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KOHAWUWOHUPOBAHUE I'IOMELIJ,EHMI71: OTONJIEHUE
1 O6wue nonoxeHua

TexHuueckoe ob6opyaoBaHue 30aHUA

OTtonneHue BeHTuUnauma |CaHTeXHMKA DneKTpoTeXHuKa TpaHcnopTHas
OxnaxpeHue TEeXHUKa

- nponssoauTenb Tenna - BEHTUNAUNOHHbIE U - pacnpegeneHue - NpoBOAKa - J'IVId)TbI

- HaKONUTE/Ib/XPaHEHNE  YCTaHOBKW M ANiA - KaHanusaumsa - ocBelleHne - 3CKanaTopbl

- pacnpegeneHue KOHAMLMOHUPOBAHUA | - KOMMAEKTYloLW e

- 0TAau4a - KOMNAeKTyuwmne

KoHguuuoHnpoBaHue nomeLleHui
Puc. 1: Pabomol no mexHu4yeckomy obopydosaHuro 30aHUSA

B HacToAllee BpemA Ha TexHudyeckoe obopyaosBaHue 3aaHua (TO3), Kak Ha
CYLLLECTBEHHYIO COCTaBAAIOLWLYIO 34aHuA, NnpuxoauTcsa oT 20% ao 6osee 60% 3aTpat Ha
cTpouTtenbctso. TO3 ¢ ero otTaenbHbIMKU BUAaMK paboT (cm. puc. 1) BKaoYaeT B cebs
TexHu4Yeckoe obopyaoBaHue, Heobxoammoe ans GyHKLMOHNPOBAHMA N SKCNAyaTaLnK
34aHUA.

BaxHol 3agayert TO3 naBnsetca co3gaHuMe KOMQOPTHOrO MUKPOKAMMaTa B
nomelLeHnN. Tak KaK 3TO OKa3blBaeT 3HaYUTEbHOE BAUAHME Ha dHepronoTpebaeHne
34aHMA BO Bpems aKcnayatauumn, TO3 M 0ocobeHHO KOHAULMOHMPOBAHUIO NOMELLEHM
C ero noapasaenamm

- OTOMNJ/IEHUNIO

- BeHTUAALUK

- OX/1aXKAeHuA

yaensetca ocobas posib B 3Heprocbeperatowem crpoutenbcTee. Ecav  nop,
KOHAMUMOHMPOBAHMEM MOMELLEHUI MOHMMATb CO34aHME BHYTPEHHEro K/AMMaTa,
HeobxogmMmoro ana KomdopTa /04e M He 3aBUCALLEro OT BCEX BHELHMUX
BO3AENCTBUI, TO 3TO B MPUHLMME MOMKET NPUBECTU K CO34AHUIO C UCMOIb30BaHUEM
COOTBETCTBYIOLWMX  CTPOUTE/NIbHBIX  TEXHONOTMIA  CBOEODPa3HOM  apXUTEKTYpbl,
OTOPBAHHOW OT OKPY}KAKOLWEro MMPa. B aKCTpeMasnbHbIX CyyYasx Takue 34aHuNA MoryT
6bITb rePMETUYHO 3aKPbITbI CTEKNAHHBIMM dacagamu 1, 61arofaps BbICOKOMY YPOBHIO
TEXHO/IOTUK, MONHOCTbIO KOHAMUMOHMPOBAHbLI M, TEM CaMbiM, MMETb BbICOKOE
aHepronoTpebieHne. OAgHaKO 34aHMe BCErAa OO0/KHO ObiTb CMPOEKTUPOBAHO TaKUM
obpasom, utobbl Ana obecneyeHmMa KomdopTa noTpeboBanuUcCb NAUllb Hebosbline
AOMNONHUTENbHbIE NOTOKN SHEPTUM.
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Nlyywe Bcero 3To cAenatb, KakK MNOKasaHO Ha puWC. 2, W3HAYaNbHO YAEPKMBas
NOTPebHOCTb B 3HEPrMM HA Kak MOXKHO 6osiee HU3KOM YPOBHE NyTem MOJIHOMO
MCMONb30BaHNA KOHCTPYKTMBHbIX (TaK HasbiBaeMbIX MNACCMBHbLIX) Mep, BK/HOYasA
XOPOLWYI 3MMHIOI TEnJoU3oNALMIO, 3alMTy OT COMHUA M T.4. B 3atom caydae
Hanbonee HensbexkHas, OCTaTOYHas NOTPEBHOCTb B 3HEPrMu ANsS OTONNEeHWUs,
BEHTUAALUU U/UAN OXNAKAEHUA 34aHUA UAM MOMELLEHUA AOJ/KHA ObITb NOKPLITA
Hanbonee 3HepProapdEKTUBHON MHIKEHEPHOM TEXHUKOM (AaKTUBHBIMK Mepamu),
npeAnoYTUTENIbHO C NCMO/Ib30BAaHMEM BO30OHOBIAEMbIX MCTOYHUKOB IHEPTUM.
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Puc. 2: Meponpusmus 1o 3Hep2emu4yeckomy KOHOUYUOHUPOBAHUIO nomeuleHu

2 OtonneHune (oTonuTenbHble CUCTEMbI WU UX
KOMMNOHEHTDI)

ObecnevyeHune Tenna aBAseTCA BayKHOM 3agadelt TO3. Ha puc. 3 npeacrasneH o63op
TOrO, YTO XapaKTEPU3YeT CUCTEMY OTOMNNEHUA 34aHNA UK NOMeLLeHMA. B yacTHoCTH,
34ecb cnefyet ynomMaHyTb MoTpebHOCTb B Tense, ero NpPouM3BOACTBO WM nepegady
(pacnpepeneHue Tenna B 34aHUK 1 ero nepeaady B MoMelLeHue).

L KnaitH, Onusep, LLnexrep, Mopr (2008): KoHauLMoHMpoBaHUe nomelLeHuit, basenb, BOCTOH, cTp.25
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OTonneHue

MNoTtpebHocTb B Tenne MpoussoacTBO Tenna TennoobmeH
(pacnpeneneHue n nepegava)

Puc. 3: O630p omonneHus (ucmoyHukK XaliHep (2010), cmp. 10)

2.1 MotpebHocCTb B TENNE

MNoTpebHOCTb B Tene BO3HWKAET NpM HepaBHOBECUM Ten1I0BOro banaHca 3aaHnsa uam
nometlleHuns. Ha pucyHke 4 nokasaH Takoin 6anaHc Tenna.

TpaHCMMCCMOHHbIE NOTepy Tenna

MoTepu Tenna yepes BEHTUNALMIO
MocTynnexue sHeprum conHua
MocTynneHuns BHyTpeHHEN aHepruv (ntoau,
ocsellieHure, npubops! v T.4.)

ocpepe

Raumk1ima

Puc. 4: ®akmopel, eaudtowue Ha menaosoli 6anaHc 30aHUs?

KomHaTHaa TemnepaTypa 4O/KHA BCErga HaxoamTbca B KOMQOPTHOM AManasoHe B
3aBMCMMOCTM OT UCNONb30BaHKA (Hanpumep, 20°C 4NA KUAbIX NOMELLEHWN).

Tenno BbIXOAUT M3 34aHWA B pesyabTaTe TpaHCMMCCMM (NOTOK Tenna depes
OrpaKkAatoLLyHo KOHCTPYKLMIO 34aHUA M3-33 Pa3HMLbI TEMNEPATYP BHYTPU U CHAPYKM)
N BEHTMAAUMKN (0BMEH BO3AYyXa BHYTPM U CHAPYKM NOCPEACTBOM HEKOHTPONNPYEMBIX
yTEYEK B OTPaXKAAIOLWEN KOHCTPYKLMM 34aHUNA, A TaKKe NoCcpeacTBOM eCTeCTBEHHOM
WU MeXaHM4YecKoi BeHTUAAuMK). CONHEeYHOEe M3/yYeHUe Yepes MpPo3payHble
KOMMOHEHTbI 34aHMA, a TaKKe Tenao, ucxoaawme ot nNpubopoB U Atoaeint BHYTPU
34aHUA, nogaet Tenao B 34aHue. B uaeanbHom ciyyae BCE 3TO Haxogutca B
paBHOBeCUMU.

OfHaKo, B 3aBMCMMOCTM OT TemMnepaTypbl HApYKHOTO BO34yXa, HECMOTPA Ha
CTPOUTENLCTBO, aZaNTUPOBAHHOE K COOTBETCTBYIOLLEMY K/IMMATY, MOXKET BO3HUKHYTb
HeobXoAMMOCTb, MO KpaiHeil Mepe BpeMeHHO (B HalMX WKUPOTaXx, IaBHbIM 06pasom,
3MMOI4), CHabKaTb 34aHME UM NOMELLEHME UCKYCCTBEHHBIM TENIOM, YTOBbI AOCTUYb
Kenaemon TemnepaTypbl BHYTPU NomeLLeHus. B pesyabTate BO3HWKaeT NOTPeBHOCTb
B OTOM/IEHUM,

2 KnaitH, Onusep, LLneHrep, Mopr (2008): KoHauLmoHMposaHue nometeHui, basenb, 6ocToH, cTp.21
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DHeproHocuTenu:

0, Q,= TpaHCcMUCCHOHHBIE MOTepU Tenna
:%: / Q,= [oTepu Tenna yepes BEHTUNALMIO
z12%¢C / Q.= Mocrynnetue sHeprim conHua
o Bosayx 0. = Moctynnenus BHYTPEHHEN 3HEPTUM
20°C 3422';5; (mogu, ocseleHue, npubopbl 1 T.4.)
0, / _ Mputok Tenna (noTpebHOCTL B
0 Q. ,QJ Q. ,/ > OTONNEHUM)
; i L L
i 1777
I Cucrema Q.
MICTOYHUK 3HEPTUM | oronnetua
L : l MoTpeGHOCTb B
0, Q.+ Q, > Q,+ Q,: oronnennu

Puc. 5: BosHukHoseHue nompebHocmu 8 omonaeHuu®

Ecnn conHe4yHoro u BHYTPEHHEIO NPUTOKa 3HEPIMUN HEAQOCTATOYHO, NMOTEPU TEMNA B
34aHUN UK nomelweHnn AO0N1XKHbI bbITb KOMNEHCUNPOBaAHbI TENZIOM, NOCTYNatOWMM U3
CNCTeMbI OTONN1EHNA C UCNONb30BaHMEM nogxodAwero MCTOYHNKa aHeprmn (CM. pwnc.
5).

2.2 [lpounssoacTso Tenna

Ecan ecTb HeobXOAMMOCTb B OTOMIEHWUM, TEMAO AO/MKHO ObiTb NPou3BeAeHO U3
NCTOYHMKa 3Heprum. 3To obecrneuymBaeT TernjoreHepaTtop Kak BaKHbl KOMMOHEHT
cUCTEeMbl OTOMNEHMA.

Ha puc. 6 npeacrasieH 0630p BO3MOKHbIX TEMN/I0reHepaToOpos.

FeHepaTop Tenna

Tennosble Hacocbl BnouHble TennoaneKTpocTaHuum  OToNUTENbHBINA KOTEN
lpyHT/BOAA Masyt MasyT

Boga/soga MpupoaHbIN ras MpupogHbIl ras
Bosayx/Boaa buoras paHynaT

Puc. 6: 0630p pacrnpocmpaHeHHbIX Mera02eHepamopos U nodxodauwUX UCMOYHUKOS
sHepauu (XaiiHep (2010 2.)*

OZHMM 13 camblX PacnpoCTPaHEHHbIX TENOTEHEPATOPOB B HALLMX LIMPOTAX ABAAETCA
KoTen, 06bIYHO PACcMOOXKeHHbIN B noaBane 3aaHuA. Tenno, Kak npasuao, obpasyetcs
B pesy/nbTaTe CKUIaHWMA WMCKONaemblX BUMOOB TOMAMBA, TaKMX Kak MasyT, ras wau
ApesecuHa (rpaHybl), B KauectTBe BO306HOBAAEMOro UCTOYHNKA SHEPTUK. 3aTem 3TO
TENnJ0 nepepaeTca 4yepes TenNOOOMEHHUK B TENJIOHOCUTENb, OObIYHO BOAY, M
pacnpegenseTca no Bcemy 34aHu0 (LeHTpabHOE OToNIeHWe 34aHuA).

3 KnaitH, Onueep, LneHrep, Mopr (2008): KoHaMLMOHWpOBaHMe NnomelleHuii, Basenb, BocToH, cTp.21
4 Xeitnep, Maiikn, Tunb, Autep/Pyodd, o (2010): ObLiee NpaBUAO NHKEHEPHbIX cMcTeM 3a4aHuA. s
apxmTekTopos, MioHXeH, €.28
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Hanbonee sdpdeKTUBHbIM SIBAAETCA TaK Ha3blBAEMbI KOHAEHCALUMOHHbIN KoTen,
KOTOpPbIM 3abMpaeT 4ONOJHUTEIbHOE TEN/O U3 OTPABOTaHHbIX ra30B U TaKMM 06pasom
MOXeT A0CTMYb Bbicokoro KMNA, (cm. puc. 7).

EbIXNOMNHBIE
rasal paawarop

@

RL <50°C VL

2.WT T.WT

\—E |
KoHAgHCAT E [ Bosmx
BEHTWID === = [

= WT = TennooBmeHHWK
YL = [opadya
RL = OTtBOO

Puc. 7: lpuHyun KoHOeHcauyUuoHHo20 Komaa®

KoHOeHCaUuMoHHbIe  KOT/Ibl  Ay4ylle BCEro KOMOBWHMpOBaTb C  CcUCTeMamu
NOBEPXHOCTHOTO OTOM/EeHUs (Hanpumep, Tennblid Nos) M3-3a HeObXOAMMOWN HU3KOW
TemnepaTtypbl BoAbl B 0bpaTHOM Tpybonposoae (cm. pa3aen 2.3). bharoaaps HU3KOM
TemnepaTtype, 3TU CUCTEMbI TaK}Ke XOPOoLIO NoAXOAAT ANA AO0MNO/IHEHUA TEPMUUYECKUX
COMIHEYHbIX YCTAaHOBOK. W3-3a HW3KOW TemnepaTypbl BbIX/IOMNHbIX a30B W
OOMNOJIHATENBHOTO BbIXO4a Tenna (cm. Bbiwe) AbiMoBas Tpyba KOHAEHCAUMOHHOMO
KOTNa O6bIYHO [A0/IKHA MMETb KOHAEHCaTO-YCTOMUMBYIO BHYTPEHHIOW Tpyby u
BEHTMNATOP (KOMNpeccop), Tak Kak AeicTBne NogbEMHOMN CUbI CANLIKOM cnabo.

MOMMMO CMFraHUS MCKOMAEMOTO WAWN pereHepaTMBHOro TONAMBA A5 NPOM3BOACTBA
Tenna, Tensao, nojy4aemoe B pesyabTaTe APYrMx MPOLECCOB, MOXET TaKkKe
MCNONb30BaTbCA B 3A4aHMAX. [pUMepom 3TOro ABAAETCS MCMOJIb30BaHME Tenna,
BblpabaTbiBaEMOro B NpoLecce NPON3BOACTBA 3/IEKTPOIHEPTUN.

B 6onblMHCTBE CNy4YaeB BbIPAabOTKA 3/1EKTPOIHEPrMM, Kak M BblpaboTKa Tenna,
NPOUCXOAMUT B pe3ysbTaTe MNPOLECCOB CropaHuaA, B MTore obpasytoTca ropsayune
oTpaboTaHHble rasbl. [lyTem nepeaaym 3TOro Tensaa, Hanpumep, B BOAHbLIA LMK/, U3
npoLecca CKUraHWA Mosy4aloT ABe GOPMbl SHEPTUUN: ITEKTPUYECTBO (MOLLHOCTD) U
Tenno. [ostomy ee Ha3blBaloT "KOMOWHMPOBAHHOW BbIPAabOTKON TensjaoBOM MU
anekTpuyeckoit sHeprum (TIL)". MO OTHOLWEHUIO K KOAMYECTBY MCMO/b3yEMOrO
TOMN/IMBA MOXHO A06uTbcA oyveHb xopowero KMJ, Tak Kak 60abluas 4acTb 3Hepruu,
copeprKallenca B TONAUBE, ABAAETCA NPUrOAHOM ANA UCNO/Ib30BaHUA.

5 KnaitH, Onusep, LneHrep, Mopr (2008): KoHAMLMOHWpPOBaHMe nomelleHuii, basenb, BOcToH, cTp.54
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ca.1/3 cuna £a.2/3 Tenno

Beixnonsl

: [4]
loptoyee TONNMNUBO :
: Llent Hakana
Tenepartop Motop TennooBMeHHK

Puc. 8: [lpuHyun KombuHUpPoB8aHHOU 8bipabomKu mernaoeoli u 3anekmpuvecKol
sHepauu ¢ 6ao4Holi TILP

MPUHUMN KOMBUHUPOBAHHOM BbIPAbOTKM TEMNNOBOM U 3NEKTPUYECKOM IHEPTUN MOXKET
NPUMEHATBCA B KPYMHbIX TEMJIO3NEKTPOLEHTPANAX, @ TaKKe B CpeaHux (Hanpumep,
ONA CHAOXKEeHUA KUAULWHOrO GOoHAA) MAM ManblX dNEKTporeHepaTopax (Hanpumep,
ANnA  CHabxeHua opgHoro 3paHuA). CpegHue WAM  Manble 3NEKTPOCTAHUMKU U
TennoreHepaTopbl Ha3biBaOTCA 6104HbIMM TIL, M 06bIMHO NOCTaBAAIOT TEMAO B BUAE
ropsyen sBoapl ¢ Temnepatypon 80-90°C (cm. puc. 8). B KauectBe TonnuBa 34ecb
MCMNONb3yeTCs B OCHOBHOM NPUPOAHbIN a3 U JIerKOe XNaKoe TONANBO, a Takke buoras
n 6uoTonnMeo (Hanpumep, pancoBoe Mac/o).

Ewe oAHON BO3MOXKHOCTbIO AnA obecneyeHMAa HeobXOAMMOro Tenna sBAAETCA
MCMO/Ib30BaHME 3HEPreTUUECKOTO NOTEHLLMA/A OKPYHKAIOLLLEN cpeabl 34aHMA.
MomUMO TeMNepaTypHOro YPOBHS HAPYKHOTO BO34yXa WM 0TPaboTaHHOro BO34yxXa B
NMOMeLLLEeHUN, AN 3TOW LEeNUM WUAeaNbHO MNOAXOAAT OTHOCUTEIbHO MOCTOAHHbIE
TemnepaTtypbl Ha Pa3INYHON TNyOBUHE TPYHTA, B FPYHTOBbLIX BOAAX U B BAU3NENKALLMX
BOAHbIX pecypcax. Ha pucyHKe 9 NoKasaHO UCMO/Ib30BAaHWE re0TepMasibHON 3HEepPrum
yepes HazeMHble KOJIIEKTOPbI U TeoTepMasibHble 30HAbI.

& KnaitH, Onusep, LneHrep, Mopr (2008): KoHAMLMOHUpPOBaHMe NomelleHuii, basenb, BocToH, cTp.55
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WP = TennoBo# Hacoc Heobxoguman nnowais

KOnnekTopa: okomno 25 m2/kBTt
TennonpovM3BoOAMTENEHOCTE

Puc. 9: Ucnonb3osaHue sHepauu oKpyxarouweli cpedsi (2eomepmansbHoli 3Hepauu) 014
omonumernbHbix yenel’

DHepruto, Nosly4eHHY U3 3TUX UCTOYHMKOB, MOXHO MCMO/Mb30BaTb A/1Aa oborpesa
34aHMIA  3MMOM U OXNaXkgeHus netom. [nA OTONNEHWs, OOHAKO, YPOBEHb
TeMnepaTypbl, Kak NpPaBuno, AO/KEH ObITb MNOBbIWEH 3@ CYET WCMO/Ib30BAHMA
OONONHUTENbHON 3Heprnn. OBbIYHO 3TO AenaeTcA C NOMOLLbI TaK HasblBaeMbIX
TeNnI0BbIX HAaCOCOB, KOTOpble PaboTaloT MO TOMY e NPUHLUMY, YTO U XONOAUSIbHUK.
OHM NoBbILWAIOT TEMNEPATypy TENNA, M3BJEKAEMOIO M3 HAPYKHOIO BO3AyXa, FPYHTa
WAN TPYHTOBbLIX BOA, M MepenaloT ero B cuctemy otonseHua (cm. pwuc. 10).
OPPeKTMBHbIM TENOBON HACOC AOMKEH UMETb KO3PPUUMEHT None3Horo aencrema B
He meHee 3,5-4% KoadduUUMEHT NPOM3BOAUTENLHOCTU B OMUCbIBAET COOTHOLIEHUE
MeKay Npou3BEeAEHHON TENN0BOW 3HepPruen n aHepruen (0BbIYHO 31EKTPUYECKON),
ncnosibayemon ans paboTbl Komnpeccopa.

MNpuHATOE OtgaHHoe
Tenno Tenno

M 6
L'LL‘_/ BnekTpU4ecTro/ras Z‘Ui pyUHLMN paboThl

TEMOBOro Hacoca

PacluvpuTenbHbIn BEHTUIb

Puc. 10: MpuHyun paboms! mennogo2o Hacoca®

7 KnaitH, Onusep, LLineHrep, I?Iopr (2008): KoHauumoHMpoBaHWe nomeweHnin, basenb, BocToH, cTp.56

8 XeitHep, Maiikn, Tunb, Autep/Pyodd, o (2010): ObLiee NpaBMaO NHKEHEPHbIX cMcTeM 3a4aHuA. s
apxmTekTopos, MioHXeH, €.28

9 KnaitH, Onueep, LneHrep, Mopr (2008): KoHaMLMOHWpOBaHMe nomelleHuii, basenb, BocToH, cTp.57
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Yem Bbilwe TemnepaTypa UCTOYHMKA TeMnaa UAM YEeM MeHbLUE PasHULA TemnepaTyp
MEXKAY UCTOYHMKOM Tenna u OTONUTENbHbIM KOHTYpOM, Tem adpdekTnBHee paboTtaeT
TennoBoi Hacoc. [lo3ToMy TennoBble HACOCbl B Ka4yecTBe Ten/ioreHepaTopos
0CO6EHHO N0Ne3HbI B KOMBMHALLMK C HUSKMMK TEMMEPATYPAMMU CUCTEMbI U BONbLUMMMU
NOBEPXHOCTAMM Harpesa, TaKUMM KaK CUCTEMbI HAaMOIbHOTO OTOM/IEHMUA.

2.3 TennoobmeH (pacnpegeneHve u nepepgava Tenna B
nometieHue)

Cuctema pacnpegeneHuvsa Tensa B 34aHUW NpeacTaBaseT coboi cAsyollee 3BeHO
MeXay BblpaboTKOM M nepegayen Tensa B NMOMELLEHUU, T.e. TEMO, KaK NpaBuno,
BblpabaTblBaeTCA LLEHTPAAM30BaHHO M  TPAHCNOPTUPYEeTCs B  OTanaMBaemoe
nomelleHne C MOMOLLbIO BoAbl (MM BO3Zyxa) B KayecTBe TPaHCMOPTUPYHOLWEro
cpeactBa. Ha puc. 11 npeactaBsieH COOTBETCTBYOLWMIN 0630p.

Boga sABnseTca Nyywum TEnIOHOCUTENEM, YeM BO34yX, U MOSTOMY LLEeHTpasbHOe
oTon/ieHMe 34aHui C ropAdYeit Bogoi ABnseTcA Hambosiee pacnpocTpaHEHHOM
cuctemoit. Tpyba, B KOTOPOI Boda TEYET U3 TeNnoreHepaTopa B CMCTEMY Mepeaayu,
Ha3biBaeTca "nopgaya’ (VL), obpaTHaa Tpyba HasbiBaeTca "oTtBoa" (RL) (cm. Puc. 7).
Temnepatypbl, Npeobiagatowme B 3TUX Tpybax, ABAAIOTCA BayKHbIM NapaMeTpom A
KOMBWHMPOBaAHMA TENIOTEHEPATOPOB U CUCTEM TENIonepeaaydn.

Pacnpen.eneHue Tenna
HEpes Body 4yepes Bo3ayx
Pagwatop KoHBekTop [MaHencHoOE oTONNEHWE Cuctema oTonneHus n

BEHTUNALUK

Puc. 11: Cucmemol pacnipedeneHus u nepedaqu menna’®

[na MUHUMK3ALUKM NOTepb SHeprnM TPybonpoBoAbl, Kak NPaBMIO, AOMKHbI BbITb KaK
MOYHO Kopoue, U fo/XKHa bbiTb obecneyeHa fONOAHUTENbHAA U30AALMA. N3onaums
TaKXKe CAYXWUT  ANs  NpeaoTBpalleHna  obpas3soBaHMA  KoHAeHcaTa  npu
TPaHCMNOPTMPOBKE XON04HbIX BELLECTB.

Ecnn Tenno BbipabaTbiBaeTCa M M3/y4aeTcs HENocpeaCTBEHHO B NMOMELLEHUU, Peyb
naet 06 oTaeNbHbIX OTOMUTEbHBIX CUCTEMAX (Hanpumep, OTAe/bHble Neyu, rasosble
pagunaTopbl, aneKTpudeckne oborpesatenu n 1.4.). OHM NpeacTasaloT coboit ocobyto
dopmy OTOMMUTENbHBIX CUCTEM M HE pacCMaTpPMBalOTCA Aasiee B AaHHOW Ny6anKaumm.

B LponosHeHWe K TennoM30AMPOBaHHbIM Tpybam, apmatype W Hacocam Ana
pacnpegeneHus Tenna TpebyeTca COOTBETCTBYIOWAA CUCTEMA PEryanMpoBaHua. ITo

10 XeiHep, Maiikn, Tunb, Autep/Pyodd, o (2010): ObLiee npaBUI0 MHKEHEPHbIX CUCTEM 34aHMA. Jna
apxmuTekTopos, MioHXeH, .34
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HeobxoAMMO A1a NOCTOAHHOM aJanTauuu MOLLHOCTM OTOMUTE/IbHOM YCTAaHOBKU K
N3MEHSIOLLENCA NOTPEOHOCTM B OTOMAEHMM, HA KOTOPYIO BAMUAIOT NOrOAHbIE YC0BUSA
(BHewWwHAs TemnepaTtypa, BeTep, COJIHEYHbIE W3Ny4YeHWA), BHYTPEHHUE WUCTOUYHUKM
Tenna M WM3MeHeHWUs B WCMOJIb30BaHWMM MOMeLLeHusA. Tensonpom3BoAMTEIbHOCTb
AONIKHA PerynmpoBaTbCc aBTOMATUUYECKM B 3aBUCMMOCTM OT BPEMEHMW, a TaKkKe oT
Hapy:KHOM M BHYTPEHHelN TemnepaTypbl. B KUJAOM ceKTope B NepByl0 o4vepesb
MMetoTCA KnanaHbl PagMaToOpHbIX TEPMOCTATOB, HAPY!KHbIE M KOMHATHbIE TEPMOCTaTbI
C COOTBETCTBYIOLWMMM AaTYMKaMKU TEMMEPATYPbI, @ TAKKEe aBTOMATUYECKUI pexum
HOYHOTO CHUWMKEHMA TemnepaTypbl. A 6osee KpPynHbIX 34aHWUA UAW CUCTEM YacTo
PEKOMEHAOYETCA  WMCMONb30BaTb  aBTOMATU3MPOBAHHYKD  CUCTEMY  YMpaBieHMsA
3aHUAMM, KOTOPAsA KOHTPOIMPYET OTOMIEHUE B PA3/IMUYHbIX MOMELLEHMAX C MOMOLLbHO
OATYMKOB U LLEHTPANIbHOIO KOMMbIOTEPA.

Ewe opHoli npegnocblikoi 3$GEeKTUBHOrO CHabXeHWA 34aHUA TEenNOM ABAAETCS
rmapasnamyeckas 6HanaHcMpoBKa BCeM cuCTemMbl OTOMNeHMA. [unppasBanyvecKas
6anaHcMpoBka obecrneymBaeT OPUEHTUPOBAHHYIO HA CNPOC MoAavy OTOMUTE/NbHOWM
BOZbl B 34aHKMe. [lyTem peryanpoBKKM KAanaHOB M HAaCOCOB cUCTeMa OTKanMbpoBaHa
Taknum 06pasom, 4Tobbl B KaxKA40M NomMeLLeHUMN Bbl10 AOCTYNHO TONbKO TO KONNMYECTBO
OTONUTENbHOM BOAbl, KOTOpoe TpebyeTcA B COOTBETCTBMM C MNPOEKTOM WU
notpebHocTblo. Be3 rmapasanyeckort 6anaHCMPOBKM Boda pacnpegensnacb 6ol B
TPy6ONpPOBOAHOM CETU NO NPUHLMNY HAMMEHbLUETrO CONPOTUBNAEHMA. B pe3ynbTaTe 310
6bl NPMBENO K TOMY, YTO HarpeBaTe/ibHble MOBEPXHOCTU B OTAANEHHbIX MOMELLEHUAX
HefoOCTaTO4YHO obecneymnBanmcb BOAON M He HarpeBasiMCb AO0MKHbIM 0bpasom. ITo
NoKasaHo Ha pwuc. 12a/b. YTobbl M3bekaTb YacTUYHOM HeXBATKM oborpesa, cuctema
aBTOMATMYECKM MNOBbLIWAET TeMnepaTypy NoJayun, YTo HeonpaBhaHHO yBeANYMBaET
pacxog, Tonamea. Kpome Toro, 4acto npeanpuHMMAlOTCA MOMbITKM KOMMEHCUMPOBATb
He0CTaTOK Temn/ia 3a cYeT UCM0/1b30BaHUA 601ee MOLLHbIX LIUPKYAALMOHHbIX HACOCOB
Ans  oTonfieHMA. ITO TaKKe YBeNMYMBAET NOTpebAeHUe 3S/EKTPOIHEpPrun W,
cnefoBaTenbHO, 3aTpaThbl Ha Hee.

Puc. 12a: 2udpasnuvecku
HecbanaHcupo8aHHAA cucmema

Puc. 11.12b: 2udpasauvecku
cbanaHcuposaHHasa cucmema

Kpome Toro, HecbanaHcMpoBaHHas CMUCTEMa MOMET 3HAUMTENbHO CHU3UTb
3G PEKTUBHOCTL KOHAEHCAUMOHHOMO KoTna. Mpu n3BbITOYHOM Hamnope OTAe/bHbIX
MOBEPXHOCTEN Harpesa 3TO NPMBOAMT K MOBbILLIEHUIO TEMNEPATYPbI PELMPKYAALUM B
cucteme. BogsaHoi nap B oTpaboTaHHbIX rasax KOHAEHCALMOHHOTO KOTNa MOXKeT
KOH/ZEHCMPOBaThCA TO/IbKO B OrpaHMYEeHHOM 06bemMe WMAM He KOHAEHCUPOBAaTbCA
Booble. B pe3yabTaTe pacxoayercA MeHblie AONOSIHUTENbHOrO Tenaa, a SKOHOMMS,
KOTOPYt0 06bIYHO AaeT COBPEMEHHbIN KOHAEHCALMOHHbIW KOTe, aHHyaupyeTca (cm.
puc. 7).
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Yepes noaxogalLyto cMcTeMy TpaHCMOPTUPYEMOe TEN/I0 NepesaeTca OT reHepaTopa
yepes BoAy MAM BO3AYX B COOTBETCTBYIOLEE NOMELLEHME. ITO NPOUCXOANT HYACTUYHO
33 CYET U3/IyYeHMA M YaCTUYHO 3a CYET KOHBEKUMM (nepesaym Tensia Yyepes BO3ayX)
(cm. puc. 128). Tenno, nepenaBaemoe usnydeHvem, 6onee KomdpopTHO, MOSTOMY
CUCTEMbI Nepesayn C BbICOKOM A0NEN U3NYYEHUA NPEANOYTUTE/IbHEE C TOYKM 3PEHMUA
KomdopTa.

l I | |

. SREREER
o° °°o c°o°°o°° YV VY ¥ ¥y V¥
° ° 4
H |:| A L A A A
o 9§
| I |
KoHBekuuaA N3nydeHune

Puc. 12.c: Tunel mennoobmeHa'!

Kpome Toro, cuctembl Tenionepeaayun pasanyaloTca B 3aBUCUMOCTU OT TemnepaTypbl
nogauu (Ty), yAeNbHOM MOLHOCTU U UX BO3MOXHOCTE perynimpoBaHums.

TUNUYHBIMK cMCTEeMaMM Tenaonepeaadn Npu oToNJAeHUU ropsadelt BoAon ABAAIOTCA
b6aTapen (pagmaTopbl, KOHBEKTOPbI) WM CUCTEMbI MOBEPXHOCTHOIO OTOM/EHUA
(noporpes nona, notonka u T.4.). B Tabauue 1 npeacrtasneH 0630p cuctem
Tennonepenayn U ux CBOMCTBA.

Tab. 1: Ceolicmea cucmem mennonepedayu

Cucrembl MNpeumyuiectea | HepgoctaTku Donsa T, (C°)
Tenaonepegauu usnyuenusa/
KOHBEKLUUMn
Pagmnatop 3KOHOMMUYHO, Heobxoaumo mecto, | 50/50 50-75
6bicTpO, BUA, (90)
XOpOLLOo
perynupyetca
KoHBeKkTop SKOHOMUT y6opka, 20/80 50-75
MecTo, b6bicTpo, | 06pasoBaHMe NbiAK (90)
XOpOoLLOo
perynupyerca
Tennbit non XOpOoLmnit BO3MOXHbl Kanau 80/20 30-45
TemnepaTypHbIA | XON0AHOrO BO34YXa,
npodunb, BO3MOMHbI
HEBUAMMO BEHO3Hble
HapyLleHWs 13-3a

11 XelHep, Maiikn, Tunb, Autep/Pyodd, Ao (2010): Obuiee NpaBUNO MHXKEHEPHbIX CUCTEM 34aHuMA. Ona
apxmutekTopos, MioHxeH, c.11
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OTHOCUTENbHO
BbICOKUX TemnepaTyp
86113K nona,
Mea/ieHHoe
perynMpoBaHue,
npuroaeH He ans
BCEX M0/I0BbIX

NOKpPbITUI
OTtonneHue B XopoLni meaneHHoe 90/10 30-45
CTEHE W MOTOJ/IKE | TEMNEepPaTyPHbIN | peryanpoBaHue, Npu
npoounb, CTEHHOM OTOM/IEHUU
HEeBNANMO, HEBO3MOXHO
BO3MOHO npucTaBnTb mebenb
OoTanamMBaTb U Wnu caenatb
oxXJlaXaaTb BCTPOWKY, Npu
NOTO/I04YHOM
oTONNEeHUN
Heobxoamma
[,0CTaTOYHanA BbICOTA
NOTO/IKOB U
pPacCcToAHME MeXKAY
OoTan/inBaeMom
naowanbio u
noAbMU B
nomeLLeHnmn
BosaywHoe KombuHauma BO3MOMEH CKBO3HAK, | 0/100 30-49
oTonneHue BEHTMAAUMK U | cBbiwe 49 °C (70)
OTONNEHMUA, obyrnMBaHue Nbiau
6bicTpoe
perynMposaHue

KOHCprKLI,VIF! M pacnonoxeHne HarpeBaTe/IbHbIX 3/1eMeHTOB NPUBOAAT K Pa3/IN4HbIM
TEMNEPATYPHbIM I'IpOd)VII'IﬂM B nomeweHnn n, Takmm o6pa30M, OKasblBaloT ocoboe

BAUAHME Ha KomboprT.

Y106bI

MaKCMMa/ZIbHO I'IpM6I'IM3MTbCFI K wnaeaibHOMy

TemnepaTtypHomy npoduato, nepegadya Tenna B NOMeLLEHNE A0KHA NPOUCXOANUTb
NOCTOAHHO W BbiTb PAaBHOMEPHOM KaK B FOPM3OHTA/NIbHOM, TaK U B BEPTUKA/NbHOM
HanpassieHun (cm. puc. 13).
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naeanbHoe npodpuib Tennblii non OTOM/NeHWe CTeHbl  PajMaTop Ha paguaTop Ha
BHELWHEW CTeHe  BHYTPEHHel cTeHe

Puc. 13: Mpogunu KomHamHoli memnepamypsl 8030yxa cucmem menaonepedayu’?

BbaTapewn (paguaTopbl, KOHBEKTOPbI) NPEANOYTUTENIbHO YCTaHABAMBATb Ha BHELLUHEMN
CTEHe M B HEMOCPeACTBEHHOM 6M30CTUN OT OCTEK/IEHUS, YTOObI M36eXKaTb BO3MOXKHbIX
CKBO3HSKOB. HegocTaTKOM ABASETCA OTHOCUTE/IbHO BbiCOKaA Tpebyemas Temnepartypa
NOTOKa, 0COBEHHO B KOHBEKTOPAx, YTO AesaeT COYEeTaHWEe C CO/IHEYHOM TensoBomn
SHepruen, TENI0BbIM HACOCOM WM KOHAEHCAUMOHHOW TEexXHONOTuel meHee
pa3ymHbIM (CM. Take Bo306HOBASIeMble UCTOUHUKM SHEPTUM).

MaHenbHble OToNMTE/IbHbIE CUCTEMbI (CMCTEMbI NOAOrPeBa Nosa, CTeH U NMOTOKOB), B
KOTOPbIX TPYyObl OTOMIEHWUA MPOJIONKEHbI B CTAMKE, LWITYKAaTypKe WaM 06AMLOBaHbI
NoAXOAAWMMMK MaHeNAMM, ABAAIOTCA HEBUAMMbIMU U OTAAOT TEnNOo, rNaBHbIM
o6bpa3om, 3a cyeT M3Ay4eHUA B MOmelleHWe W co3aaloT 6osiee KOMPOPTHbIN
TemnepaTtypHbin npodunb (cm. puc. 13). Bonblwas HarpesaTefNbHas NOBEPXHOCTb
No3Bo/IAET 3HAUYUTENIbHO CHU3UTb TemnepaTypy MNOTOKa MO CPaBHEHU C
paguatopamu. OcobeHHO B AOMax C HM3KOW MNOTPeBHOCTbIO B OTONAEHUU M B
CoYeTaHMU C HU3KOTEMMEepaTyPHbIMU CUCTEMAMMU, TaKUMM KaK KOHAEHCAUMOHHble
KOT/bl, TENNOBbIE HAacOCbl U KOMBUHNPOBAHHbIE CONHEYHbIE TeN0Bble CUCTEMbI (CM.
Tak)ke Bo3obHoBAEMbIe UCTOYHUKU 3HEPrnn), NaHebHble OTOMUTE/IbHbIE CUCTEMbI
ABNAOTCA NOAXOAALLEN CUCTEMOM ANA Tennonepeaaqn.

B npuHUMME, TENNO MOMKET TaKXKe pacnpefensatbCa B 34aHMM W MOAaBaTbCA B
nomelleHne C MOMOLWbI BEHTUIALMOHHbLIX CUCTEM (CMCTEMbl BO34YLUIHOTO
oTtonneHus). OgHaKo, NOCKO/bKY, KaK y»Ke YNOMWHAN0Ch, BO3AYX ABASETCA MNOXUM
TENNIOHOCUTENEM, 3TO, KaK NMPaBuaO, NOAE3HO TOJIbKO B 34aHUAX C OYEHb BbICOKUM
CTaHAAPTOM TEM/IOU30NALUMM U HU3KOW NOTPEBHOCTbIO B OTOMJIEHUM, Hamnpumep, B
NacCUBHbIX AOMaX.

Mamepuan npedocmasneH npog. op. A. KOcmom, Esponelickuli o6pazosamesibHbll
UeHmp 3KOHOMUKU YUAUWHO020 x03slicmea u Hedsuxcumocmu (EBL),
EBZ Business School, 2. boxym, lepmanHus, 2020 e.

2 Knaitn, Onusep, LneHrep, Mopr (2008): KoHAMLMOHMpPOBaHMe nomelleHuii, basenb, 6OcToH, cTp.66
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