHBbIii pacyeT KoHAeHcaTopa

Jauusiii pacyeT npoBoJAT 110 METOAMKE, NpUBeAeHHOIl B pasa. 4.4.1.
Jlna kousiencaropa Tpefyeman NoBEpXHOCTb ONMPEASIAETCS O YPABHERHIO

Fo=— S (4.33)
K, ‘At
TEN/0Bas Harpy3Ka Ha KoHaeHcaTop, BT:
Q = Quon + Ngus (4.34)

TO )¢, uto B (3.11);

HHIMKATOPHAt MOUWHOCTL KoMnipeccopa, BT, ¢ HEKOTOpPLIM 3anacom
€C MOXKHO MPHHATH PABHOH MOTPeONAEMOil MOUIHOCTH KOMIpecco-
pa (npun. 9); ,

ko3 uuMeHT Tennonepeaaun KoHaeHcaropa, Br/(m*K). [na KO)Ke-
xotpybHoro konmencatopa K, = 480...600 Bt/(mK)
[1,c.257];

CpecAHAs pa3HOCTh TEMNEpaTyp B KoHaeHcatope, °C, onpenensior
H3 pHC. 4.3 no ypaBHeHuIo

2,31g Aty
At,,

At (4.35)

cp.K
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F =

[Tnowanb 6pbisransroro 6acceiiHa ONPEALIRIOT 10 YPaBHEHHIO

G,

1

(4.40)

rae Gw ~

Puc. 4.3. TemneparypHuiii rpauk KOHIeHcaTopa: Pw ™

t — Temneparypa KoHpeHcauuu xnanareuta, °C; q-
tw,, , tWK ~ TEMMepaTypa oxnaxnaiouiei Boas! Ha BXOJ€, BhIXOzE, °C;
Temneparypy kouaencaunu XJ1alaTeHTa ONPEAENAIOT 10 YPABHEHHIO

te=t, +(4..5), 4.3

31ech g, —

tw, =t, +5. (4.37 n, -

ITpu npumenennu oGoporoii sogs! a-

ty, =t +(3...4), (4.3 b-

rae {,,, — Temneparypa HApy?KHOrO BO3/lyXa 110 MOKPOMY TepMoMeTpY,

ITpu 310M TEMIIEpaTypa KOHACHCAIMU He H0/MKHA npeBsimate 36°C.
Pacxon Bogp! Ha oxnaxaenue KOHACHCATOPA OMPERENAIOT 10 ypaBHEHUIO

—pw'q

pacxoa sozel B 6pei3ransHom Gacceiine, Kr/u;

MIOTHOCTb BOZbL, KI/M’;

[UIOTHOCTb OpPOLLEHMH, M3/(M2-q). B 3aBucuMocTH OT KnuMaTHYe-
CKHX YCOBUH BETHYMHY TUIOTHOCTH OPOLUIEHHS PEKOMEHAyeTcs
npuxumars g = 1,0...1,3 M3/(M2-q). Ee Takxe MoxHO onpenenuts
no ¢opmysne

qc - N,

. 4.41)
a-b

q =
3rae
MNPOH3BOAUTEIIBHOCTL COMNa MMPpH IIPHHATOM Harope, M /l{,
HYUC/10 conlen B nyyKe; ] i
pacCTOAHUE MEXAY NYYKAMH COIE] HIHW OAHWHOYHBLIMH COll1aMH,
M;
paccToaHue MexXay prﬁonpOBo,uaMH, M.

Ha npakTHke IMPOKO NPUMEHSIOTCA IBONBBEHTHBIE cona. MX ycTpoiicTBo
uzo0paxeHo Ha puc. 4.4, cxema pasMelieHus conen B Gacceiine — Ha puc. 4.5.

7,
G, =— S 43 .
C, th - tw,, _ //] / . [
.///_ L
YTOuHeHHBI# pacueT t,, TpuBexew B paspn, 4.4.3 (ypaBrenne (4.44)). 7 f
!

\ g

4.4.3. Pacuer Opbi3raiLHOro 6acceiina \u 2 9‘;‘,\ 777
187

Hna oxnaxnexus KOHJICHCATOPOB XONOANTLHBIX MALLHH, obcyxuBaromum
CKB, kax npasuno, PHMEHSAIOTCA CHCTEMBI 06OPOTHOrO BOAOCHAOXeHus.
HHX N1 OXJIaXIEHNA BOABI IPUMEHSIOT OpeiarasibHeie Gacceiits 1 rpagupHu. |
Huxe npusenena metomuka pacuera Opel3raiibHoro Gacceiina.
Lenbto pacuera 6psisranshoro Gacceiina ABIICTCA ONPENE/IEHHE ero pasm
(anuue), WHPHHBI) M TEMIIEPATYPBI OXNNKACHHO BOJIbI B pe3epByape.
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Puc. 4.4, Cxema 3ponbBentHoi

Puc. 4.5. Cxema

(bopcyHKu 6pb13ranbHoro Gacceiina

XapakTepucTuky 3B0bBERTHBIX conien npuseaexs! B npui. 10.
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Konunuecrso conen - n. onpeaensior no topmyre
G,
»
Pw " G
rae g. - npoussoaurentHocTs conna (pacxon o uyepes conno), m*/y:

9 =K. JH,,

3nech K. — kosdduument npoussoanTensHoCcTH conna, m/y;
H, - Hanop nepea connom, u.

Hansnte o npousBoAnTeNbHOCTH IBOMBBEHTHLIX Come) npuBeneHs: s
npun. 10.

Hcexona u3 konuuecrsa COTEN U HOPMATHBHLIX PaccToaHui Mexay snemen-
TaMH B OpblsransLHom bacceiine (puc. 4.5, npun. 10) onpeaensior JUIMHY H wu-
PHHY Gpbisranbhoro Gacceiing,

Cny6uny soaw 8 Bacceiine 06biuno NpHHuMaloT 0,8...1 m [6, ¢. 2 10].

Temneparypy OXNDKACHHOI Bonb! B BpbisramsHom Gacceiine onpenenssor
10 YpaBHEeHHI0

n =

toxn = Loy ~ 0,5AL,,, (4.44)

roe At,, - TeMNepaTypHbiii nepenan soas: g baccedine, °C, NpYHHMAOT B
npenenax 3...5 °C 8 3aBucumocty OT KAHMATHYECKHX ycnoswii ,
(6];

tep - Cpentiss Temneparypa oxnaxaenoi BOAbI B Bacceiiue, °C. Ee ya-
XOAAT 1o HoMorpamme H.H. Tepentoesa (mpun. 11) 8 3aBHCHMO-
CTH OT Hanopa H y conen, nnotHocTy OpolleHns ¢, nepenaaa
TeMInepatyp soan Af,,, TEMIIEPaTYpEl HapyKHoro Bo3ayxa t,, or-
HOCHTENbHOH BRaXHOCTH BO37yxXa @, U pacyerHoii CKOpOCTY BeT-

pa v. Beanunuu: ¢, ¢, ¥ vonpenensior no CHull 2.04.05-91*,
ITo Homorpamme npun. 11, rpaduxy 1 naxogsr 3HAYCHHE BCrOMorarenso-
ro ko3¢pdpuunenrta Kq: no rpaduky 2 - 3uayenye ko3 duumeHTa K, B 3asu-

CHMOCTH OT ckopocTH BETpa. 3atem onpeaensior suavenue BCIIOMOraTensHoro
K03 duunenTa K:

K=K, K,-at,. (4.45)

ITo nomorpamme npHAa. 11, rpaduk 3 maxogst Cpeanolo Temneparypy ox-
JIRXKACHHOIT Bogp) tq,.

Mo ypasuenuso (4.44) onpenensior Temnepatypy Boabt Ha Bbixoge 13 Bac-

~

CeHHA (Mnn 1o xe - TEMINEPaTypy Boasl Ha Bxose B KOHACHCATOD XonoausnbHoli
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BpbisraneHbie Gacceitinl omkHsI pasMeulatses 8 15 M ot Gankaiiwnx 3aa-
niii [6, ¢. 211].

4.4.4. Pacyer rpaauphu

Cxema o6opoTHoro BogocHabxkenus ¢ NpPHUMEHEHHEM TPaIHPHH npHBeaena
ia puc. 4.6.

' L,,;;’ .’i“ [ 0 "

1 b Ka
1 3 U3 bodo-

Y "8 ATHONU3000

Puc. 4.6. Cxema 060poTHOrO BoRoCHAGKEHHS C NpHMEHEHHEM rpanuplf'u:
I~ rpaaupns; II - KOHAEHCATOP X0NOAHABLHON MawHHbL; [1] — ueHTpobexkHbIi Hacoc;
1-8 — 3anopwuie BeutHAM; 9 - MaHometp; 10 - pacxogomep

I'panupuu suibupator no Tpefyemoii nnowanun nonepeytoro CEYEHHUA, M",
kOTopyto onpeaensior no popMyne
F. = O (4.46)

r ’
F

rae Q,, — Tennosas Harpyska Ha rpanMpHio, KBTZ;
G, — ynenbHas TennoBas Harpyska Ha | M nonepeyHoro ceyeHus Ha-
i caakd, KB1/M2 Mpn  BoiGope  rpanupun APHHUMAIOT
q, =35 kBT/M* [7, c. 148).
Mapku THROBLIX BCHTHIIATOPHBIX PAMPEH M UX TEXHUYECKHE XapaKTepu-

CThkH npuseaeHsl B npun. 12. )
Zns onpenenenus TeMnepatyph! BOALI, BbIXOAALILH H3 rPaaHpHH (TO ke TeM
N€patypa Boae! Ha BXOAE B KOHAEHCATOP), NIPHMEHSIOT ypaBHEHHE
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by, = by + Atw(nL - 1}, (4.47)]
p f

At, - 10 xe, uto B dopmyne (4.44). B pacuerax TIPHHUMAIOT |
At, =3...5°C; \

Np — koaddunment sbdekrnsroctd rpanupnu. ing TPajUpeH THNa ITIB|
(npan. 12) 0, =0,15...0,45. N

Jlnst pacyera 1, NPUMEHSAIOT ypaBHeHNe

~

by —twy _ At,,
th - tHM Atw + tw, = tum '

rae {,, — Temneparypa HapyXHOIO BO3/tyXa 1o MOKpeMy TepMomerpy, °C;

Nep =

rae tw2 — TeMneparypa BOABI, MOCTYNAOWER B rpagupHro (BeIXOAAIICH M3 |
KOHAeHcaTopa, °C, !

;

4.5. ITpumepri g

Ipumep 4.1. Branonuuts pacuer OK®3 ans Tennoro u XOJNOZIHOTO NEpHO- |
Ja  roja, ecnu PacXoX  MPUTOYHOro BO3IyXa COCTaBIAET |
40825 xr/u (cxema obpabotin Bozayxa 8 CKB TIpMBEAEHA Ha puc. 4.7). |

Pewenne, Pacyer OK®3 npoussoum no mertoamxe BHUHKounanuronep |
(paszn. 4.1):

a) TerILIi nepuog )

Onpenensem ob6vemuyio npoussoaureasHocth CKB

40825 3
—— =34021 m’/u.
12 ]
B coorsercteuu ¢ npun. 4 TPMHHMAEM OPOCHTENBHYIO Kamepy TuMa |
OK®3-31,5, uupexc 03.01304, ucnonnenue 1, obwee wuucio ¢opeynox }§
Ng =63 wr. (LD 7/9). ‘

Onpenensiem koaduument agmaGatHoii sddexTnBHOCTH npoilecca 1o }

dopmyne (4.1) ¢ yuerom xapakrepucTHK Tyya npollecca kKamepsl (cM. puc. 4.7,
orpesok CO):

_48-31
2 48-29

=0,895.
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K%?h 55°/°
Ke Yo
7
2126 ,
. $=907/
P=100%
jog¢
78C
70t
4,% 5,8 d, ‘%‘é—

Puc. 4.7. CxeMbl NPOLECCOB KOHAMLIMOHUPOBAHUA BO3/yXa
(x npuMepy 4.1, 4.2) :

Boturcnsem ko3hOHUKEHT opollieHH o dopmyne (4.2):

1
1 207
1 ——-015
_ 1-0895

=168.
0,716

3necs A =0,716; o, = 2,07 — koddpduumerts ans OKD3-31,5 ncnonxenus

1 (rabn. 4.1). ]

Hcnons3ys rpaduyeckyro 3asucuMocts £, = f (1), no npwun. 4, puc. b impe
penuM kodddbuLuent opomeHns W = 1,69, xod3pPHUHEHT NPHBEACHHOH SH-
Tansnuitnoil 3gpdextustocta E, = 0,37.

OnpepenseM OTHOCHTEIbHbIIH nepenaj, TeMreparyp 1o dopmyne (4.3):
1 1
= . . ————|=148.
6=033-419 1,68(0’57 089 5)
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Bbluncium TeMnepatypy Bodpl Ha BXOAC B Kamepy no gopmyre (4.4):
_ 148(48 - 31)

t, =117 =81°
LR TTRT Rl
Onpenennum Temneparypy Boas! Ha BLIXOJE W3 KaMepsi no opmyie (4.5):
_ 48 - 31 o
=5 " g1 168 100°C

Pacxoa pasbpuisrnsaemoii Boanl B COOTBETCTBUH ¢ (bopmynoit (4.6):
G, =40825:1,68 = 68586 Kr/u (~ 68,6 M*/4).

Buiuncnsem pacxon Boawt uepes ¢opcyHky (npousBoanTensHoCTs dop.
CYHKH) fio opmyne (4.7): '

68586
= = 1089 .
[« 63 Kr/y
Onpeaensem nasnenue Boasl nepea ¢opeynkoii no npun. 4, puc. A:
Fy =130 xla.

Onipenensem pacxoa x00AHO# BOAbI OT XONOAMALHON CTAHLMH 10 dopmy

nie (4.9): q
_4082548-31) - "
s 419(105-81) 69016 A (69 /H )

6) xonoaHwlii nepron

@ 5))npe;1ensem ko3dpdpuunent spdextusHocTH Temnoobmena no tdopmye)

_109-78

*7109-7

OnpenenseM Ko3PUUHEHT opowweHHs u3 rpaduyeckoil  3aBUCHMOCTH

E, = f(n) (npun. 4.1, puc. B) p = 1,39.

Buiuucnsaem pacxoa pasbpsizrusaemoii Bogs!
G,, = 1,39-40825 = 56747 kr/u.
Onpenensem npoussoauTensHocTs GopcyHky no dopmyne (4.7);
_ 56747
®" 63

A Onpeaensem TpeSyemoe JaBneHHe BOAb! nepea dopcyHkamu (npun. 4, puc.,

=0,794.

= 9007 xr/u.

P, = 88 kTla.
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BeuiuncnseM pacxod Henapamouleiics soas! B kaMepe 1o dopmyne (4.16):
G = 40825- (5,8 - 46)- 107 = 49 kr/u.

Kak BuaHo M3 pacucta, Haubonswnii pacxod Boast (68,6 M*/4) u HanGons-
jee AasrneHune Boasl nepen ¢opeynkamu (130 xI[la) coorsercTByer TEnnoMy
nepHody roaa. ITH NapameTpsl MPHHMMALIOTCA 33 pacyeTHble npu noabope Ha-
coca.

[pumep 4.2. BoinonuuTh NOBEPOUHbLIA PacueT BO3RyXOHAarpesarens BTO-
pofi CTYMEHU JUIS XOJIOHOrO NEPHOAA NPUMEHUTENLHO K YCIOBHAM npUMepa
4. (cM. puc. 4.7), ecin B KayecTBe TEM/IOHOCHTENN NPHMEHSETCS rieperperas
sona ¢ napamerpamu t,, = 150°C, t, =70°C.

Pewenne. CornacHo npun. 5 npuHnMaem 6a3oBhiil TernoobMeHHHUK ABYX-

METPOBBIH, ABYXPARHbI#A, c pacrnionaraemoit NOBEPXHOCTBIO
3

F, =120,8 M, olttah POHTANLHOIO CeueHNA IR Boagyxa f, = 3,315 »’, nnowans

cevcHua 1 poxona Boast f,, = 0,00296 M’
Pacxon ropaueii soant G, onpeaenum no gopmyne (4.11):

36Q,

rae Q, — pacxoa TennoTH AN Harpesa Bo3ayxa, BT, no ¢opmyne (3.10):
Q, = Glux - &),
Q, =0,278-40825 (36,15 — 22,4) = 156053 Br;
__36-156053
Y 4,19(150-70)

MaccoBas ckopoCTb ABHKCHHS BO3AYyXa B )KHBOM CEYCHHM BO3QyXOHarpe-
Barena cornacHo Gopmyne (4.13) pasHa

_ 40825 _ 20
VP = 3600. 3375 342 xri(m*-°C).

CKopocTs  ABUMKEHWS BOAhl N0 TPYyOKaM BO3QYXOHArpeBaTeNls COMAcHO
(opmyne (4.14) cocraBuT

= 1675 xr/u.

1675

_ — 016 wic.
W = 1000.0,00296. 3600 10 M°
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KoadpuuueHT TenaoNEpeaayH onpeacaum no gopmyne (4.12);
K = 255(3'42)0.485 N (0'16)0.‘27 - 36,7 BT/(Mz'K).
Cpeanss pasHoCT® TEMNEPATYp MEXAy TemnoHocutensmu Af., cornach

dopmyne (4.15) cocTasHT
_150+70 78+212

At = 2 2 =955 °C.
TpeByemas nowak TerwioobMena F, cornacHo ypasHenwio (4.16) pasHa
_ 156053 _ 2
o 36'7-955—44,5M )

CornacHo sbipaxeHiio (4.17) nposepsem ycnosue

F,-F
~E—".100 %< 15%,

b )
120,8 - 44,5

445 100 % =171,5% > 15%.

Ycnosue He Bbitonugercs.

Tpunumaem k ycraHoske ogHopsaHbil Tenfoo6MeHnuk, C
I ; . Cornacuo npun. 5:
Fo = 604w, f, =3315 M, f, = 0,00148 v?. P

(4.14).

- 1675
1000- 0,00148- 3600

Onpenennm koadpduument Tennonepenauu no dhopmyae (4.12):
K =28(342)>“%.(031)' = 4176 Br/(m2K).
Tpebyemas nosepxuocTs pasHa no dopmyne (4.16):

=031 mlc.

_ 156053 2
™" 4176.955 oo M-
3anac nosepxHocTH Tennoobmena paseH
604 - 391
204 - 3913 100% = 544 %.

3913

. chnosne (4.17) He suinonusercs, Toraa YMCHBUIAEM CKOPOCTb ABHXEHHS
noﬂ 1 10 0,2 m/c, KoppekTHpyem PACXOR BOALI M ee KOHEUHYIO TeMmneparypy,
BTOpHO npoBoaum pacuer TpeGyemoii noBepXHOCTH Tennoobmena

76

Onpenenaum ckopocts Boasl no Tpybkam Tennoobmennnka no topmyne |

G,, =0,2-1000-0,00148-:3600 = 799,2 Kr/u.
Koueunyio Temnepatypy Boap! ofipeaennM u3 gopmynst (4.11):

0,86 - 156053
10656

YTouHSEM CpefHiON Pa3HOCTb TeMiepatyp 1o ¢opmyne (4.15):
- 150+241 78+212
i 2 2
YTounumM ko3putHenT Tennonepeaayu no popmyne (4.12):
K =28(342)"*%.(02)*'® = 38 Br/(M*K).
TpebGyemas NOBEPXHOCTb TEMIONEPEAAUH

_ 156053
™ 38-726
3anac nosepxHocTH Gopmyna (4.17):

60,4 - 56,56
56,56

YcnosHe BoinonneHo. Pacyer Bo3ayxoHarpesarens 3aKOHYEH.

Mpumep 4.3. Pacuer Bo3ayxoHarpesartens Tuna BH-3 na [19BM [5].

a) uncmpykyus no pabome ¢ npozpammoii

BHauane HyXHO 3arpy3HThb [IpOrpamMMmy M O3HAKOMHTBLCH C 3aCTaBKO, 3aTem
BBECTH CBOWO amMHMIO W rpynny, 3TH AaHHbIe OYAYT B pacnevarke.

PaGoTa ¢ nporpaMMoil 3aKII04AETCS B ClEAYIOWEM:

— BBOAATCS HAuaNbHble JAHHLIE B MOJA BBOAA, NEPEMEIUEHHA OT Mong K
noA10 ocyutecTanserca Kiasuwei Tab;

— 401 BeI6Opa THNA KOHAHUHOHEPA NEPEMECTHTECE B 3TO NOJIE H HAXMHTE
knasuwy &, BuiGepuTe HYXHbIH THR Konauumonepa H Haxmute ENTER. [Mpu
ITOM B HiKHEM none (nofe coobuleHnii) 6y1yT COOTBETCTBYIOWMHE COOOLUIEHHS;

— moc/ie TOro Kak OuIIM BBElEHbI BCE JaHHbIe, HXXMHUTE Knasnwy F3 ans
pacuera;

— fanee noab3yiTech NOACKA3KaMH NpOrpamMmbt H CBOMMH 3HAHMAMM, H3-
MCHHTE THIT BO3AYXOHArpesaTens,;

— Juis NpoCMOTpa coolUICHHH NepeMecTHTe yKas3aTeib B HIDKHEE nofne,
DK 3TOM CMpaBa NOABMTCA [10/10CA NPOKPYTKH, MOAL3YACH KNABHLIAMY nepe-
MElleHHA Kypcopa, MPOCMOTPHTE CIHCOK CoobLIeHHi;

— JUIA BLIBOAA HA feyaTh OTYETA O npoaenaHHol pabore noarorosnTe
puntep W HaxMuTe F7.

6) npumep pacuema 8o30yxonazpesamens

WUeanos U.M. rp. 341

t,, =150- =241 °C.

At =726 °C.

= 5656 Mm%

-100%=6,8%<15%.
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JoGpriii fens!

Bai nprcrynuan K pacdeTy Bo3nyXoHArpeBaTeiA.

BBenuTe ucxoaHbie qaHHbIE.

Brl soibpanu Bozayxonarpesarens KT1[3-20 02.10214.

Maccosstii pacxoa Bo3ayxa: 18072.80

Havansnas temneparypa ropsyero Tennaosocurens, rpax: 140.00

Koneunas Temneparypa ropsuero renjioHocurens, rpaz; 70.00

HauansHad Temnepatypa Bo3ayxa, rpan: —26.00

Koneunas temneparypa Bo3ayxa, rpaa: 7.80

Tennora Ha HarpeB Bo3ayxa, Bt: 168311.90

TennoobMennnxu 1.25 m: 1

[Tosepxnocrei: 1.

XoJoaunlii nepuos

4|KTL3-20 02.10214] 2.0 0] 1]0]0]74.60|2.070

G,:2065.43 w:0.20 K:19.48 A\ t114.10 F,:74.60/74.60

Fp75.72% : 1.5

Error: Tpebyemas nnowans noBepXxHOCTH BO3AYXOHArpeBaTeNns G0JbIIE €rd
pacrnonaraeMo# MOBEpXHOCTH! !

B 310l cHTyalHH MOXHO YBENMUUTE CKOPOCTb W ABHKEHHS ropsueit BoIH
no Tpy6am TengoobmeHHUKa a0 0,20 M/c, pU FTOM KOHEUHas TEMMNEPATypa rof
pauero rerutoHocuTens 6yaer pasHa 72,479 rpan. ‘

BHecuTe n3mMeHeHus!

Koneunas Temneparypa ropsuero tennonocurens, rpax: 73.00

Xonoauslii nepuos

G,:2157.91 w:0.20 K:19.59 At115.60 F,:74.60/74.60 j

F:74.32% : 0.4. TpeGyemas nnowans NOBEPXHOCTH BO3AyXOHarpepaTes
COOTBETCTBYET €ro pacnonaraeMoi mioimany. ]

4|KTL3-20 02.10214]2.0 0] 10] 0] 74.60]2.070

Hsmenenus oltfolo

WUroro: KTI[3-20 02.10214. Panos: 2

Pacnonaraemas niowaas nosepxHocTH TennoobMena 0 KB.M: 74.6

Inowans GpoHTanBEHOrO CEUEHHA [0y, KB.M: 2.07

Tpebyemas nnowans nosepxuoctu F,, kB.M: 74.32

3anac nosepxHocTH TennoobMena, %: 0.4

HauansHas ty, > rpan.: 140.0 u xoHeuHas tw, : 73.0 (Temneparypa ropsuerc

TEMIOHOCHTENA ),
Havanbhas t,, rpan.: —26.0 u KoneuHast f,: 7.8 (temneparypa Bo3ayxa);
Maccosslit pacxon Bo3myxa, kr/u: 18072.80
Tennora, Heobxoaumas s Harpesa BO3Ayxa, Br: 168311.90
Yucno nosepxHocreit; 1
locnenoBatensHoe coenuHeHME,
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Ipumep 4.4. Mdano: Hamop y conn H = 6 M, INIOTHOCTb OpOIICHHA
g =1 M/(M*-4), TIepeniaz TemniepaTyp Boanl Af,, =4 °C, pacyeTHas TeMmIniepary-
pa HapYXKHOTO BO3AyXa t, = 30 °C, oTHocHTenbHas BnaxHocTb 40%, CKOpOCTb
getpa v = 1,5 M/c. ) )

OnpenenuTs TEMNEpaTypy BOIBI, OXNakAeHHOH B GphisrannHom Gacceiine

foxn -
° Pemenne. Ilo HoMorpamme npun. 11, rpapux 1 mma H = 6 M ¢

g=1 m>/(M2-4) HaxouM 3Hayenne K q = 8,56.
3neck xe no rpapuky 2 npu v = 1,5 m/c Haxomqum K, = 0,36. Ilo ypasHe-
nuo (4.45):
K=8,56-0,36-4 =12,3.
Mo npun. 11, rpadux 3 ms ¢, = 30°C, ¢, =40% u K = 12,3 Haxomum {, =
30,5°C (xo/1 pacyeTa [10Ka3aH CTpe/KaMu Ha Homorpamme npui. 11).
o ypasuenuio (4.44)
ton =30,5-0,54=28,5°C.

Hpumep 4.5. [Topo6pats BEHTHAATOPHYIO FPAAKMPHIO IS XONOAMIBHOMH yC-
TaHoBKH, ecnu Q, = 30 kB1, Af, = 4°C, pacueTHile napaMeTphl HapYKHOro
Bosxyxa f, =28°C, ¢, = 40%.

Peutenne. OnpeaenseM TEMIOBYHO HArpy3Kky Ha rpagupHio

Q,, =103-Q, = 309 xBr.

B cootsercTBuM ¢ ypaBueHHeM (4.46) ompeneiauM Maouaas NonepetHoro
cevueHus rpajpHy

=309 o804

© 35
To npun. 12 noabupaem BeHTUNATOPHYIO rpanupio ITIB-40M.
Mo I-d-nuarpamme BnaxHoro Bozayxa ¢ yderom f,, @, onpeaenseM
twe = 19,5°C. Tlpunumas xoddduuneHt 3GGEKTHBHOCTH TPajMpHH

Nep = 0,4, onpeaenuM TeMreparypy BoAbl Ha BBIXOAE U3 TPAAKPHH 1O hopmyne
(4.47

N
b, =19‘5+4[6§‘1]“255 C.
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4.6. KontponsHbie 3agaun

4.1. Onpenenuts MakcUMaibHbIii pacxon soast B OK®3 uentpanuHoro.
KOHAHUHOHEDA, €CIH €ro NPOH3BOANTENLHOCTS paBHa 110000 kr/y BO3AYyXa.

IMapametpsl HapyxHOoro Bosayxa B Terummii neproa f, 24 °C,
1, = 52 kJlx/xr. Bnarocoaepxanne BO34yxa Ha Buixode u3 OK®3 paswo 8§ r/kr.

Temneparypa so3ayxa B xonoasiii nepuoa Ha sxoae 8 OK®3 pasna 18 °C,
Ha BbIXoge pasHa 6 °C.

Cxema CKB - npsamoToynas.

Mo pesynwratam pacuera nomo6parh Takke Hacoc A9 NOAAYM BOABI B
OK®3.

4.2. Onpegenuts oxnaxaaoiyo mouiHocts OK®3-63, ecnu sutansnug
BO34yxa Ha BXoae B GOPCYHOUHYHO KaMepy pasHa 50 kIlx/xr, TEMIEPaTypa BO~-
Abl Ha BXoJe B (JOPCYHOUHYIO Kamepy cocTasaser 5 °C, KoapuumeHT opowe-
Hug pased 0,5,

4.3. Mposectn pacuer OK®3 ans pexnma annabarnueckoro YBADKHECHHSR
BO3Ryxa, ecnu KonHuecTBO 0bpabatuiBacMoro Boayxa pasHo 42000 kr/4, na-
PaMETpLl BO3yXa Ha Bxoae B (hOPCYHOUHYIO Kamepy COOTBETCTBYIOT: £; = 20
°C, 1) = 24 x[Ix /kr.

4.4. PaccunTars opocuTeNbHYIO kamepy OK®3 ans uenrpanshoii CKB, 06-
ChyxuBatoweii kuHoreatp Ha 900 mect. Cxema CKB — npamotoynas. [Mapa-
METphI HapyXHOTO BO3AyXa B TenAbii nepuoa paBHbI:
t, = 28 °C, I, = 60 klw/kr, B XonoaHslii nepwoa — {, = ~15 °C,
1, ==14 xx/xr,

Mapametpsl BHyTpeHnero sosayxa mns Tenmoro nepuoaa t, = 20 °C,
P, = 55%, ans xonoaHoro nepuosa — ty =16 °C, @,= 50%. 3Hauenne Kod¢-
buuventa nysa npouecca s MOMEINEHHH ANd  TEMAOro  nepuoja:
" = 12000 kIx/kr, ans Xon0aHOro nepnoaa — € = 10000 x/kr. Ma6aputst
Nomewenna coorsercrayioT 50x40x6 M. [NpuTouHbiii BO3AYX NogaeTcs uyepes
noToNouHble nnadoHsl.

4.5. Botnonuuts pacier OK®3 no ucxoausiM AaHHBIM 3amauu 4.4, ecnn

NPHTONHBIN Bo3AyX MopaeTcs B paBouyto 30my, a cxema CKB npunsTa ¢ nepBoif
PELUMPKYguueis.
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4.6. BuimonuuTs pacuer Bo3ayxoHarpesarteneii mis nepBoi U BTOpO# CTy-
newn CKB ana ycnosuii, npuseaernsix 8 npumepe 3.8. Mpuusts TeMneparypy
TeIIOHOCHTE] {neperpeToil BoAb!) pasHoii (150-70) °C.

4.7. TNposectu cpasxuTensHbIl aHanM3 paboTsl Bo3ayxoHarpesatenedi 1-ro
nogorpesa KTL[3-63 ang xonoaHoro nepHoaa, MMEOWKX NOCHCAOBATENBHOE H
napajuiensHoe noawmoueHue no soge. Konnuecrso obpaGatbisaemoro Bosmyxa
pasto 60000 xr/y, HauanbHad sHTaNbOMS Bosayxa — /; = —10 kIIK/KT, HayanbHaR
TeMAepaTypa f = -12 °C, KoHedHas IHTALNHA BO3XYXa — /» = 14 k]likr. [Tapa-
MCTPbI NEPETPETOi BOALL: HauanLHad TeMneparypa pasHa 130 °C, koHeuHas Temne-
parypa pasHa 70 °C.

4.8. Onpenenvts TpeGyemyio MOBEpXHOCTL BO3AyXoHarpesatens Tuna BHB
243.1, npou3soanmsix (upmoii “Besa”(npun. 7), anr ycnosuit 3anaun 4.7. Peko-
MEHAYETCH HCMONBL30BATh METOA TEPMOAHHAMHYECKOH 3BPEKTHBHOCTH NPOLIECCOB.

4.9. PaccunTath MOBEPXHOCTHBIR BO3NYXOOXJIAQUTENb ANS TEMIONO nepyoaa
roA1a, KOTOphIii paboTaeT B pexuMe OXJTKAEHHS 1 OCY WweHus Bo3ayxa. [Tapametphl
NPOUECCa NPHHATL NO YCNAOBHIO 3aaauy 4.1,

4.10. [Ins ycnosuit 3anauu 4.1. nogo6pars xonoaunshyto MalI¥HY OTCYecT-
BCHHOI'O NMpOW3BOACTBA, MPUBECTH MOBEPOHHLIC PACUETHI WUCIAPUTENR M KOH-
AcHCaTOpa MApOKOMIIPECCHOHHONW YCTaHOBKH (npusi. 6). Takke BLINOMHUTDL
110460p HMMNOPTHO#H XOIOAMNBHON YCTAHOBKM — YMANEPA HCXOAA 3 pacueTHoii
xonogonpou3ssoguTensHoCTH [8).

4.11. BuinonsuTs pacuer 6puisrantHoro GacceiiHa Ans XONOmMABLHOM YCTaHOBKH
MKT 80-2-1 (npun. 9), ecnu napamerph! HAapYXHOIO BO3QyXa COOTBETCTBYIOT I, =
32°C, 1,= 58 kJbx/kr. CkopocTb Betpa paBHa 2 M/c.

4.12. Topo6pats BeHTHAATOPHYIO rpaaupHio ana CKB, paGoraiouteii B pe-
AMME ABYXCTYNEHYATOro OXNaXAeHUs Bo3nyxa. [apamMerpul mpouecca npuHAThL
110 ycnoBuio 3anaun 3.4 u 3.5.
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CIIMCOK YCJIOBHBIX COKPAILIEHUH

{ —TeMmeparypa BO3lyXa O CYXOMy TepMOMeETpy, °C
L — TeMneparypa BO3Jyxa IO MOKpOMY TepMomMeTpy, °C
fp —TeMnepaTypa TOYKH pOChI BO3AYXa, °C
% —rTemmeparypa Bo3ayXa B i-ii Touke, °C
t, ~TemMneparypa Bojsl, °C
e — abcomoTHas BIAKHOCTE BO3LYXa, KM’
(p — OTHOCHTENbHAA BIAXKHOCTH BO3AYXa, Yo
d — BnarocojepxaHue BO3yXa, I/Kr
d. ~ BHarocoepKaHHe CMecH (CMEWIaHHOTo Bo3AyXa), I/Kr
d; — BIarocoiepxaHue B B i- TOYKe, I/Kr
I — 3HTanBENUs BRAXHOrO BO3AYXa, KJDK/KT
lcs —3HTANBIHA CYXOro BO3ayxa, KIHK/KT
lgn — IHTANBNHSA BOASHEIX NApOB, KIK/Kr
I, —3uranbnus cMecH (CMeEIIaHHOIO BO3Ayxa), KIK/Kr
I; —3Hranenus B i-i Touke, kJDK/KT
C - yzenbHas TennoeMKocTs Bo3gyxa, K/ (xr-K)
P« — TIapuuansHOe JaBeHHE HachleHHOTo napa, klla
Pn — NapuxanbHOe JaBnenne BOOAHEIX Mapos, klla
Ps — b6apoMerpudeckoe JaBiienne, MM pT. CT.
Pca — NI@PUHANBHOE NABIEHHE CYXOTO BO3RyXa, klla
V' — 00beM BIaXHOrO BO3AYXa, M
T —TeMnepaTypa BIaXHOTO Bo3ayxa, K
Rcs —ynembHas rasoBast IOCTOSHHAA /U1 CyXOro Boszyxa, KIiv/(krkK)
Ren — ynenkHad rasoBasi NOCTOSHHAs 15 BOASHORO ftapa, KIbx/(krK)
Gca —Macca cyxoro BO3jyxa, K&
Gy —Macca BOASHBIX NAPOB, Kr
G, — pacxon BORbI, KI/4
G\°"®  — KOIMYECTBO CKOHNEHCHPOBAHHBIX NIAPOB BOABL, KI/Y

G - pacxoy Bo3nyxa, Kr/q
Gn - pacxoj NIpMTOMHOTrO BO3AyXa, Kr/4
Gs - pacxox GalinacHpoOBaHHOIO BO3AYXa, KI/4
Gip — pacxoll BO3xyxa NepBOi PENHUPKYIALMH, KI/Y
G, - pacxox Hapy>XHOro BO3ZyXa, KIr/q
Pea — TIOTHOCTH CYXOTO BO3AYXE, KT/M’
Pea — MUIOTHOCTD BADKHOTO BO3AYXA, KI/M
O —pacxon TemoThl, BT (KBT)
Q,,, -~ PacXoj TEIIOTH B i-M BO3yXOHarpesatesne, Bt

Qwon — pacxon xonoza, Br (xkBr)
Ox ~ TennoNoCTyI/IeHHs B IOMEIEH}H B XONOAHbIH nepHol, Bt
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W - pacxopn BOABI, KT/
Wiyen — KONHYECTBO HCTIApUBILEHCS BOMABL, KI/4
W, — KOJIMYECTBO KOHAEHCATa, KI/4
W, - pacxon BOIAAHEIX ApOB, KI/d
g — yrnoBoi koa(dHunenT nyya npouecca, KIK/kr
At on — ZOTYCTMMBI Ilepenaa Temneparyp, °C

grad f — rpaguent remnepatypsi, °C
V, — o06bem noMeleHns, M
H - BpicOTa NOMEWEHMS, M
h — BeicoTa paboueit 30HLI, M
@s — yNenbHBIE BhIIETEHHA SBHOM TennoTh, Br/M®
n — ko3 bHUMeHT
M; — YHCIO JIOAEH, T,
Z - KonMyecTBo rasa (mapa), m'/m’
g, — YAenbHEIE TenosLfenenus, Br
W, — ynenbHbie BAArOBLIJEICHUS, I/
D - pacxon napa Ha yBlaXHEHHE, KI/4
i — SHTaIBNHA OCTPOro napa, kK LK/Kr
Ny — YMCIO POPCYHOK
Py — AaBieHue nepex popcyHkami, klla
g¢ — NMPOM3BOIMTEABHOCTH (POPCYHKH, Kr/4
B — KO3 duimenT opomeHus
© — oTHOCHTE/NBHBIH Nepenaj TEMIEPATYp
0, — nokasarens 3¢g(hekTHBHOCTH TennoobmeHa
Cv — ylenbHas TenioeMrocTsb 8oasl, Kx/(kr-K)
E, — ko3dduuneHt anuabatoit s3pdexTuBHOCTH
E, - xo3bduLiHeHT NpUBENEHHOH 3HTANLMTHITHOM 3tbf12)e1<'manocm
Jv — IIIOWAnk )XHUBOTO CEYEHHS /1S IPOXOKA BOAEL, M
foos — TIIOMIAML XHBOTO CEYEHUA 1A 1IPOXOAA BO3LYXa, M
® — CKOPOCTh BOABL, M/C
Pw — NIOTHOCTH BOABL, KI/M
AP, — ruapaBanveckoe COMPOTHEBIEHHE NPH MPOXOie BOJb
— a3pOANHaMHYECKOE COMPOTUBIIEHHE BO3RYXoHarpeparend, [1a
, — TpeGyemast MIOmAab TernoobMeta, M’
— pacronaraemas NOBEPXHOCTh TennooGMena, M
— NIOmAAk NOTIEPEHOr0 CEeYeH s rPafHpHH, M
- mowians 6accetina, Ve
Ky — ko3dduumeHT Tennonepeaayn ucnapurens, Bt/(M*K)
Ky — xoadduumeHT tenonepenayn KOHAEHCAToOPa, Br/(M*K)
K - koapouument rennonepenayu, Br/(M*K)

Af., - cpeauss pasHocTs Temmeparyp, °C

1
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At w - cpenmss pasHocts TeMNepatyp ucnapurens, °C
Atepx - cpeanss pasHocTb TeMneparyp KonaeHcaropa, °C
Alg - Gonbumii TeMNEpaTypHLIi nepenaa, °C
Al,, - MeHbWKE TEMNepaTypHelfi nepenan, °C
At, - temneparypubiii nepenag soasl, °C
O« - Tennosas Harpyska Ha KOHZeHcaTop, Bt
Neow — MHAMKATOPHAA MOLLHOCTH KoMnpeccopa, Bt
N, - nokasarens uncna eanumy nepexoca
hw  —TeMnepatypa HapyXHOro Bo3ayxa no MOKpOMY TepMoMeTpy, °C
tw, - Temneparypa oast HauyansHas, °C
w, — TEMNEpaTypa BOAb! KOHeuHas, °C
g - NIOTHOCTb OpPOLLEHHUS, M’/(Mz-q
9. — NPOH3BOAKTENLHOCTS COMUa, M /y
gr — YACnbHAA TEN;I0AAA HArpy3Ka B rpaaupue, KBT/M?
R, — 4YHCAO conen
K. - xoathbuumnent npoussoautensuocTy conna, M/
H. - nanop nepen connom, M
loxs — TEMNEpPATYpA OXNAKACHHOIT Boast, °C
lep — cpeanss Temneparypa, °C
V - CKOpPOCTb BO3AaYyXa, M/C
ay, Ay,
aq,r,
b, n,
K, K. - kosdbduunenrts
Nep  — KO3hPHuMenT sdpdexrsHoCTH rpaaupHH
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lMpunoxenune 2
CBoJCTBA HACHILEHHOTO BOJSHOrO N1apa B 3aBUCHMOCTH OT TEMNEPATYpb!
Mepecuer B CH: | kre/em?=9,81-10°Ma

MNpunoxenne 3
Tenno- u snarosbiaeneHus B 3aBUCHMOCTH
OT TeMNepaTyphl BO3AYXA B NOMELEHUH

o E : . = g = é ” : Tenngs:mle;leuue,
° =g [ =z 5 R g & I ; §U T \i Ry
< | 83 & g 53 | §% 8 £ g : . | =
S €% Sy | EX |Eg EFL 8| o] 2|8 |E | &
o © = 3 5 o2 5o Eo® Ousnueckas s = 5 E el 3 O
g | Ig I |2 g & 8 *~ 387 Harpyska niogieii c3| 2| 5|5 2l 8 |¢
: |28 1B B 2: |2F | :Z% HEIRAEIERE
= | & > = & s & ° g8 2| z| & § 21E |8
<
0 0,0062 | 206,5 | 0,00484 0 2493, >2 93,1 = ClE & |a
4 4 =
. ? 0 2 > B cnokoitHoM coctosHuu (Tear-| 10 110} 30 140 |30
5 0,0089 | 147,1 | 0,00680 | 20,95 25027 2481,7 1, 3ambl cobpamiii u
10 | 00125 | 1064 | 0,00940 | 41,90 2512,3 24704 ‘T’_'}lf) KyOu, samt coGpatin ;3 38 32 {§§ 32 3
15 | 00174 | 779 | 001283 | 62,85 25224 2459,5 25 |50 35 | 85 |50
20 | 0,0238 | 57.8 | 001729 | 83,80 2532,0 2448,2 30 [ 30| 50 | 80 |75
25 | 00323 [ 43,40 | 0,02304 | 104,75 | 25417 2436,9 S 35 | 10| 70 | 80 1120
30 | 0,0433 | 32,93 | 003036 | 125,70 | 2551.3 2425,6 Mpu ~  cnokofirofi  pabore| 10 1201 30 | 150 42
35 | 00573 | 2525 | 0,03960 | 146,65 | 2561.0 | 24143 (yuperxaenis, By3si u 1.n.) o [ B91 33| 115
40 | 00752 | 19,55 [ 0,05114 | 167,60 | 25706 2403,0 25 |ss | 70 | 125 (110 |33
45 | 00977 | 1528 | 0,06543 | 188,55 | 25798 23913 30 |35] 90 | 125 |140
50 0,1258 | 12,054 | 0,0830 | 209,50 2589,5 2380,0 35 10 [ 45 | 125 | 180
55 0,1605 9,589 0,1043 230,45 2598,7 23682 IMpu nerxol usnueckoit pabore 10 130 30 160 |45
60 | 02031 | 7.687 | 0,1301 | 251,40 | 26083 | 2356.9 RS - R e
65 | 02550 | 6,209 | 0,1611 | 27235 | 26175 2345,2 25 | so| 80 | 130 [150 [4©
70 | 03177 | 5052 | 0,1979 | 293,30 | 26263 2333,0 30 | 30| 100 | 130 |180
75 | 03930 | 4139 | 02416 | 3143 2636 2321 35 | 10 | 120 | 130 [ 200
80 0,483 3,414 0,2929 335,2 2644 2310 [1pu pabore cpenmeii TAXKecTH 10 140 | 45 185 {70
85 | 0,590 | 23832 | 03531 | 3562 2653 2297 IS | 115 65 | 180 }}18
90 | 0715 | 2365 | 04229 | 377.1 2662 2285 gg 28 18150 };(5) g5 |5
95 0,862 1,985 [ 05039 | 3981 2671 2273 30 |35l i3s | 170 | 230
100 | 1,033 1,675 | 0,5970 | 419,0 2679 2260 35 1 10| 160 | 170 | 280
105 1,232 1,421 0,7036 4404 2687 2248 Ipu Taxenoii (usnueckoit pabo-| 10 170 | 80 | 250 | 135
110 | 1,461 1,212 | 08254 | 4613 2696 2234 Te 1s | 140 110 | 250 185
115 ] 1,724 | 1,038 | 09635 | 4827 2704 . 2221 20 1110 140 | 250 (240 .,
120 | 2,025 | 0893 | 1,1199 | 504,1 2711 2207 25 | 80 ‘72 %gg 323
125 | 2,367 | 07715 | 1296 | 5254 2718 2194 e Il v vl b
Jletu B Bo3pacte 1o 12 ner — 1351 15 50 |23 18
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NMpunoxkxenune 4 lTpoaonxkenne npua. 4

Cnpasoutslie aaHHbie k pacuery OKD3
Tabnuua
Konnuectso GopcyHok B opocHTenbHbIX Kamepax

Mnpekc | Kowauunonep | HMcnonnenne | Konmuectso opcyHok B pnnqi L PYLUL
CTOAKOB Mo X0AYy BO3AyXa f 4500
nepBom | BTOpoM | Bcero 000

01.01304 KTL3-10 1 12 6 18

2 12 12 24 2500
02.01304 KTLI3-20 1 24 18 42

2 24 24 48 3600
03.01304 KTLI3-31,5 ] 36 27 63 2500 1

2 36 36 72 -
04.01304 KTL3-40 1 48 36 84 ya g ’0/”-

2 48 48 96 2000
06.01304 KTL[3-63 | 81 63 144

2 81 81 162 /
08.01304 | KTL3-80 I 108 84 192 1500 /

2 108 108 216 Ly /
12.01304 KTL3-125 1 162 126 288

3 2 162 162 324 1 e 111

16.01304 KTL3-160 | 216 168 384

2 216 216 432 i‘ 1000 / @
20.01305 KTL3-200 1 234 180 414

2 234 234 468 00
25.01304 KTLI3-250 | 312 240 552 ]

2 312 312 624 /

600 7

o 10 0 30 50 75 100 150 260 300
' 8Py, Klla

Puc. A. 3aBHCHMOCTb NIPOH3BOAUTENLHOCTH
MEXAHHUECKHX GOPCYHOK — g4 OT NABAEHHA
BozIe! Nepen Popcynkamu — AP,
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Npunoxenne 13
Kontponupyiouas u o6yyarowan nporpamma
no kypey «KoHANUHOHHPOBaHHE BO3/lyXa H XONOAOCHABKEHHEN

Homep u conepxanne

Pbl-10BOAHUKU?

2. B
KOMHaTax

MBIX NOMeEUuleH

CNEUHALHBIX

2
BOnpoca = E
Orsetnl § 3
8 £
L g
1 2 3
1. Yemy moxer 6uith | 1. He nike 0 °C [2,c. 53]
paBHa HavanbHan Temne- | 2. He nuxe 6 °C
patypa BOALI HA BXOAE B | 3, He nuxe 20 °C
OpOCHUTENIbHYIO KaMepy?
2. Boamoxna nu ocywka | 1. [Jla, ¢ npuMenennem ¢opcynou- | [1, ¢.65-68)
BO3/lyxa 0e3 H3MEHeHMst | HOli Kameph!
€ro TeMnepatypn? 2. [la, ¢ npuMenennem ancopGe-
TOB
3. Mpouecc BooGwe He ocyuect-
BUM
3. Uem onpegensercs | 1. TemnepaTypoii Bo3gyxa Ha Bxo- [1,c. 250]
PacueTHBIH  TeMmnepatyp- | A€, BBIXOJE H3 OPOCHTENLHON Ka-
HbIfi  PEXHM HCRapHTENs | Mepbl
xonoauneHoi MawuHe? | 2. TemnepaTypoii Boabl Ha BXoje,
BBIXO/IE H3 OPOCHTENBHOM KaMeph!
3. Onpenensercs ceoiicTBaMu Xna-
J10areHTa
4. Onpegenserca xonoAoRpoOH3BO-
JAUTENHOCTBIO MaLHHBL
4. Kaxoit  xonoaunsHbiii [ 1. XnanoH 12 (1,
areHT B nonHoit Mepe | 2. XnagoH 22 c. 247-249,
ynosnersopser BceM Tpe- | 3. Xnaaou 142 c. 316]
GosanusM, npeawsiBase- | 4. Her Takoro xnanarenTa
MbIM K HUM?
5. 'ne obbyno ycranae- [ 1. B nogsane 3I1aHHA, KOTOpOE (1,
JHMBAIOTCA  KOHAMLHOHE- | OHH OBCNYXHBAIOT c. 232-233]

OTACJBbHBIX

3. Mon oxHaMu KOHAWUMOHMDYe-

Hil

4. PacnonoxeHue KOHAMUHOHEpa-
JIOBOJIHHKA HE PErNaMEHTHPYETCH
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1 2 3
(6. Yro xapaktepu3yer | 1. Temnepatypa, 10 xotopoit Hyx- | [I,¢.37]
TouKa pochl (TeMnepaTypa | HO OXNaAHTbL BO3AYX, YToOb! OH CTa
TOYKH pocht)? HACBILIEHHBIM NPH NOCTOAHHOM BNa-
rocojiepaHnH
2. TemnepaTypa, NpH KOTOpPOH BO3-
ZlyX ocCylaeTcs )
3. Temnepatypa, HHXe KOTOpO#H
BO3/IyX He MOXeT OuiTh oxnaxaeH B
OpOCHTEJIBHOH Kamepe
7. Yemy o6wiuno pasHa|l. go3 m/c (1,
npenenbHas ckopocTs Bo3- | 2. no 8 m/c c. 193-
Ayxa B opocHTenbHoii | 3. no I35 m/ic 196]
Kamepe?
8. B Kakoii cxeme xono- | 1. 70 Heobxoanmo B mobo# cxeme (1,
aocHabwenus Hacth o6o- | 2. Dto sABaseTcs HeobA3aTenbHbLIM | c. 269-
pyaoOBaHHs  HeoOXOAMMO | yCNoBHEM 271]
pacnonarath Himke nojd- | 3. B oTkpuITo# cxeme
JIoHa opocuTenbHOH Ka- | 4. B 3aKpsIToH cxeme
Mepbi?
9. Kakywo  pasmeptocTs | 1. xIa/(kr-K) [1,c.42]
nmeer kodpduunent nyya | 2. kw/kr
npouecca? 3. r/kr cyxoro Bo3nyxa
4. 310 OeapamMepHas BeJiHYHHA
10. Kak ocywectsutb Ha- | 1. [lpouecc npakTuuyeckH He ocCy- {1,
rpesanne Bo3ayxa Ge3 u3- | WeCTBHUTD . c.43-46)
meHeHus ero Bnarocoaep- | 2. INpu npuMeHeHnn GOpCyYHOUHOH
KaHud? Kamephbl
3. Mpn noMoutH NOBEPXHOCTHBIX
BO3/lyXOHarpesareneii
4. [lpn npUMeHeHHH annapaTtoB ¢
opouIaeMoii HacaaKoi :
11. Yto  xapaxtepusyer | 1. Conepxanne Bnard 8 | M° Bo3ay4 [I,c.32)

BJIarocoAepXaHue BAaX-
AOro Bo3ayxa?

xa
2. CopgepxaHue BAarH B BO3yXe 8
COCTOSHHH HaChIUEHUA
3. Conepxcalne BOAAHBIX NapOB,
npuxogAwuxcs Ha 1 Kr cyxoro
BO3ayXa
4. ConepxaHue BOJIHLIX NapoB B
BO3yX€ K HX MaKCHMAlbHO BO3-

MOXHOMY COACPXKAHHIO
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MMpononxenune npunox. 13

MpoaomxeHue npunox. 13

1 2 3
12. Ha3snavenue ocesoro|1. dns UHPKYNSUHH BHYTPEHHEro (1,
BEHTHNATOpa B ORITOBOM | BO3ayXa c. 188-
koHauunonepe bK-2500. | 2. ns  umpxynsums HapyXHOro 189)
BO3ayXa
3. Jina oxnaxaenus ucnapurens
4. [ins nopaun nputouHoro Bo3ay-
xa
13. Kakyto CKB ornocar | 1. a0 | x[la [1,c. 29]
K cucTeMe Hu3koro naas- | 2. go 3 klla
JeHun? 3. a0 100 x[1a
14. Yto wasmiBator Gaii- | 1. dnanen BEHTHNIATOpa [,
nacom? 2. O6GBosHON BO3MYXOBOA KOHAM-| c. 125-
uHoHepa 126]
3. MpeaoxpanutensHbiii KianaH
KOHAKUKOHEpa
4. Crosx 8 popcyHounoii kamepe
15. Kak  onpenensiorcs | 1. Tepecevennem nyua npouecca [t,
napametpsl T. C (cMeusan- | /, c. 146-
HOro BO31yXa) B cxeMe |2, [Nepeceuernem nunuii [, u d, 148]
CKB ans XONOJHOrO Me- | 3. lepeceuenueM nyyva npouecca u
pHoaa C NEPBOH peunpky- | 4,
nAuneiH? 4. Tepeceyeunem /, u d,
16. [pu xakux coueranu- | 1. 1, L [t
AX NapaMeTpoB BnaxxHoro | 2. P, t, c.34-'38]
BO3/yXa /ByX Xapaktepu-|3. P, d
CTHK HefocTatouHo ans|4. P, J
ofpeieNeHHA ero COCTOS-
HUA Ha [-d-tuarpamme?
17. Kaxue opcynxu | 1. Dopcynkn, B akene pacnbina [1,
NPUMEHAIOT MU OXNaX- | KOTOPeIX  NpeobnajaiT  kanau | ¢, 193-
ACHHM M OCYLICHWH BO3- | KPyNHOro AWamerpa (1-2 MM) 196]

ayxa?

2. ®opcyHku, B akene pacnbina
KOTOpbIX npeobnanaror kanau mano-
r0 aramMerpa (MeHee | Mm)

3. ®opcyHku, Kotopeie paGotaioT
NpH BLICOKOM JaBiaeHuH paboueii

KHIAKOCTH

HHUXKE, HE COOTBETCTBYET
rOCTy:

A - KTL3-31,5;
b — KTL3-63;
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B — KT13-83.

1 2 3

18. Ipu xaxkoii ckopoctu | 1. 103 M/c [1,¢.29]
8 MPHTOMHBIX BO3AYXOBO- | 2. 10 8 M/C
nax CKB orHocAT K HH3- | 3. mo 10 M/c
KOCKOPOCTHBLIM?
19. Yto xapaxtepuayer | 1. [TpousBoanTENbHOCTE NO BO3AY- (3]
4MCO B HHaekce GbiToBO- | Xy, M7y
ro xonanuuoHepa BK-|2. [lpoussogurenbHoctb no Xxoso-
25007 oy, KKkan/y

3. Mapka xnaparexta

4. lNotpebnaeMas MOLLHOCTb anmna-

para, Br
20. Yro Haszeisalor npu | 1. PasHoctb Temneparyp Bosayxa| [I,c. 23]
KOHMUWHOHHPOBaHHH BO3- | 00CHYXHBAEMOIi 30HbBI — ¢, H NPHTO-
ayxa paboueil pa3HOCTBIO | KA~ {,
Temneparyp? 2. PasHoctb Temnepatyp yxoasiue-

1O BO3/yXa — &y U IPUTOKA — I,

3. PasuocTs Temneparyp Hapy#Ho-

ro BO3yXa — f, H NPHTOKA — Iy

4. Pa3HocTb TeMmnepatyp HapyXHO-

ro BO3AyXa — f, ¥ TOYKH pochi -/,
21. Yro xapaxtepusyer | 1. %-oe OTHOIICHHE BOASHLIX nNa- (1,
OTHOCHTeNbHas BJIaX- | poB No o6neMy k 06weMy Bo3ayxa c.30-34)
HOCTb BO3AyXa? 2. %-0e OTHOLIEHHE JaBNeHHs napa

K [aB/ICHHIO BO3/IyXa

3. %-oe OTHOUIEHHE NapUHANBLHOro

aBNeHMA BOASHBLIX 11apOB K jasfe-

HHIO BOASHBLIX MapoB B COCTOSHHH

HaChILLEHHA
22. Yxaxwute, kakas Map- | 1. — A [1,c. 191-
Ka UCHTPANLHOrO KOH-|2 — B 192)
O¥UHOHEpa, NpHBENEHHas |3, 5 B
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Mpononxenne npunox. 13

2

3

[Nponomkenne npunox. 13

23.Yro noHMMAOT TpH
KOHWHUHOHHPOBAHHH BO3-
Ayxa noja MOAHOH pa3sHo-
CThiO TeMnepaTyp?

1. PazHocTs TeMmnepaTyp Bo3ayxa
ofcnymuBaeMoii 30Hb! — 1, U NpUTO-
Ka -1,

2. Pa3HoCcTs TeMnepaTyp yxoasue-
ro BO3lyXa — f, M MPHTOKA — 1,

3. PasHocts Temnepatyp yxomsue-
ro BO3ayxa — f, M BO3lyxa nocie
OPOCHTESILHOHA KaMeph! — /,,

(1,
c.23-24)

24. lpu KaxkoM pexume
paboTs! OpOCHTENLHOM Ka-
Mepb!l TeMnepatypa BO3-
llyxa no MOKpOMY Tep-
MOMETPY Ha BXOJE H Bbi-
X0J€ O/IHHAKOBKI?

1. Her Takoro pexuma
2. Mpr npAMOM  HCnapHTENBLHOM
YBNaXHEHHH

3. Tpw nonutponHoM pexume

(1,c.37,
47, 197)

25. TpumeHenne Kaxoro
XnapareHTa no3ponsier
YMEHLUIHTL rabapuThl oc-
HOBHBIX DNEMEHTOB XONO-
IHNBbHOI MaLIHHBI?

1. Xnanou-12

2. Xnapou-22

3. Xnanon-142

4. Mapka xnanareHTa He BAMSeT Ha
rabapuTel annapatoB XOMOAWNLHOH
MaUWHHBI

{1,
c. 247-

249]

26. Tlpu KaKMX ycrnoBHAX
BO3MOXHO OCYUIEHHE BO3-
nyxa Boao#?

1. Koraa temnepaTypa Bo3fyxa no
MOKpOMY TEPMOMETpPY paBHa Temrie-
parype Boab!
2. Koraa TemnepaTypa Boabl HUXe
TEMNepaTyphbl TOYKH POCHI
3. Korna rtemneparypa soabl Huke
TEMAEPAaTyphbl BO3/1yXa N0 MOKPOMY
TepMOMeTpy

. Ocyuenne HEBOIMOXHO BoobLie

(1
¢.56-57]

27. Ipu KaKo#t CKOpOCTH
B NPHTOYHbIX BO3/yXOBO-
nax CKB oTHocsT X BbICO-
KOCKOPOCTHBIM?

6onee 3 m/c
Gonee 8 m/c
6onee 10 M/c

PJN-—-A

(1,c.29]

28. Yro nouumaior noa
XOJ/100MPOH3BOAUTENBHO-
CTBIO  XONOAHNBLHON Ma-
WHHB?

1. KonuuecTso Temna, OTHHMaeMoe
B KOHAeHcaTope

2. KonuuecTBo Tensa, OTHHMaeMmoe
B HClIapHTeNle OT oXnaxaaemoii cpe-
Zb1 B TeyeHue | yaca

[I 3
c. 249}

108
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3. Yacosoii pacxon xmanareura 4e-
pe3 KoMnpeccop
29. Haznauyenue cenapa-|1. YBEAHYHTL NOBEPXHOCTh KOM- {1,
TOpa B OPOCHTENbHON Ka- | TAKTa BO34YXa C BOAOH c. 193-196]
mepe. 2. lpepoTBpaTTs YHOC Kanenb
WHAKOCTH BO3LYXOM
3. Mpou3ssecry ocylieHne Bo3ayxa
30. Jina xaxoit uenu yc-| 1. JIns NOBHILIEHHS MEXAHHYECKOH (1,
TaHaBaHBaT pebpa CHa- | NPOYHOCTH TPY6 c. 203-204)
pyx# Tpy6 B noBepxHocT-| 2. Jins yBEeNHYEHHR CKOPOCTH BO3-
HbIX  BO3fyXOHarpemare- | 1yxa
nax? 3. Jina yBennueHMs NOBEPXHOCTH
4. Inn ynyulieHHSs aKyCTHYECKHX
nokasaresieii (YMeHbIUEHHS 1yMa)
31. Yro xapaxvepusyert [ 1. OtHocuTenbHoe uucno cayuaes| [I,c. 15]
ko3 dbuuneHt obecneyeH- | OTKIOHEHHH T napamerpa OT 3aiaH-
HOCTH? HbIX 3HaYEeHHH
2. OTHOCHTENnbHOE YHCAO CAydaeB
OTCYTCTBHA OTK/IOHEHHA mapaMmeT-
POB OT 3aaHHBIX 3HAYCHHH
3. OTHOWEHHE YHCNEHHOTO 3Haye-
HHA napameTpa no GakTy K ero Mak-
CHMaNBLHO BO3MOXHOMY 3HaYEHHIO
32. lna kakux ueneii npy | 1. Jna obechneueHns BbICOKO#H cre- (1,
KOHAMLUMOHHPOBAHHH BO3- | NEHH OYHCTKH BOABI c.65-68]
Ayxa MOXeT MpHUMeHATbeA | 2. JInA OMMCTKH Bo3ayXa OT MbUIH
cunukarens? 3. Jins ocyuleHus Bo3ayxa
33. Yem pyxosoacteyioT- | 1. Jina cHHXEHHA pacxo/a Tenna [,
A, YTO NPH KOHAMUMOHH- [ 2. Jina npeaoTBpawienHs Bobigene- | c. 148]

POBaHHHK BO3dyxa B XO-

HHA BNaru

NOAHBIH nepuon c| 3. lna yMeHblICHHS NOBEPXHOCTH
1-{i peunpkynsumueit cme- | Bo3gyxoHarpeBarens
UWIEHHE HapYKHOro H yXo-
pAulero  Bo3gyXa 4acTo
npou3poasT nocne | Bo3-
Ayxouarpesatens?
109




ITpononxenne npunox. 13

NMUU  BHyTpeHHero (yxo-
Aswero) Bo3ayxa /y, B Ten-
NOM nepHosie peurpKyns-

1 2 3

34. Kak ocyuectBuTs | 1. Tlytem nogaun ropsiveil Boasl B {1,
M30TEPMUYECKHH NPOLECC | OPOCHTEIILHYIO KaMepy c.47-48]
yBRaxHeHus Bolgyxa? 2. MyTtem noaayy napa B BO3AyX

3. Ilytem obpaGoTkn BO3myxa pac-

conom

4. Tpouecc NpaKTHYECKH HeoCylie-

CTBHM
35. Yem  onpepensercs | 1. DHTanbnsted  Bo3dyXa, NOCTy- (1,
CTereHbL HarpeBa BO3AYXa | NAIOILETO B OPOCHTENLHYIO KaMepy |c. 144-145]
B fEpBOM BO3yXxoHarpe- | 2. BnaroconepxaHnem BO3yXa,
BaTe/le B XONOAHBLIA NEpH- | MOCTYNAIOWEro B  OPOCHTENbLHYIO
oaroaa? KaMmepy

3. TemnepaTypoii MOKpOro Tepmo-

METpa BO3AyXa Ha BXO/I€ B OpOCH-

TELHYIO KaMepy

4. HavanbHbIMH napaMeTpaMH Ha-

PYXHOro BO3AyXa
36. YUro xapakrepusyet | 1. ITo TeMnepaTypa Bo3ayxa, NpH (1,
TeMnepatypa MOKpOrO | KOTOpOHl OH CTAHOBHTCA HachlleH- | ¢.37-38]
TepMomerpa? HbIM NpH (OCTOSHMOM BAArocosep-

HaHHH

2. 310 TemnepaTypa BO3ayXa, NpH

KOTOPOH OH CTAHOBHTCA HACHILIEH-

HbIM [IPH COXPAHEHMH €ro 3HTaNb-

nuu

3. 310 TemnepaTypa BO3dyxa, NpH

KOTOPO#M NPOHCXOAHT Er0 OCYIIEHHE
37. Kaxkywo CKB otHocar | 1. 1...3 arm (1,¢.29]
K cucteme cpeasero pas- | 2. 1...3 Klla
nenus? 3. 1...50a
38. Mlpu xakom cootHo- | 1. [, >/, [1,
WEHHK SHTANBAKK Hapyk- | 2. [, <, c. 120-121]
Horo Bo3zyxa [/, M dHTamb- | 3. I=1,

4. Tlpu mo6bIX COOTHOIWEHHAX [y
l,, €CnK HET TOKCHYHLIX BEWECTB B
NoMeUIEHHH

uHsa uesecoobpasHa
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TOE MCNAapHTEILHOE OXJa-
KaeHne Bo3ayxa?

2. BO3MOXHOCTL JerKoro perynu-
poBaHMs NapaMeTpoB NPHTOUHOrO
BO3aYyXa
3. B03MOXHOCTb YMEHbLICHHA Tpe-

lNpoaonxenue npunox. 13
1 2 3
39. lna kakoro nepuoaa| 1. [ina netuero nepuona [t,
roga XapaktepeH aau- 2. Jins nepexomHoro nepHoaa c. 47, 197)
abatHueckuii pexum pa- | 3. Jina xonoauoro neprona
BOTbI  OPOCHTE/ILHOH  Ka-
mepbi?
40. 3apucur nu pacxon | 1. He 3aBucuT (1,
tenna B BH-I B cxeme ¢ 1| 2. 3aBHCHT, pacXof Tef1a MEHLLIE |c. 146-149]
peuMpKy/isuMell OT TOTO, | NPH CMEUHBAHKH HAPYXKHOrO U pe-
A€ NPOMCXOMMT CMElH- | UMPKYNSLUHOHHONO BO3AYXa nepen
BaHue HapyxHoro H pe-| BH-1
UMPKYNAUMOHHOrO BO3AY- | 3. 3aBMCHT, pacxoa Tenna MEHbLIC
Xa B XO/OAHbI nepuon? | NpH CMEWIMBAHHUH HApYXHOTro M pe-
UMPKYNAUMOHHOrC BO3/lyxa mnocne
BH-1I
41. Kakyto CKB otsocar | I. Csuite 3 at (1,¢.29]
K cHcTeMe Bbicokoro aas- | 2. Ceeiwe 3 klla
neHus? 3. Cauiwe 1000 Ia
42. Kak moxHo onpene-| 1. YTeuky xnanoHa onpeaesiuTe He- (1,
NUTL YTEYKy XJIaioHa M3 | BO3MOXHO. c. 247-249)
xonoaunbHoit Mammun? | 2. Tlo 3anaxy
3. Mo u3MEHEHHKD UBETA TUIAMEHH B
raNoOMIHOH naMne
4. Mo noracaHHi N1aMEHH B rano-
HHO# naMne
43. BosmoxHna nu ocyw- | 1. Jla, npu ucnonb3oBaHHH pacTso- it,
Ka M OJHOBPEMEHHbIH Ha- | poB cone ¢.65-67)
rpes Bo3ayxa? 2. Jla, nyTeM KOHTaKTa €ro ¢ BeLue-
creoM, obnanatowmum Gonbwo# an-
copbuneit k Bone
3. Jla, npH KOHTaKTe ero ¢ BOAAHLIM
napom
4. Her, npouecc Boobue HEBO3MO-
KeH
44. Kaxum noctouncTsoM | 1. Menbiumii  pacxon  OXaaKAAl0- (t,
obnanaer ABYXCTyneHya- | el BOAB c. 129-131]

6yemoro Bo3ayxocobmena
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PEKTHpOBanne  (yTo4He-
HUE) TeMnepaTypel BHYT-
PeHHEro BO3ayxa B Mome-
LEHHH (110 CPABHEHHMIO C

BEIMIHHOR, ykasaHHOH B
CHulle)?

1 2 3

45. Ins xakux ueneit B| 1. Jinxs  yHuutomeHus Gonesder- [1
CHCTEMAX KOHAMLHOHHPO- | BOPHBIX MHKPOOPTaHU3MOB, NPHCYT- | c. 60-,64,
BaHMA BO3/YXa MPUMEH:- | CTBYIOIIMX B BO3/yXe 153]
eTca XNOPUCTHI NUTHHA? 2. JIna uoHmsauuu BO3AYyXa

3. B kauectse xonoa0HOCHTE NS

4. lns  peryaupoBaHus BOAOpoOA-

HOTO MoKasaressd KUAKOH Cpeasl

(BoabI)
46. TTpuHuUMNUaANLHOE 1. CKB co3gaer nonycTumeie Me- (1,
OTIHYHE KOHAHUHOHUPO- | TEOPOTOrHIECKHE YCIIOBHA c.13-14]
BaHUA BO3Ayxa OT BeHTH- | 2. CKB cosmaer ontumanbubie Mme-
ASLUMH BO3MYXA. TEOpOSIOrHIeCKUe YCNOBHA

3. CKB otnnuaercs cxemoii Bo3-

AYXOpacTIpEAeREHHS

4. CKB pa6otaer Kpyrnoroauixo
47. Kakyio pasmepHnocts | 1. kJlx/kr [t
umeeT Ko3pduLMeHT 3¢- | 2. B1/m? c 197.’199]
(exTuBHOCTH  (opcyHoy- | 3. Klbx/m® '
HO# Kamepbi? 4. Be3pasmepHas BeauunHa
48. Tlpu xakoM coot- | 1. pu m060M coOTHOWEHMH (1,c. 120]
HOUWEHNH HapyXKHOTO BO3- | 2. Ecnu G, 20,1 G,
ix(y):jy g g MpUTOHHOrO | 3. Ecm G, < G,

X '« BO3MOXHa

cxema CKB ¢ peuupkyns- 4 B Gu> G,
yeit Bo3ayxa?
49. Jlonyckaercs nn kop- | 1. D10 He gonyckaercs [1,¢.15]

2. Jla, ecu TeMmnepatypa BHYTpeH-
Hero Bo3ayxa 6onstue 30 °C

3. [Mla, eciu Temneparypa HapyxHO-
ro Bo3yxa Gonsuie 30 °C

4. Jla, ecnn TOABMKHOCTL BHYT-
peHHero Bo3ayxa 6onasiue 0,5 m/c

B3]

50. B kakoif kommoHo-
BOYHOH CXeMe KOHAHLHMO-
HepoB KTII3 npumensior
4 Mapku KOHAMUMOHEPOB?

1. B nepsoii cxeme
2. Bo BTopoii cxeme
3. B tperbeii cxeme
4. B gersepToii cxeme
5. Her TakMX KOMROHOBOYHBIX

CXEM

(3]
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51. Yemy pasna Ttemne- | 1. Hasanbnaa temnepatypa soasl} [1,c. 47]
paTypa BOABI Ha BXOAE B | MOXET GHITh NpaKTHueckH MoGOH,
OK® npn anuabaTHoM | OHA HE TMMHTHDYETCA
YBADKHEHHH BO3aYyXa? 2. Temneparypa Bozab! 0OBIMHO HH-

e TOMKH pochl BO3ayxa

3. Temneparypa BoABI paBHA TeM-

neparype BO3ayXa MO MOKDPOMY

TEPMOMETPY

4. Temnepatypa BOXBI paBHA TeM-

nepaType HapyXHOro BO3ayxa
52. Tpuseaute pasMep- | 1. Kkr/m® [,
HOCTB oTHOCUTENLHOM | 2. % ¢.32-33)
BAXHOCTH. 3. t/kr

4. Ia/lla -
53, Ilna kakux nomemne- | 1. Jins moMeinennii ¢ peawnmaun-| [1,c. 29]
HU PUMEHAIOT CHCTEMBI | OHHBIMH OTAENCHHAMH
npenM3MoHHoro  KoHau- | 2. Jlna nomemenui ¢ kombopr-
HHOHUPOBaHHUA BO3AYXa? | HBIMH YCIOBHAMH

3. Jlns noMeLIeHuit ¢ AETbMH

4. Jina nomeweHuii TouHoi n0BOA-

KM ONTTHKH, HHCTPYMEHTOB
54. Hcnonsaywres an B | 1. [a, B 6noxax TennomaccoobMena {1,
uentpaneueix  CKB  mo- | 2. [a, B kamepax tina OKC c.210-211]
BEPXHOCTHbiE BO34yX00x- | 3. Jla, ecnu Temmeparypa Hapyx-
nanurenn? Horo Boznyxa > 30 °C

4. Her, ouun Bsoobmwe B CKB He

NPUMEHSIOTCA
55. Anexsatnbt (oauua- | 1. Jla, 3TH TEpMHHE! ONHHAKOBLIE [2,c.]
KOBBI) M TepMUHBI «xua- | 2. HeT, oHy XapakTepusyloT pasHble
JareHT» M «XOJOAOHOCH- | XHAKOCTH
Tenb»? 3. TepMHH «XONOIOHOCHTENLY BO-

oblue He pHMEHseTcs
56. Jina xakux ueneii B| 1. B kawecTse xonogoHocurens (2,
CKB mosker npumessaThes | 2. B kayecTse xnanarexra c. 181-183]

BoaHsiii pacteop CaCly?

3. B KkayecTBe TnpOMENKYTOYHOrO
TEnNOHOCHTENA

4. Jins ouucTKH TPYO OT KOPpO3NH
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1 2 3

57. B xaxoii cxeme xono- | 1. B otkphITO# cxeme f1,
nocHabwenus npumeHs- | 2. B 3akpriToit cxeme c. 269-271)
I0TCA BORO-BOAAHBIE Ten- | 3. B uernipextpy6GHoii cxeme cHab-
J100OMeHHUKH? XKEHUA ropAdeil 1 XoNoaHo# BONOH
58. B kakux Teruioytunu- | 1. B perewepatusumX yTBnu3aro- (1,
3aTOpax MOBEPXHOCTh TE- | pax c. 307-308]
nioofmeHa nonepeMeHHO | 2. B pexynepaTMBHRIX yTWiIM3aTO-
KOHTaKTHpPYeT € OXnax- | pax
Jdaemo# M Harpesaemoii | 3. B yrunusaropax ¢ npomexyrou-
cpenamu? HbIM TENJIOHOCHTENEM
59. ®unbtp Kako# Mapku | 1. ®unetp OP1-3 [2,
cnenyer BbiOparh  aas | 2. ®unetp OP2-3 c. 342-344]
LEHTPANLHOTO KOHAMLHO- | 3. ®unstp OC-3
Hepa, 0OCIyXHB2IOLLErO ,
Lex TEeKCTHALHOro Ipef-
NMpUATHA?
60. Benay kakoro wepnoc- | 1. V3-3a BLICOKO# CTOMMOCTH {2,
TaTKa BhINMyck (ppeoHoB | 2. HMs-3a He obecneueHus 3KONO- |, 247-249]
NAaHKUpyeTCs NpeKpaTuTh? | rUueckoii Ge3omacHocTH

3. HU3-3a BBICOKOH Koppo3un o060-

pynoBaHHs

4. Beuay Huskoro kosdHuMeHTa

TeIUIO0T1a4H
61. Jlna xaknx uenefi B|1. JIns OXNaxaeHus Bo3ayxa mepen [1,
CKB moOxer npumeHsThCa | NOjauelf Bo BCHOMOrateneHeie no- |c. 285-287,
rpagupus? MEILEHUA 127]

2. Jina oxnakaeHus BOAB nepexn

nofa4yen B KOHAEHCATOP

3. J1ns 04MCTKH BO3AYXA OT MBLIH
62. Yemy passa Makcu- | 1. 10 630 M/u {2,
MalbHasd rnpousBoguTens- | 2. mo 11 000 Mfa c. 361-365]

HOCTb aBTOHOMHBIX KOH-
IMUMOHEPOB,  BLINYCKae-
MBIX B HACTOsINEE BpeMsA?

3. 10020 000 M*/y
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63. Yem pykosoacrsytor- | 1. Temneparypoii BHYTPEHHETO [3,
cA npu soiGope | Bo3ayxa c.11-12]
Aty =ty —t,)? 2. TennoBoii MOWHOCTBIO BO3YXO-

Harpesatens

3. CxeMoii Bo3ayxopacipeaeneHns

. 4. CHullom

64. Yro o3nauaer TepmuH | 1. XononunbHas MallnHa [7, c. 149]
«Ghanxoiinn? 2. KonguuMoHep-A0BOAYHK

3. KpbluHbii KOHAUUHOHED

4. Komnpeccop

5. Bosayxopacnpegennrenb
65. Kakoit  yrunusarop | 1. Her Takux TennoyTunn3aTopos [1,
Ha3LIBAIOT sHTaNbNHH- | 2. TennoyTunusatop ¢ THIPOCKO- |¢, 307-308]
HBIM? THYHOH OBEPXHOCTHIO '

3. Tennoytunuzatop ¢ IPOMEXY-

TOYHBIM TEIJIOHOCUTENEM
66. Yro takoe unnnep? 1. DTo wucnapurens XONOAMNBHOM | [7, . 126]

MauIHHBI

2. DTO KOMMpeccop XOJIOAMIIbHOH

MaUIMHBI

3. DTO KOHAEHCATOp XOJOAHIbLHOH

MaUIHHbI

4. D10 X0NOANNBHAS MalliHHA
67. Kakoit Ttun temno- | 1. Tennoyrunusatop ¢ mnpomexy- | [1, c. 299-
YTHNH3aTOPOB NPUMEHWUM | TOYHBIM TETLIOHOCHTENEM 302]
s mo6oii cucrembl CKB, | 2. PexyniepaTHsHBIA TeNN0yTHIM3a-
TO ecTh ABJIAETCA YHHBEp- | TOp
cabHbIM? 3. PereueparuBHblii TEMIOYTHIM3A-

TOp

4. Boobue He u3BecTeH
68. Kaxoii 3anac nosepx- | 1. 3anac nosepxHocTH He HopMu- | [1, c. 207-
HOCTH Tennonepeaayy lo- | pyeres 210]
mycTMM npu moBepoutom | 2. 3amac pased a0 10 %
pacyete 3. 3anac pasex ao 15 %
BO3AYXOHarpenarensa?
69. Kak  onpenensercs | 1. TlpuHaMaerca mo TeruioMy fe- [,
NPOH3BORNTENLHOCTD pHoIy roaa c. 144-145]

CKB 118 XONMOAHOro iie-

2. Ilyrem pacuera ¢ yderoMm napa-
METPOB XONIOAHOrO NepHoaa

puoaa roaa?

115



IMpononxkenuune npunox. 13

MpoxonxeHHe NPUIOXK. 13

1 2 3

3. B xonoanslit neprox CKB ne pa-

6otaer, NOITOMY pacyeT He NpoM3-

BOAST
70. Moxwo nu nonyunts | 1. Her [
BO31yX TpeGyeMbix napa- | 2. Bo3sMoxHO, mpHUMeHsis pacTBOpH |c. 153:155]
MeTpOB B OIHOCTYyNEH4A- | conei
TOM anmnapate? 3. Nla, npumensas nommyw peuup-

KYJIAIMIO BO3YXa
71. Ons  wero cmyxut | 1. Jiia pery/upoBaHis pacxoma TETUIOHO- [1
TEpMOperyaupy oLt CHTEN HA TIONAOILIEH MArMCTpanH c. 242-,243]
BEHTUNIL? 2. na peryanpoBaHus Temrepary-

pul BOABI B rpajupHe

3. s co3panns TMAPARTHYECKOrO CO-

NPOTHBICHHA B KOHTYpE XJlajiareHTa

XONOAWILHOH MaumHbl

4. Jlna ofecnieveHus NOCTOAHHOMN TeM-

TIEpaTypbl KUNEHHs XJIiareHTa
72. B xakux cnyuasx B(1. Boay Boo6ile HE IpUMEHSOT 2
KauecTBe MpPOMEXYTOuHO- | 2. TIpu TeMneparype TErIOHOCHTe- |¢, 181-’183]
ro TeraoHOCUTENs B Ten- ( ng shiie 4 °C
JoyTunusatopax mnpuMe- | 3. [lpy Temneparype TEMIOHOCH-
HAOT BOAy? Tens shime 7 °C

4. TIpn TeMmepaType TEMmIOHOCH-

Tens eiie 100 °C
73. Jina wero npuMensiior | 1. Jina cuuxkeHus BoxonotpeGne- [1
0O0OpOTHOe  BOAOCHabMKe- | HUA KOHAEHCATOPOM XOJOAMABHOM (¢ 285-,287]
Hue B CKB? MAaUIHHbI '

2. JIng cumxenus Bogonorpebie-

HHS  MCHapHTeNieM  XOJIOAMJBLHOH

MalIHHBI

3. ina cHukeHus sopomnoTpebite-

HHS POPCYHOUHOM Kamepoit
74, OcHosxoe koHcT- | 1. KoHcTpykuus MoWTHpyercs 3a (7,
PYKTHBHOE ornyue | GansWnoToNKoM ¢.84-87]
crur-cuereM ot apyrux | 2. Hanuaue vapyxHoro u Buyrpen-
KOHAMLIMOHEPOR? Hero 610ka

3. Hanuuue aByx xomnpeccopos

4. OTCYTCTBHE BEHTHIATODA
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75. Yro nouumaior noa | 1. Coaepxanue B BO3yXe a3po3o- 2,1
speanoctamu B CKB? nei
2. JaHHblil TEpMHH HE MpUMEHSET-
cs
3. Cozmepxadue B BO3myXe Ta3os,
W3GLITOMHOM TEIUIOTh], BOASHBIX Ma-
poB
4. Pa/inoakTUBHOE H3NYYcHUE
76. Kakum mnokasateneM | 1. Koadpduuuenrom noNe3HOT0 I,
OLEHUBAIOT 3HepreTHue- | AeicTBUSA c. 242-243]
cKy1o dbdexTuBHOCTh XO0- | 2. KoadHiMeHTOM HCTIONB3OBAHUA
TOANALHONA YCTAHOBKH? JHEPruH
3. Xonoaonpou3BOIHTENLHOCTBIO
4. TennonpoH3BOAUTEABHOCTLIO
77. Kakan cucrema Teruo-| 1. Onnorpybuas ) I,
xononocHabxeHus koH-{ 2. JIByxTpybHas c. 275-285)
IWLHOHEPOB-TOBONUHMKOB | 3. TpexTpyOHas
obecneunBaer  HaaexHoe 4. UerbipexTpyOHas
nomepxaHue TpeSyeMbix
1apaMeTpoB BO3ayxa?
78. Uto o3Hauaer TepmuH | 1. Oxnaxcienne Bosgyxa B xoH-| [I,c. 127)
«KOCBEHHOE» OXNaXKIAECHHE | TAKTHOM arnapare
Bo3ayxa? 2. OxnakieHue BO3AYXa B BO3NY-
XOBOJIAX
3. OxnaxaeHue BO3YyXa B MOBEPX-
HOCTHOM TennooOMEHHHKE
4. OxnakjaenHe BO3NyXa B rpaaHp-
He
79. Yemy pasHa Mmakcu- | 1. He Bore 36 °C {3,¢c.31]
ManbHag temneparypa | 2. He sbime 22 °C
KOHpeHcaunn napos dpe- | 3. He Hopmupyercs
oHa B KoHpeHcaTope?
80. Uro o3nauaer Tepmun | 1. Homep TennoobMeHHHKa 110 XO4Y [1,
«PARHOCTLY TenooOMeH- | IBHXKEHN BO3yXa C. 200-206]

2. Konuyectso Tpy6 no TonumuHe
TenI000OMEHHHKA
3. Konnuectso opeGpenHoit  1o-
BEPXHOCTH

4. TepMHH He MpUMEHAETCA
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81. Kakoii TennooGMeH-
HHK XOJIOAMLHON Mauiu-
Hbl MOXET HMETb BHYT-
peHHee opebpeHne Tpy6?

1. Ucnapurenn
2. Konpencarop
3. Her Takoro TennoobMeHHuka

1,
c. 257-259)

82. [lns yero npuMeHser-
Cl PEUHpPKYNSUNS BO3IyXa
B CKB?

1. C uenbio yBenHyeHHs KPaTHOCTH
2. C uenbio 3kOHOMHH Pacxoa Bosibt
3. C uenbio 3KOHOMHHM pacxosa Ten-
NOTH! H Xono/1a

(1
c. 120-122)

83. Yemy paBHa cKopocTh
ropAayeil Boas! B Tpybkax
BO3lyXoHarpesatenei?

1. 8=1,5...2 M/c

2. 9=10...1,5m/c
3. 9=0,4...1,0mM/c
4. 9=0,15...0,35 m/c

(L
¢. 207-210]

84. Kak ocywecrsusercs
perynupoBaHue TeMmnepa-
Typb! BHYTPEHHETO BO3aY-
xa B CKB?

1. UsmeHenneM TennoBoii MoOUIHO-
CTH BO3AyXOHarpeBaTens BTOPOl
CTYNeHH ’

2. UsMmenenneM TennoBoil MouiHo-
CTH BO3QyXOHarpeBaTens nepBod u
BTOPO# CTYNEHH

3. H3smeunenuem pacxoaa npuTouHo-
ro Bo3gyxa

[1.c. 343]

85. Kakne xapaktepmuc-
Tk CKB u3 npusenen-
HbIX HHXeE sBasgloTca 6e3-
pa3sMEpHbIMH  BEIHYHHa-
MH:

~ k03hpdHUHEHT opo-
HELTEN

- ko3bduumest -
(heKTHBHOCTH;

— yrnosod Kko3ppHuUK
€HT J1yya npouecca

1. Koadduuuent rdpexrusHocty
2. Kosdduurenr opoueHua u Ko-
apduument apdexrnBHOCTH

3. Koadduument spdexTuBHOCTH 1
yrnoBoit ko3¢pdHumueHT nyya mnpo-
uecca

4. Bce npuBeneHHble ko3 dHUHEH-
Thl

[
c. 48-49,
197-198]

86. Kakoii tennoytunu-
3aT0p (OTHOCAT) HasbiBa-
10T peKynepaTHBHbIM?

1. TennoobMeHHHK, B KOTOPOM Te-
nnooGMeH Mexay noToKamMu npo-
HCXO/IHT Yepe3 CTEHKH

2. Tennoo6MeHHHK, B KOTOpPOM Mno-
BEPXHOCTb TennooOMeHa nonepe-
MEHHO KOHTaKTHpYeT C oxfaxjae-

MOH H HarpeBaeMoii cpeaamn

(1, c. 243]

118

it

Mpoaonxenune npunox. 13

| 2 3
1. 3.TennoyTHAX3aTOP C HapYKHLIM
opebpeHneM
87. inn  xaxoit uenwu | 1. B xavecTpe koMroHeHTa paboueii | [1, c. 243]
NpUMeEHAIOT  GPOMMCTLI | cpesibi B a6COPOUHOHHOI XOMOAHb-
antuit B CKB? HO¥i MallIHHE
2. B KauecTBe MpOMEXYTOYHOTrO
TEIUIOHOCHTENA NpH  YTHJIH3AUHH
TENAOTH
3. Boobuie He npUMensT
88. Uro xapaxtepusyer | 1. Maccy xuakocTs, npuxoaswe- | [1, c. 198]
k03 duLMeHT opolieHHA? | CA Ha EAMHHUY MONEPevHOro ceye-
Hus OK®
2. Maccy *UAKOCTH, NpuxoaAuieii-
cA Ha OOMH KHAOTpaMM BO3ayXa
3. Maccy XuAKOCTH, NpHXoAALeH-
cAl Ha OZIHY OpCYHKY
4. Maccy XHMAKOCTH, pacrblnseMoH
B €IHHH1LY BPEMCHH
89. Kaxoit Bennunnbl Mo- | 1. P =1000 «lla f1, c. 195]
ket jocturath  MakcH- | 2. P =500 kila
ManeHoe paGouee saasne- | 3. P=250«klla
HHe Boawl nepen dopcyk- | 4. P=100«lla
KaMu?
90. Yuurwpalor nu  Ha- | 1. Yuutbigalor TOnBKO AMA nepe- | (1, c. 144]
rpes NPHTOMHOrO BO3AYXa | XOAHOrO NEPHOAA rojia
B BO3AYXOBOaX NpH No-| 2. YUHTBIBAIOT TONLKO ANA TENNOro
crpoeHny npoueccos CKB | neproga roaa
Ha [-d-nuarpamme? 3. YuMTLIBAIOT TONBKO IUIA XOJIOA-
HOro neproaa rosa
4. YuuTHIBAIOT QNN BCEX N1EPHONOB
roaa
91. Yem onacHo compH-| 1. B3pbiBoM [1, c. 249]
KOCHOBEHHE xaanoHoB | 2. O6pa3oBaHHEM ANOBHTBLIX rasoB
(dpeonos) ¢ orkpeiteiM | 3. TNoxapom
orHem? 4. Hukakoii onacHOCTH HET
92. Jinn uero onpenens- | 1. [lna onpeaenenns pacxona Boas | (1, c. 196,
10T 3HTAILNHIHBLI noka- | 2. Jlns onpeneneHus AaBlAeHHA BO- 198]

satenb npu pacyere top-
CYHOYHOIi Kamepht?

Zbl iepen opcyHKaMu
3. lna onpeneneHus TeMNEpaTypsbl
BO/bI HA BXOJie B KaMepy
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1. lns  onpeaeneHHs BAAXHOCTH
B03/yXa Ha BbIXOAIE M3 Kamepbl
93. B kaxkux npeaenax | 1. or 0 go +eo [1,c.43]
MOMET H3MEHATBCA YHMC- | 2. OT —0 10 +©
NEHHOE 3HauYeHHe YINOBO- | 3. o1 —o 10 0
ro xo3pbuunenta nyua
npouecca B MOMELEHHH?
94. MNpu wHanuuuu  Ha- | 1. Bo BHyTpennem Gnoxe [7,c. 84]
pyXHOTO M BHyTpeHHero | 2. B napyxHom Gnoxe
6nokoB  KoMauuHoHepa, | 3. KonpeHcaTop He HykeH
rie pacronaraercs KoH-
naexcatop?
95, ins kakux ueneii B| 1. Jng oGopoTHOro BosocHabkenns | [1, c. 127]
CKB Mmoxer npumenstbes | 2. Kak 3aMmeHa XonoaubHod Ma-
6puisransHbii 6accefin? LHHB
3. Jlna cHHXEHHs PacxoAa xonoaa B
CKB
4. Ina ynyuuieHHsA apXHTEKTyp-HO-
nnanuposoyHoro peisedns CKB
96. Yro uasmator Ten- | 1. Hacoc mna nogauu TENNOHOCHTE- (1,
J10BbIM HAacocoM? ns c. 314-317]

2. XonoaunbHas MauinHa, B KOTO-
poi Tennota OXJAKAEHMA KOHACH-
catopa Hchonb3yercs JAns Temio-
CHaOMeHHA

3. Komnpeccop XONOAMALMOH Ma-
LIMHB

97. Kako#t nepuoa roga
Ha3LIBAKOT NEPEXOAHbIM?

1. Mepuon, korga cpeaHecyTodHas
TeMnepaTypa HapyXHoOro Bo3lyXa
pasua 8 °C
2. lepnoa, xoraa CpemHECYTouHas
TeMnepaTypa HapyXHOro BO3yXa
paeua 10 °C
3. MNepuon, Koraa CpeaHeCyTOHHas
TeMnepaTtypa HapyXHoro BO3AyXa
pasHa 12 °C

[2]
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98. Mecto ycranosky | 1. JlaTuuk Temnepatypsl, ycTauos-| [l,c. 343;
JaTYMKA NPH PEryNHPOBa- | NeHHbli B noaaoue (opCyHOUHOH s
HUH OTHOCHTEJILHO# | KaMepbl c. 19-21]
BNAXHOCTH BHYTpeHHero | 2. JlaTuuk TemnepaTypel, yCTaHOB-
BO3yXa NO METOAY «TOu- | NEHHLIH Ha BbIXOAE ¢opcyHoUHOH
KH pockin? KaMepbl

3. JlatuMK BIAKHOCTH, YCTaHOB-

NEeHHUbIH B TOMELLEHHH
99. Yto seaserca uenvio | 1. Onpenenenne nuueiineix  (ra- | (3, c. 23]
pacueta  OpOCHTENbHO#H | GapUTHbIX) Pa3MEPOB KaMepbl
Kamepbi? 2. Onpeaenesre Mapku (Tuna) Ka-
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