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MO,II;eJIMpOBaHMe rryCKOBhIX pe)l(llMOB pa60ThI TeIIJIOBOM 3aBeChI

J{-p meXH. HayK A. 10. fPHfOPbEB, H. A. PYElI:OB, A. A. IIlHJIEU:
CaHKm- IIemep6yp2cKuu Hau,uOHaJlbHbiUuccfleooeameflbcKuu yHueepcumem JfTMO

JfHcmumym xOflooa u 6uomexHoflo2UU
191002, CaHKm-IIemep6YP2, yfl. JIoMoHocoea, 9

Rising demand for energy efficiency of termal screens, which provide the desired temperature and other pa-
rameters in rooms with open doorways, make it necessary to explore various ways to use this type of equip-
ment, including the launches of short-term period of not opening openings. Simulation of start-up modes allow
termal screens during the design and equipment selection to take into account all the possibilities of the termal
screens, including, if necessary, and its periodic, short-lived particles.

Keywords: aerodynamics, thermodynamics, air conditioning, thermal screens.

KnIO'IeSblecnosa: aapOAII1HaMII1Ka, TepMOAII1HaMII1Ka, KOHAII1I...\1I10HlI1pOBaHlI1e,TennOBble 3aBeCbl.

I10BhIweHMe Tpe60BaHMH K 3Hepr03<p<peKTMB-

HOCTM pa60ThI B03,D,yIlIHhIX TennOBbIX 3aBec (BT3),

06eCnel.fMBaJOllJ,MX He06xo,D,MM)'lO TeMnepaTYPY M ,D,PY-

rMe napaMeTphI B nOMellJ,eHJ:UIX C OTKpbITbIMM npo-

eMaMM, Bhl3bIBaeT He06xo,D,MMOCTb M3yqeHIDI pa3JIl!P:l-

HbIX cnoc060B npMMeHeHIDI ,D,aHHoro BM,D,a060PY,D,0-

BaHJ.15I,BKJIJOya51KpaTKoBpeMeHHbIe nyCKM Ha nepMO,D,

He ,D,OJIrOCpOl.fHOrOOTKPbITIDI npoeMOB.

MO,D,eJIMpOBaHMe nyCKOBbIX pe)l(Jo[MOB pa60TbI

BT3 n03BOJIMT Ha 3Tane npOeKTMpOBaHIDI M nO,D,60pa

060py,D,OBaHIDI yqecTb Bce B03MO)I(HOCTM ,D,aHHOHBT3,

B TOM l.fMCJIe M npM He06xo,D,MMOCTM ee nepMO,D,l!P:leC-

KJ1X, KpaTKOBpeMeHHhIX BKJIJOl.feHMM. MaTeMaTl!P:leC-

Ka5I MO,D,eJIha3po- M TepMO,D,MHaMl!P:leCKJ1Xnpou;eCCOB

B npoeMax, OCHallJ,eHHhIX TennOBbIMM3aBecaMM, 6aJM-

pyeTc5I Ha ypaBHemUIX PeMHOJIb,D,CaM,D,p., onMCbIBaJO-

llJ,ID HeCTaU;MOHapHoe, TYP6yJIeHTHOe TeqeHMe B5I3KOrO
ra3a [1]. I1oCTaBJleHHa5I 3a.a.al.fapeweHa KOHel.fHO-pa3-

HOCTHhIM MeTO,D,OM, nporpaMMa paCyeTa COCTaBJIeHa

Ha aJJropMTMl!P:leCKOM 513bIKeVisual Basic, naKeT KOTO-
poro Tpa.a.VlUMOHHOBXO,D,MTBO Bce nOCJIe,D,HMeBepCMM

Windows.D.JI51 nepCOHaJJhHoro KOMnhJOTepa.
J1cxO,D,HhIe ,D,aHHhIe .D.JI5IpaCl.feTa COOTBeTcTBy-

JOT BT3 Cpe,D,HerO KJIaCca «KTIacCMK», npOVl3BO,D,CTBa

3aBO,D,a«ApKTOC», C-I1eTep6ypr: CKOpOCTb TeyeHIDI

B03,D,yxa Ha BbIXO,D,eM3 BT3 V = 7,1 M/ c; TeMnepaTYPa

306,5 K; BhICOTa npoeMa H = 1,6 M; WMpMHa paCl.feT-

HOH 06J1aCTML = 1,4M; TeMnepaTYPa Hapy)I(HOrO B03-

,D,yXa(273,1-273,3 K) M TeMnepaTYpa B nOMellJ,eHMM

(293,4-294,8 K) nepeMeHHbI no BbICOTe.

Ha pMC. 1 npe,D,CTaBJIeHbI nOJI51TeMnepaTyp M CKO-
pocTeH Tel.feHJ.15IB03,D,yXa B CeyeHMM, HaXO,D,51llJ,eMC5I

B Cepe,D,MHenpoeMa M pacnOJIO)l(eHHOM nepneH,D,MKY-

JI5lpHO llJIOCKOCTM npoeMa, .D.JI5Ipa3JIl!P:lHbIX MOMeHTOB

BpeMeHVI t nOCJIe Hal.faJJa pa60TbI TennOBOM 3aBeCbI.

B nepBbIe MOMeHTbI nOCJIe HaYaJJapa60TbI BT3 Ha-

l.fJ1HaeTC5Inpouecc BhITeCHeHIDI paHee HaxO,L(I{Bwero-

C5IB03,D,yXa60JIee TellJlhIM M3 3aBeChI (CM. pMC. 1, a-r).
I1ocTeneHHO OTTeCH5IeTC5IXOJIO,D,HbIMB03,D,yXOTceqeHIDI

npoeMa, ecJIJo1B HaqaJIhHbIM MOMeHT BpeMeHM .D.JI5IBcex

L = -0,14 ... -0,7M (cHap~ OT npoeMa) TeMnepaTYPa
HJ1)I(e278 K, TO ~e nOCJIe ,D,ByxceKYH,D,pa60ThI 3aBeCbI

3Ta 06J1aCTb3Ha'illTeJIbHO C~aeTC5I M C,D,BMraeTC5IB npa-

BO npJ1MepHO,D,O L = -0,65 ... -0,7M, a B 06J1aCTML =
-0,14 ... -0,65M M H> 0,8M TeMllepaTypa B03,D,yXaCTa-

HOBMTC5IOT 284 K,D,o 294 K. BHyTpM nOMellJ,eHIDI (L > 0)

TaK )l(e npOMCXO,D,MTYBeJIl!fl:[eHMeTeMllepaTypbI B03,D,yXa,

HOHeTaKCMJIbHO KaKCHap~. 3,D,eChnpOCTonpona.a.aJOT

06JIacTM: C TeMllepaTypOM MeHbwe 288-290 K, YMeHh-

WaeTC5I 06JIaCTb C TeMllepaTypOM 290-292 K VI YBe-

JIl!fl:[J1BaeTC5I 06JIaCTb C TeMnepaTypOM 292-294 K,

a B6JIM3M CeqeHIDI npoeMa M3-3a nOCTYnJIeHJ.15IB03,D,yXa

M3 BT3 n05lBJImOTC5I 06JIaCTM C TeMnepaTypOH B03,D,yXa
,D,O304 K. ,I:LJur Bcex MOMeHTOB BpeMeHM (CM. pMC. 1, a-3)

qyTb XOJIO,D,HeMB03,D,yXcHap~ OT npoeMa B BepXHeM

M HJ1)I(HeM06JIaCT5IXpacqera. B BepXHeM 06JIaCTM pacqe-

Ta 3TO 06'b5lCH5IeTC5InocrynneHMeM XOJIO,D,HOroB03,D,yXa

cBepxy, a B HJ1)I(HeMl.faCTM:3aTeKaHMeM 60Jlee XOJlO,D,HO-

ro, a 3Hal.fMT J1MeJOllJ,ero 60JIhwyJO nnOTHOCTh, B03,D,yXa

qaCTWIHO BbITeCH5IJOllJ,ero 60Jlee JIerKMi1 TellJlhIM B03,D,yX

M3 3aBeCbI BBepx. 3TO nO,D,TBep)l(,lJ,aeTC5IM nOJI5lMJ1CKO-

pOCTeMTeqeHIDI B03,D,yXa.KTpeTbeM ceKYH,D,epa60Tbi 3a-

BeChI (pMC. 1, r) CTpy51Tennoro B03,D,yXa,D,OCTJ1TaeTnOJIa

npoeMa M HaqMHaeTC5I ee paCTeKaHMe CnO,D,beMOMqaCTVI

Tennoro B03,D,yXaBBepx M3-3a ,D,eMCTBIDIApXJo1Me,D,OBhIX

CMJI, l.fTOnOKaJaHO Ha pMC. 1, r-e.

,I:LJur MOMeHTOB BpeMeHM 3 ~ t ~ 14 C (CM. pMC. 1,

r-)I() nOJI51TeMllepaTyp M CJIeBa, M cnpaBa OTnpoeMa Me-

H5IJOTC5IB CTOpOHYYBeJIl!fl:[eHIDI 06JIaCTeH C60nee BbICO-

KOM TeMllepaTypOH. BHyTpM nOMellJ,eHIDl, npaKTl!P:lecKJo1

BO BceM paCqeTHOH 06J1aCTMHal.JJ1Ha5IC ll5ITOH ceKYH,D,bI

pa60TbI BT3 (PMC. 1, ,D,), TeMllepaTypa B03,D,yXaCTaHO-

BMTC5IBbIWe 294 KM npOMCXO,D,MTYBeJIl!fl:[eHMe06J1aCTeH

C60JIee BbICOKOMTeMllepaTypOH. CHap~ nOMemeHJ.15I

(06JIacTM: OT 288-290 K ,D,O294-296 K) cymeCTBeHHO

paCTeT TeMllepaTypa B HJ1)I(HeH l.J.aCTMnpoeMa.

Ha pMC. 1,)1(,3 nOJIe TeMnepaTYP.D.JI5I t ~ 14 CnpaK-
Tl!P:leCKM He MeH51eTC5I M MO)I(HO Cl.J.MTaTbl.fTO 3aBeca

BbIWJ1a Ha CTaU;MOHapHbIM pe)l(Jo[M pa60ThI. I1pM 3TOM

nOJIe CKopOCTeM BbIXO,D,MTHa CTaU;MOHapHbIM pe)l(Jo[M

paHbwe, ~e nOCJIe ll5ITOM CeKYH,lJ,bIpa60Thi 3aBeChI,

nOJI51CKopOCTeM TeqeHIDI B03,D,yXa B paCl.J.eTHOMceye-

HMM npMMepHO O,D,MHaKOBbI(pMC. 1,,D,, e).

TaKJ1M 06paJOM, eCJIM,D,aHHa5IBT3 pa60TaeT B pe-

)I(Jo[MeKpaTKOBpeMeHHbIX nyCKOB npM 3a.a.aHHhIX yCJIO-

BJ15IX,TO Ha CTaU;MOHapHbIe yCJIOBIDI pa60ThI no BceM
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L,M

napaMeTpaM (TeMllepaTYPa M CKOpOCTh Te'leHIDI B03,LJ,yXa

B npoeMe) OHa BbIXOAMT TOJIbKO 'lepe3 'leThIpHa,u,uaTh

ceKYHA nOCJIe BKJIIO'leHIDl. ,l:(mI: MHbIX yCJIOBllll pa60TbI

BT3 (BbIcoTa npoeMa, TeMllepaTYPa BHe MBHYTPM nOMe-

~eHIDl, HaJIM'lMe BeTp5IHoro Hanopa MAP.) BpeWi BbIXO-

Aa Ha CTaIJ,MOHapHbn1 pe)I(HM pa60ThI 6YAeT APyroe.
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