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Ha ocHoBe paspaboTaHHON MaTeMaTU4Yeckon MOZEnu U anropuTma ee pea-
nM3aummn BbIMOMHEHO YUCHEHHOe MCCneqoBaHUe TemnepaTypHbIX Momen Xunoro
MOMELLLEHNST MHOTOKBapTMPHOrO AOMa, MO3BOSMBLLEE OLEHUTb AMHAMUKY M3MEHe-
HUS TemnepaTypbl BO34yxa B HeCTaUMOHapHbIX YCrOBUSX B pe3yrbTaTe MnoBbille-
HUSI MU CHUXKEHWUSI MOLLLHOCTM OTOMUTENbHbIX NPUOGOPOB OTHOCUTENBHO HOPMUPY-
eMoVi Benu4YMHbl. PesynbTaTbl pacyeToB nokasanu, YTo Ans MaHesrbHbIX JOMOB
[ONYyCTUMBIN Nepuos N3MEHEHMs1 MOLHOCTM cocTaenseT He Gonee 6 4. [JuanasoH
N3MEHEHUST MOLLHOCTU Mpu 3ToM — A0 40 %. MNpakTuyeckoe npuMeHeHue mnony-
YeHHble pe3ynbTaTbl MOTYT HaWTU B MHTENMEKTYanbHbIX CUCTEMAX TenrocHabxe-
HUS MUHUMK3ALMK NOTPEBNeHNst TONSNIMBHO-9HEPreTUYECKUX PECYPCOB.

KnioueBble cnoBa: TennocHabxeHne, oTonUTenbHas Harpyska, OTONUTEnb-
HbI NpMBOp, TennoBasi MOLHOCTL, TEMNepaTypHbIe Nons.

Wn. 3. Bubnworp.: 8 Ha3B..

Numerical investigations of temperature fields in the apartments of a multi-
dwelling building has been carried out on the basis of the developed mathematical
model and algorithm of its realization. The investigations have made it possible to
evaluate dynamics of changes in air temperature under unsteady conditions due
to increase or reduction heating device capacity with regard to standardized val-
ues. The calculation results have demonstrated that a permissible period for ca-
pacity change accounts for not more than 6 hours. At the same time the rate of
capacity change is up to 40 %. The obtained results can be practically used in the
intelligent heating supply systems with the purpose to minimize consumption of
fuel and power resources

Keywords: heat supply, heating loading, heating device, heating capacity,
temperature fields.
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Beenenue. [IpruMeHeHNE HHTEMIEKTYaNbHBIX TEXHUYECKUX KOMILIEKCOB SIB-
JIeTCsl TIEPCIEKTUBHON pealbHOCTBIO, TO3BOJIAIONIEH Ha COBPEMEHHOM 3Tarle
pasBuTHs 00IIeCTBa 00ECIEUUTh POCT €ro OJarococTosiHus. B MupoBoii mpax-
THKE TEHACHLUSA HCIOJIb30BaHHA JaHHBIX KOMIUJIEKCOB B MHXEHEPHOW TOpoJI-
cKoll MH(PACTPYKTYpe MOTydrsia TEpMUH «yMHBIH ropoay» [1]. Tlog HUM TOHU-
MaloT ropoj, HHPPACTPyKTypa KOTOPOTO BBICTPOEHA HA OCHOBE TEXHOJOTH,
MO3BOJIIOLINX PAIlOHAIBHO MCIONb30BaTh MaTepHaIbHbIE, TPYAOBBIE U JHEp-
reTUYeCcKUe Pecypchl U MUHUMHU3UPOBATh BO3JIEHCTBHS Ha OKPYKAIOIIYIO CPey.
O4eBHIHO, YTO MPHU PeaTU3aH KOHIETIINN «YMHOTO TOPOa» CHCTEMBI HHKe-
HEpHOU MHQPACTPYKTYPbl AOJDKHBI 001agaTh JOMOJHUTEIBHBIMUA ONIMAMH IO
CPaBHEHHUIO C TPATUIMOHHBIMU. B 4acTHOCTH, 3JIEMEHTHI CUCTEM SHEpProcHad-
KEHHSI JOJDKHBI «yMETb» COTJIACOBBIBATH IMPOM3BOJICTBO M MOTpelIeHne 3Hep-
TMA TI0 KPUTEPHIO MHUHHMMHU3AINHM HOTPEOJCHHS TOIUTUBHO-3HEPIETUUYECKUX
pecypcoB.

B nanHO# moCcTaHOBKE TEOPETUYECKUN W MPAKTUUYECKUM MUHTEpPEC MpencTaB-
JIAET 3a/a4a ONpeAeNeHHs JOMyCTUMbIX I'paHUIl KOPPEKTUPOBKHA HArpy3oK Tel-
nonorpebnenns. Kak u3BecTHO, OCHOBHBIMU BHJAMHU TEIJIOBOW HArpy3Kd B CO-
[IHaJLHO-OBITOBOK cdepe SABIAIOTCS OTOIDICHHE W TOpsSvee BOAOCHAOKCHHE.
IlepBas (oTomuTenbHAs) B TEUCHUE OTONMMUTENBHOTO ce3oHa (s benapycu ero
MIPOJIOJKUTEIBHOCTE cocTaBisieT 0koio 4000 4 B Tof) U3MEHSIETCS B Ipenenax
ot 20 1o 100 % cBoero pacyeTHOro MakCUMyMa U ONPEAENAECTCS B OCHOBHOM
TEMIIepaTypoll Hapy>XKHOTO BO3Ayxa. Bropas Harpyska (ropsiuee BogocHaOke-
HUE) B CPeIHEeM I KWIOW 3acTpoiiku coctaBisger 20-25 % or pacderHo-
ro MakCMMyMa Harpy3KH OTOIUIEHWS M M3MEHSETCs B TedyeHue cyTok oT 0 1o
100 %, uMes Ba APKO BBIPAKEHHBIX MUKA B OyAHHE AHU U CHEHUPHUYECKYIO
CTPYKTYPY B BOCKPECHBIE€ U Mpa3JHUYHBIC JHU B 3aBUCHMOCTH OT CE30HA roja.
ITo texnomoruu ympasienust B CLT, He 00OpyZoOBaHHBIX AaBTOMAaTH3MPOBAH-
HBIMH CHCTEMaMH YIpaBJleHUs TexHosoruueckumu mponeccamu (ACY TII),
OTITyCK TEIUIOTHI MPH Ka4eCTBEHHOM CIOCO0€ PeryIupoBaHUs OCYIIECTBIIAETCS
[0 CpeHEH TeMIlepaType NMpeabIAyInX CyToK. IIpy Hanmu4mm MHTENIEeKTya b-
Hoil HancTpoiiku ACY TII B cuctemax ympaBieHUs ONTHMAaJbHBIA IEPUOJ
OCpETHEHUS] TeMIIepaTyphl OMpeNeNsieTcss PSIoM (PaKTOPOB, XapaKTePU3YIOIIIX
CTPYKTYpPY MNOAKIIOUEHHON K TEIUIOUCTOYHHMKY TEIUIOBOH CETH M CTPYKTYpY
MOJKITIOUYCHHON Harpy3ku [2, 3]. B naHHOM cilyuae npu IUIaHUPOBaHUU PaOOTHI
TEIUIOMCTOYHWKA YYHTHIBAIOTCS IPOTHO3HBIE MeTeojaHHble. EcTecTBeHHO,
B 3THX YCJIOBHSX CYIIECTBYIOT 337a4ll ONTHUMHU3ALNH PaObOThI TEJIOUCTOUHHKOB
(BBIpaBHUBAHKE CYTOYHON HArpy3KH JUIS KOTEJIBHBIX, paboTa Mo 3JeKTPHUUECKO-
My TpaduKy I TEIIodJeKTPOIeHTpaie u ap.). Kpome Toro, BaXKHO 3HATH
MpeieNbl HENOOTITyCKa TEMJIOTHl B aBapUHUHBIX CUTyalusx. g pemeHus 3Tux
3aJa4 aBTOpaMH ObUTH BBIIIOJIHEHB! YHCIEHHBIE UCCIEA0OBAHUS TI0 ONPEACIICHHUIO
M3MEHEHUS TeMIIEPaTyPHBIX MOJIEH B KIIIBIX MOMEIIEHHUSIX TTPH CHIKEHHH (yBe-
JIMYEHNUHN) TOTPEOJICHHSI TETIOTHl CUCTEMaMHU OTOIUICHHUSL.

OtonurenbHbie MPUOOPHI peaM30BaHbl B MOJECIH KakK pacrpeliesieHHbIE
B TPOCTPAHCTBE HMCTOYHHUKH TEIUIOTHI, 110 T€OMETPHUH, MECTY PaCIOJIOKECHHS
U IpYyr'M XapaKTepUCTHUKaM IMOA0OHBIE COOTBETCTBYIOLIMM PEaTbHBIM OTOIU-
TEJBHBIM pHOOpam.

Mertoauka wucciaenopanus. lleab NTpoBeNeHHS YHCICHHBIX JKCIEPUMEH-
TOB — OMNpEAEICHUE BIMSAHMS BHJA HArpeBaTess Ha AUHAMUKY U3MEHEHHS TEM-
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MepaTypbl BHYTPEHHETO BO3/lyXa B OTAIUIMBa€MOM ITOMELIEHUH BCIEICTBUE H3-
MEHEHHSI MOIIHOCTH MOABOJUMOIO TEIUIOBOTO NMOTOKAa K CHCTEME OTOIJICHHUS.
Jid 9uCcIeHHOTO JKCIEepHMEHTa BBIOpAaHO IOMEIEHHE, PaclOoNOoKEeHHOEe Ha
HIDKHEM JTake 31aHus: Beicota H = 2,5 M, miuna L = 6,0 M. Pacuernas o0iacTh
pasmMepoM Hu GOpPMOI IpeAcTaBIIsIa BEPTUKAIBHBIN pa3pe3 Mo OKHY Orpa)Iaro-
IIUX KOHCTPYKIIMH ¥ BO3AYIIHOM cpeapl moMenieHnus. Teriopu3nieckue xapak-
TEPUCTUKH MaTEPUAIOB OTPAKAAIOMMUX KOHCTPYKUIUH M HadaabHbIE YCIOBHA
3aJlaHbl OJIMHAKOBO IS BceX pacdyeToB. HapykHas cTeHa IpencTaBisiia cobon
TPEXCIIONHYIO MaHenb. MaTepual Hapy»KHOTO M BHYTPEHHETO CIIOEB — KEJIe30-
0€TOH, TETMION30JIIMOHHBIN CIIOH — U3 MEHONOINCTHPOa. MaTepuan OKOHHON
pambl U TOOKOHHMKA — peBecrHa. KaMmeps! cTekionakera — MaTepual ¢ 3KBU-
BaJICHTHBIMH TEIUIO(U3NYECKUMH XapakTepucTukamu. CTeHa, pacHoOKEHHAS
crpaBa, — jkesne300eToHHas. Bo Bcex pacuerax marepual MepeKphITHHA, OTAEMIS-
IOIIUX PaccMaTpUBAEMOE MOMELICHUE OT IPYIUX IOMEILIEHUN ¢ TeMIepaTypou
Bo3myxa 20 °C, yUHTBIBae€T CBOMCTBA KEJIe300€TOHHOTO MePEKPBITHS C HAMOIb-
HBIM TOKpBITHEM. OCOOEHHOCTh KOHCTPYKIMH II0JIa HaJl MIOABAJIOM, B KOTOPOM
3a/laHa TeMIiiepaTrypa Bo3ayxa 5 °C, 3akiodanack B TOM, YTO Ha Keine300eTOH-
HOM NEPEKPBITUN CHU3Y 3aKPEIUIsUIA JOMOJHUTENBHBIH CIIOW TEITOU30JISLMH
(c menpro obecrieyeHrs: HOPMUPYEMOT'O 3HAUYEHHs CONMPOTHUBIICHUS TEILIONEpe-
Jlade TIepeKphITUS HaJl TIOIBAJIOM).

B pacderax yYHMTHIBAIM JIYYHUCTBIH TEIIOOOMEH IMOBEPXHOCTEH BHYTPH IIO-
MEIIEHNs, OKOHHBIX CTEKON M OKpyXaromed cpenpl. CTENeHb YEpHOTHI MpH-
HUMAaJu: JNEpeBAHHBIX MoBepxHocTedl — 0,90, KOHBeKTOpa W paauaropa —
0,95, crekna (c cemekTuBHBIM MOKpBITHEM) — 0,10, OCTaTBHBIX MOBEPXHOCTEH
BHyTpH nometeHus — 0,94, Hapy>xnoii cpeast — 0,85.

B mecTax orcedeHMs OrpakACHUI TPaHUIEH pacueTHOW OOJAcTH MPUHSITHI
annabaTHyecKre rpaHuyYHbIE yCIoBuUs. Teroo0MeH MEXIy BHEIIHUMHU ITOBEPX-
HOCTSMHU OIpa)JAIOUINX KOHCTPYKLMH, HapyXHBIM BO3JYyXOM M BO3JyXOM
CMEXHBIX TOMEIIEHUH 3alaBajy C IOMOIIBI0 TPAHWYHBIX YCIIOBHH TPETHEro
pona. Kospdummentsr rerooomena: 23,0 Br/(M?-K) — Ha rpaHuIie ¢ HapyKHBIM
BO3IyXOM U 8,7 Br/(M*K) — Ha MIOBEPXHOCTAX CMEXHBIX nomelneHui. Ilapa-
METpBI TyYUCTOTO TETJIO0OMEHa OCTEKJICHHS C Hapy>KHOU Cpelor pacCUUTHIBA-
JM OTHENBHO, MO3TOMY KOHBEKTHBHYIO YacTh TEIUIOOOMEHa CBETOIPO3PAYHOI
KOHCTPYKLUHUH C Hapy>KHBIM BO3AYXOM OIpPEACISUIM C MOMOIIBI0 KO3 HUINEH-
Ta o, 3HAYEHHE KOTOporo mpuauMaiy 23,0 Br/(m?K).

IIpoBeneHHble paHee HMCCIEAOBaHUS MOKA3aiM, YTO IPU CYTOUHBIX Koyieba-
HUSX TEMIIEpaTyphl HapyKHOro Bo3nyxa +12 °C ammiuTtyna KoiebaHuil Temre-
paTypsl BHYTPEHHETO BO3/yXa B aHAJIOTWMYHOM IMOMEIIEHHH COCTaBIsieT He 0o-
nee +0,4 °C i pa3NMUYHBIX BUAOB OTONHTENBHBIX TpuOopoB. [losTomy B naH-
HOM HCCIIEIOBAaHUM TEMIIEpaTypy Hapy»KHOTO BO3]yXa 3aJlaBajM IOCTOSHHOU
B K&)KZOM M3 PacuyeTOB.

PaccMmoTpensl cucteMsl ¢ TpeMsi BUAaMHU OTOIUTEIbHBIX IpuOopoB: 1) panu-
aTop, 2) KOHBEKTOp, 3) HAMoOJbHOE OTOIUICHME. llepBhie JBa BHIAa OTOMUTENH-
HBIX TPHOOPOB pacIioyiarajuch MoJl OKHOM, Ha pa3pe3ax OHH CXeMaTHYHO M300-
pakeHbI MPSMOYroJbHUKaMu. HarpeBaTenbHble 371EMEHTHI HAIOJIBLHOTO OTOILIE-
HUS YCJIOBHO TMOKAa3aHbl B OTpaXXIEHHIX ¢ moMomisio TuHui. [logpazymesaercs,
YTO OTONMTEIBHBIE DIIEMEHTHl PABHOMEPHO PACIIONOXKEHBI BAOJIb JaHHBIX JIHU-
HUH. B cOOTBETCTBUM ¢ OCOOEHHOCTSIMU aJrOpUTMa pacdeTa MOLIHOCTh OTOIU-
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TedbHBIX MPHOOPOB Qi (BT) 3amaBanu Ha 1 M MUpPHHBI TOMEMIEHUS, U3Mepsie-
Mo BIonb ocH Z. [laHHAst och MEPHNEHANKYISIPHA IIJIOCKOCTH, B KOTOPOH JIEKUT
pacueTHast 0o6nacTh. TenmooTnada KOHBEKTOpA U paguaTopa cOCTosIa U3 Jy4u-
CTOW M KOHBEKTHUBHOU dacTeil. [Ipy ’TOM KOHBEKTHBHAs JI0JI1 Y KOHBEKTOpA CO-
crasisiia 93 %, a 'y paguaropa — 70 % [6].

Pacgersr mpoBoamiau A pasTHYHBIX 3HAYEHHUH XapaKTEPHBIX TEMIIEpaTyp
HapyXHOTO Bo3xmyxa Ty (—24; —12; —1,6 u 8 °C). Kaxaplii U3 pacyeToB COCTOSLT
n3 1Byx craauid. IlepBasg — cTapTOBBIM pacueT, IPOBOAUMBIA JUIsl BbIXOAA Ha
CTalMOHAPHBIN pexkuUM. [IpH 3TOM TersIoBbie Harpy3Ku NpruOOpoB Qo 331aBan
B COOTBETCTBUU C TETUIOMOTEPSMHU ITOMEIICHUS, PACCUUTAHHBIME 10 HOPMATHB-
HO MeTonuke [7, 8], U3 ycinoBus oOecneueHus: TeMIepaTypbl BHyTPEHHETO BO3-
nyxa, paBHoit 20 °C. IlockombKy BO BCEX pacuerax TeMIlepaTypa BO3ayXa
B mozBaie 3aaana nmoctosHHon (5 °C), 3aBUCHMOCTb Qi OT T, ABIAIACH HEIH-
HeltHoU. OTanYue OT TEIUIOBOW HarpysKH, MPOMOPIMOHAIBHO PAaCCUNTHIBAEMOM
OTHOCUTENBHO 3HaueHUs Qi M pacueTHbIX ycnoBui (T, = —24 °C), Makcu-
MasbHO U1 T, = 8 °C. BTopas crtanusi — OCHOBHOM pacyeT, BHIIOJIHIEMBIN MIpH
M3MEHEHHOH MOIIHOCTH OTONMUTENBHOTO INMpHOOpa JUIs pacueTHOro IepHuoja,
paBHOTO 24 4. B X01e 3TOro pacdera BBITIONHSIN HAOMIOIEHNE 32 H3MECHCHHEM
cpelHel TeMnepaTypbl BO3AyXa B IOMEIEHUH T cp.

Mo1HOCTh MOABOUMOIO TEIJIOBOTO MOTOKA JJII OCHOBHOTO pacdera h3Me-
HATH IIyTeM 3alaHus Koppektupyomero kodddumuenta K k Ttpedyemoit
Harpy3ke npudopa Q. st Kaxxa0ro craproBoro pacuera (Ipu 3aJaHHOM 3Haye-
HUM T, U BUJIE HArpeBaTeNs) BBIIOIHSIM OCHOBHBIC BBIYHCICHUS CO 3HAYCHUS-
mu K = 0,0; 0,2; 0,4; 0,6; 0,8; 1,1; 1,2; 1,3. B obmieli ClIo>XHOCTH OBUTH OCY-
IeCTBACHBl 12 cTapToBbIX M 96 OocHOBHBIX pacueroB. lllar auckperuzanuu mno
BPEMEHHU BO BCEX BBIYUCICHHUSIX COCTABISLT 10 MUH.

XapakTep pacripellelieHnsl MapaMeTpoB MUKPOKJIMMAaTa B TIOMEIICHUN HUXK-
HET0 3TaXka IO pe3yJibTaTaM HPOBEICHHBIX CTAPTOBBIX pPacueToB i [, =
=-24 °C u Qt = 190 Bt npusenen Ha puc. 1. Ha 1aHHbIX H300pakeHUAX MMOKA-
3aH BEPTHKAIBHBIN pa3pe3 M0 OKHY OTPa)KITAOIUX KOHCTPYKIWH, IPUOOPOB U
BO3JYIIHON CpeJbl MOMENIEHUs. BHEMIHAS MOBEPXHOCTh TPEXCIOWHON MaHen!,
PacCTOI0KEHHOHM ClIeBa, OMBIBAE€TCS HAPYXKHBIM BO3MyXOoM. CHH3Yy HaXOIUTCS
rmo/iBajl ¢ TemrepaTrypoi Bo3ayxa 5 °C, cBepxy | crpaBa — IOMEIICHHS, B KOTO-
PBIX 3aaHa TeMrneparypa Bo3ayxa 20 °C.

Ha puc. 1 gncioBbie 3Ha9€HUS U30TEPM (CIIIONTHBIE JIMHNAN) TIOKAa3aHbI B Jie-
TeHJle CIpaBa OT pacdeTHOW oOmacTh. CTPENKH OTPakaroT IOJIE CKOPOCTH, UX
JUIMHAa TPONOpLHOHAbHA aOCOJIOTHOMY 3HAa4YEHHIO CKOPOCTH. MacmtaOHast
CTpeIKa, COOTBETCTBYIOIIAs CKOPOCTH 1 M/c, ykazaHa B BepXHeH dacTu puc. 1.

B ciydae mpumeHeHus pammaTopa M KOHBEKTOpa HaOIIOHAIOTCS CXOJHBIC
KapTUHBI JBIDKEHHUS BO3[yXa. JTO CBA3aHO C KOMIAKTHOCTHIO JaHHBIX HpUOO-
POB W CXOIHBIM DPAacIoOJIOKEHHEM — M0/ OKHOM. KadecTBeHHO MHOI Xapakrtep
(hopMupyromieiics KapTUHBI JBIKEHHUS BO3AyXa B YCIOBHSX HCIIOJIb30BaHUS
HaIOJBHOT'O OTOIUIEHUS! OOYCIIOBJEH pacIpe/lelIeHHeM OTONHTENbHON MOIIHO-
CTH MTPAKTHYECKH TI0 BCEH MIIOMaaN T0JIa ITOMETeHHS.

I'padukn m3menenus T, , A7 pasHBIX TEMIEpATyp HApPy:KHOTO BO3JIyXa
(24 u 8 °C) mpencraBneHsl Ha puc. 2, 3. B merenge y Kaxa0ro u300pakeHust
MIpUBEIEHBI 3HAYECHUS KOPPEKTHPYIOIero Ko3(QuireHta MOIMHOCTA Harpesa-
TeapHOTO Tprudopa K.
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Puc. 1. Tlons Temnepatyp u CKOPOCTEl IepeMEIIeHNs BO3IyXa:

a — paauaTop, [ KOHBEKTOP; B — HAIIOJIbHOC OTOIIJICHUE

v

, paCUCT TEMIICPATYPHBIX IOJICU BHYTPH IMMOMCIICHUA

Kak ormeuanoch Bbilie
BBITTOJIHCH U1 YE€TBIPEX XAPAKTCPHLIX PEKUMOB pa6OTI)I CHUCTEM OTOINICHUA AJIA

r. Muncka (Ha puc. 2, 3 peAcTaBIeHbI Pe3yIbTaThl PACUETOB ISl TPEX U3 HUX).
Kak BuzmHO 13 rpadvkoB, H3MEHEHHE TeMIepaTyphl BO BpDEMEHU TPH NPUMEHe-

HUU OTONMUTENBHBIX MPUOOPOB (paanaTropa W KOHBEKTOpPA) MPAKTHUECKU WICH-
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THYHBI (KPUBBIC HMEIOT MapaboINyYecKyl0 (OpMYy OTHOCHUTEIHHO BpPEMEHH).
JlJis HanOJABHOTO OTOIUICHUS XapaKTep W3MEHEHHUS TEeMIIEPaTypbl BO BPEMCHH
OJIMKe K JTMHEHHON 3aBUCUMOCTH.
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Puc. 2. Tpaduku n3menenus T, o, i T, = 24 °C (Qyor = 190 BT):
a — paguaTop; 6 — KOHBEKTOP; B — HAMIOJILHOE OTOILICHHE

[Ipu yBennuenun noasogumon MomHocty A0 30 % TemmnepaTypa 3a CyTKH
yBennumBaetcs B npezenax 2 °C, BUANMBIN €€ pOCT MPOUCXOIHT B riepBbie 12 u,
a MHTEHCUBHBIA — B mepBble 6 4. Takum 00pa3oM, yBeIHYEHHE MOLIHOCTU JO
30 % He MpUBOAMUT K 3HAUUTEJIBHBIM «IIE€peTonam» MOMEIIEeHUN. AHAIOTHYHO
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CHIDKEHHE TTOJJBOANMOI MOIIHOCTH BIUIOTH IO OTKJIFOYEHHS CHCTEM OTOIUICHHS
NPUBOIUT K 3HAYUTEIILHOMY YMEHBLICHUIO TEMIIEPAaTyphl B MOMELICHUH YXKe
B IepBbIE 6 4.
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Puc. 3. T'padmku n3smenenus T, o, s T, = 8 °C (Qyr = 80 B1):
a — paguaTop; 0 — KOHBEKTOP; B — HAIMOJILHOE OTOILIEHHE

Taxk, mpu NOJTHOM OTKIIFOUEHUH CUCTEM OTOIUICHHUS MPHU PacuyeTHOM Temmepa-
Type Hapy>KHOTO BO3yXa U CHCTEM OTOIUICHHS TeMIepaTypa YMEHBIIACTCS
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Ha 8 °C, a3a 12 9 — Ha 10 °C. MOXHO CYHTATh, YTO JOITYCTUMOE CHUKXCHHUE
MTOABOIMMOM MOITHOCTH cocTaBisgieT okoyo 40 %, mMpu KOTOPOM TeMmIeparypa
B IIOMEIIIEHNH yMeHbmaeTcs Ha 1,5-2,2 °C 3a mepuo BpeMeHH 6 9 I CUCTEM
C pagmaTopaMu M KOHBEKTOpaMH. /[ HAITONBHOTO OTOIICHHS MEPHOM CHHKE-
HUS TeMIepaTypbl B momenieHnd Ha 2 °C cocrtapisgeT okosio 24 4. J{ns ocraiib-
HBIX TeMIIepaTyp HapY>KHOTO BO3AyXa CHIDKEHHE TeMIIepaTyphbl IIOMEIIEHUs 3a
COOTBETCTBYIOIIHE MTEPUOIBI BPEMEHH €IIe MEHBIIIE.

CrnenoBaTenbHO, MOKHO CUMTATh JOMYCTUMBIM PETYJINPOBAHHUE 110BOTUMON
MOIIIHOCTH K CUCTeMaM OTOIUIeHUs B mpeaenax 10 40 % ot pacyeTHOU 1S JaH-
HOW TeMIepaTypbl Hapy>KHOTO BO3[yXa W MEPUOJ BPEMEHHU 10 6 4 Tpu COOITIO-
JICHUH CyTOYHOTO OanaHca MOJBEJACHHON TEIUIOBOWM SHEPIHH C y4eToM KoiieOa-
HUH TeMIepaTyphl Hapy>KHOTO Bo3ayxa. [[pHHINTIHAEHO JOITyCTUMO MPOBEIe-
Hue Oostee TITyOOKOW PasTPy3KH CHCTEMBI OTOIUICHUS, HO TP 3TOM BO3MOXKHBI
BapHaHThI, KOTJa NPOAOJKUTECIBHOCTE ITUKIIA «CHI/I)KGHI/IG/YBCHI/IHCHI/IG MOIITHO-
CTH» MOXET IPEBBICUTH 12 4, U OoJiee CI0XKHO OyAeT OTperympoBaTh OallaHc
MOJBEICHHOW SHEPTUU B pa3pe3e CyTOK.

BBIB O bl

1. BBIMIOJIHEHHOE YUCIEHHOE UCCIEI0BAHUE TEIUIOBBIX MOJIEH JKUJIBIX MOMeE-
IIEHUH B pe3yJIbTaTe CHWKEHHS (TTOBBIIIICHUST) MOITHOCTH OTONHTEIBHBIX MPH-
OOpOB MO3BOJIMIIO OMPEACTUTH JOMYCTUMBIE TPAHUIIBI PETYINPOBAHUS MOIIHO-
CTH TMOJBOJMMOM K 3aJaHUSAM TEIUIOBOU sHEpPTUH. BO3MOXHOCTH aKKyMYJIHPO-
BaHMsSI TEIUIOBOH SHEPTHUH JKWIBIMH 3aHUSIMH 0€3 3HAUYNTEIHHBIX KOJCOAHMIA
TeMIepaTypbl BO3AyXa KUJIbIX MOMELIEHUN 3a CYET MPOTPEBA KUJIbIX MOMEILIe-
HUH OrpaHMYEeHBb! [Uana3oHoM BpeMeHH a0 6 4. Ha Takoil e mepuon 1omycTu-
MO CHWKEHHE MOABOAMMOMN K CHUCTEMaM OTOIUIEHUS YXWJIBIX 3/1aHUM TEIIOBOU
MOIIHOCTU. JlMana3oH W3MEHEHHsS MOILIHOCTM IPU 3TOM MOXKET COCTaBJIATH
1o 40 %.

2. Tlomy4eHHBIE pe3yNbTaTHl 1EIeCO00pa3HO UCIOIB30BATh B CHCTEMAaX aB-
TOMAaTHU3UPOBAHHOTO YIPABIICHUS TEXHOJIOTHYECKUMU IPOIIECCAMH TEIIIOCHA0-
JKEHUS JJIS COTJIACOBAHUS PEKHMMOB BHIPAOOTKH W TMOTPEOJICHHSI DHEPTUU TIO
KpPUTEPHUI0 MUHUMU3ALMU 3aTPaT TOIIMBA.
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