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OueHKa BNUSIHUS KpaeBbIX 30H OrpakaatoLmx KOHCTPYKLUMIA Ha
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KOHCTPYKLMI; KOMMbOTEPHAs NporpaMmMa

OOHMM 13 NPUOPUTETHLIX HaMpPaBfieHWA B COBPEMEHHOM CTPOUTENbLCTBE, OTPaXKEHHbIX B
denepanbHom 3akoHe PP ot 23.11.2009 r. Ne 261-d3 «O6 3HeprocbepexeHnun U o MOBbILEHUN
3HepreTMyeckon 3EPEKTUBHOCTM M O BHECEHMM WU3MEHEHWUA B OTAENbHble 3aKOHOAATENbHbIE aKThbl
Poccuinckon ®egepaunn», deaepansHom 3akoHe oT 30.12.2009 r. Ne 384—dP3 «TexHMYeCKUn pernameHT
0 6e30MacHOCTM 34aHUN N COOPYXXEHUN», HaunoHanbHbIX ctaHgapTax FOCT 31166-2003, FTOCT 31167—
2003, NOCT 31168-2003, ceogax npasun CHul 23-02-2003, CHwulM 31-01-2003 n gpyrux AoKymMeHTax
saBnsietca obecneveHne 3HepProapEKTMBHOCTM 34aHWMA U COOPYXEHUN. OTa 3agava MoXeT ObiTb
peanu3oBaHa MyTEM COBEPLUEHCTBOBAHUS  apPXUTEKTYPHO-MMAHMPOBOYHbIX, KOHCTPYKTMBHBIX U
NH)XEHEePHO-TEXHNYECKNX PELLEHNIA.

OcobbIi  MHTEpeC nNpeacTaBnseT oOueHka BMAHUA TemnepaTypHO-BIIAXXHOCTHOMO — pexuma
orpaxgaroLumx KOHCTPYKLUUA Ha TennosawuTy U aHeproapekTMBHOCTb 30aHNA. AHaNn3 NMeLLNXcs B
nutepatype [AaHHbIX Mokasan oTcyTcTBue 9EKTMBHbIX METOAOB pacyeTa TemnepaTypHoO-
BNa)XHOCTHOIrO peXxuma B KpaeBblX 30HaX OrpaxaaroLimx KOHCTPYKUMIA, YTO 3aTpPyOHSET pelleHue 3Toun
npobrnembl. B gaHHOW cTaTbe [faHa oueHKa BMWAHUS KpaeBbiX 30H Ha Tennosawuty U
3HEepProaPEeKTMBHOCTb 34aHUS.

B paspaboTky 3HepreTmyeckor KOHLEMUUU MPOEKTUPOBaHUSA 34aHMi OOnbLUOW BKIag BHECU
B.H. Borocnosckun [1, 2], HO.A. TabyHwwukoB [3, 4], B.K. Caeun [5, 6], B.I'. larapun [7, 8],
A.N. AnaHbes [9], B.W. Mpoxopos [10], FO.A. Matpocos [11] n gpyrue yyeHble. CrnegyeT Takke OTMETUTb
paboTbl [12-14]. TennosawuTHbIE CBOWCTBA U 3HEProsdEKTUBHOCTb 30AaHUN OLEHUBAKT UCXOOS U3
obecneyeHnss Hopmupyemoro asHepronotTpebneHuns sgaHus. OueHka 3HeproadPeKTUBHOCTU 3OaHWUN
Npon3BOAMTCSA MO YAENbHOMY 3HepronoTpebreHnto NyTemM CpaBHEHWUs] pacydeTHOro M HOPMUPYEMOrO
notpebnexns aHepruu. Mpm 3TOM JOMKHO ObITh BbIMNOMHEHO CrieaytoLLee yCrnoBue:

4 des < qreq ’ (1)
FA€ Qgess Greqg — COOTBETCTBEHHO PacYeTHOE U HOPMUPYEeMOe YAerlbHOe aHepronoTpebneHne 3naHus.

OueBnOHO, YTO YEeM MeHbLle BEenuMYMHA (ges, YOAOBNETBOpPsiOWAa ycrosuo (1), Tem Bbiwe
3HeproapeKkTUBHOCTb 30aHUS.

AHanu3 pasnu4yHbIX NOAXOO0B K pacyeTy 3HepronotpebneHvs 3gaHuin nokasan, YTo Ans OLEHKK
3HeproadhPeKTMBHOCTM 34aHUSA YAOOHO MCMONb30BaTb KOMMMEKCHLIA MoKasaTenb — yAenbHbIA pacxod
3Heprum q, M,D,>|</(M3~rop,), Ha aKcnnyaTauuilo 34aHus 3a OTOMUTENbHbBIA Mepuon, onpeaensemslin no
dopmyne:

9=49n T 49w T 49>

rae gn — yaenbHbI pacxod TeNMOBOW 3HEPTMM Ha OTOMMEHNE;
Qhw — YOENbHBIV pacxod TENMOBOW SHEPrMKN Ha ropsyee BogocHabxXeHwue;
Je — YAENbHbBIN pacxo 3NeKTPU4EeCcKon SHEPruu.

YaenbHbI pacxoq TENSOBOW 3HEPrMM Ha OTOMMEHWE qn ONpedenstoT Ha OCHOBE TEMrOBOro
BanaHca 3gaHus 3a OTONUTENbHBIN Nepuod no opmyne:

ah =y + 40 —1(qing + ),

rae qy — yOernbHble TPAaHCMUCCUMOHHBIE TENSONOTEpPU Yepe3 000noYKy 30aHus;
Q2 — YAenbHble TENONoTEePH 3a CYET BEHTUNALUMMN U MHDUIBTPALUMK BO3AYXA;
Qint — YOENbHbIE BHYTPEHHNE ObITOBBIE TEMOBLIAENEHNS;

Qs — YOernbHble TeNNONOCTYNIEHNS 3@ CYET CONMHEYHOWN pagnaunu;

N<1 — KO3 DULMEHT NCMONB30BAHUSA CyMMapHbIX TEMMONOCTYNIEHUIA B 30aHue.
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Ona obonoykn 34aHus, COCTOSILEN M3 m  orpaxgalwwWwmx KOHCTpyKuMn (m>1), ypenbHble
TPaAHCMUCCUOHHbIE TEMNOMNOTEPU Qi ONPEAENSIOT NO hopMyne:

roe Vj, — otannuBaemblii 06bEM 30aHUS;
Q7 — 0bLMe TPaHCMUCCUOHHbIE TEMTONOTEePY Yepes -0 KOHCTPYKLMIO.

B [15] nokasaHo, 4YTO ANisl NPaKTUYECKMX pacyeToB OBLLMX TPAHCMUCCUOHHBIX TEMMONOTEPL Yepes
OrpaxxaaroLLyto KOHCTPYKLMIO 3@ OTONUTENbHbIA Neprog uenecoodpasHo ncnonb3oBaTe hOpMyny:

IZ‘/’U’

roe My — rpalycocyTkv OTONUTENbHOO neproaa, onpeaensiemble no opmyne:
My = (tine =t )Zhe

0,0864M, 4; @)

Tl RCO}’Z

roe ;s — Temnepartypa BHYTPEHHEro BO3ayxa;

t,: — cpegHaAsa TemnepaTypa Hapy>KHOro BO34yxa 3a OTONUTENbHbIN NepUoa;

Zpt — NPOOOIMKUTENBHOCTL OTONUTENBHOIO NEPUOAA;

A, — nnowaap - KOHCTPYKLMN MO BHYTPEHHVUM pa3mepam;

R, " — conpoTuBneHve Tennonepeaade no rnagu i-M KOHCTPYKUMM (C y4ETOM MOSIOXKEHUA KOHCTPYKLIMM
OTHOCUTESBbHO HAPY)XHOTO BO34yXa);

[} — 4MCNo KpaeBbIX 30H B /- KOHCTPYKLUN;

Vi = ki “Aj”IA; — k0adpuLMeHT fo6aBOYHbIX TENMONOTEPL YEPES j~t0 KPAEBYIO 30HY /- KOHCTPYKLNW;

ki, Ai”* — COOTBETCTBEHHO KO3MMPUUUEHT BAWSIHAS W MIOWaAb 30HbI BIMSHUS j-A KPAEBOW 30HbI i-i
KOHCTPYKLNN.

Moo KkpaeBbiMW 30HaMM Mbl MOHMMaeM foOKanbHO HEOAHOPOAHbIE MO FEOMETPUYECKUM UNn
TEennouaMyeckym napamMeTpam yyacTku orpaxaenus. Mapametpsl k™ n A% onpegenswoTcs no
TemnepaTtypHOMy TMOMK Ha OCHOBe pa3paboTaHHOro aBTOPOM MeToda pacyeTa TemnepaTypHO-
BMaXXHOCTHOIO peXxvMMa B TpEXMEPHbIX 061acTsax orpaxaaroLwmnx KOHCTPYKUMIA 3ganHumi [16, 17].

PaspaboTaHHbIi MeTod MO3BONSAET paccyuTaTh obLiMe TenmnonoTepn orpaxaeHus obonouku
30aHNA C y4eToM KpaeBbiX 30H. B oTnuume oT metoda [7], OCHOBAHHOINO Ha MHTErparnbHOW OLeHKe
TENno3allMUTHbIX CBOWCTB OGOMNOYKM 30aHMA UM TennonoTepb 6e3 pasgeneHns  OTAenbHbIX
HEeOAHOPOAHOCTEN MEeXAy KOHCTPYKUMsSiMKU, dhopmMyna (2) no3BonseT onpeaenuTb TeNnnonoTepu Kaxaomn
KOHCTPYKLMM 060MOYKM 30aHUS U OLLEHWUTL BKIag KaXkaov KpaeBoW 30HbI B TEMSIONOTepU KOHCTPYKLIMW.

YoenbHble TENNONOTepM 3a CYET BEHTMNAUMM U MHWUAbTpauMM BO3dyxa q, ONpeaensioT Mo
dopmyne:

4, =0,024c, pupky My, ,

rae C,, pa — COOTBETCTBEHHO yAeribHaA TenyioeMKOCTb U NNOTHOCTb BO34YyXa,
Up — CcpeaHdada KpaTHOCTb Bozp,yxoo6meHa 30aHUA 3a OTOMNUTESbHbLIN nepunopn, onpeagendaemMmasa no

dopmyne:

= kpk +(1-k

venHven ven) Uinf »

rae kg < 1 — KO3(MUULMEHT, YYMTBIBAIOLLMIA CHUXKEHME pacxofa BEHTUNSALUMOHHOIO BO34yxa Mpu
pekynepauuu n pereHepauuy Tenna;

Kyen — KOO OULMEHT NCMOMB30BaAHUSA BEHTUNALMN;

Uyen — CPEOHASA KPATHOCTb BO3OYyX000MeHa B pabo4yee Bpems;

Uinf — CPELHASA KpaTHOCTb BO3gyxoobmMeHa B Hepabouyee Bpems;

Ky — KO3(bMUUMEHT CHWXeHWss obbema BO3gyxa B 34aHWM, YYMTbIBAOWMUW Hanuune BHYTPEHHUX
orpaxgarLmnx KOHCTPYKLMNA.
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YaenbHble BHYTPEHHUNE ObITOBbLIE TEMOBLIAENEHUS Qint ONpenenarT no cbopmyne:

n
o 0,0864 z,, zkint int
9int = % i i
h i=1
rae n — 4Y1cro NCTOMHUKOB TENOBbIAENEHUN;
k™ — KO3 PMUMEHT NCNOSb30BAHUSA TEMNNOBLIAENEHWI i-TO NCTOYHUKA;

Q™ - cymmapHasi MOLLHOCTb TeMnsoBbIAENEeHMIA i-r0 UCTOYHIKA.

YaernbHble TENNONOCTYNNEHUS 3a CHET CONTHEYHOWN pagnauun gs onpeaenstoT no popmyrne:

1[& hor 7 hor 4h
qs - zz_l})erliverAiver_l_T OVI OVA or ,

Vh i=1
rae g — YUCro BepTuKarnbHbIX MOBEPXHOCTEN Pa3NUYHON OpueHTaLuK;
17, 1" — cOOTBETCTBEHHO OBLLMIN KOIDPULIMEHT NPOMYCKAHUSI COMHEYHON paanaLmn BepTUKaNbHOM 1

rOpPM30OHTanbHON CBETONPO3PaYHbLIMU KOHCTPYKLIUAMMU,
1", ™ — cOOTBETCTBEHHO CymMMapHasi CONHeYHasi pagvauusi NpU CPEeAHUX YCMOBUSIX OBMa4HOCTU 3a

OTOMUTENbHLIN NepMos Ha BEPTUKATbHYIO U FOPU3OHTarbHYH NOBEPXHOCTH;
A", A" _ cooTBETCTBEHHO NMoLLaAb BEPTUKANbHON N FOPU3OHTANBHOI NOBEPXHOCTEA.

Ha ocHoBe ctaTuctnyeckon o6paboTKM MHOrOMETHMX KIMMAaTUYECKMX OaHHbIX MO CyMMapHOW
CONMHEYHOW paguaumMm npu  CpedHMX YcroBusix 06NayHOCTM METOAOM HaMMEHbLUMX KBaapaToB
KOHeYHbIMM  psagamm  dypbe B [18] nonyyeHbl pesynbTaTbl, MNO3BOMAKOWIME  ONpeaenuTb
TEeNnonocTynneHMss OT COSIHEYHOW pagvauum Mnpvu pPasfuYHOW MNPOAOIPKUTENBbHOCTM OTOMUTENBHOMO
nepuoaa.

YaenbHbI pacxoq TEMSOBOW 3HEPIMM Ha ropsiiee BOAOCHAOXEeHWe 34aHust Gh, ONpeaensoT Mo
dopmyne:
-3
_ 10 khWCprqhwoNhW(thW _tcw)th

9 hw Vh ;

raoe Knw < 1 — K03(POULMEHT NCNONb30BAHNSA PACYETHON HArpy3ku ropsyero BOAOCHabxeHus;
Cw, Pw— COOTBETCTBEHHO yAernbHasi TEMNOEMKOCTb 1 MIIOTHOCTL BOAb;

Jnwo — HOPMa pacxofa ropsiyen Boabl B CpefHue CyTKu;

Np,, — yncno notTpedbuTenen ropsiyen Boabl;

thw, tew — COOTBETCTBEHHO TemrnepaTtypa ropsyein 1 XorogHON BoAbl B OTOMNUTENbHbIN NEPUOA.

YOenbHbI pacxoq 3NeKTPUYEecKon aHEPTUM g, onpeaensoT no dpopmyre:
_ 86,4k ,.q.,

Nz
7, e“ ht
Vi

roe K.<1 — koappumLmMeHT NCNONb30BaHNA PaCYETHOW 3NEKTPUYECKON Harpy3sKu;
Jeo — YOENbHAA pacyeTHas aneKkTpudeckasi Harpyska;
N, — yncno noTpeduTenen anekTpUYEeCcKon Heprumu.

YKasaHHas MeToauKa pacyeTa SHEepreTUYecKMx nokasaTenen peanvM3oBaHa B KOMMbHOTEPHON
nporpamMmme «QHepreTudeckuii nacnopt 3ganust (OHMAC)». lNMporpamma nNo3BonsieT Npon3BoauTb pacyeT
3HeprosaTpaTt Ha JKCnnyaTauuio 34aHus 3a OTOMMTENbHbIA Mepuod, BKIYas 3aTpaTtbl HA OTOMMEHue,
ropayee BoOocHabXeHue, anekTpocHabxeHue (puc. 1). OHeproszaTpaTbl Ha OTOMMEHME BKMHOYAKOT
TPaHCMUCCUOHHbIE TennonoTepu Yyepesd 060MoYKky 3a4aHnst C y4EeTOM KpaeBbIX 30H, TENNOMNOTEPU 3a CYET
BEHTUNALUUN U I/IH(*)VIJ'IpraLI.I/II/I BO34yXxa, BHYTpEeHHne OblTOBbIE TennosblAeNneHnad, TennonocTtynneHna oT
COMHeYHON pagnaumn.

OCHOBHbIMM AOCTOMHCTBAMMU paspa60TaHH017| KOMﬂbIOTepHOIZ nporpamMmmbl ABNAKTCA:

e  BO3MOXHOCTb OLIEHKM 3HEProadpdHEKTUBHOCTU 34aHUSA HA CTaanW NPOEKTUPOBaHUS;

e  y4YeT BCEeX COCTaBNALWMNX 3HepronoTpebneHms 3gaHns 3a oTonuTenbHbIN Nepuos;

e onpefeneHne CTPYKTypbl TPAHCMUCCUOHHBIX TEMMonoTepb 4Yepe3 KpaeBble 30HbI

orpaxaaroLLmnx KOHCTPYKLNIA;

e  yOOGHBIV NOMNb30BaTENLCKUA MHTEPEC, OCHOBaHHbIN Ha BO3MOXHOCTAX Delphi;

e XpaHeHue 1 HakonneHme nHdopmaumm B 6ase AaHHbIX;

e BbIBOA pe3ynbTaToB B y4OOHOM ANg nonb3oBaTens Buae.
KOpHI/IeHKO C.B. OHCHKa BJIMSIHUA  KpPACBbIX 30H OrpaxJaroniux KOHCTp}IKHI/Iﬁ Ha TCIUIO3alIUTy U
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HapaKTepHCTHEH MHKDOKITHMATA TemnohHzHdeEcKe T0KAZATENH
H oTOMHTEIRHOS MERHOTA oTpaKNARCIHE KOHCTRYRITHA
TeomeTprueckue BEom HcxomHEIX Pacuerare napametpr

IOKASATETH MAHHLE H ¥osh PHIHEHTE

Facuer COCTARIARDIHIE TEILIOB QI bamarca ZHaHHA.
TPaHCMHCCHOHHEIE TEIINOIIOTERH,
TEMNOIOTERPH 34 CHET EEHTHIAITHE H HHIiIHJ'II:-TpEtLIHH Bo3OVEa,
EHY¥TCHHHE BEITOELIE TENMNOERIOEIEHHA,
TENNOGIOCTVIINEHHA 38 CHET COMHEYHOR PadHamii

F,I[EJILHBI?I Pacxon TEINOEOH SHEPTHH Ha oTOIIIEHHE

WOenpHBH packol] TENNCECH SHEpTHH
Ha ropAdes BoqocHab KEHHE

WOenbHEHE paczom
SMEKTpHYECKOd SHEPTHH

WOenbHHE pacxzol] SHEpTHH
Ha SKCITYATALHES S0AHHA

Eueon
PESFIETATOE

PucyHok 1. MNpuHuMnuansbHas 6nok-cxema anroputmMa pacyeta 3HepreTM4ecKux nokasarenen B
KoMnbroTepHoun nporpamme «3HMAC»

Ha ocHoBe paspaboTaHHON MeTOAMKU BbIMOSIHUM OLIEHKY BIUSIHUSI KpaeBblX 30H OrpakaatoLmx
KOHCTPYKLMIA Ha TENNONOTEPU M 3HEProaddPeKTUBHOCTb 34aHNS.

PaccMoTpyM Xumoe MHOroKBapTMPHOE 34aHve, MMelollee KBagpaTtHyl ¢opmy B nrnaHe cC
pasmepamu B ocax 27,6x27,6 m. KonmnyectBo ataxenm — 17. Mecto ctpoutenbctBa — Bonrorpaa.
KoHCTpyKTMBHas cxema 3gaHus KapkacHasi, C MOHOMUTHbIM Xerne3obeTOHHbIM Kapkacom. HapykHble
CTEHbl KMPMWYHbIE TPEXCMOWHbIE C 3MEKTUBHBIM YyTENnMTENEM W MNO3TaXHbIM ONMUPaHMEM Ha
nepekpbitnsa. OkHa n OankoHHble ABepy — B BuAE ABYXKaMEPHbIX CTEKONakeToB B AEPEeBSHHbIX
nepennetax. [oKpbiTUE, MEPEKpbITUS TENMoro yepgaka M nepekpbiTUe Hag TexnoanofbeM UMMeroT
appekTuBHLIN  yTennuTenb. 340aHMe UuMeeT aBTOHOMHOE TennocHabXeHne U eCTECTBEHHY
BEHTUMSALMIO.

PacuyeT sHepreTuyecknx nokasaTenen 34aHus BbIMOSTHEH NMPWU CNEAYIOLWMX WUCXOLHbIX OaHHbIX:
tn=20°C; t,=-2,4°C; z,=177 cyt/ron;, V,=38785 m>; Uyen=0,4 g Qmo=115 nl/(cyT-eq. uam.);
Qeo=1,0 kBT/(eg. nam.); Np,=N.=140 ea. nam.; kg=k,en=Kny=1; ke=0,75. 3HaueHuns q;,~=17,3 M,D,)K/(M3~ro,u,) 7]
qs=19,6 Mﬂ,)l(/(M3~FOﬂ) paccuyuTaHbl B COOTBETCTBUWN C NPOEKTOM.

Kopuuenxko C.B. OueHka BIMSHUSL KpPaeBbIX 30H OrPaXJaOIIMX KOHCTPYKUMI Ha TEIUIO3alUTy |
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YcnoBHO pa3obbeM 06OMoYKy 3[4aHWs Ha Orpaxaaroline KOHCTPYKUMK (M=6): HapyXHbIe CTeHbl
(A1=4494 M*, Ri*"=4,06 M>°C/BT), okHa U GankoHHble aBepu (A,=1576 M°, Ry,"°"=0,68 m*-°C/BT),
BxogHble fBepu (As=55 M™% Ru™'=0,78 M>°C/BT), COBMeLleHHOe MoKpbiThe (As=412 M7
Rys®"=4,22 M*°C/BT), nepekpbiTue Tenmnoro yepaaka (As=381 M>, Rus°"=3,68 M>-°C/BT), nepekpbiTue
Hap Texnoanonbem (As=793 M, Rys"°"=3,68 M*°C/BT).

PaccmoTpum cnegyowme BapuaHTtel pacyeta: 0 (6asoBbii) — 6e3 yyeTa KpaeBbiX 30H; 1 1 2 —
C PasnUYHbIM KOHCTPYKTMBHBIM PELLEeHNEM KPaeBbliX 30H.

B HapyXHOI CTeHe BbIOENUM KpaeBble 30Hbl: YrTibl; CONPSKEHUS HAPYXKHOW CTEHbI C BHYTPEHHUMU
CTEHAMM U MEXAYSTAKHLIMY NEPEKPLITUSIMM; OKOHHbIE OTKOCHI; TEMONPOBOAHbIE BKITHOYEHUS.

B okoHHOM 6r10Ke BblAENMM KpaeBble 30HbI: CONPSPKEHME CTEKIMONakeTa Co CTBOPKOMW; COMpPshKeHne
KOpPOOKM C Hapy»XHOW CTEHON.

PaCCMOTpI/IM pas3nunyHble BapuaHTbl KOHCTPYKTUBHOIO peLlleHnA KpaeBblX 30H.

BapuaHT 1: yrnbl; conpsikeHus HapyXHOW CTeHbl C BHYTPEHHUMW CTEHaMW U MeXOy3TaXHbIMU
nepekpbITUSMN 6e3 TenNoM3oNALUNOHHBLIX BKMaAbllen; TennonpoBoAHble BKMOYeHUs B Buae pebep
XKECTKOCTW KONOALEBON KragKn; OKOHHbIN BITOK C Y3KOM KOPOOKONA.

BapmaHT 2: yrnbl; CONpsAXXeHuA Hapy>KH017I CT€Hbl C BHYTPEHHUMU CTE€HaMU N MeXOAYy3TaXHbIMU
nepekpbitmaMmn C  TEMJIOUIONTAUMOHHBIMU  BKInagblllamMn; TennonpoBodHble BKIMKOYEHUA B BuAeE
nnacTtMaccoBbIX ManoTenionpoBoaHbIX KOHHEKTOPOB; OKOHHbI 610K C LUVIpOKOVI KOpOGKOVI.

KpaeBble 30HbI MOKPbLITUS,, NMEPEKPLITUIA TEMNNoro YepAaka U NepekpbiTUS Had TEXMOAMNONbEM B
o6oux BapuaHTax onpeaeneHbl No NPoeKTy.

KoadpcprumeHTbl [06aBOYHbIX TEMMOMNOTepb j; ANA  YKa3aHHbIX BapWaHTOB KPaeBblX 30H
orpakaatoLLmMX KOHCTPYKLWIA onpeaerneHbl Mo yKka3aHHOW Bbille MEeTOAMKE.

B 1abn. 1 n 2 npuBegeHbl ygenbHble A00aBOYHLIE TEMMOMNOTEPM MO KpPaeBbiM 30HAM Ans
PaCcCMOTPEHHbIX BapUaHTOB KOHCTPYKTUBHOIO peLueHnA KpaeBbiX 30H.

Tabnuua 1. YdenbHblie do6aeoyHble mernyionomepu o KpaeebiM 30HaM (eapuaHm 1)

Orpaxaarowas Koadcpuumenr YaenbHble fO6aBOYHbIE
K;)H:_(r‘q K u:m KpaeBas 3oHa [06aBOYHbIX TennonoTtepw,
PyKy Tennonotepb MOx/(m*-rog)
Yron HapyXHbIX CTEH 0,021 0,21
ConpsikeHue HapyXHbIX
CTEH C BHYTPEHHMU 0,0531 0,52
ConpsixeHue ¢
HapyxHble CTeHbl MEeXOY3TaXKHbIMU 0,186 1,82
nepekpbITUsIMU
OKOHHble OTKOChI 0,101 0,99
TennonpoBofHble
BKMNOYEeHMSA 0,517 5,06
ConpspkeHune cTeknonakeTa 0.098 201

CO CTBOPKOW

OkHa, 6ankoHHbIe aBepu ConpspkeHune kopobkm
OKOHHOro 6r10Ka ¢ 0,053 1,08
Hapy>KHON CTEHOM

ConpsikeHune cTeknonakeTa

o 0,098 0,06
CO CTBOpPKOW
BxonHble asepu ConpsixeHne Kopobku
ABepHoro 6noka ¢ 0,053 0,03
Hapy>KHON CTEHOMN
MokpbITHE coBMeLLEHHOE Conpspienie nokpbiTus ¢ 0,252 0,22
HapyXXHbIMW CTEHaMM
MepekpbITe Tennoro ConpshxeHne nepekpbIT!s ¢ 0.252 023
Yepgaka HapyXXHbIMW CTEHaMM
MepekpbiTne Hag ConpshxeHune nepekpbITsa ¢ 0252 048
TEXNoANonbem HapyXHbIMW CTEHaMM
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Tabnuya 2. YoenbHbie do6asoYHbIe mernsionomepu o KpaesbiM 30HaM (8apuaHm 2)

Orpaxaarlias
KOHCTPYKUMUA

KpaeBas 3oHa

Koacdhdhuumenrt
A[06aBOYHbIX
TennonoTtepb

YaenbHble 06aBOYHbIe
TennonoTtepu,
MOx/(m>-rop)

HapyxHble cTeHbl

Yron HapPYyXHbIX CTEH

0,015

0,15

ConpsikeHue Hapy>XHbIX
CTEH C BHYTPEHHVMM

0,0158

0,15

ConpsikeHue ¢
MeXayaTaXXHbIMU
nepexkpbITUSMn

0,149

1,46

OKOHHbIE OTKOCbI

0,0154

0,15

TeﬂﬂOﬂpOBO,qule
BKITKOYEHUA

0,052

0,51

OkHa, 6ankoHHble aBepu

ConpsikeHue cTeknonakeTa
CO CTBOPKOM

ConpsixeHne Kopobku
OKOHHOro 6roka c
Hapy>XHOW CTeHowm

BxogHble asepu

ConpsikeHue cTeknonakeTa
CO CTBOPKOM

Conps»keHune kopobkum
ABepHoro 6noka ¢
HapYXHOW CTEHOM

[NoKpbITME coBMELLEHHOE

ConpsikeHne NokpbITHs C
HapY>XHbIMW CTEeHamMu

0,127

0,11

MepekpbiTve TENNoro
yeppaka

ConpsikeHue NepekpbITUs ¢
Hapy>XHbIMU CTEHaMU

0,127

0,12

MepekpbiTve Hag
TEXNOANONbEM

ConpsikeHue NepekpbITUs ¢
Hapy>XHbIMU CTEHaMU

0,127

0,24

Ha ocHoBe NoNy4eHHbIX AaHHbIX onpeneneHbl yaenbHble TOaHCMUCCUOHHbIE TENNonoTepn 4yepes
orpaxgarwtiime KOHCTPYKUUN OnA yKa3aHHbIX BapUaHTOB pacyeTa (Ta6ﬂ. 3)

Tabnuya 3. YdenbHbie mpaHCMUCCUOHHbIe merionomepu 4Yepes3 o2paxdaroujue KOHCMpPyKyuu

YaenbHble TpPaHCMUCCHUOHHBIE TennonoTtepu, MOx/(m*-roa), no
Orpaxpatowan KOHCTPYKLMA BapunaHTam pac4eTta
0 1 2
HapyxHble CTeHbI 9,78 18,4 12,2
OkHa, 6ankoHHble ABepu 20,5 23,6 20,5
BxogHble asepu 0,623 0,717 0,623
[MokpbITME COBMELLEHHOE 0,862 1,08 0,972
MepekpbiTNe TeNNoro Yepgaka 0,914 1,14 1,03
[MNepekpblTye Hag TEXNOANONLEM 1,90 2,38 2,14

[aHHble Tabn. 3 ucnonb3oBaHbl Ans onpeneneHna yaerbHbIX TPAQHCMUCCUOHHbBIX TennonoTtepb
yepes OGOJ'IO‘-IKy 30aHn4. Pe3yanaTb| pacyeTa yAelibHbIX 3HEepPreTu4eckmnx nokasaTenen sgaHusa 3a
OTOMUTENbHbIN nepuno npencrtasiieHbl B Tabn. 4.
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Ta6bnuuya 4. Peaynbmamsi pac4yema y0esibHbIX 3Hep2emu4yecKkux rnokaszameseu 30aHusi

3HayeHue nokasarens, M,ﬂ)K/(Ms-I'OA), no
HanmeHoBaHue nokasartens BapuaHTam pacueTa
0 1 2
Tennonotepu Yepes 060M04Ky 30aHNS 34,6 47,3 37,4
Tennonotepu 3a cyeT BEHTUNALMU U MHUNBbTPaLMK BO3ayxa 421 421 421
BHyTpeHHUe 6bITOBbIE TEMNONOCTYMIEHNS 17,3 17,3 17,3
TennonocTynneHns 3a cHeT CONMHEYHON paguaumu 19,6 19,6 19,6
Pacxof TennoBov aHeprnm Ha oToNeHne 3gaHns 39,8 52,5 42,6
Pacxopf TennoBow aHeprnm Ha ropsiiee BogocHabxeHne 15,3 15,3 15,3
Pacxop anekTpuyecKon aHeprum 41,4 41,4 41,4
Pacxof TennoBow 1 SNeKTpPUYeCKOn SHeprnm 96,5 109 99,3

AHann3 nonyyeHHbIX pe3ynbTaToB NMOKa3blBaET, YTO YYeT KpPaeBblX 30H MO BapuaHTy 1 noBbiLaeT
TPaAHCMUCCUOHHbIE TenmonoTepu Yepe3 00onouky 3gaHusa Ha 37 % (puc. 2). MNpu aTom pacxom TeNsoBow
3HeprnM Ha oTonneHve 3aaHus noBblwaeTcs Ha 32 %, a pacxof TENMOBOW U ANEKTPUYECKON SHEPruun
Ha 13%.

Takum o6pa30M, TeMI'IepaTypHO-BJ'Ia)KHOCTHbWI peXnm B KpaeBbIX 30Hax orpam,quMVl OKa3blBaeT
cyuleCTtBeHHOe BInAHME Ha SHepFOI'IOTpe6J'IeHI/Ie 34aHuA. ﬂoaTomy B peasibHOM MNpOeKTnpoBaHUn
HeobxoaMMo y4yuTbiBaTb 3TO BIIUAHUE.

160

140

120

100 —y

a0 ok
&0 4 ]3]

40 -
20

1] T

PucyHok 2. CTpyKTypa yAenbHbIX 3HEpreTu4eckux nokasartenen sapaHus (%) 3a otonuTenbHbIN
nepuoa no BapuaHtam pacuera (1, 2): A — tennonotepu 4yepe3 0605104Ky 3aaHuA; b — pacxopn
TEeNJIOBOW 3HEeprMu Ha oTonJieHne 3aaHuA; B — pacxon TennoBon u 3NeKTpUYeCcKom aHeprum

OHeproahpeKkTMBHOCTb 3A4aHMUS MOXHO NOBLICUTL 3@ CYET YMEHbLUEHMS BIIMSIHUA KpaeBbIX 30H Ha
yoenbHbln pacxof aHeprun. CoBepLUEeHCTBOBaHUE KOHCTPYKTUBHOMO pPeLUeHUsT HapYXXHbIX OrpakaeHun
(BapvaHT 2) NpUBOOUT K CHUXEHUIO TPAHCMMUCCUOHHBLIX TennonoTepb Yepe3 060MoyKy 3gaHusa Ha 29%,
pacxofa TenmnoBOW 3HepruM Ha oTonneHwe 3gaHua Ha 25%, pacxoga TennoBOW W 3MNEeKTpUYecKomn
aHeprum Ha 10%. CpaBHMBas Nony4YeHHble pe3ynbTaTbl AaHHOrO MeToAa C APYrMMU MEPONPUATUSMU NO
MOBLILLIEHNIO 3HEProadpekTMBHOCTM 34aHuiA, npuBedeHHbiMn B CTO 17532043-001-2005, MOXHO
OTMETUTb, YTO COBEPLUEHCTBOBAHWE KPAEBbIX 30H OrPaXK4alLMX KOHCTPYKUUM WMEET BbICOKUM
noTeHumMan aHeproaPeKTMBHOCTN.

MNpakTnyeckas 3HA4YMMOCTb MPOBEAEHHBbIX WCCNEefoBaHWM MOATBEPXAEHa UCMOMb30oBaHWEM
KomnbloTepHon nporpammbl «AHMAC» npu TennosHepreTM4eckoM COMNPOBOXAEHUM U 3Heproayaute
psga o6bEeKTOB XUMULLHOIO CTpoUTENLCTBA B Bonrorpaage n Bonrorpazckon obnactu.
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Abstract

One of priority directions in modern building is maintenance of energy efficiency of buildings and
constructions. This problem can be realized by perfection of architectural, constructive and technical
decisions. The particular interest is represented by an influence estimation of temperature and moisture
mode of enclosing structures on a thermal performance and energy efficiency of buildings. The analysis
of the data available in the literature has shown absence of effective calculation methods of temperature
and moisture mode in edge zones of enclosing structures that complicates the decision of this problem.

The purpose of the given work is an estimation of edge zones influence on a thermal performance
and energy efficiency of buildings.

The design procedure of energy parameters of a building for the heating period, realized in the
computer program is developed. The given technique allows settling an invoice power inputs on heating,
hot water supply, an electrical supply. Power inputs on heating include conduction heat-losses through an
envelope of a building taking into account edge zones, ventilation heat-losses and leakage air
(infiltration), internal household thermal emissions, heat-receipt from solar radiation.

On an example it is shown that the account of edge zones raises conduction heat-losses through
an envelope of a building on 37 %, the expense of thermal energy on building heating on 32 %, and the
expense thermal and electric energy on 13 %. Consequently, thermal and moisture mode in edge zones
of enclosing structures makes essential impact on building power consumption. Perfection of the
constructive decision leads to decrease of transmission heat-losses through an envelope of a building on
29 %, the expense of thermal energy on building heating on 25 %, the expense of thermal and electric
energy on 10 %. Thus, perfection of edge zones of enclosing structures has high potential of energy
efficiency.
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