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1 PO3POBIIEHO: [epxaBHWUit HAYKOBO-AOCTIAHNM IHCTUTYT ByaiBenbHWX KoHCTpykuin (HOIBK):
. DapeHIoK, kan[. TexH. HayK (HaykoBuiA kepiBHUK); KD. CniocapeHKko, KaHd. TeXH. Hayk;
€. KonecHuk, €. ®apeHiok

[epxasHuii HayKOBO-AOCIAHWA Ta NPOEKTHO-BULLYKYBANLHWA IHCTUTYT
"HllnpoekrpekoHcTpykuin®™: . OHMYK, A-p eKoH. Hayk; I'. Areera, KaHa. Tex. Hayk

3a yuacTio:

K. Matpocosa, kaHg. TexH. Hayk (Haykoso-gocniaHunia iHcTutyT GyaiBensHol gisvikn, Pocis);
B. NigropHoro (BAT "Kuisnpoekt"); M. Tumocbeena, kaHa. TexH. Hayk, O. Binoyca
([oHBGacbka HauioHanbHa akagemis GyaiBHULTBA | apXiTeKTypw);

B. MeTpawa, o-p. TEXH. HayK (OpjerKa nepxasHa akazemin SyaisHuuTea i apxitekTypu);
KO, Kopanbuyka, 3-p. TeXH. Hayk (AKaaeMis eHepreTmku Ykpainu)

2 NPUAHATO TA HABAHO YUHHOCTI:

Haxas MiHicTepcTBa perioHansHOro poseuTtky Ta GyaisHulTea YxpaiHu Big 5 niotoro 2008 p. Ne 55,
YuHHKUA 3 2008-07-01

3 YBENEHO BREPLUE

MpaBo BNacHoCTI Ha Uei QOKYMEHT HaNexmuTs aepxasi.
en aokymeHT He Moxe ByT NOBHICTIO YW YacTKOBO BINTBOPEHWNA,
TUPAKOBaHUM | po3noBcmKkeHni sk odiuiline BUAaHHA Ges ao3BoNy
MinicTepcTBa perioHanbHoro po3snTKy Ta 6yaiBHULTBa YkpaiHu

© MinperioH6ya Ykpainu, 2008

OdpiliHnii BUAABELb HOPMATUBHUX AOKYMEHTIB
y ranyai GyaisHuuTea | npomucriosacTi Gyaisenehnx Marepianis
MinperionByny Ykpaidn
JepxaBHe nianpueMcTBO «YKpapxGyaindgopm»
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BCTYN

Lle# cTaHaapT-HACTaHOBa BCTAHOBIIKOE NOPAAOK PO3POBNSHHS eHEPreTVHHOrO NAcropTa NPy Npoek-
TyBaHHi HOBOrO ByAIBHWLTBA, PEKOHCTPYKLT, KaniTarkHOro PEMOHTY (TepMOoMoaepHizauil) Ta nposeaeHHi
eHepreTMHHOro oBcTexeHHa ByaAVHKIB.

Lleit craHpapT-HacTaHoBa € PO3BMTKOM nonoxeHs JABH B.2.6-31 wogo ouiHOK NnapamMeTpis eHepre-
THUHOT e(heKTMBHOCTI ByauHKIB Ta cnopya.

MonoxeHHA, WO BCTAHOBKTLCH Y UbOMY CTaHAAPTI-HACTAHOBI, J03BONAI0TL BUSHAYATU BENUUUHY
pO3paxyHKOBWX NapaMeTpie Ta ckragati po3Ain NPOeKTHOT AoKyMeHTaU, Wo cToCcYeTLeA peanisauii Bu-
MOF 3 eHeproaGepexeHHs Ta OUiHKM eHepreTUHHOT edexTuBHoCTi ByamnHkie arigHo 3 JBH A.2.2-3.
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HAUIOHAJIBHUA CTAHOAPT YKPAIHN

MpoekTyBaHHs .

HACTAHOBA 3 PO3POBNEHHSA TA CKINTAOAHHS EHEPFETUYHOINO NACTIOPTA BYAUHKIB
MPU HOBOMY BYIBHULITBI TA PEKOHCTPYKLIT

fpoekTupoBanune
YKA3AHUA NO PA3PABOTKE U COCTABINEHUIO SHEPIETUYECKOIO NACNOPTA 30AHUNA
NMPU HOBOM CTPOUTENBLCTBE U PEKOHCTPYKLIMKU
Design

INSTRUCTION FOR DEVELOPMENT AND COMPLICATION OF ENERGY PASSPORT
OF BUILDINGS UNDER NEW CONSTRUCTION AND RECONSTRUCTION

YuHHuiA Bin 2008-07-01

1 COEPA 3ACTOCYBAHHA

Llei cTaHpapT-HacTaHoBa NOLIMPIOETLES Ha NOPSACK PO3POGNEHHS Ta CKNagaHHA eHEepreTMHHOro
nacnopta 6yauHKIB pisHOTO NPU3HAYEHHS 3 NapaMeTpaMu MIKPOKITIMaTY, L0 HOPMYIOTLCS, Nif Yac NPOeK-
TYBaHHS HOBOIO ByAIBHULTBA, PEKOHCTPYKLIT, KaniTaneHoro peMoHTy (TepMomoaepHisadii), nposeaeHHs
eHepreTM4Horo obCTeXeHHs.

Lelt craHpapT-HacTaHOBa 3aCTOCOBYIOTh OPUANYHI Ta ianqHi ocobu (HesanexHo sig gopm enac-
HOCTI), AKi 3AIACHIOIOTb AIANLHICTL LWOAO eHepro3bepexeHHs Nia Yac nNpoeKkTyBaHHs HoBoro ByaiBHUUTEE,
PEKOHCTPYKLT, KaniTanbHOro PEMORTY (TEPMOMOAEPHI3aLIT) Ta NPOBEEHHA EHEPTETUHHOIO OBCTEXEHHS
ByonHKiB.

2 HOPMATUBHI NOCUNAHHA

Y UbOMY CTaHOapTI-HACTaHOBI € MOCUMTAHHA Ha Taki HOPMATVBHI JOKYMEHTH:

LBH A.2.2-3-2004 MpoekTysanxs. Cknag, nopsinok po3pobneHHs, NOTOMXKEHHS Ta 3aTBepPIKEHHS
NpoeKkTHOT fokymMeHrTauil ans BynisHnyTea

OBH A.2.2-4-2003 MNMonoXeHHsA Npo aBTOPCLKUM Harnsag 3a GynisHuuTBOM ByanHKis | cnopya
[OBH B.2.2-9-99 byauwkv | cnopyaw. 'pomagceki 6yanHkm i cnopyau. QcHOBHI NonoxeHHs
ABH B.2.2-15-2005 ByanHku i cnopyau. XKXurnosi 6yavHkin. OCHOBHI NMONOXeHHS

ABH B.2.5-24-2003 IHxeHepHe obnangHanHa GyauHkis i crnopyn. EnexTpuuyHa kabenbHa cuctema
onaneHHs

[BH B.2.6-31:2006 KoncTpykuil ByauHkis | cnopyd. Tennosa izonsuin 6ygisenes

OBH [1.1.1-7-2000 Mpasunia B13Ha4YeHHR BapTOCTi NPOEKTHO-BULLYKYBANbLHUX POGIT Anst GyaisHNU-
TBA, WO 3OIACHIDETLCA Ha TepuTopil YKpaiHu
OCTY b A.2.4-4-99 (TOCT 21.101-97) CNIB. OcHOBHI BUMOMM A0 NPOEKTHOT AlOKYMeHTaLT

OCTY B B.2.2-19:2007 ByanHku i cnopyau. MeTopq BnsHadeHHA NOBITPONPOHUKHOCTI oropoaxysans-
HUX KOHCTPYKLIA B HATYPHUX YMOBaX

LOCTY b B.2.6-15-99 KoHcTpykuii Byavnkis i cnopyn. Bikda Ta asepi nonisiHinxnopugsi. 3aranbwi
TeXHIMHI yMOBU

OCTY b B.2.6-24-2001 (TOCT 24700-99) KoncTpykuii ByauHkie i cnopys. Bnoku gikoHHi nepes’sHi ai
cKnonakeTamu. TexXHi4HI yMOBMN

ACTY b B.2.7-130:2007 bynisensHi matepianu. Mpodini nonieiHinXNopuaHi Ans oropomxysanbHux
ByniBenbHUX KOHCTPYKUIKA. 3araneHi TexHiuHi yMoBu
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FOCT 26254-84 3paHna 1 coopyeHWs. MeTof onpeseneHus ConpoTHBNEHNs Tennonepenave
orpanpalolumx  koHeTpykuui  (Byavmkv Ta criopyau. Merton BusHadeHHs onopy Tennonepegadi
OrOPOIKYBANbHAX KOHCTPYKUIR)

CHuIT 2.01.01-82 CrpowntencHas knuMatonorvsa M reoduanka (ByaiBenbHa knimMaTonoris Ta
reodpiaunka)

CHuT1 2.04.05-91 OTornexne, BEHTUNALUUSA U KOHAMUMOHMPOBaHHE (ONaneHrHs!, BeHTURALIA | KoH-
ALioHYBaHHS)

3 TEPMIHU TA BU3HAYEHHS MOHATHL

Y UbOMy cTaHAapTi BUKOPUCTAHO TePMiHu, ycTaHoenewi B [J6H B.2.6-31: €HepreTM4HMA NacnopT
ByavHKy, eHepreTuiHa edekTUBHICTb BYAUHKY, IMTOMI BATpaTy TENNoBoi eHepril, Knac eHepreTUYHoY
eheKTMBHOCTI, TepMOMOAEpPHI3aLlis.

Hibkde nofano Tepmiy, BXWTI B LUbOMY CTAHAAPTI, Ta BUIHAYEHHS NO3HAYEHUX HUMU MOHSTL:

3.1 eHepreTuyHe 06CTEXEHHSA (HEPreTUYHMIA ayauT, eHeproayauT)

BuaHavueHHs eheKTMBHOCTI BUKOPUCTAHHS NANUBHO-EHEPTETUHHUX pecypcis Ha 06irpiBaHHs ByauH-
Ky Mif 4ac #oro ekcnnyaTauii, WO BKII0Yae NpoBeaeHHs aHanisy apxiTeKTypHO-NNaHyBanbHUX PilLleHb,
IHCTpYMEHTarbHe BCTAHOBIEHHS! TEMNNOTEXHIYHMX NOKA3HUKIB TENMoi3onaUiitHo! oBOMOHKU ByaunHky Ta
EHEPreTUHHNX XapakTepuCTUK iHkeHepHOro obnaaHaHHa, CTPYKTYPY eHeproBuTpat ynponoBX onario-
BaskHOro Nepiofly, Bu3HaueHHs BiANOBIAHOCTI PAKTUUHMX NUTOMUX TENNOBUTPAT HOPMATUBHUM 3HAYEH-
HAM, BU3HAYEHHS NnoTeHuiany eHeproabepexeHHsi, HafaHHs OBrPYHTOBAHWMX 3axoais i3 NigBWLLEHHS
PIBHS eHepreTHYHOT eheKTHBHOCTI ByAUHKY.

3.2 Tepmin edhekTBHOI ekcnnyaTauii TennoisonaLiitHOT 060M0HKM Ta i eneMeHTIB

ExcnnyaTauitHuin nepiog, ynpoaoB skoro wap Tennosol isonauii KOHCTPYKUIA TENNOoI3oNALiinHoT 06~
onoHku GyanHky 3bepirae cBOT TennoizonauiiHi BnacTUsocTi Ha pisHi NPOEKTHUX NOKAa3HWKIB, WO nigTBEp-
AKYETLCH pesynbTaTamu nabopaTopHux BunpoBysaHb | 3a3HAYEHO B YMOBHUX poKax excnnyaTtauii
(repminy cnyx6n).

3.3 nipnenweHHs eHepreTMUYHOT epeKTUBHOCTI ByANHKY

KoMmnneke KoHCTPYKTUBHUX 3aXOAIB, L0 3HUKYIOTL BUTPATU TENMOBOT eHepril Ha onaneHHa GyauHky
npu 060B’A3KOBOMY 3a6e3neyeHH] ONTUMAanLHNX MIKPOKTIMATUYHUX YMOB NPUMILLEHb.

3.4 Tenne ropuuwe

MpoCTip MiX yTENNEHUMM KOHCTPYKLISMU NOKDPUTTS, 30BHILLHIMU CTIHOBUMU OTOPOAKYBANLHUMU KO-
HCTPYKUIAIMK Ta NepeKkpuTTsM BepXHbOro NoBepxy, obirpiB SIKOro 34iCHIOETLCS TENNUM noBsiTPsiM, WO
HaaXoAWTL i3 BUTSDKHOT BEHTUNALIT ByLuHKY.

3.5 xonogHe ropuiye

MpocTip MiXK KOHCTPYKUISMU NOKPUTTS, LU0 HE YTenneHi, Ta yTenneHum NEPEKPUTTSAM BEPXHbOTD No-
BEPXY, BHYTPILIHE NOBITPA AKOTO BEHTUIHOETLCS 30BHILLIHIM MOBITPSM.

3.6 rexnigninnsa (rexHi4Hui ninean)

flpocTip Min nepekpnTTAM NepLIOro NOBEPXY, B SIKOMY PO3MILLEHA HWKHS PO3BOAKA Tpy6 cuctemu
OnaneHHs, rapAa4oro Ta XonoAHOro BOAONOCTauaHHA, a TakoxX Tpy6 cucTemu kaHanizauji.

3.7 Heonanwsaunit ninBan

Migsan, B AKOMY BIACYTHI fepena TensoBWaineHHs Ta NPOCTIPp AKOr0 BEHTUMIOETLCA 30BHILLHIM
NOBITPSIM.

3.8 onanwBaHui nigran

Miasan, B akomy nepenBaveHi onanosanbHi NPUCTPOI Ans MiATPUMAHHA 330aH0T TeMrepaTypu.
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4 3ArANbHI NONOXEHHSA 3 PO3POEKU EHEPTETUYHOIO NACIOPTA
TA EHEPTETUYHO! KINTACU®IKALN BYOUHKIB

4.1 EHepreTuyHMi nacnopT SyAvHKY po3poBnsaeTbest Ass NigTBEPMKEHHS BiANOBIAHOCTI NOKa3HUKIB
eHepreTUuHol edekTuBHOCTI ByauHky Bumoram [IBH B.2.6-31 Ta ciiagaeTbea 3a hopMolo, Ky HaBeeHo
y ObH B.2.6-31.

4.2 ExepreTundHy eeKTUBHICTE BYAMHKY BU3HAYAIOTh TaKi NOKaSHUKM:

— TMTOMI TENMOBWUTPATH Ha OnanexHs ByAnHKy 3a onaniosanbHi Nepios geys , KBT rop/m? [kBT-rop/M;

— 3aranbHWiA KoediLEHT Tennonepeaadi TennoizonAuifiHol 060NoHKN ByANHKY Keyo , B1/(M*K);

— NpuBefeHnid koedilieHT Tennonepeaqi TennoisonAuiiiHoi o6onoHkn BYOUHKRY ks, |, BT/(M2~K);

= YMOBHUI KOEILIEHT Tenrnonepeaadi OropomKyBansHNUX KOHCTPYKLIN GyAnHKY Kig , BT/(M*K), wo
BPaxoBye TENNOBTPaTH 3a PaxyHOK iHhiNbTpauii Ta BeHTUNALIT;

— cepefiHA KpaTHICTL NMoBITPOOBMIHY 3a OnanoBansLHWA NEpiod Ny , roa';

— KoediluieHT CkNiHHA hacaniB BYaAuHKY Mg ;

— MOKA3HWK KOMNAKTHOCTI ByaAVHKY Ak eyo , v

4.3 EHepreTv4HmiA NacnopT NOBUHEH By T BKIMIOHEHNH sk OKPEMUIA AOKYMEHT [0 CKNagy po3ainy npo-
EKTHO! IoKyMeHTALlii, Lo CTOCYEThCA peanisauii BUMOr i3 eHepro3GepekeHHA Ta OLiHKA eHepreTUyHo|
epeKTBHOCTI ByONHKY.

4.4 EHepreTniHii nacnopT ByAWHKY CKMAAaloTe NMPOEKTHI opraHiaadli:

= nig 4yac po3pobreHHs NpoekTy Ta NPYa’A3yBaHHs HOro 10 YMOB KOHKPETHOro GyaisenbHOro Mai-
AaH4vKa Ha cTapil "eckiaHWiA NpoeKT", "NPoekT” abo "poBoynil NpoekT" y 3anexHocTi 8ia kaTeropii cknag-
HocTi ByauHKy 3rigHo 3 OBH A.2.2-3;

- nig Yac spaeakHa ob’exrta GyaiBHULTBA [0 ekChiyaTauii 3 ypaxyBaHHAM BiAXWNEHb Bif NOYaTKo-
BMX MPOEKTHUX PillleHb, Y3rOMKEeHUX Mif 4ac aBTOPCbKOrO Harnsgy 3a GyAIBHULTBOM BYAWHKY 3ri4HO 3
ABH A.2.2-4. Mpu UbOMY BPaXOBYIOTECA [1aHi TEXHIYHOT AOKYMEHTAL (BUKOHABYI KDECMIEHHS, aKTv Ha
nNpuxosaxi poboTh, NacnopTv, AOBIAKW, HaaaHi MPUAMANBHAMY KOMICISIMM, TOLLO); NIACYMKN NOTOUHNX |
UiNbOBUX NEPEBIPOK AOTPUMAHHSA TENMNOTEXHIYHMX XapakTepucTux ByaiBersHOro 06’exTa, BiaNoBIAHOCT

iHKEeHePHMX CICTEM LLUNAXOM TEXHIYHOTO Ta aBTOPCLKOrO HArNSAB, KOHTPOIO, WO BUKCHYETLCS [lepkas-
HO apXiTeKTypHO-GyaiBesibHOW IHCNeKUies, poBoYUMMY KOMICIAMU TOLLO;

— 3@ Pe3ynbTaTamin BUSBNEHVX BIAXUNEHb BiA NPOEKTY, BIACYTHOCTI HROBXIAHOT TEXHINHOT AOKYMEH-
Tauii, HasBHocTi ByaisensHore Gpaky Towo. 3aMoBHUK | [epkasHa apxiTekTypHo-GyAiBensHa iHenekuis
MOXYTb BUMaraTv NpOBeAeHHs 8KCNepPTU3U, BKMICHAIOUN HATYPHI BU3HAYEHHNA TENNOTeXHIUHUX NOKa3-
HWKIB OrOPOLKYBANBHWAX KOHCTRYKLIR ByaMHKY akpeauToBaHummn nabopaTtopiamu arigHo 3 FOCT 26254,
ACTY bB.2.2-19;

- nia vac excnnyatauii Bubipkoso nicns piunoi excnnyaTtauii Gyaunky 3a peaynbTaTamu eHepreTuy-
Horo ayauTy ByAMHKY, NPOBEAEHOro NiLleH30BaHUMM Oprani3ayiaMi Ta ycTaHoBamMu,

— nif 4ac ekcnnyarauii 0608’A3K0B0 Nicns 3aBePLIEHHS TEPMiHY edheKTUBHOT ekcnnyaTaujii Tennoizo-
nsuinHoi 06onNoHkK Ta T enemeHTIB;

— nig vac ekcnnyaraii 0608’A3KOBO NiCNA NopYLLIEHL BCTAHOBIEHWX YMOB eKcnyaTauil ByauHKy, ki
CYNPOBOAXYIOTECA MOLUKOPKEHHAMI OrOPOXKYBANbHUX KOHCTPYKLIA B LinoMy abo iX cknaaosux.

4.5 BXigHMKU JaHUMM ANA PO3POBINEHHA EHEPreTUYHOTO NacnopTa € poboudi KpeCneHHs NpoeKTHO!
fokymeHTauil HacTynHWX Mapok 3rigHo 3 ICTY b A.2.4-4;

— apxiTeKkTypHi piwerns (AP);

— TexHonoris BupobHuuTea (TX);
apxitexTypHo-ByaisenbHi piweHHs (AB);

BOAONPOBIA Ta KaHanizauis (BK);
OnanexHs, BeHTUNALIA Ta KoHAMUoHyBaHH:A (OB);
— TENSIOMEXaHiuHi pilueHHA koTenbhux (TM).

|

4.6 KotiTopucHa BapTiCTs MPOEKTHWX poBiT (3 cknanaHHs eHepreTUYHOro NacnopTa BCTAHOBNKETHES
Bianosinno go ABH [.1.1-7.



NCTY-H B A.2.2-5:2007

4.7 Knacu eHepreTuUHol eDeKTUBHOCTI

4.7.1 Uel cranpapT-HacTaHoBa BignosigHo Ao knacudikauii BH B.2.6-31 BcTaHoBMiOE 6 Knacis
eHepreTIHOT eheKTUBHOCTI ByAnHKY.

HasisHicTb 6-T1 KNacis Ha LWKani MapKyBaHHA HAAAe MOXNUBICTL yHidikauil BignoBiaHWxX EKOHOMIYHO
OBI'PYHTOBaHUX 3aXO0MiB i3 3a0LIAKEHHA eHepril B SyAnHKax, pisHux 3a nepionom ByaiBHVMLTBA, KOHCT-
PYKTABHUMU Ta iHKEHEPHUMM PiLUEHHAMMW, HOPMAaMMW NPOEKTYBAHHS, ymMOBaMM exkcnnyaTtalii, a Takox
OLHKM IHEECTULIMHOT npusabnueocTi GyAiBHULTBA, PEKOHCTPYKUI, KaniTanLHOro PEMOHTY (TEPMOMO-
JepHiauii) Ta ekcrryatauii 6yanHkis.

4.7.2 Knac eHepreTndnol edheKTMBHOCTI GYAVHKY BCTAHOBIOIOTH MNif YaC NPOEKTYBAHHSA, BBEAEHHS
GyauUHKY A0 eKCrinyaTauii Ta 3a JaHUM KOHTPOTIO | OUIHKW (akTuiHoro piBHS TENNOBUTPAT Ha ONaneHH:A
ByanHKy, WO eKcnnyaTyeTLes.

4.7.3 Knac eHepreTuyHOI epeKTUBHOCTI Moxe BYTW yTOUHEHUI 3a pesynbTaTamu excrnyarauii Ta
BrpOBAKEHHS 3aX0AIB i3 eHepro3bepexeHHs.

4.7.4 Knac eHepreTM4HOl eheKTMBHOCTI ByAnHKy No3HavaEeTeCs NaTHCLKUMK nitepamn "A","8", "C",
"D "E" "F; npudoMy fitepa "A" Bignosinae 6yAMHKaM 3 HAAKPALLMMI NOKA3HUKaMM eHepreTuyHoi edex-
TMBHOCTI, a "F" — BYANHKAM, LU0 MaloTb HaripLli NOKA3HWUKK.

4.7.5 B ocHosy knacudikauii 6yauHKiB 3a eHepreTiHoK eheKTUBHICTIO NoKnaaeHo piBeHb BigHOC-
HOFO BIOXWIEHHSA PO3PAXYHKOBUX Ta HOPMATUBHUX 3HaYEHb MUTOMUX BUTPAT Tennosoi eHeprii Ha onarex-
Ha (tabnuus ©4 ABH B.2.6-31).

4.7.6 BUMOTYM [0 KNacy eHepreThiHoi edekTBHOCTI ByANHKY BCTAHOBMIOITECAH 38MOBHUKOM Y 388~
[AaHHi Ha NPOEKTYBaHHA Ta peaniayloTbCA Nif 4ac NPOeKTYBaHHA Y BIAMNOBIAHMX pO34inax NPoeKTy 3rigHo 3
OBH A.2.2-3.

4.8 PoapoBky Ta CKMagaHHs eHepreTUYHWX NacnopTis nig Yac npoekTyBaHHA 06'exTiB HOBOTO
6yniBHUUTEA, PEKOHCTPYKLIT Ta KaniTansHoro peMoHTY (Tepmomo,nepmaauu)3n|mcmoroTb opraHizauii, sk
MatoTh BianoBiaHi nineHsii.

4.9 [1nf ByAvHKIB, L0 NPOSKTYIOTLCS, NPUAMAETBCS KITAC HE HIDKYUIA "ch.
4.10 BignosiaHicTs Bumoram 16H B.2.6-31 Mae 6yT1 nigTBEpIXEHa NiCns éaaepmeHHﬂ GyaisHMUTBA.

4.11 [Ons 6YOWHKIB, LLO EKCTNYATYIOTLCA, EHEPreTUdHWIA nacnopt po3pobnAeTLCA Ha 3aMOBNEHHSA
opraHizauii, Lo 3hificHIoe Harnag aa ix excnyatauieo, abo enacHuka GyauHky. [ins GyanHkis, BUKOHas4a
JlokymeHTalia Ha ByAiBHMUTBO AKMX He 36Gepernacs, eHepreTuyHi nacnopTu cknanaoTb opraHisauii Ta
ycTaHoBW, L0 MaloThb BIgMoBIAHI NilieHsii, Ha ocHOBI MaTepianie Glopo TeXHIYHO! iHBeHTapu3aulii, HaTyp-
HUX TEXHIYHUX OBCTEXKEHD | BUMIPIOBaHE (PaKTUYHUX TENNOTEXHIUHMX NOKA3HUKIB OTOPOPKYBANLHNX KOH-
CTPYKLIA BYANHKY.

4.12 Bu3aHaueHHs haKTUHHUX 3HAYEHb MOKA3HUKIB EHEPreTUYHOI BOEKTUBHOCTI iICHYOHNX ByAMHKIB
Ta NPUCBOESHHS IM KNacy eHepreTuYHOT edeKTUBHOCTI 3AIACHIOETLCSA 3a Pe3YNbTaTaMi GHEPreTUHHNX ob-
cTexeHb (eHeproayauTy), iki NPOBOAATLCA HE3ANEeXHNMU OPraHisaliamMu Ta ycTaHoBamm, akpeaurosa-
HWMM y BCTAHCBNEHOMY NOPAAKY. Y BUNaJKy OTPUMaHHA pesynbTartis, ki BiANoBifalTe knacam "D E",
"F' HeobXiaHO pOo3poBuTH 3ax0au LOAO NIOBUALIEHHA eHeproetheKTUBHOCTI 6yaviHKy 3 JOBRAEHHAM [0
Knacy, He Hinkde "C", 4N 4Oro 34iMCHIETLEA BIANOBIAHWIA 3anuc A0 po3Ainy "BMCHOBKY 3a peaynbTaTamu
OUIHKM eHepreTVYHUX napameTpis ByAMHKY" eHepreTMYHOTo nacnopTa.

4.13 BUCHOBKM MOXYTh MICTUTU Kiflbka BapiaHTiB TEXHIYHUX peKOMEeHAaUii oo peHTabenbHOoCTI
3arMPONCHOBAHUX 3aX0OAIB i3 NiBULLEHHS PiBHSA €Hepro3bepeXeHHs, TOX 3aMOBHVK MATUME 3MOTY BU3Ha-
4aTh HaRGINbLL ehEKTUBHI i3 HNX. PoapobnexHs 3axonis 3AiNCHIOETECA NPOEKTHOIO ab0 CneuianizoBaHo
opraHisalielo 3a J0roBOPOM i3 3aMOBHUKOM {CNOXMBAYEM, IHBECTOPOM TOLIO) 3 0608’A3KOBUM BU3HAYEH-
HAM TEPMIHIB X peanizauyi.

4.14 [py NpoekTyBaHHI TennoisonaALiiHoi 060MoHKM ByanHKy HeobxinHo BukoHysaTw BuMoru 1.15
[JEH B.2.6-31 Wwono 3abesneyenHs TepMiHy eqekTMBHOT ekcnnyaTauil cknanosux TenmnoisonauinHor ob-
OMIOHKM BYOMHKY, AKWNii BCTAHOBIOETBCS 3@ MiHIMAbHUM TEPMIHOM edheKTUBHOT excriryarauil wapy Tefn-
noBofi i3onsuil IT enemMeHTiB.
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4.15 ArIropyTM BM3HAYEHHS PO3PAXyHKOBUX NapaMeTpiB Ta CKNaaaHH: eHEepreTVvHOro nacnopra Ha-
Be[leHO Y Aofaatky A.

4.16 MNpuknag BU3HaYEHHA PO3paxyHKOBUX NapameTpiB Ans CKIanaHH| eHEPreTUMHOTO nacnopTa 3a
AOMOMOroto NporpamMHux 3acobie, Aki peaniayloTe MeToAVKy po3paxyHkis aoaatky H 1IBH B.2.6-31, Hase-
AeHo y nogatky b.

5 NOPAQOK BUBHAYEHHSA PO3PAXYHKOBUX NMAPAMETPIB
EHEPTETUYHOI'O MACIMOPTA

5.1 PospaxyHKoae 3Ha4eHHs NUTOMUX TENSTIOBUTPAT Ha OnaneHHs ByAuHKy 3a onansansHUi nepion,
Qeyo » KBT rop/M abo kBT- ro,q/M BU3HAYAETLCH 3a POPMYNON:
pix Q

Doy = ’T abo  qgp, 27‘:’(‘ ) n

Ae  Q — BUTPATH TENNOBOI eHeprii Ha ananeHHA GyAMHKY NPOTATOM OManioBanLHoOro nepiogy, kBT-rog,
LU0 BU3HAYAI0TECH Ha NiACTaBI pesynbTaTie eHepreTMHHOro ayauTy 6yauHky abo 3a pesynbTaTamu pospa-
XYHKY 3rifHo 3 5.2;

F, — onanioBaHa nnowa, M2, BW3HAYaeTbCA 3rigHo 3 5.13;

V, — onanosannii 06’em ByAMHKY, M°, BUSHAYEETBCS 3rigHo 3 5.13.

5.2 PospaxyHkosi BUTpaTu Tennoso’ eHeprii Qu , KBT'roa, BU3HAYAOTLER 33 cdopmynolo:
Qoic = [Qk — (Qaun + Qs) V-5 1B, , 2

Ae  Q, — saranbHi TENNOBTPATU GYAUHKY Yepes OropoaKyBankHy obonoHky, kBTrog, BU3HaYa0TLCA
arinHo 3 5.3;

Qg » ~ NOBYTOBI TENIMOHANXOMKEHHS NPOTAIOM ONAMOBANBLHOMO nepiogy, kBT-ron, suaHauaoTLECA
3rigHo 3 5.8;

Q, — Tennosi HaAXOMKeHHs Yepe3 BikHa Bif COHAYHOT pagiauii NPOTArOM ONaMoBaNbHOro nepioay,
kBT-rop, Bu3aHaualoTLCa 3rigHo 3 5.9;

v — KoedbiLliEHT, WO BPaxoBYE 3NATHICTE OTOPOZAXYBaIbHUX KOHCTPYKLY ByauHkis akyMynosaty abo
BiAaBATH TENMO NpU NepioaNYHOMY TENNOBOMY PEXUMI | BUSHAUYAETLCS srigHo 3 ABH B.2.5-24; 3a
BIZCYTHOCTI TOMHUX AaHWX CRig npuitMaTy v = 0,8;

G — KoedillieHT aBTOPErynioBaHHA NoAadi Tenna B CUCTEMAaX ONANEHHN; 3HAYEHHs! W0 peKoMeHay-
KTBCS:

¢ =1,0 -8 ogHoTpyGHiit cucTeMi 3 TepMocTaTamm Ta 3 nothacagHUm aBTOPErynioBaHHsAM Ha iHauBigy-
aneHi Tennosi nyHkty (IT11) a6o NOKBaPTUPHIM FOPUIOHTANBHUM PO3BEASHHSAM:

¢ = 0,95 —y nBOXTPYGHiit CUCTEMI ONarneHHs 3 TEpMOCTATaMM Ta 3 LEHTPANLHIUM aBTOperynioBaHHAM
Ha 1T,

¢ = 0,9 — B ogHOTPYGHII cucTEMI 3 TepMOCTaTaMU Ta 3 UEHTPANBHAM asToperynioBaHHsim Ha {TM, a
TaKoX y AABOTPYGHIN cUGTEMI onaneHHs 3 TepmocTaTamu Ta 6ea aBToperyniosaHHa Ha ITT;

¢ = 0,85 — B 0aHOTPY6GHIN cHCTEMi OnaneHHs 3 TepMocTaTamy | 6es aBToperynioBaHHA Ha IT;

¢ = 0,7~y cuctemi Ges TepMOCTAaTIB Ta 3 USHTParibHUM aBTOPEryIIOBaHHAM Ha 1T 3 KOPUIyBaHHAM
33 TeMNepaTyporo BHYTPILIHLOrC NOBITPS;

¢ = 0,5 -y cuctemi 6e3 TepmocTaris Ta 6es asToperyniopaHHs Ha {11 (perynioBaHHs ueHTpansHe B
ITI abo koTenbHi);

By — koedilienT, Wo Bpaxosye AOAATKOBE TEMNMOCNOXUBAHHA CUCTEMU ONANEHHS, NOB’S3aHe 3
AUCKPETHICTIO HOMIHAMNBHOO TeNOBOro MOTOKY HOMEHKNATYPHOTO PAAY OMNAMoBaNBLHUX npwnaais
AOLATKOBUMU TennosTpatamMin Yepes 3apafiaTopHi AiNSHKA OropoiXeHs, TennosTpatamu TpyGonpo-
BOAIB, WO NPOXOAATE Yepes HeonanioBaHi NPUMILLEHHS: A1 GaraToCekuiHAX T2 IHWNX NPOTAXHAX By-
aunkis B, = 1,13; ana 6yauHkie Gawrosoro Tuny B, = 1,11.
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5.3 3aranbHi TennosTpati ByauHky Qi , KBT'ToA, BU3HAUAOTLCS 3a (hopMynoH:
Qk=X1‘K5ya'Dd'F>:, {3)

ae  y,= 0,024 — po3mipHyit KoeILIEHT;

D, ~ KinbKiCTb Fpagyco-Ai6 onanoansHoro nepioAy, O BUZHAYAETLCS JANEKHO B TeMNepaTypHol
aaHu exkcnnyaTauii srigHo 3 IBH B.2.6-31. Ans | TemnepaTypHO! 30Hu NpuitmaeTbes D, = 3750 °C - pi6,
ana Il TemnepaTypHoi 30HU NpuitmMaeTbes D, = 3250 °C . ni6, ana lll TemriepaTypHOT 30HM NPUAMAETbCH
D, = 2750 °C - ni6, ans IV TemnepaTypHOT 304N NpUAMAETLCA D, = 2250 °C - pi6;

F. — sararnbHa NnoLua BHYTRILLHBLOT NOBEPXHI 30BHILLHIX OrOpOAXYBaNbHUX KOHCTPYKUINA, M?, 1O BU3-
Ha4yaeTbcs arigHo 3 5.13;

Koy — 3aranbHWiA koedilieHT Tennonepenadi TennoiacnAliHoT oBonoHkn ByanHky, BT/(M? - K), BU3-
HavyaeTbCs 3a (POPMYNOo:

Ksya = Ksep + Kinp » 4)

ne Ky,,— npuBeaeHuit KoedilieHT TeNNonepeaati TenNoisoNAUIAHOT 0BOonNoHKK BYyANHKY, Br/(M? - K), wo
BM3HaYacTbCH 3riaHo 3 5.4;

Kiyp — YMOBHUA koediljieHT Tennonepeaaqi OrOPoAXKyBabHUX KOHCTPYKLIA ByAnHKY, B¥/(M* - K), wo
BpaxoBye TeMfoBTPaTH 3a paxyHox iHpinsTpauii Ta BEHTUNALIT, LLO BM3HAYaeTben 3rigHo 3 5.5.

5.4 MpuseaeHuin koedilieHT Tennonepegavi TEnNoi3oNALIMHOT OBONORKU BYANHKY Keap , B1/(m? - K),
B/3HAYAETLCA 3a (hopmMyno:
(“ Fun + Fon + o F o Fu ]

R

PR S .
R Riwe R R

Fs

Lapun Impen npnk Tnpd

Kop =& ; ®)

e & — koedilieHT, WO BpaxoBye [OAaTKOBI TENAOBTPATH, WO NOB'A3aHI 3 OpieHTaLield OropokeHb 32
CTOpQHAMW CBITY, HafBHICTIO KYTOBMX NPUMILLEHE, HAAXOPKEHHAM XONOAHOTO nOBITPA Yepe3s Bxoau B by-
AVHOK, ANs KuTroBux ByanHkia & = 1,13, ana iHwmx 6yannkis £ = 1,1;

Fons Fons Fa o Frcs F— NIOWI BIANOBIAHO CTiH (HENpO3opuX YACTWH), CBITNOMPO30PMX KOHCTPYKUIM
(BikoH | GankoHHWX ABEPEW, BiTPaXiB, NixTapis), 30BHILHIX BXIQHWX [iBEpey Ta BOPIT, MOKPUTTIB (FOPULLIHUX
NepexpuUTTIB), LOKOSIEHUX NepexkpuTTie (nignor no rPYHTY), M
Re nouns Re mpon e mpo» Re pp s Ry pp o — NPVBEACHNIA onip Tennonepenayi BiANOBILAHO CTiH (HeNpo3o-
PWX YaCTMH), CBITNONPO3OPUX KOHCTPYKUIA (BikoH | 6ankoHHMX ABepeil, Bitpaxis, nixrapis), 30BHILHIX
BXiaHWX ABEpel | BOPIT, NOKPUTTIB (FOPHILHMX IEPEKPUTTIB), LIOKONBHMX nepekpuTTiB (MANOF Ha FPYHTI —
3 ypaxyBaHHsM iX nofiny Ha 30HU i3 3a3HaYeHHAM Onopy tennonepeaayi), (M? - KYBT;

F, - Te came, Wwo y popmyni (3), M.

K

[Ansi nepeKpUTTIB TEMNNX rOpULL Ta LIOKOTbHUX NEPEKPUTTIB Haf TexnigninnaM BiAHOWEHHS

Enpaxk

I

Ta -y hopmyni (5) HeoBXIAHO NOMHOXUTY Ha NOKA3HUK N, LLO BUHAYAETLEA 3a dopmynoto:
Znpy
t,—t,
n=-= , 6
r— ©)

Ae t —po3paxyHKoBe 3Ha4eHHA TeMnepatypu 30BHILUHBOTO NOBITPA, °C, L0 BUSHAYAETLCA 3anexHo Bid
TemnepaTypHol 30HW excninyaTauii GyanHKy 3rifHO 3 AOAATKOM K IBH B.2.6-31;
{, — poapaxyHkoBa TeMnepartypa BHYTPILLIHBOTO MOBITPS OCHOBHOT YACTMHN NPUMILLEHD 6yauHkis, °C,
L0 BM3HAYAETLCA 3AMEKHO Bif NpUHadeHHa BYAUHKY 3rigHO 3 tabnuueto 2 npoaatka I' IBH B.2.6-31;
t, — TemnepaTypa BHyTPitLHLOTO noeiTps TeNNoro ropuiia abo Texnigninns, °C.

PoapaxyHOK OropOKYBaNbHUX KOHCTPYKLIA TENUX ropuily HeobXigHO BUKOHYBATK 3rigHo 3 6.3,
PoapaxyHOK OropoIKYBalibHUX KOHCTPYKUi Texnigninna HeoBxiaHO BUKOHYBATK 3rigHO 3 6.4.
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[ns sackneHnx 6ankoHis Ta nomxkiid HeOBXIQHO BUBHAYATM YTOMHEHT JHAYEHHS npuseaeHoro onopy
Tennonepeaauqi 30BHILHIX 0ropoaKyBanbHVUX KOHCTPYKLIRA, L0 PO3TALLOBAH 33 33CKNEHUMU OMKIAMK Ta
BGankoHamu.

Po3paxyHok oropoikysanbHUX KOHCTPYKUIR 3aCKNeHuX Nomxi Ta 6ankowis HeobXiAHO BAKOHYBATH
3rigHO 3 NONOXEHHAMU 6.5.

Ina GyauvHKy, WO CKNaAaeTbes 3 Pi3HUX 3a NpuaHadeHHSIM 06’eMHO-NNaHYBanbHUX enemenTis, npu-
BeAeHU KkoedilieHT Tennonepenayi TeNNoI3oNALIAHOT 0BONOHKM ANA BCLOrO 6ynunHky ksn, pospaxo-
BYETLCA 3@ POPMYSTON:

2 {t,; -t,)
k, = . (7)

Z:Fz.i

ne kwj ; — npuBedeHuin KoedilieHT Tennonepeadi TENNOI3ONALIRHOT 0OBONOHKU i-ro o6’eMHo-nnaHy-
BanNbHOMO enemeHTy ByauHky, BT/(m* - K);

Fy; — 3arancbHa nnowa BHYTPILUHLOT NOBEPXHI 30BHILUHIX OTOPOKYBANBHUX KOHCTPYKUIA /-ro
06'EMHO-NAHYBANbHOIO eremMeHTa ByauHky, mM%

{,;— PO3PaxyHKOBa TeMMnepaTypa BHyTPilIHLOrO NOBITPS i-ro 06’EMHO-NNaHyBanLHOro eneMeHTa
BynuHky, °C, BU3Ha4aeTbCA BIANOBIAHO 10 NPU3HAYEHHA 1AHOM0 eneMenTy ByauHky;

{,, t,—Te came, Wo y chopmyni (6), °C.

5.5 YmoBHuit koedbilieHT Tennonepenavi OTOPOIKYBAMBHUX KOHCTPYKLIA GYOUHKY K , BT/(M2 - K),
Lo BpaxoBYe TENNCBTPATH 3a paxyHOK iHinbTpauii Ta BeHTUNALI, BUaHauyaeTbeA 3a dopmynoto:
- x: 'C’nod 'Uv Avh Y n

k. i3
HED 3
FZ

(@)

Ae x,= 0,278 — posmipHui koedilieHT;
C ~ MUTOMa TEMNIIOEMHICTE NOBITPSA, NPUAMAETLCA PIBHOD 1 kDox/(kr - K);
Nge — CepesiHA KpaTHICTb NOBITPOOBMIHY GyauHKy 3a onanosanbHU nepiog, ron”', wo BcTaHos-
NICETHLCA eKCNepUMeHTansHO abo BU3HaYaeTLCS:
a) Ana xuTnosvx ByauHKis 3rigHo 3 5.6;
6) Ans rpoMancbkux GyauHkis srigHo 3 5.7;
L, — KoeILIEHT 3HWKeHHs 06'eMy NOBITPS y SYAUHKY, AKUM BPaxXOBYETLCA HAABHICTb BHYTPILUHIX OFO-
POMARYBATBHIX KOHCTPYKUIW. 32 BIACYTHOCTI TOUHMX AaHUX NpUMAacTLEA v, =0,85;
V,, — Te came, Wo y cropmyni (1), M°;
¥, ~ CepeaHA TyCTuHa MOBITPA, WO HaaXOAWTL AC NPUMILLEHHS 33 paxyHok iHdinbTpaudli Ta
BenTunaAyl, kr/m®, BusHavacTeea aa bopmynoto:

- 353
[273+05-(t, +1,,)]

Y, 9

he (,—T1e came, wo y copmyri (6), °C;

fon s — CEPEAHSA TEMNepaTypa 30BHILLHLOrO NOBITPA 32 ONAMKBANLHWNA nepioa, °C, o Bu3HaYaETLCN
srinHo 3i CHuM 2.01.01;

1~ KOSDILIEHT BNAWBY 3yCTPIHHOMO TENOBOrO NOTOKY B OropoKYBaNbHUX KOHCTPYKUIAX, WO NPUiA-
MaETbCS:

n= 0,7 — ana cTUKiB naHeneit CTiH, a TAKOX BIKOH i3 MNBX-npodinis srigHo 3 ACTY B B.2.6-15,
ACTY B B.2.7-130, 3 pepes'sanux 6rokis srigro 3 [ICTY B B.2.6-24 1a 3 amoMikicaix npodainie 3 3anos-
HeHHAM cknonakeTamu; n = 0,8 — ANg BIKOH y PoO3AINBHUX NNETIHAAX; 1= 1 — AMA BikoH y cnapeHunx
nneTiHHAxX. Npu uboMy koedilieHT 1) NPUIIMAETLES 3a HANGINBbLLIUM 3HaYEHHAM, EANHUM ANA BCbOro By-
BUHKY;

F, —Te came, wo y dopmyni (3), m°.
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[na 6yanHKy, WO CKNafacTLCA 3 PI3HWX 33 NPU3HAYEHHAM 06’ €MHO-NNAHYBAaNbHUX ErIeMEeHTIB,
YMOBHMIA KoediuieHT Tennonepeaavi, LWo Bpaxosye TENNOBTPATU 3a paxyHoK iHchinbTpauii Ta BeHTUNAUIT
ANS BCbOTO BYANHKY Kiugp , PO3PAXOBYETHCA 38 (DOPMYIIOL0:

o (ty ~1.)
k.. -F.. - LA
iﬂt ! > (te —ta)}
Ky = 3 (10)

Z;FE.I'

Be Kyp i — YMOBHUIA KoediuieHT Tennonepeaasi oropofxysanbHnx KOHCTPYKUi# i-ro of'emHo-nnaHy-
BaNbHOIO eremeHTa BYANHKY, BT/(M2 - K}, Wwo spaxoBye TENNOBTPaTH 3@ PaxyHoK iHDINbTpaLi Ta BeHTu-
nayit;

F, , - Te came, Wo y popmyni (7), M%;

t,;— Te came, wo y dopmyni (7), °C;

t,, t,—Te came, wo y dhopmyni (6), °C.

5.6 Cepeas KpaTHICTb NOBITPOOBMiHY XuTroBoro GyanHKY 3a onanioBansHuiz Nepios Nos , ron”,
BHU3Ha4aeTLCA 3a PopMyron:
3-F,

v

v

- (1

no6 =

=<

ne F,,~—nnouia KBapTUp KUTNoBoOro GyauHky, M2, L0 BU3HaYaeTbes srigHo 3 [IBH B.2.2-15;
v, — Te came, Wo Yy dopmyni (8);
V, - Te came, wo y coopmyri (1), m’.
5.7 Cepe/iHa KpaTHICTb NosiTpooBMiHy rpoMaacekoro ByavHky sa onarioBarnsHUA NEPIoH Nos , roa™,
BM3HAYAETLCS 32 CYMapHAM NOBITPOOBMIHOM 38 PaxXyHOK BEHTMNAUIT Ta iHdpineTpauii 3a chopmynow:

Lo-n, (Pow N M
168 168 -7,

= , 1
Mes SV (12)

v

pae L, — KinbKiCTb NpUNANBHOrO NoBiTps B GyAVHOK Y pasi npupoaHoi BeHTUnRAUiT abo HopmaTuBHe
3HAUEHHS NI Yac MeXaHiuHoT BeHTURsILT, M7/roa, | AopisHioe Ans: BY/MHKIB HAYKOBO-OCHIAHMX YCTAHOB,
APOEKTHUX | TPOMAACKKNX opraHizalliil Ta ynpasniHHa — 4F, ; ByAvHKIB NiANpremMcTa po3apibHol Toprieni,
3aknazis oXopoHW 300poB's, GyAuHKIB nianpuemcTs noBytosoro obcnyrosysaHHs, My3eiB Ta BAC-
TaBOK — 5F, ,; BUTAYNX JOLIKINBHUX 3aKnaais, WKin, NPoMecitHO-TEXHIYHUX T8 BULLUX HaBYanbHMX 3ak-
nagis — 7F, ; ciskynbTypHO-0300pOBYNX Ta CHOPTUBHMX 6yavHkis Ta cnopya, ByavHkie fossinns, Gy-
OVHKIB MiANPUEMCTE rPOMaACHKONO XapuyBaHHs, BoK3anis ycix Buais Tpascnopty — 10F,, , ne F, , — pos-
paxyHKosa nnouia rpomasckknx GyamHkis, M, Wo BU3HA4aETbCA arigHo 3 [IBH B.2.2-9;

n, — KinbKicTe rofins poBoTh MexaHivHoT abo npupoaHol BEHTUNSALT MPOTATOM THXKHS,;

168 — KinbKICTb TOAMH Y TVXHI;

11— Te came, Wo y dopmyni (8);

P, — KinbkicTe NOBITPA, WO HDINETPYETLCH B BYANHOK Yepes OroporpKysaribHi KOHCTPYKUIT B
Hepobouni Yac, Krfroa, NPUAMAaETLCA P,.Hw =0,5v,-V,;

1} = KINBKICTE FOAUH iHchinsTpaLii NoBiTPS BCepenuHy GYANHKY NPOTAFOM TWXHSA, rof,; Anst OyauHKie
i3 a6anaHCcoBaHOI0 NPUNMBHO-BUTSHKHOK BEHTUNALICO AopiBHioe 168; AnaA GYAMHKIB, Y NPUMILLEHHAX
SIKVIX NiATPUMYETBCS HarHiTaHHs NoBITPs Nid Yac Aii NPUNNUEHOT MexaHiuHoT BeHTUNALIT — (168 —n,);

v, — Te came, o y dopmyni (8), kr/m®;

V, — Te came, wo y copmyni (1), M.
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5.8 MNoByToBI TENNOHAAXOKEHHA NPOTArOM ONanioBanbHoro nNepioay Qe », KBT-roa, BU3HaYa0THCS
3a opMyno:

Qaun = %1 Qenn-Zon F,, (13)

ne y,= 0,024 — po3mipHuiA koedilieHT;

Qo n— BENMYMHA TOBYTOBMX TENNOHAAXOMKEHD HA 1 M? XUTNOBOT NNOW] 6ynisni abo pospaxyHkosol
AAOLL} Fpomagickkoro ByauHky, BT/M?, BU3HauaETLCS ANS:

a) xutnoeux Byaunkia q,,, , = 10 BT/MZ;

6) rpoMaacbkux Ta aaMiHICTPaTMBHNX ByOMHKIB BenvuMHa NoBYTOBUX TENNOHAAXOMAXEHD Bpa-
XOBYETBCS 3@ PO3PAXYHKOBOIO KiNbKICTIO niogeit (90 B1/yon), wo 3Haxoaatses B BYANHKY, OCBITNEHHSAM
(3@ BCTAHOBNEHOI MOTYXKHICTIO) Ta OICHOT TexHikn (y pasi BICYTHOCTI TOMHWMX AaHMX MPUIAMAETLCS
10 BT/ME) 3 YpaxyBaHHAM KinbKOCTI pobounx roguH Ha TUKOEHb,

z,, ~ TpuBanictb, A6, onanwsansHoro nepiofly, WO BM3HAYaETLCS 3rigHo 3i CHuM 2.01.01 ans
nepiony 3 cepeaHboA06080I0 TEMMEPaTYPOIO 30BHILLHLOTO NOBITPS He BinbLue Hix 10 °C — y pasi npoekTy-
BaHHSA MiKyBanbHO-NPOMINakTUYHNX Ta BUTAYMX 3aKNaais, Ta He Ginblue Hix 8 °C — B IHLIWX BUNAaKaXx;

F, — ana xun1nosmx GYAWHKIB — NRoLLa KBapTUp, ANS FPOMAICLKMX BYAUHKIB — po3paxyHKoBa nnoLa, m°,

5.9 Tennosi HapxoKeHHs Yepes BikHa Bif cOHAYHOT pajiaLlii npoTAroM onaniosanLHoro nepioay Qs ,
kBTrog, nns voTupeox chacapis ByauHkis, OpiEeHTOBAHWX 33 HOTMPMA HanPAMKamu CTOpIH CBITY —
nisHi4 (M), cxip (C), niseHb (TA) i 3axia (3) abo 3a npoMikHUMU HanpsiMKamu (nisHiu-3axia (MH3),
nieHis-cxig (MHC), nisperb-cxin (NAC) | nisaere-3axia (MA3), BU3HavaTLCS 3a bopmynow:

Qs=Ce'36'(FNHIHH+FCIC+Fﬂblﬂd+F313)+(;3n'53n'Fcnn'le: (14)

e G, G, —~ KOSMDILIEHTH, IO BPaXOBYIOTL 3aTIHEHHS CBITNOBOrO NPOPIay BIANOBIOHO BIKOH | 3GHITHWUX
nixTapis HENPO3OPVUMHN EIEMEHTaMI 3aNOBHEHHS, MPUAMAIITLCA 3rigHo 3 Tabnuueio 1;

&g+ €4, — KOBMILIEHTH BIGHOCHOTO NPOHWKAHHSI COHAYHOT pagiauii BignorigHo ans CBITNONPO30pKUX 3a-
MOBHEHb BIKOH i 3€HITHUX NiXTapiB, WO NPUIAMAaTLCA 3a nacnopTHUMM OaHUMK BiANOBIAHNX CBITNONPO30-
PUX KOHCTPYKLIi abo 3riAHo 3 Tabnuuero 1; MaHcapHi BIKHa 3 KyTOM HaxXurty 3aroBHeHs A0 ropv3oHTy 45°
i Binblue BapTO BBAXKATH K BEPTHUKATLHI BIKHA, 3 KyTOM Haxuny MeHLe 45° — aK 3eHiTHi nixTapi;

Fru+ Fo o Frp « F5— nrowwa ceitnosux npopisie pacaais 6yamHky, BinnoBigHO OpiEHTOBAHMX 3a Yo-
TMPMa HanpsMKamu CBITy, M?;

F o » = NNOLLA CBITNOBUX NPOPI3IB 3EHITHUX NixTapie ByanHry, M%;

In+ le » Ina » I3 — cepenns senuuuna coHsuHOT pagiadii sa onarosansHWI niepiof, CnpsMoBaHa Ha
BEpTUKANbHY NOBEPXHIO 3@ YMOB XMaPHOCTI, BIANOBIAHO OpiEHTOBaHY 3a YoTpMa hacanammn GyanHky,
KBT-ron/m?, npuimMaeTbLCs 3rigHo 3 Tabnuueio 2;

I, — cepepHa BenuunHa coHaYHOT pagiauii 3a onanoBanbHWN nepioa, ska CNpsAMOBaHa Ha ropU3oH-
TarkHy NOBEPXHIO 33 YMOB XMapHocTi, KBT-roa/m?, npuiimaeTbes arigHo 3 Tabnuueo 2.

KpuBonininni abo cxnapnni hparmerTv hacagy npu pospaxyHkax CNPOLYOTLCH, a cepeHs Benuym-
Ha CoHAvHOT pafiauii NpUAMasTLCs 3a HaRBNK4OoK opieHTallielo abo BUaHAYAETLCS iHTepronsuieto 3a
AaHnmu Tabnudi 2.
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Ta6nuus 1 — 3HaueHHA koediLieHTiB 3aTiHEHHS CBITNOBOIO NPOPI3Y ¢ .G ,,, T& BIAHOCHOTO MTPOHVKAHHS
CoHauHOT pagiallii &, i £,, BIANOBIAHO BIKOH i 3BHITHIX nixrapis

3anoBHEHHSA CBITNIOBOTO NPOpPisy

KoedpivjieHTu

i

N

npy Aepes’sHuxX

abo MBX nneTiHHAX

npu anioMiHieanx
NNeTIHHAX

[

Co i Gon | Ea i€ |Gol Gan|ZalEam
Rneiﬁue ckniHHs 3 4M; ckna B cnapeHux nNeTiHHAX 0,75 0,62 0,70 0,62
ng:gn::wikg;‘ti?ﬁ:xenencmaHMM fIOKPUTTAM Ha BHYTPILLHEOMY CKSTi 0.75 0,65 0.70 0,65
ﬂonsiﬁuer émiHHﬂ 3 4M; cKna B pO3AiNbHUX NNETIHHAX 0,65 0,62 0,60 0,62‘%
Egﬁgxﬁifﬁﬁgg&ﬁiEHMBHMM NOKPUTTAM Ha BHYTPlWHBOMY CKAI 0,65 0,60 0,60 0.60
MoTpiine ckniHka 3 4My ckria B OKpeMo cnapennux NNeTiHHAX 0,50 0,70 0,50 0,70
(lompine o3 Conermutum PopHTI
QpHoxamMepH! cKNonakeTy B OQUHAPHUX MNEeTIHHAX ia:
— 4M, ckna 0,80 0,76 0,80 0,76
- 4K ckna 0,80 0,75 0,80 0,75
- 4i ckna 0,80 0,54 0.80 0,54
[iBokamepHi CKNomnakeTh B OAVHAPHUX NETIHHAX (3 .
— 4M, ckna 0,80 0,74 0,80 0,74
— 4K ckna 0,80 0,68 0,80 0,68
— 4ickna 0,80 0,48 0,80 0,48
OpuuapHe cknikHg 3 4M, ckna " oaHOKaMEpPHI CKIIonakeTH
Y PO3QINGHUAX NAETIHHAX 3.
— 4M, ckna 0,60 0,63 0,60 0,63
— 4K ckna 0.60 0,58 0,60 0,58
— 4ickna 0,60 0,51 0,60 0,58
OanapHe CKJ‘IiHHR'3 4M1 cKkna W ABOKaMEPHI CKIOMNakeTu |
Y PO3QINLHUX MAETIHHAX i3:
|~ aMcxna 0,60 060 | 060 | 0,60
— 4K ckna 0,60 0,56 0,58 0,56
— 4dickna 0,60 0,36 0,58 0,56
FlopsiiiKe CKITIHHA 3 OPraHiuHoro ckna ana 3eHiTHUX NnixTapis 0,90 0,90 0,90 0,90
MoTpiltHe CKAiHHA 3 OPraHiYHOro cxiia ANA 3EHITHUX NiXTapis 0,90 0,83 0,90 0,83

10
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Tabnuua 2 — CepenHs BeNWuMHa CyMapHOi COHAYHOT paaialii 3a onanoBaneHWA Nepiod, cnpsiMosaHa
Ha BEPTUKANbHY Ta rOPU3OHTaNbHY MOBEPXHI, 38 YMOB XMapHOCTI, KBT-TOA/M?, 3anexHO
Big opieHTaull Ta KniMaTUYHOro paoHy

CepefHs sBenvuvHa cyMapHOi COHSIMHOT pagiauil 3a onarosansHui nepiog
Micue posTawlyBaHHs CBITAONPO3OPUX KOHCTPYKLIi
KnimatudHui pafion BEpPTUKANbHA FOpPH3OHTaNbHE
NOBEPXHSA NoBEPXHS
Irn Inve Ic Inec e Inas Iz s Iz

BiHHuus 147 159 207 282 325 288 211 159 335
[HiNponeTpoBChK 116 127 172 248 293 257 179 127 296
DoHeubk 151 165 217 299 346 307 223 165 325
Hutomup 158 172 226 310 357 315 230 172 319
3anopiicks 126 138 184 262 307 270 191 138 311
IBaHO-PpaHKIBCLK 162 175 228 315 365 322 234 175 338
Kuis 140 153 204 286 332 291 209 153 313
Kiposorpag 136 149 201 283 329 296 207 149 326
NyraHckK 159 175 234 330 386 339 242 175 319
Nyubk 147 159 207 283 325 288 211 160 298
Nesip 155 167 212 281 319 285 216 167 340
Mukonaie 118 129 177 265 318 274 186 129 288
Opeca 120 131 175 254 300 259 183 130 287
MNontasa 145 157 206 287 334 294 211 157 326
PiBHe 144 156 198 276 315 280 207 158 319
Cimcbeponorns 123 133 186 288 349 295 196 133 285
Cymu 156 169 220 299 341 303 224 169 331
TepHonine 165 179 235 326 377 333 241 179 338
Yxropoa 119 128 175 258 309 267 183 129 280
Xapkis 147 159 212 298 348 304 217 159 333
XepcoH 121 132 179 264 314 270 188 132 294
XMenbHULbKAA 185 180 236 327 379 334 242 179 337
Yepkacy 157 169 217 292 335 298 221 169 339
HepHiBLj 133 145 193 271 317 279 199 145 325
YepHiris 177 188 235 310 350 313 238 188 317
fAnTa 81 87 124 203 252 209 131 87 194
Mpumirka. HapeneHi aHadeHHA IHTEHCUMBHOCTI COHAYHOT padiauii 8cTaHoBNEH! 40 HABYTTA YMHHOCTI HOPMATHMRHOIO
pokymeHTa 3 6yaisensHol kniMaTonorii, ae 6yayTh npuseaeHi yTOYHeH] AaHi

1"



ACTY-H b A.2.2-5:2007

5.10 KoediuieHT ckniHHA dracagis ByauHKy Mg, , BU3HAYAETHCA 38 (OPMYNOLD:

e o N— (15)
* (FNII +F0 +FCFI)

2

ne F, . F,.F,—Tecame, woy opmyri(5), m°

G’ HO Y

5.11 MokasHUK KOMNAKTHOCTI BYAVHKY Ak 6ya » M, Bu3HaYaETECA 3a hopMyroio:

E
Axﬁya =va (16)
h

e F,—Te came, WwWo Yy dopmyni (3), M7
V, — Te came, Wwo y cpopmyni (1), M°.

5.12 BuaHaveHe 3a hopmysow (1) 3HaueHHs MMTOMUX TENTOBUTPAT Ha ONarneHHs 3a onanioBanbHWA
nepiod, qsys , MOPIBHKIIOTH i3 HOPMATUBHWUM 3HAYEHHAM Enax » LLIO NpMAMAETLCS BianosigHo ao Tabnuui 4
abo 5 [1I6H B.2.6-31.

5.13 B13HaveHHs reOMeTPUHHUX NOKa3HMKIB

5.13.1 OnantosaHa nnolua ByavHKY BU3HAYAETLCA AK NMNOLLA NoBepXis (Y TOMY YACNi i MaHcapaHoro,
ONAMHOBAHOTO LIOKONBLHOrO i MiABANLHOMO) BYAUHKY, SIKa BAMIPIOETECS B MEXAX BHYTPILLHIX NOBEPXOHbL
30BHILLHIX CTiH, BKMIO4AI0HM MAOLLY, WO 3aiiMa0Th NEPEropoaKu #l BHYTPILLHI CTiHK.

B onaniosaHy nnouly BKMHOYAKTLCA onantosaHi Cxo4oBi kiTkk, NiPTOBI Ta IHWI WaxTu 3 ypaxyBaH-
HAM X NNOLL Ha PiBHI KOXHOFO MOBEPXY.

B onanosaxy nnowly ByanHKY He BKIIOYATLCS NNOLL TeNANX ropyl, | TeXMANINAS, HeoNanoBaH1x
TeXHIYHWX NoBepXiB, niasany (Nigninms), XCNnogHUX HeonanBaHnx BepaH, CXOQ0BMX KMITUH, & TAKOX XO-
NogHOro ropyia abo Horo YacTUHW, He 3alHATOI Nia MaHcapay.

5.13.2 Onanweanuid o6'em ByauHKy Bu3HadaeTbea sik A0BYTOK onanioBaHo! Nnoul nosepxy Ha
BHYTPILLIHIO BUCOTY, WO BUMIPIOETLCA Bif NOBEPXHI NiHIIOTM MepLIOro NoBepxy A0 NOBEPXHi CTeni ocTaH-
HbOTO FIOBEPXY.

Y pasi cknaaHux opmM BHYTPILWHLOrO 06’eMy BynuHKy onasnioBaHnil 06'emM BUIHAYAETLCA AK 06'eEm
NPOCTOPY, IO OBMEXKEHWIA BHYTPILLIHIMY FIOBEPXHAMM 30BHILLHIX OrOPOAXYBaMN:HUX KOHCTPYKUIA (CTiH, Nno-
KPUTTA abo rOPULLHOTO NEPeKPUTTS, LOKOMNBHOTO NeEpekpuTTA).

[ns RiA3eMHUX aBTOCTOAHOK OnamoBaHui 06'eM 0GMEXYETLCH NepekpUTTAM Ha[l 8BTOCTOSHKOK.

5.13.3 [ig 4ac BU3HAYEHHS MNOLLI MAHCaPAHOTO NOBEPXY BPaxoBYEThCA NMOLLA 3 BUCOTOK [0 NOoXu-
noi creni 1,2 M npy Haxuni 30° oo ropusoHTy, 0,8 M — npu 45° — 60° npu 60° | Binbwe — nnowa
BUMIpSIETBCA f10 ANiHTYCAa.

5.13.4 MnolUa 30BHILLHIX OrOPOMKYBarbHUX KOHCTPYKLi BU3Ha4aETbCH 3a BHYTPIWHIMKN posmipamu
ByavHKy. 3aransHa nriowa 30BHILLHIX CTiH (i3 ypaxyBaHHAM BIKOHHUX | ABEPHUX NPOPI3iB) BUSHAUAETLCS
Ak [OBYTOK NePUMETPa 30BHILLIHIX CTiH 33 BHYTPILLHBOK NOBEPXHEID Ha BHYTPRIWHIO BUCOTY ByanHKy, Lo
BUMIPIOETBCS B NOBEPXHI NiANOrY fMepLioro NoBepxy A0 NOBEPXHi CTENi OCTaHHLOrO NOBEPXY 3 ypaxy-
BAHHSIM MNOLL BIKOHHWX | IBEPHUX YKOCIB rMuBUHOO Bifi BHYTPILUHLOT MOBEPXHI CTIHU A0 BHYTPILLIHLOI f0-
BepxHi BikoHHOro abo asepHoro Brioka. CymapHa nnolla BiKOH BU3HAYaETBECA 3a PO3Mipamy Npopisis y
cBiTni. Mnowa 30BHILHIX CTiH (HEAPO30POI HYacTUHW) BHU3HAUAETLCS MK PISHAUA 3aranbHoi nnowi
30BHILLIHIX CTiH | NoLL BIKOH | 30BHILLHIX ABEpEN.

5.13.5 Mnowa ropu3oHTanNbHMX 30BHILLHIX OTOPOMKYBANEHAX KOHCTPYKLUIN (MOKPUTTS, rOpULLHOrO W
LIOKONBHOFO NEePeKpuTTs) BU3HAYAETLCA AK NOWA noBepxy BYAUHKY (Y MeXax BHYTPILLHIX NOBEPXOHb
30BHILWHIX CTiH). ¥ pasi NOXUNnx NOBEPXOHb CTENI OCTAHHLOro NOBEPXY NNOLLE NOKPUTTA, FOPULLHOTS Ne-
PEKpUTTA BU3HAYAETLCA FK MMOLLA BHYTPILLIHLOT MOBEPXHI CTeri.

12
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6 BU3HAYEHHSA NMOKA3HWUKIB ONOPY TENNONEPENAM!
OrOPOMXYBAJIBHNX KOHCTPYKLIA BYAUHKY
6.1 HopMaTyBHI 3HaYeHHA NPUBEASHOro ONOpPY Ternonepeaadi Ans oropoaKyBanbHUX KOHCTPYKUIRA
BU3HavalTees arigHo 3 [1bH B.2.6-31.

6.2 [1ns HETMNOBMX OrOPOMXKYBANBHMX KOHCTPYKUIA BENuunHa HeobXxigHoro onopy Tennonepegaui
BM3HAYaETLCA 3riAHO 3 NorioxeHHaMn 6.3 — 6.5.

6.3 Po3paxyHOK OropopKyBansHWX KOHCTPYKUIA Tennux ropuiy

6.3.1 Heobxinrui onip Tennonepeaayi nepekpuTTs TENNoro ropuuia Ry me (Mz- K)/BT, BU3Ha4Ya€eTbLCH
3a hopmMynor:
quz =n Rq min » (7)

¢ min — MIHIMANBHO LOMYCTUME 3HA4EHHA OMOpY Tennonepeaadi nokpuTTS, (M?- K) BT; npuitmaeTbes
arigHo 3 Tabnuueto 1 [IBH B.2.6-31 szanexHo Bi4 TemnepatypHoi 30HM ekcnnyartadii 6yauHKy;

n—Te came, Wo y dopmyni (6), ne t, = {,, — po3paxyHKOBE 3HAYEHHS TEMNepaTypu NoBITPSA TENoro
ropuwa, °C, BCTGHOBMIOETBCS! (Ha NiacTasi po3paxyHky Tennosoro Banadcy) ans 6-8-noeepxosux 6y-
amuxis 14 °C, ans 9-12-nosepxosunx GyauHkie 15-16 °C, ana 14-17-nosepxosux GyanHkis 17-18 °C.

ne R

6.3.2 Heobxignvn onip Tennonepenavi NOkpuTTa Ry oy (M? - K)/BT, BU3HauaeTben 3a hopmynoio:

(tBE —t.’i)
RQrm = (i [ (18)
)
- = t,-t,)-a
028.G,, ¢t —t.)+ (o ~lee) L (fee -1,) _eme
que Fm(mz ch.me

Ze t,,t,—Te came, WwWo y dopmyni (6), °C;

G,., — Npuseaena (BigHecexa go 1 mZ ninnoru ropuilia) BUTpaTa NOBITPSl B CUCTEMI BEHTUNALIT,
Krl(M2 - rofl), BU3Ha4aeTbca 3rigHo 3 Tabnuuero 3;

¢ — Te came, Wo y copmyni (8), kxw/(kr - K);

{.e,, — TEMAEPATYPA NOBITPA, LU0 HAOXOAUTL 3 BEHTUMAUIAHUX KaHanis, °C, NpuAMacTLCs piBHOIO
t,+1,5

R, me — T€ CaMe, Wo y chopmyni (17), (M2 -K)/BT;

g; ~ rycTvHa TensoBoro NOTOKY Yepes NoBepxHIO TenNoi3onaLii, Wo npynagae Ka 1 M SOBXUHN TPy-
6onposopny i-ro giameTpa 3 ypaxyBaHHsAM TeMloBKUX BTPAT Yepes i30NboBaHi 0Nnopu, draHyesi 3'¢qHalHA
Ta apmaTypy, BT/m; ana ropui, Ta nigeanis aHaueHHs g; HaBedeHi 8 Tabnuui 4;

¢, — posxuHa TpyGonposoay i-ro diameTpa, M, NPUIAMAETLCA 38 NPOEKTOM;

Ry ¢. me — MIHIMANLHO AOMYCTUME 3HAYEHHSA ONOPY Tennonepeaadi soBHilWHIX CTiH ropuwa, (M* - K)/BT,
BM3HA4AETLCS 3riAHO 3 NONOXeHHAMK 6.3.3;

8, m — MpvBeaeHa (BigHecena o 1 M nignorv ropvwa) NNOWE 30BHILLIHIX CTIH TEMMOMO ropMLIE,

MP/M?, BrBHaYEETECS 3a OPMYNOH:

F
. mg
ac.ma = F T (1 9)
fiK.me
pe F, ..~ nnotua 30BHILHIX CTiH Tennoro ropuia, m%
F, — NMoLla NePEKPUTTA TENMOro ropyiLa, M2,

nK. ma

13
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Tabnuus 3 — MpueeaeHa BuTpaTa NnosiTPA B CUCTEM geHTUNAU Geen

roirs roseps || SN e iy oo et st o o8
5 9,6
9 15,6
12 20,4
16 264
22 352
25 39,5

Tabnuua 4 — TyCTUHA TENI0BOTO NOTOKY Yepe3 NOBEpPXHIo Tennoisonsiuii TpybonpoBoAiR Ha ropuuiax
Ta B nigganax q;

CepeqnHs Temriepatypa TennoHocis, °C j
YMoBHUY giameTp TpyGonpoBoay, MM 60 70 ‘ a5 105 125
FiHifiHa rycTiHa Tennosoro NoToky ¢; , BT/m
10 7.7 9.4 13,6 151 18
15 9.1 11 15,8 17.8 21,6
20 10,6 12,7 18,1 20,4 25,2
25 12 14,4 20,4 22,8 27,6
32 13,3 16,8 22,2 247 30
40 14,6 17.3 23,9 26,6 32,4
50 14,9 17.7 25 28 34,2
70 17 20,3 28,3 31,7 38,4
80 19,2 22,8 31,8 354 42,6
100 209 25 35,2 39,2 47,4
125 247 29 39,8 44,2 52,8
150 } 27,6 32,4 44,4 48,1 58,2

MpumiTka. MycTMHa TENAOBOrO NOTOKY B Tabnyy BU3HaYeHa npu cepeqHiit TemriepaTypi oTouytouoro noeitpa 18 °C.
1A 43¢ MEHILCI TEMNEPaTyPV NOBITPA NYCTUHA TENMOBOTO NOTOKY 3POCTAE 3 YPAXYBAHHAM HACTYNHOI 3anexHoCTI:
1283
(=, |
Q=G
t; ~18)
A€ Qs — T'YCTUHA TENNoBOro NOTOKY 3riaHo 3 Tabmuueio 4;

tr — TeMnepaTypa TENNOHOCIs, WO UUpKYTIoe 8 TpybonpoBoa nig Yac po3paxyHKOBUX YMOB;
t, — TeMNepaTypa NoBiTpA B NPUMILLIEHHI, ie NpoKnaaeHui TpyBonposig

6.3.3 MiHiManbHO [ONMyCTHME 3HAYeHHS OMopy Tennonepeaadqi 30BHILHIX CTiH Tennoro ropuiua
Rycme, (M2 - K)/BT, Bu3HaqaeTbCA 3a OopMyrnoo:
t, ~t
R - 82 3 , (21)

qeme N
At -a,

Ae t,—Te came, wo y dopmyni (6), °C;

t,,— Te came, wo y dopmyni (18), °C;

At — ponyctvma 3a CaHiTapHO-ririEHIYHUMW BUMOTaMM DISHULIA MK TEMNepaTyporo BHYTPILLUHLOTO
NOBITPA Ta NPUBEAEHOK TEMNEPATYPOIO BHY TPILLHBOI NOBEPXHI OropoPKyBasIbHUX KOHGTPYKUIT, °C, npwii-
macTbes 3rigHo 3 Tabnuueto 3 [JIBH B.2.6-31;

0, — PO3PAXYHKOBE 3HAMEHHSA koedpitieHTa Tennosiafadi BHYTPILWHBOT NOBEPXHI OrOpPOXYBanNbLHO!

KOHCTPYKUIT, B1/(m” - K), npuitmMaeTbes 3rigHo 3 poaatkom E ABH B.2.6-31.

6.3.4 Npuknag pospaxyHky HaBeaeHo B B.1 gonarka B.

14
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6.4 Po3apaxyHOK oropoaxyBanbH1MX KOHCTPYKUiR Texnigninns

6.4.1 HeobxigHuni onip Ternnonepenayi LOKOMbHOrO NEPEKPUTTS Hag TeXmianinnam Ry, (M2 -K)/Br,
BU3HA4YaeTLCA 3a hopMynoto:

R,y =n-R (22)

qmin *

ne Rq min — MIHIManNsHO AOMyCTUME 3HAYEHHA onopy Tersonepeaadi NepekpuTTa Hag HeonantBaHUM
nigRancM, L0 pO3TAaWOBaHe BULLE DiBHA demni, (M . K)BT;, npuiimaeTbca arigHo 3 Tabruvueto 1
ABH B.2.6-31 sanex+o Bia TeMnepaTypHO! 30HU ekcnnyaTauii GynuHky;

n —Te came, Wo y chopmyni (6), Ae f, = {, — NPUAMAETLCS PO3PAXYHKOBE 3HAYEHHS TemnepaTtypu
NoBITPs Texnigninng, °C, ane He Huxkde Hix +5 °C.

6.4.2 TemnepaTypy nosiTpa B Texnianinmi ¢, , °C snaHavawTs 3a hopmMynotwo:

t,oF, (e t,-Fou t,-F,
oo +(qul/ /'J +0,28 Vn “Dosn Van* ts + S + # :!
(o Mo Beew 23)
) { E‘!L +028-V, -n,, v, + f’”‘l + Fc“‘} ’
qu ? n obn an an chm

ge t,,t —Te came, wo y dopmyni (6), °C;

g;. ¢, —Te came, wo y chopmyni (18);

Fm — NNoLla NepeKkpUTTA Hag Texnigninmsam, Mz;

R, 41— Te came, wo y chopmyni (22), (M? - K)/BT;

Vv, — oB'em Texnigninns, M*;

Nos » — KPATHICTL NOBITPOOGMIHY B Texnigninni, rog™:
Y Pasi BCTaHOBMNEHH B Nifsani rasosux Tpy6 n,, . = 1,0 ron™, B iHwmx sunagkax nvgn =0,5ron";

¥, n— FYCTUHA MOBITPA B Texnianimni, krim®, NPUAMaETLCA PIBHOK v, , = 1,2 Kr/M®;

F, 41 — NIOWLE NiANork Ta cTiH nigBany, Wo KOHTaKTYioTh i3 rPYHTOM, Mm%

R, , —onip Tennonepenasyi OropoXyBansHUX KOHCTPYKUIA, Lo KOHTaKTYHOTh i3 PpyHTOM, (M- K)/Bt,
BU3HAYaETHCS 3riAHO 3 NONOXeHHAMN 6.4.3;

F it — TUTOLLA 30BHILLHIX CTIH MiABaNy Hag PIBHEM NOBEPXHI I'pyHTY, M2

Ry ¢ y1 =~ HOPMATWUBHE 3HAYEHHS ONOPY Tennonepenayi 30BHILLHIX LOKOMBHUX CTIHOBUX OFOPOXKY-
BANbHUX KOHCTPYKLA, 1O pO3TalloBaHi Haj piBHEM NoBepxHi PPYHTY, (M2 - K)/BT; npuitmaeTbea arigHo 3
tabnuueio 1 BH B.2.6-31 sk 4N 30BHIWHIX CTiH. :

Axwo t, MeHWe Bia paHiwe NpuitHaTOl TeMnepaTypu, To Ue CBigYUTE NPO 3HauHi TennosTpaTyh y
Texnigninni. Togi npoBOAUTLES ONTUMIzaUis TeNJIoi30NALiT OropopKyBanbHUX KOHCTPYKUIR Texnigninnst i
PO3paxyHOK MOBTOPHOETLCA 3riAHO 3 6.4.1 — 6.4.3 40 OTPUMAHHA 3HAYEHHR 1, PiBHOTO abo Ginbworo 3a
pPO3paxyHKoBe.

6.4.3 Onip Tennonepenasi oropoxysanLHUX KOHCTPYKLIA, WO KOHTAKTYIOTh i3 'PYHTOM R, 1 ,
(M? - KY/BT, BusHauaoTh ariaHo 3 CHMM 2.04.05 3a 30HaMy 3aBLUMPLIKN 2 M, NAPANEALHYMU 30BHILLHIM
cTiHam, 3a chopmynoto;

3
an1 = Rapu + Iy (24)

Ae R, ,—onip Tennonepesayi, (M- K) BT, wo npuAMacTsea pisum 2,1 ans | 3omu, 4,3 — ans |l 30Hu,
8,6 — ans Il 30HM, 14,2 — Ang NMoLi, WO 3anvwmnnace. 3oHu 3aBLUMPLLIKM 2 M NOHUHAIOTE PO3MIYaTH BiR
NiHIT KOHTAKTY CTIHWU NiABANY 3 PPYHTOM BHW3 MO CTiHi 3 nepexojoM Ha nignory ninsany. 30HKU Po3MivaTb-
€A NOCMIAOBHO Bif YCLOro NepUMeTPa KOHTaKTY CTiH i3 FPYHTOM B HanpsIMKy CEPeanHN ByauHKY;

3 — TOBLUMHA TENOI3CMIOIBHOTO LWapY, M, NPK TeNNonpoBIAHOCTI yTenmwosaya A < 1,2 B1/(m - K).

6.4.4 Mpuknan pospaxyuky HageaeHo B B.2 gonartka B.
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6.5 PoapaxyHOoK OFOpOAKYyBaNbHUX KOHCTPYKLIA 3aCKIeHNX NOMKIA Ta fankoHiB

6.5.1 NpueeseHui onip Tennonepeaayi CUCTEMU OropOFDKYBAMNbHNX KOHCTPYKLUIA 3aCKNeHOoT Noaxi,
IO PO3AIASIOTH BHYTPILLIHE Ta 30BHILIHE CEPefOBULLE: 30BHILLHIX GTiH Ry san T2 CBITNONPO30PMX KOHCT-
DYKUI# Ren, san HEOOXIAHO 8u3HaYaT 3a hopmynamu:

Rnp HT Rnp.cn 8
R, =—2"  1a R, gy = —2502 (25)
n

Hn. 6an en. ban

ae Ry, MpUBEAEHMI ONip TEeNnnonepeaadi HENpPo3IoPoi HACTHHM 30BHILLHBOT CTiHKM B MeXax 3acKneHof(
nomKil un Gankona, (M2 - K)/BT;
Rnp_ e e — IPUBELEHNIA oniip rennonepenavi CBiT{IOﬂpO30pMX KOHCTPYKUIW, WO po3TalloBaHi B 30BHiLL-
Hilt CTIHI B Mexax 3ackneHol nogxii Y Gankona, (m° - K)/BT;
1 — koedilieHT, WO BU3HA4acTbCA 38 (POPMYIIOH:
(ta - tgxéarnl
(te - ta) '
ne t i —Tecame, wo y topmyrii(6), °C;
t, gan — TEMNEPATYPA MOBITPS BCEpeayHi 3ackneHoi nopxii un GankoHa, °C, BU3HA4aETLCA 3riBHO 3
nonoXeHHsaMn 6.5.2.

6.5.2 TemnepaTypa NoBITPs BCEpeanHi 3ackneHol nomxkil 4 6ankoHa b, san °C, BM3HAYaETLCH 32
GopmMyno:

(26)

a Fei S F:vj
Sa 58]

Taj

e6an " FBi " Faj ’
PR

=1 ¥ ¥ gei RSN

t @7)

ne t,,t,—Te came, Woy dopmyni (), °C;

F,., R.,;~ BIANOBIAHO nnowia, M2, Ta npuseaeHyii onip Tennonepenai, (m? - KY/BT, i ainaxku oro-
POMKEHHS MiX NPUMILLEHHAM (MPUMILLEHHAMMN) BYAMHKY Ta NOMKIEH Yv BankoHoM;

N ~ KiNbKICTb AINSIHOK OrOPOMKEHE MK NPUMILLLEHHAM (NpuMilieHHamMn) BynHKY Ta nomxkieto 4u 6an-
KOHOM;
A BiAMOBIAHO NNoLWA, M2, Ta NPUBEASHWIA onip Tennonepesadi, (Mm% - KYBT, j5i ginsiHkm
OrOpOKEHHA MK NOMKIEIO U BANKOHOM Ta 30BHILLIHIM NOBITPAM;

m — KINbKICTb AiNSHOK OFOPOMKEHb MK MOAXKIE Y41 BANKOHOM T8 30BHILLHIM NOBITPSIM.

6.5.3 [puknan pospaxyHky HasefeHo B fofatky I

7 NOPALNOK CKNAOAHHSA EHEPFETUHHOIO NACMOPTA BYQUHKY

7.1 OaHi, BKoueHi 0 eHepreTUMHOro nacriopra ByauHky, nosuuHi ByTu BUKNaneHi B HaCTYMHIA
nocnifgoBHOCTI:

— BIAOMOCT NPO TUN, OyHKUIOHANBHE NPM3HAYEHHS Ta KOHCTPYKTWUBHE pillieHHS ByauHKy, nosep-
XOBICTb;

— PO3paxyHKOBI KNiMaTW4HI napameTpy, BKIIOYAI0NM AaHi PO onankBanbHwi nepiod;

— padi npo oB’€MHO-MNaHyBarnbHi pilleHHs 3 HaBELEeHHAM [EOMETPUYHMX XapakTepucTuK Ta
opieHTaLii BYAUHKY Y NPOCTOpI, MAOLL OropoiKyBansHNX KOHCTPYKUIR;

— NPOEKTHI TENMOTEXHIUHI NOKAIHUKKM TErNoI3oNALIAHOT 060MOHKM GYAVHKY, L0 BKNOHAIOTE NpUse-
AEHWit onip Tennonepeaaqi K OKPEeMUX KOMMOHEHTIB OFOPOMKYBaSEHUX KOHCTPYKLA, Tak | ByavHKY B
uinomy;

— MPOEKTHi eHePreTUYHI MOKa3HUKK, L0 BKIIOYEI0TL 2poapaxym(osi NUTOMI TEMNNOBUTPATH HA onanex-
s ByavHKy 3a onamosansbHUA nepiod, BigHeceH Ao 1 M° onamosa+oi nnowi (abo Ha 1 M onarniosaHoro
ob’emy);

— KNac eHepreTu4iHol edheKTUBHOCTI BYAVHKY;

— pexoMeHAauii 3 niABULLEHHA eHepreTuyHOT edpekTBHOCT By AnHKY.

7.2 [lo eHepreTU4HOro nacnopTa o6oB A3KOBUM A0AATKOM NOBUHHI BYTH BIITIOYEHI po3paxyHky Ten-
NOTEXHIYHKUX Ta EHepreTMUYHUX NokasHukis arigHo 3 Tabnuueto ©3 1IBH B.2.6-31.

7.3 Mpukragy poapaxyHKie TENNOTEXHIYHUX Ta eHepreTUYHMX NapaMeTpis, CKanaHHs eHepretny-
HUX nacnopTis GyanHKIB pPi3HOro NPU3HaYeHHA HaBeaeHo B aoaaTky A.
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DOOATOK A
{pexomeHLOBaHUI)

ANITOPUTM BU3HAYEHHA PO3PYXYHKOBUX MAPAMETPIB

TA CKNALAHHA EHEPTETUYHOIO NMACMOPTA

Bubip Hacenenozo nyHKkmy

I

BusxayenHs muny Bydusky ma G020 NPU3HOMEHHS

!

BusHa4eHHs KoHCMpYKuidsux xapakmepucmuk cBimaonposopux
KOHCMPYKUU, cucmeMu onanexns, Sydumky B winomy

\ 4

Bu3aHayeHHA 2e0MEMPUYHUX, MENAOMEXHIYHUX NOKA3HUKID

ozopodxybasbHux koHcmpykuid, ob'eMHo-nAaKyBOALHUX
nokasHukid ma opienmauii Bydunxy

I

PospaxyHok npubedexHozo, ymMobHo20 ma 3020/bHO20
KoegiuieHma menaonepedayi menAoi3onsuidHoi oonoHKu
Oydunky, sczanbhux mennobmpam, noBymoBux
mennoHadxodxeHs, mensoHadxodxexb 6id coHavHoi padiawi

3Mina
hpoekmy

|

PospaxyHok Bumpam mensoBoi exepzil mo
numomux menaobmpam na onaseHks Gydumky

v

Nepedipka wa Bidnobidxicme poapaxyxkodux
nokasHukil HopmamubHuM noOKasHUKOM

l Tak

CknadaHHs exHepeemuyHo20 nacnopma Bydumky

17
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OOOJATOKB
(ooeigkoBsnin)

NPUKNAAN TEMMNOTEXHIYHOIO PO3PAXYHKY OFOPOIXKYBAIBHUX KOHCTPYKLIA
TEMNMUX TOPULL TA TEXHIYHUX MIBARNIB

B.1 TennovexHi4HUN po3paxyHOK TENnoro ropuila
B.1.1 BxioHi OaHi
OB'eKT — XUTAOBUI OJHOCEKUIMHUI 18-noBepxoBuin ByauHok y M. Kuesi.

Brigno 3 [1BH B.2.6-31 ans xuTnosux ByAvHKIB pozpaxyHKoBa TeMnepaTypa BHYTPILLHbOro Nositps
t. = 20 °C, poapaxyHKoBa TemnepaTypa 30BHILLHLOrO MoBITPA ANs yMoB M. Knesa — ¢, = -22 °C.

KyxHi B ByaukHky 3 enexrponivramu.

Mnotla NoOKpUTTA Hag, Tennum ropuwiem F, = 8477 M2
[Mnowa nepekpnUTTa Tennoro ropyua Fp m: = 847,7 M2,
T1A0LWA 30BHILWHIX CTiH TENMoro ropula Fo me = 519,0 M2,

S30BHILUHI CTiHW TENNIOFO ropya BUKOHaHI 3 Kepam3anToBeTOHHKX 6nokie 3asTosLiku 500 mMm. Mprse-
neHui onip Tennonepenavi 30BHIWHIX CTiH R me = 1,16 (M2 -K)/BT.

CucteMa onaneHHs — 0QHOTPYBHa BEpPTUKaNbHa, 3 BEPXHLOK pPo3Boakoto maricTpanei. CepenHsa
Temriepatypa TennoHocisn cuctemm onanenHs 95 °C.

HosxuHa TpyBonpoeoais cucTtemn onanexHs £, BinnosigHoro diameTpa d; cknana:

di, Mm 80 50 40 32 25 20
[ 63 47,2 47,8 20,4 25,6 30

i

Temnepatypa nosiTps, L0 HAAX0AN T A0 TEMINONO FopULLA 3 BEHTUSISILIRHMX KaHanis, tee, = 21,5 °C.

B.1.2 lNopsdox po3paxyHKy

B.1.2.1 HeobxigHuit onip Tennonepefayi NnepekpuTTa TENNOTO rOpULLE BU3HAYaETLCA 3a (hopMynow
(17):

Ryme =N-R

gmin ¥

ae Ry n, — MIHIManbHO A0MYCTUME 3HaYEHHS Onopy Tennonepeaasi NoKpUTTS, (M? - KYBT, npuitmaeTbes
3rigHo 3 Tabnuueto 1 ABH B.2.6-31 3anexHo Big TeMnepaTypHOT 30HK ekcnnyaTauii ByauHky; ans | Tem-
nepaTypHoi 30H1 Ry, = 3.3 (m*- Ky/BT;

n — xoedilieHT, WO Bu3Ha4vaeTbca 3a chopmynowo (6) Ans MiHiManbHO NpUHATOT TemnepaTypu
nosiTps Tennoro ropuwa t,, = 18 °C:

poa—te) (20-18)
T (t,-t,)  (20+22)
Toni Ry me = 0,0476 - 3,3 = 0,157 (M* - K)/ BT.

MepekpuTTA OCTaHHLOro NOBEpXy Mac hakTU4HUA onip Tennonepeaadi Rap m: = 0,28 (M2 -K)/BT, wo
BULLIE MiHIMArbHOrO 3HA4YeHHA Ry me = 0,157 (M2 -K)yBT.

=0,0476 .

B.1.2.2 MiniManbHO AoNyCTMME 3HaYeHHs onopy TennonepesaYi 30BHIWHIX CTiH Tennoro ropuiya
BM3Ha4aETLCH 3a hopmynoto (21):
_(18+22)

= L2755 415 (m? - K)/BT.
gecmz (48,7) d (M ) T

DakTUyHEe 3HaYeHHs Ornopy Tennonepesayi 30BHILWHIX CTIH Tennoro ropulla cknagae
R me = 1,16 (M2 - K)/BT.
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B.1.2.3 Heo6xigHuit onip Tennonepenadi NokKpUTTA BM3HAYAETLCA arigHo 3 6.3.2,

MonepedHbO BU3HAYMMO 3Ha4eHHs YneHis hopmynu (18):
— npvBefleHa BATpaTa NosiTPsA B CUCTEMI BEHTUNSALIT BU3HaYacTLCA 3rigHo 3 Tabnuueto 5;
Ans 18-NoBEPX0BOra BYAUHKY 3 enexTponnmuTaMin Gee, = 29,3 kri(M? - ron);

—~ MpUBELEHa NNOWA S0BHILLHIX CTIH TENNOro ropuwula:
Feme 5190

a - lem _ =06122;
wme = F 8477

K. me

—~ npuseferi TeNNoBuAINeHHs Big Tpyd CUCTEMU TENNONOCTa4aHHSA BA3HAJATLCA 3 BUKOPUCTAH-
HAM garux Tabnudi 4:

Zq}.f[ ={31,8 63 +25-47,2+23,9-478+22,2-20,4+ 204256+ 18,1 - 30] = 6843,94 Br.
i=t

Topni HeoBxinHW onip Tennonepenavi NOKPUTTA Ry ok me JOPIBHIOE:

Ramna = 20181+822 584394 (18+22).08122] 10 (m* - K/B.
[0,2&29,3-1.(21,5-18“( ~18) 584394 _(18+22). }

0,28 8477 116

B.1.2.4 CymapHuit npusefeHuii onip Ternnonepenadi NnepekpuTTa TENNOro ropuila (BKNoHaYy no-
KPWUTTS) CTAHOBMTb!

R mp. me = Rop. me + Rynx me = 0,28 + 1,85 = 2,13 (M - K)/BT.

B.2 TennoTexHiYHMIA po3paxyHOK Texnigninns
B.2.1 BxiOni 0ani

OB eKT — XUTNOBUN 22-N0BEPX0BMIN BYANHOK i3 HUKHBOIO PO3BOAKOI TPYD CUCTEM ONaneHHna Ta ra-
PSHOro BoAONOCTa4YaHHA B M. Kuesi.

3rigHo 3 AiBH B.2.6-31 AnA xutnosux ByAnHKIB po3paxyHKoBa TeMNepaTypa BHYTPILUHLOro NoBiTpst
te = 20 °C, po3paxyHKOBa TEMNepaTypa 30BHILLHBOTO MOBITPsA ANA YMOB M. Knesa —t, = -22 °C.

Mnowa nepekpuTTs Haa Texnigninnsam Fy = 525,8 M2
Mnowa nianor Texnigninns — 525,8 w2,

BucoTa 30BHIWHIX CTiH, LLO KOHTaKTYIOTL 3 rpyHTOM — 2,9 M. T1nowia 30BHILUHIX CTiH, WO KOHTaKTYIOTE
3 rpyHTOM — 260,3 M°.

BucoTa 30BHIWHIX CTIH Texnigninns Hag pisHem semni — 0,94 m. MNnowa 30BKIiWHIX cTid Texnigninna
Hap piBHeM 3emMni F; 1 = 84,4 M2,

O6'em Texnigninng V, = 2019,1 M,
Po3apaxyHKOBI NapamMeTpy CUCTEMU ONaneHHsA: TeMnepaTypa NoAaBansHoro TennoHocia 95 °C;
3sopoTHoro — 70 °C.
LoexuHa TpyGonpoBogis cucteMn onanexHa ¢, BianoBiaHoro giaMeTpa d;cknana:;
di, MM 80 40 20
£ M 1217 57.2 44

i

[asopo3noaineki Tpy6u B TEXNIANINMI BIACYTHI, TOMY KPaTHICTb NOBITPOOOMIHY B Texnianinni
Nos.n = 0,5 ron™.

B.2.2 [opsidok pospaxyHky

B.2.2.1 Heobxinnwi onip Tennonepegayi LOKONbHOIO NEPEKPUTTA Had TEXNIANINNAM BU3Ha4YaETLCS
3a cpopmynoio (22):

un1 =n'quin y
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Re R, .., — MiHIManbHO AOMYCTUME 3HAYEHHA ONOpY Tennonepena4i NepekpuTTa Hag HEONanBaHUM
ninBanom, W0 po3TalioBaHe BULLe PiBHA 3eMmni, (M2 - KYBT; npuimaeTees 3rigHo 3 Tabnuuew 1
OBH B.2.6-31 3anexHo Bif TeMnepaTypHoi 30HK1 ekcnnyaTtauii byanHky; ana | tfemnepartypHol 30HU
Ry min = 2.5 (M? - K)/BT;
n — koedilieHT, Lo BM3HavaEeTbes 3a cpopmynoto (6) AnsA MiHIManbHO NPUAHATOT TemnepaTypv
noBiTps Texnigninna t, = 5 °C:
(f.-t,) (20-5)

- - - 0,357 .
"= ot) T (20+22)

Toai Ry = 0,357 - 2,5 = 0,89 (M” - K)/BT.

B.2.2.2 Onip Tennonepeaavi 30BHIWHIX CTiH Texnianinns Hag pisHem 3emni AOpiBHIOE onopy
Tennonepeaadi 30BHIWHIX HENPO30PUX CTIHOBMX OrOPOKYBaNbHUX KOHCTPYKUIRA Ta cknagae
Rycut = 2,8 (M- KY/BT.

Onip Tennonepenavi cropoKyBanbHUX KOHCTPYKUIN, LLO KOHTAKTYIOTh i3 FPYHTOM, BU3HAYAETHCA
3rigHo 3 6.4.3.

30BHILLHI GTiHW, WO KOHTAKTYIOTh 3 TPYHTOM, MalOTb 30BHILLHE YTENNEeHHA, onip Tenronepeaavi Takmx
OropOLPKYBaNbHUX KOHCTPYKUIA BM3HAYaETLCA 3a (hopmynoto (24):

8
Rcmi: Rnpui"'x,

ae R,y —onip Tennonepeaaqi i-i 30H1 30BHILLHIX CTiH TeXMIARINNS, Wo KOHTaKTYI0Th 3 PpyHTOM (M - K)/BT;
R,py; —Onip Tennonepeaadi j-7 30Hu, (M2 -K)/BT, npuiimaeThcs piBHAM 2,1 4ns nepuwoi 3oHu, 4,3 — 4ns
Dpyroi aoHu, 8,6 — ana TpeTbol 30HK, 14,2 ~ AN NNOLLI, WO 3anvwnnachs;

yli

%— TEPMIYHWIA ONIP 30BHILHIX CTiH, LLO KOHTAKTYIOTL 3 'PYHTOM, AopisHioe 3 (M? . K)/BT.

BpaxoByiouu, 110 BUCOTa 30BHILUHIX CTIH TEXNIANISNS, WO KOHTAKTYIOTb 3 'PYHTOM, cknanae 2,9 M, 1o
30BHILLHI CTiHKM p0o36MBaIOTLCA Ha ABi 30HW, WipUHOKD 2 M Ta 0,9 M. BianosigHa 3araneHa nnouwa umx Aing-
HOK nopisHioe 179,5 m? Ta 80,8 M.

Omxe, onip Tennonepenadi 30BHILLHIX CTiH, O KOHTAKTYIOTb 3 I'PYHTOM, [OPIBHIOE:
~ NepLIOT 30HW R, 11 = 2,1+ 3 =51 (M- K)/BT;
— ApPYroi 30HN R 12 = 4,3 + 3= 7,3 (M* - K)/BT.

BnsHasvmo npuseneHnid onip Tennonepegadi 30BHIWHIX CTIH TEXNIGRINMs, WO KOHTaKTYKTb 3
IPYHTOM:
260,3 2
= =563 (M- K)/BT.
= Ti7ap sogy oSO IOBT
51 7,3

Onip Tennonepeaavi AiNSHOK NiANOTH, NOMMHAIOYY Bi 30BHILLHIX CTIH 10 CEpenuHu Texnianinns, 3as-
wupwxn 1,1 M cknagae 4,3 (M2 -K)/BT; 2 M — 8,6 (M* - KY/BT; 14,2 (M2 K)/BT — gnis nnoLyi nianoru, wo 3anu-
wunace. BignosigHa saransHa nnowa umx ginsHok popisHioe: 109,9 Mm%, 177.0 M%, 238,.9 M2

Mpueenexuit onip Tennonepeaadyi oropomKyBanbHUX KOHCTPYKLIN, O KOHTAKTYIOTb i3 PPYHTOM, BU3-
HavaeTbCsl 3a (hOpPMYIIoHO:
(525,8 +260,3)

Ry = =72 (M*-K)/BT.
ma (260,3 1099 1770 238,9) (- KB

-4 R
5,63 43 86 14,2
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B.2.2.3 TeMnepaTypy NOBITPA B TEXNIAMINM BU3HAYaI0TL 3rigHO 3 6.4.2.

MonepeaHbO, BUKOPUCTOBYIOHW AaHi Tabnuui 4, BU3HaYaoTeCs 3Ha4eHHN YneHis opmyim (23), wo
BiOHOCATLCA [0 TENNoBhAiNeHs Bia Tpyb cuctemu TennonoctavaxHa. B skocTi pospaxyHkosoi Temnepa-
TypH TENNoHoCiA oBupacTbecs cepeniHa TeMnepaTypa MiX TeMnepaTypoto NoaaBarnbHOro Ta 380pOTHOMO
TennoHocis, Toai TemMnepaTypa TennoHocis fr = 82,5 °C,

Mpu Temnepatypi noBiTps B Texnigninni 5 °C rycTuHa TennoBoro NoToky Big Tpy6GonpoBopis 3pocTae
B MOPIBHAHHI 3i 3HAYEHHAMM, HaBeaeHMY B Tabnuui 4 (3a iHTepnonaALielo BENWYMHK ¢; 3a t7), Ha BeNU4Kn-
Hy koedilieHTa, oTpYMaHoro 3 piBHsaHHs (20); Ans TpyGONpoBoAiB CUCTEMU ONarneHHs Ha KoedilieHT —
[ (825 -5)

1,283 N
(825 13)} =1266. Topi ».q,¢,=1,266"(27,3-121,7 + 20,6 - 57,2 + 15,4 - 44) = 6553,9 Br.
) i=1

3HayeHHs TemnepaTypu , pospaxosyeTbcs 3a hopmynowo (23):

205258 | 65639 +0.28.20191-0512 (-22) + (-22)-7861 | (-22) 844
| o089 7.2 28 _73%
“ 5258 7861 84,4 ST
S 40,28-20191-05 12+ oo 4o
[0,89 + 91.05-12 + 72 + 2,8}
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OOOATOK T
(nosinkoBuit)

MPUKNAL TEMNOTEXHIMHOIO PO3PAXYHKY OrOPOKYBANBHUX KOHCTPYKLINA,
IO PO3TALLUOBAHI 3A 3ACKINEHWUMWY NOXKIAMW TA BANTKOHAMU

.1 BxidHi dani
Xurnosui ByguHok no Byn. TuunHu 8 M. Kuesi.

30BHIWHI cTiHW 3 BNOKIB i3 Lernn 3asToBWKW 250 MM yTenneHri 3 BHYTPIiWHbLOT CTOPOHN Bnokamu 3
HisaptoeaTtoro BetoHy 3astoBwkit 300 MM. CBITNOBI NPOPIaK 30BHILHIX CTiH 3aNOBHEHI BIKOHHUMK Ta
aBephumy Gnokamu 3 TIBX-npodinia i3 ABoKkaMepHUMM ckrionakeTamu. Bankowu Ta nomxil 3ackneHi
BIKOHHUMM KOHCTPYKLISIMU 3 OLHOKaMEPHUMI CKnonakeTamu. 308HILIHE OTOPOMXKEHHS 3 Lernn 3aBToB-
WK 120 mM. 30BHIWHIM Topeus GankoHa BUKOHAHWI i3 KEPamivHO! NMULIOBANLHOI Uermv 3aBTOBLLKN
250 mMM. Po3paxyHKoBa TeMmnepaTypa BHYTPIlHLOro nositps f; = 20 °C, pospaxyHkosa Temnepatypa
30BHilWHLOrC MOBITPA t, = -22 °C.

.2 lNopsidok po3paxyHKy

I.2.1 3rigHo 3 NPOEKTOM BU3HaYEHi NPUBEAEHWA ONip TensionepeaaYi Ta NNoLLa OKPeEMUX OrOpOIKY-
BanbHUX KOHCTPYKUiA 6ankoHa:

1. SOBHILLHA CTIHA, Rpp un = 2,35 (M? - K)/BT, Fyp = 12,98 M7,
. BanoBHeHHA 6arKOHHOID Ta BIKOHHOro NpopisiB, Ry one = 0,45 (M2 -KyBT, F,, = 3,39 M2,
. Topuesa cTiHa, Ry = 0,4 (M- KYBT, Frr = 375 M%.

2
3
4. OropogsxenHa Gankona, Ry, = 0,2 (M? - K)/BT, Fo, = 3,97 M.
5. Ckninua 6ankoHa, Re = 0,25 (M* - K)/BT, Fy = 4,65 M2

r.

2.2 TemnepaTypy NOBITPS BcepeawHi 3ackneHol nomxii yn GankoHa Bu3HAYalTb 3a (HOPMY-
note (27):

00 (1298 , 339 L (22). 375 397 465
_ 235 045 04 02 025)] 79102 _ .o
afan {12,98 339 375 397 4,65} ~ 8088 '
B e s H

235 045 04 02 025

I.2.3 MpyBeaeH it onip Tennonepeaadi cUCTEMN OTOPOMXYBANbHUX KOHCTPYKLIA 3ackneHoro 6arnko-
Ha BU3HAYaEThCH 3rigHo 3 6.5.1.

3a bopmynow (26) BusaHavyaeTbecs koedilieHT n:
~(20+13)

n=-——==0786.
(20 +22)

3a dopmynoto (25) BU3HAYAETECS YTOYHEHE 3HAYEHHS NPUBEAEHOTO OMopy Ternonepeaadi 3os-
HIWHIX CTiH Ry san TA CBITNONPO30PUX KOHCTRPYKUIN Ron, sap

2,35
Rin. 6on = 0.786 =2,99 (v*-KyBT;
0,45 ,
Ren. 6an = =0,57 - .
en 601 = 755 = 057 (- KB
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AOAATOK

(nosigxosui)

NPUKNAAU PO3PAXYHKIB TENMNOTEXHIYHWUX TA EHEPTETUYHUX NAPAMETPIB
BYOWUHKIB PI3BHOIC NPU3HAYEHHA TA CKNAJAHHA EHEPFETUMHUX NACMOPTIB

B.1 PoapaxyHoOK TennoTexHiMHUX Ta eHEpreTUHHUX NapamMeTpiB eHepreTUHHOro nacnopTa
XKUTAOBOMo GYAVHKY, IO NPOEKTYETLCA

[.1.1 3azanbHa iHghopmauis

O6'eKT — XxUTNOBWIA ByauHok Ha AinaHui Ne 4 xutrnoBoro ksapTarny no Byn. CanepHo-Crnobiacekii y
Fonociicbkomy parioHi M. Knesa.

ByAVHOK 0AHOCEKLHMIA, Mae 22 noBepxu. 3arankHa KinbkicTe kBapTvp — 132. 3aranbHa Bucorta Gy-
AvHky 70,27 m, BucoTa nigsany 3,84 M. Y 6yavHky nepenbaueHo ofHy CXo[0BY KNiTKy Ta TpW NiAROMHI
nichTy.

MraH TUNOBOrO NOBEpXy HaBeAeHo Ha pucyHky [.1.

0.1.2 PospaxyHkoei napamempu

Brinso 3 IBH B.2.6-31 Ana xuTnosux GyaAvHKIB PO3paxXyHKOBA TeMnepaTypa BHYTPILLHLOrO NoBiTps
t, = 20 °C, poapaxyHKoBa TemnepaTypa 30BHILLIHbOIO NOBITPA Ans YMOB M. Kuesa — t, = -22 °C.

PoapaxyHKoBa TeMnepartypa Texnigninna t, = 5 °C.

KinekicTe rpafyco-gi6 onanosanbHOro nepiogy ana | TemneparypHoi 30HW — Dg = 3750 °C - ni6.

3rigHo 3 CHWMM 2.01.01 TpuBanicTk onanBansHOro nepiogy 4ns M. Kuesa cknagae z,, = 187 4ib, ce-
penHs TeMnepartypa 30BHILLHLOrO NMOBITPA 3a onanioBanshwi nepioa ty,,; = -1,1 °C.

=] U 5
i &)

-

|
F

o

® & @

Pucysok [1.1 - MNnax TMnosoro noeepxy
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B.1.3 QyHkyioHanbHe npusHaYeHHs, mMur | KOHCMPYKMUBHI piieHHs1 ByOUHKY

Okpemo po3TalloBaHui xuTnosui ByaunHok, 36yaoBaHuit 3a iHAMBIAYAEHUM NPOEKTOM. KOHCTPYK-
TUBHa cxema GyaWHKY — MOHONITHMI 3anis06eTOHHWA KapKac i3 MOHONITHUMK NEPEeKPUTTSMU Ta Mo-
HOMITHOK (hyHOAMEHTHOW NMUTOK. 30BHIlWHI CTIHW BYAMHKY BUKOHEHHI 3 LIErnK1 3aBTOBLWKM 250 MM i3
30BHILLHIM YTEMNEHHSAM MiHEPanoBaTHUM YTENoBaqem 3a8ToBLIKM 120 MM, 330BHI 3aKPUTM WITYKATYPKOIO.

lopulile — xonoaHe, NepekpUTTS XONOAHOTO FrOpULLIA — 3ani30BeTOHHI NNUTKY 3aBToBLUKA 160 MM i3
MiHepanoBaTHUM yTenrmosadeM 3aBToBWKM 150 MM Ta UEMEHTHO-NILLAHOI0 CTHXKOI MO Tennoiso-
NAUIKHUX NNMTax.

Texnigninns 3 possoakow Tpy6onpoeoais.

Csitnonpoaopi KOHCTPYKUIT (BikHa, BankoHHi ABepi) BUKoHaHi 3 MBX-npodinie i3 3anoBHEHHAM 4BO-
KaMEPHUMU CKNONakeTamu.

Y ByauHKY nepeabaveHo BOASHE ONaneHHs, rapade BOAONGCTAYAMHSA, MOKMIOHMEHHA 40 CUCTeMH
UEHTPani3osaHoro TennonoctaqanHs. Cuctema onasneHHs AsoTpyGHE 3 NOKBAPTUPHIM aBTOPETYNIOBAHHAM.

N.1.4 NeomempuyHi nokasnuku

MAoLLi 30BHILUHIX OFOPOMKYBANBHNX KOHCTRYKLIiHA, OManioBaHa nnowa, NnoLwa XTnosmx NpruMilLeHs
Ta KyxOHb, OnarnBaHuii 06'em, a Takox opma, TMN Ta opieHTauis Gyaisni, HeOBXigHi ANA PO3PaXyHKY
EHEPreTM4HOro NacnopTa, BU3HAYaEThCsH HA OCHOBI NPOEKTHUX AaHKX.

OCHOBHI 06’EMHO-NNAaHYBaNbHI NOKa3HUKK:

» Onanioara nnowa 6yaisni — F, = 11282,5 Mm%, BUZHAYACTLCH AK nroula rnoBepxig, Aka Bu-
MIPIETLCS Y MeXax BHYTPILLHIX MOBEPXOHb 30BHILLHIX CTiH, L0 BKITIOYAE NIOWLY, AKY 3aiiMalTh nepero-
poOAKKM | BHYTPIWHI GTiHW. B onaniosany nnotly GyaAiBni BKMOYAETLCH NNOWE ONanNioBAHUX CXOAOBUX
KriToK Ta nepeAnigpToBUX NpuMilieHs. B onamoeany nnouly ByauHKy He BKNIO4AETLCA Nola ninsany
(Texnigninns),

+ Tlrnowa KkeapTup XWTnoBoro ByamHky — F, = 8180,5 M, Bu3HauaeTbCs siK cyma nnowy ycix
npuMiLLeHs KBapTUP OYAMHKY 32 BUHATKOM Nozkii, GankoHis Ta 30BHiwHIX TaMBypis.

« OnartosaHui 06'eM Byaieni — Vi, = 31508,9 M, BusHauasTbEst sIK 06'eM, OBMEXEHMI BHYTPILUHIMN
NOBEPXHAMM 30BHILUHIX OrOPOAXKyBanbHUX KOHCTPYKLRA.

+ 3aranbHa NNouia 30BHILLHIX OropOAXYBATBHWX KOHCTPYKLIN — Fp = 8198 M7,

* 3arasibHa nnowa 30BHILHIX HEMPO30PUX CTIHOBUX OTOPOXKYBANbHNX KOHCTPYKLIH —
F.n=61077 M2,

+ 3aranbHa MoLwa 30BHILHIX CBITNONPO30PUX OOPOIKYBANEHUX KOHCTPYKUIN — Fo, o = 1036,2 M2,

+ 3aransHa nnoua BXigHUX ABepeit — Fa = 2,5 M7,

» BarankHa Nnowa nepekpuTTs XONOAHOIC ropULLA — Fpy x» = 525,8 M2

+ 3aranbHa NnoLa NepekpuTTa Haf Texnianinnam — Fyy = 525,8 M2,

0.1.5 TennomexHidyni noKasHUKU

TennoTexHidHi NOKasHUKM OropOMKYBaNbLHUX KOHCTPYKU BU3HAYAIOTLCA 33 SAHAMM NpoekxTy
signoseigHo no BH B.2.6-31.

A.1.5.1 Npusenenuit onip Ternonepeaayi BU3HAYAETLCA Ha OCHOBI Bumor LGH B.2.6-31. B skocTi
PO3paxXyHKOBUX 3HAYeHb BYNO FIPUIAHATO MiHIManeLHO AONYCTUMI 3HadeHHs ornopy Tennonepegadi Ans
KOXHOTO OKPEeMOro BAY OropopKyBanbHO! KOHCTPYKLT.

MprBeaexui onip Tennonepeaauyi 30BHILLIHIX HEMPO3OPX CTIHOBMX OrOPOMXKYBAMLHIX KOHCTPYKUi# —
Rs mp.un = 2,8 M* - KIBT.

MpuseneHui onip Tennonepeaadqi NEPEKPUTTS XONOQHOTO ropuila — Ry mp. xe = 3,3 M - K/BT.

MpuseaeHWiA onip Tennonepeaadi NepexkpUTTA Hag, TEXMIANIMMAM BU3HAYAETLEH HA OCHOBI pospa-
XYHKY OropofixyBanbHUX KOHCTPYKUIR Texnigninns, skuii HareaeHo B B.2 gogaTka B, 3rinHo 3 nonoxeHHs-
M1 B.4; Ry np e = 0,89 M7 - K/BT.

MpuBeaeHuit onip TennonepeaaYi 30BHILLHIX CBITIONPO3OPUX OrOPOKYBANbHMUX KOHCTPYKUiA —

Rs mp ane = 0,5 M - K/BT,
MpueeneHuit onip Tennonepeavi BxinHWX Asepeil y GyamnHok — Rs e = 0,44 m? - K/BT.
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0.1.5.2 MNpueenenni xoedilieHT Tennonepeaadi TennoisonsauiiHoT 060NOHKW By ANHKY Kspp , BTHM?-K),
BU3Ha4aeTLCS 3a hopmyrnolo (5):

FHn Fcﬂ Fa an FU n
o b T e e
R R, Rema R

Inp. Hn Znp.cne Lapnx REnpu

kinp = g " F);
Ae & — koediuieHT, WO BPaxoBYE AOAATKOBI TEMMOBTPATH, NOB'A3AHI 3 OpiEHTALICIO OropoPKEHL 3a CTO-
poHamy CBITY, HasIBHICTIO KyTOBUX NPUMILLIEHb, HAAXO0MKEHHSAM XONOAHOIO NOBITPS Yepes Bxoau B Byan-
HOK; AN XUTnosBux ByaunHkis & = 1,13;

n — KoedilieHT, Lo BM3HaYaETbeA 3a hopmynoo (6) ANA NPUAHATOT PO3paxyHKOBOT TeMnepaTypu
noBiTpA Texnigninis:

_(t.-t)) (20-5)
S (t,-t)  (20+22)

=0,357 .

AAAAAAAAAA T e + o
05 044 33 ,
Togpi Ksp = 28 3198 089 =0,638 BT/(M?-K) .

. 13(6107,7 10362 25 5258 525,8~0,357)

A.1.5.3 YmoBHMIA KoediuieHT Tennonepenaq[ 6yavHKy, WO BpaxoBye TENMOBTPaTH 3a paxyHOK
iHgbinsTpaLii 1 BeHTUNAUIT Ky | BT/(M? - K), susHauaetben 3a opmyriow (8):
k _XZ'C'HOG'UV'Vh'Ya'Tl
Gy T F ?
T

ey, = 0,278 — po3aMipHuiA koedilieHT;
¢ — NUTOMA TEMNOEMHICTL NMOBITPA, NPUAMAaETLEA pisHo 1 KK/ (kr - K);
v, — koedilieHT 3HWKeHHn 06'eMy NOBITPA B BYAUHKY, AKWIA BPaXoBYE HaABHICTb BHYTRILWHIX oropoa-
XyBalbHUX KOHCTPYKUIA, NpuimaeTses v, = 0,85;
¥, — CEPenHsA ryCTUHa NOBITPS, WO HBAXOAUTE [0 NPUMILLEHHS 3@ PAXYHOK |ch|anpau.|| Kr/m®, BU3Ha-
4YaeTbea 2a dopmynoto (9):
353 353

= = — 1’2 3;
s = 273105 (t, + )] (273405 (2011 "KM

5 — CEPELHS KPaTHICTL NoBiTpoaBMisy ByanHky 3a onanoBanbHuii nepiog, rog”’, BusHavaeTbes 3a
cdopmynoio (11):

3-F 3.81805
= = = =0916;
v, -V, 085-315089

v

Nos

N — KoedilieHT BNNUBY 3yCTPIYHOrO TENfOBOro NOTOKY B OrOpOAKYBaNbHMX KOHCTPYKLISX; Npuii-
MAETbCS 3@ HaBINbWNM 3HAYEHHSM, EAMHUM 4NS BCbOro GYANHKY | cTaHOBUTL 1= 0,7.
K ~0278-1-0,916.0,85-315089-125-0,7
o 8198

0.1.5.4 3aranbHuit koediiuieHT Tennonepefadi ByavHky Ksys , Br/(m® - K), Bu3HavaeTbea 3a hopMy-
noto (4):

=0,728 Br/(M? - K} .

Ksya = Kynp + ki = 0,638 + 0,728 = 1,366 B1/(M*- K) .
0.1.5.5 O6’emHO-nnarHysanbHi xapakmepucmuxu
KoediuienT ckninvs bacapis GyanHky mg, BU3HavaeTbes 3a popmyrnoto (15):
Fone 1036,2

= = =045,
* T (Fp+F,+F,) (6107,7+25+10362)

m
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Moka3sHUK KoMnakTHOCTI BYOMHKY Axeya M, BU3HaYaeTLCA 3a dpopmynoto (16):

F. 8198 _,
T 819 goewm
Ao =y~ 31508,9 M

1.1.6 EHepeemuyHi NOKa3HUKU

D.1.6.1 PospaxyHkoBi BUTpaTV TemsioBol eHeprii Ha onaneHHA GyANHKY NPOTArOM onaniosansHoro
nepioay Qpi . KBT - TOf, BUSHAYAIOTLES 32 (hOPMYNOK 2):

Quic = [Qu— (Qawn + Qs)-v-c]-By .

be Q- saranbHi TENNOBTPATY BYAUHKY HYSPEs OropokyBanbHy 060onoHKy, kBT - rof, BuaHa4aloTbCs 38
0.1.6.2;

Q,,, , — NOBYTOBI TENNOHAAXO[XKEHHS NPOTATOM ONASHOBAILHOTO nepiogy, kBT - rog, BU3HaYal0TLHCA
3a1.1.6.3;

Q, — Tennosi HaAXOAKeHHs Yepe3 BikHa Bin coHAuHO! pagiauii NPOTArOM ONanBanbHOro nNepioay,
kBT ' rop, BusHavawoTees 3a [1.1.6.4;

v — koedpilieHT, WO BPaxoBye 3[aTHICTb OropofXKyBanbHNX KOHCTPYKUIN ByanHKiB akyMmynioBatv abo
8iAAaBATHA TENMO flifl Y4ac NepioANYHOrc TENMOBOTO PEXUMY; AN BYANHKY, to PO3rNAfacTbes, v = 0,8;

¢ — koedbilieHT aBTOperynioBaHHA Nofjadqi Tenna B cucTemax onaneHHs, 8 OYAUHKY BUKOPUCTO-
BYETLCH ABOTPYGHA CHCTEMA ONAaNeHHs 3 NOKBAPTUPHUM PErYMIOBAHHAM; ¢ = 0,95;

B, — KOBMILIIEHT, O BPaXOBYE AOAATKOBE TEMNOCNOXMBAHHA CUCTEMU ONaneHHs, nos 'fi3aHe 3 auc-
KpeTHICTH0 HOMIHAMBHOMC TErNnoBOTe NOTOKY HOMEHKNATYPHOTO pAfY onaniosanbHiix npunagis popjat-
KOBWMM TENMOBTPATAMK HEPes pafiaTopHi AiNsHKW OropofpkeHs, TennosTpaTamu TpyGorposoais, wWo
NPOXOAATE YEpes HeonarosaHi NpUMiLLeHHs: ans Gyaukky 6awTosero may B, = 1,11.

11.1.6.2 3aransHi TennosTpaTi GyaNHKY Yepe3s oropopkyeansHy 0G0soHKy 3a onansansHWUM nepiog,
BM3HaualoTbes 3a opmynoto (3):

Qu=7,Keyo -Dg - Fx=0,024 1,366 - 3750 - 8198 = 1,008 - 10° kBT - rog.

1.1.6.3 MNo6GyToBi TENNOHAAXOMKEHHS NPOTArOM ONanioBanbHoro nepiofy BMZHaYAKTHCS 3a hopmy-
notw (13):

QGHD=X,1'qSH4H'Zon'F')K,

ne gy, ;= BemMqMHa noGyToamx TeNnoHaAXo[keHb Ha 1 M )UTNoBOT noLwi Byaisni; AN xuTnosux 6y-
[MHKiB q,,, , = 10 BT/m>.

Toai Qe o =0,024-10-187-8180,5=3,671- 10° kBT - rog.

[.1.6.4 Tenrosi HaaxooxeHHA Yepes BikHa BiA COHAYHOT pasiauii npoTsrom onasiosaneHoro nepiony
AMNS HOTUPLOX (PacaaiB ByauHKIB, OPIEHTOBAHMUX 3@ HOTMPMA CTOpPOHAaMY CBITY, BUSHaYaTLCA 3a hopmy-
notw (14):

Qs=c,e£e(FﬂHIﬂH+FCIC+Fnd'ﬂd+F3I3)+C3n33nFcnnla,

ae ¢, . ¢,,— koedilieHTy, WO BPaxoBywTb 3aTiHEHHS CBITNOBOro NPOpIsy BIANOBIAHO BIKOH i 3EHITHUX
NiXTapiB HENPO3OPUMK EfIEMEHTAMI 3afIOBHEHHSA, MPUAMAIOTLCS 3riAHO 3 Tabnuueto 1;

€4, €4, — KODILIEHTI BIHOCHOMO NPOHWKAHHSA coHsYHOT paaiauil BigNoBIAHO A CRITMONPO30pKX 3a-
MOBHEHb BIKOH | 3EHITHMX NIXTApIB, L0 NPUIAMAKTHCSA 38 NacnopTHUMW AaHUMM BiANOBIAHWX CBITNONPO30-
PUX KOHCTPYKLiA abo 3rigHo 3 Tabnuuero 1;

Fr, » Fo o Fro » F3 — nnowa ceitnosux npopisis dacanis GyauHKy, BIANOBIAHO OPIEHTOBAHNX 33
4oTUPMa HanpnMKaMM CBiTY, 32 npoeKTOM

F, = 2561 mZ; Fo=F3=220,1 M Fn5-3399M

an nAoLWA CBITNOBUX NPOPI3IB 3eHiTHUX NixTapis GyauHKy, M7

Igw  Ic o Ing » 13 — CEPEAHA BENWUYMHA COHSAYHOI pagiauii 3a onanBanbHUA Nepioa, CrpPAMOBaHa Ha
BepTUKanbHy MOBEPXHIO 33 YMOB XMapHOCT], BIGNOBIAHO GPIEHTOBAHA 3a 4OTMPMA cacagamm ByanHKY,

kBT - rog/mz, npuiMacTbeaA 3rifgHo 3 Tabnuuer 2; ans ymos MmicTta Kuesa:
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I = 140 KBT - roa/m?: Ic = 204 kBT - rop/m%; I3 = 209 kBT - roa/m?; Ing = 332 kBT - rop/m’;

1, — cepenHs BenNUYMHA COHYHOT paaiadii 3a onanoBanbHWi Nepiod, CNPAMOBaHa Ha ropu3oHTarbHy
MOBEPXHIO 33 YMOB XMapHocTi, kBT - rof/M2, NpUAMacTLCR arifHo 3 Tabnuuero 2.

BpaxoByiouM, WO Ha ropuLLi BiacyTHI ceiTnosi npopian, 10 Fe,, = 0 w2, dopmyna (14) y faHoMy Bunan-

ky Moxe ByTv npeacTasnexa B BuAi
Qs =Cogs (Friulny + Folc * Frio Ino + F3 13).

[ns ABOKaMepHWX CKNONakeTis 3 4/ ckna B OAMHAPHWX NRETIHHAX: e = 0,8, g5 = 0,48.

Orwe Q;=0,8-0,48-(256,1- 140 + 220,1 - 204 + 339,9-332 + 220,1-209) =6,2- 10" kBT - rog.

BpaxoByloun 3Ha4EHHs CKNaAoBMX TENNOBTPAT | TENNOHAAXO4XeHb Y BYAUHOK, BU3HaYaeThes Qpi
3a chopmynoto (2):

Quic = [1,008 - 10° - (3,671 10° + 9,2 - 10%) - 0,8 - 0,95] - 1,11 = 7,316 - 10° kBT-roa.

[.1.6.5 Po3apaxyHKoBE 3HAYEHHA MUTOMUX TEMNOBMTPAT Ha OnaneHHst ByAuHKY 3a oranioBanbHwi
nepion Geyo , KBT - rof/m? BuaHauaeTLCA 3a hopmysioto (1):
_Qu 7.316:10°

= - = 64,84 kBT - rog/m? .
9or ="F = 112825 M

.1.7 BuarayeHHsa Knacy eHepaemuyHol eghexmusHocmi byOuHKy

Knac eHepreTuyHo! etbekTUBHOCTI ByanHKy BM3Ha4aeTbes 3rigHo 3 goaaTtkom ¢ [bH B.2.6-31 wa

nigcTasi aHanisy supasy:
q A - E A
Ii——( 2 = )} - 1 00 % N

max

pae  E,,,— MakcumarbHO AONyCTUME 3HaYeHHS MMTOMMX TENNOBMTPAT Ha onanexHs GyanHky 3a onanio-
BanbHWiA nepion, KBT - roa/M?, Lo BCTAHOBMIOETLER ariaHo 3 [JBH B.2.6-31 3anexHo Big npuaHayeHHs ByanH-

Ky, HOro NOBEPXOBOCTI Ta TEMMEpaTYPHOI 30HW excrinyaTauii; Ans AaHoro 6yavHky £ .. =73 kBT- rop/m?,

(G 60 — Erman )} 100% = [(64,84 ~73)

Toni
oA { E 73

]100% =-112% .

max

3rigHo 3 [1BH B.2.6-31 panunii 6yanHOK BigHOCUTBCS A0 KNACy eHepreTUHHOT edpekTuaHocT "B".

1.1.8 [ins paHoro 6yAVHKY AONYCKAETECA 3HWKEHHA PIBHA TENMO3axucTy 30BHILLHIX OropoaXyBarb-
HUX KOHCTPYKUIA Ao onTumaneHoro signosigHo Ao 3.3 bH B.2.6-31.

1.1.9 ExepreTuunnii nacnopt uboro yavHky HaBeaeHo B Tabnuui 4.1,
Ta6rmus .1 — EHepreTuyHuil nacnopt xuTnosoro 6yavHky (npuknagn)

3aranbHa iHhopmauin

i Dara sanoBHeHHA (piK, MicAUb, Y1Crno) 2007.10.01
Anpeca GyauHKy M. Kuis
Po3poGHuK npoekTy BAT "KWIBMPOEKT"
\ Anpeca i TenedoH poapobHuka M. Kuis
; Huchp npoekTy ByauHxy T-0627-AP
Pik 6yaisHuTBa 2008 p.
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MNpoposxenHs tabnuui 4.1

Po3paxyHKOBi napameTpu

HaliMeHysaHHs po3paxyHKOBUX napamerpis Mo3naveHHs Bu?agnb::::nn Benunuyuna
Po3spaxyHKoBa TeMNepaTypa BHYTPILLHLOTO NOBITPS 17 °C 20
Po3spaxyHKkoBa TEMNEPATYPA 30BHILUHBOIO NMOBITPS ts °C -22
PospaxyHKkoBa TeéMneparypa Tennoro ropuia tee °C — B
PospaxyHkoBa TeMnepatypa Texnignisns ty °C 5
Tpusanicte onantoBasnsHOro Nepiosy Zon noba 187
CepefHs Temrieparypa 30BHilHLOrO MOBITPS 3a onanoBanbHUiA nepion fon a °C -1,1
HPoapaxyHKoaa KiNbKICTh rpaayco-Ai6 onanoBansLHoro nepiogy Dy °C - poba 3750

DYHKLiOHANLHE NPU3HAYEHHS, TMI | KOHCTPYKTUBHE PilleHHA ByAnHKY

MNpu3HaveHHA Kutnosmh

PoamiluteHHs B 3abynosi

OKpemo po3TaloBaHui

Tunosuiz NPOEKT, IHAWBIAYaANBHUA

IHAuBiAYanbHUA NPoeKT 22-NoBepXxXoBOro OAHOCEKLIAHOMO XUTROBOIO
6yauHky Ha 132 kBapTupu

| KoHCTpYKTMB {LIeHHS
| KoHCTDY He p

MoHONITHWA 3ani306eTORAUI KapKac

FeoMeTpUUHI, TENNOTEXHIYHI Ta eHEPreTYHI NOKA3HUKN

IokaaHnk

' Mo3HAYEHHNA lHOpMaTMBHe
3HAYEHHA | (NPOEKTHE) 3HAYEHHSA | SHAYESHHS

i i po3MipHiCTL

PoapaxyHkoBe

.
DaKTUHE |

TeoMEeTPUUHI NOKAZHUKK

3aransha nnowa IOBHILWHIX OrOPOMXYBANLHUX Ey . w2 _ 8198
KOHCTPYKLI# ByanHKY
Y TOMy uuchi:

— CTiH Fun, M — 6107.7

— BiKOH | BANKOHHUX ABepen Fenas M2 — 1036,2

~ giTpaxia Fenom . M2 — —

- nixtapis Fenn . M2 — —

— BXiAHWX ABened Ta BopiT Fa, M2 —_ 2.5

— MOKPUTTIB (CYMILLIEHUX) Fruc, M? - —

— FOPWLLIHMX NEpEeKpMTTIB (XONOAHOrG ropuuia) Frxxe » M2 — 525.,8

— MEPeKpUTTIE TENNUX FopwvLL Frcma » M2 - -

— NEPEKPUTTIB Haa TexnianinnsmMu Fur, M2 —_ 525,8

- ne_pe»gpmﬁa Haj HeomanBaHMKU ninsanamm Fuo. w2 . _

i nigninnamm

— nepekpuTTIB HaJ Npoisaamy i Nig eprkepamMu Fus, M2 _ —

- MIANOTH MO I'PYHTY Fu. M2 — —
Mnowa onansaHux NPUMILLeHk Fn, M2 - 11282,5
KopucHa nriowa (4ns rpoMaackkix 6yauHkie) Fre, M2 — e
Mnowa KeapTup XUTNoBoro ByanHky Frw. M? — 8180,5
PospaxyHkoBa nowa (Ans rpoMaackkux byAvHKis) Fip, m2 — —
OnantosaHuii 06'em Vi, M° — 31508,9
KoediuieHT ckniHHA dhacagis ByanHky Mex — 0,145 B

lI'IOKaaHMK KOMMAKTHOCTI BY/AUHKY Aceyd . M’ — 0,26
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MokasHuk

MosHaveHHs!
i po3mipHicTb

HopmaTtusHe
3HAYEHHS

PospaxyHkoge
(NMpoekTHEe) 3HAYEHHA

dakTyHe
3HaYeHHa

TennoTexHiuHi NOKa3HUKKU

ﬂpugegguww onip Tenn'onepe,qakll Remp . w2 . BT
30BHILUHIX OTOPOMKEHb: ]
— CTiH Ry nphan 2.8 2,8
— BikoH | BanKkoHHWX ABepen Rrnpena 0.5 0.5
— giTpaxis Rs np cnem —_ —_—
— nixTapis Rs nponan — —
— BXigHUX ABEpel, BOpIT Rinpa — -
— NOKPUTTIB (CYMilLLEHUX) Rs rp nx 0,44 0,44
— FOPULLHNX NEPEKPUTTIB (XONOAHWX ropuLL) Rz np xe 3,3 3,3
— NePeKpUTTIB TENMX ropuLy R . -
(BIUTHOMAIOMN MOKPUTTA) 2 fp me
— NEepPeKPUTTIB HaA TeXnigninnaMm Rs mp ut 0,89 0,89
— MEPEKPUTTIB HaZ, HEONanKBaHUMKU NinBanamu R
. . Z np L‘Z — —
abo nianinnamu
— NepeKpUTTIB Hag nNpoisgamMu 1 nin epkepamim Ry npus — —_
— AIANOMM MO TRYHTY Ry npy - -
EHepreTuyHi nokasHuku
| PO3paxyHKoBi NTWTOMI TENNoBUTpaTH q6y3 64.84
kBT - roa/m*, [;]
kBT - roA/M3]
MakCUMAansHoO AONYCTUME IHAUEHHS Emax » 73
IUTOMMX TENNOBUTPAT Ha oNaneqHs GyauHKy kBT - rop/M>, 126
[xBT - I'OA/MS]
Knac eHepreTUyYHOI eheKTUBHOCTI B
TepMiH ecexTUBHOT excrinyatauii Tennoisonauiinoi 25
ofonoHkM Ta Ti enemeHTis
BignosigHicTb NpoekTy ByanHKY Tax
HOPMATUBHUM BUMOTaM
HeobxigHicTb AoonpaLoBaHHA npoekTy GyauHky Hi

BUCHOBKM 3a pe3ynbTaTaMu OLiHKM eHepreTUYHUX napamMeTpie GYaNHKY

BraziBkn wono nigBuiLeHHs exepreTiHol edrexTuBHOCTI GYANHKY

i nopsaky X po3paxyHkis, Wo 3abeanevye:

~ pauioHanbHe BUKOPUCTAHHA EHEPreTUHHUX pecypciB Ha OBIrpis NpuMileHL ByaNHKY;
— HOPMAaTHUBHI NOKA3HNKNA CaHITapHO-TiriEHIYHNX NapaMeTpiB MIKPOKNIMaTy NPUMILLEeHb;
~ [OBrOBIMHICTb OropOKYBaNbHUX KOHCTPYKLIA Nig vac excnnyatauil OyanHky.

MpoekT Bignosigae sumoram [1IBH B.2.6-31 wogo TennotexHi4HWX NOKA3HWKIB OropoMKyBanNbHUX KOHCTPYKUIK GyauHky

MacnopT 3anoBHEHWIA:

OpraHizauis
Appeca v TenedioH
BignoeiganbHuit BUKOHABEL L

HAIBK

M. Kuis, Byn. Knumerka 5/2, 1. 249-37-69
Konechuk €.C.
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KOHCTPYKTMBHE PilLeHHst TennoizonauitHol oBonoHkn GyavHky:

+ 30BHiLUHI CTIHW NEPLIOTro Ta APYroro NoBepXis ABOX TUMIBI TOBLLUHOIW 900 MM, BUKOHaHI y BUrnAAi
KOMOLA3HOT Knadku — 3 BHYTPILUHBOT Ta 30BHILUHLOT CTOPOHW 3 Uermv FUHAHOT 3BUYAKHOI 3aBTOBLUKA
250 MM, 3aMOBHEHI NEerkiM yTenriopadem 3asToswki 400 MM Ta CTiHN TOBIWMHOK 380 MM i3 KepaMiyHux
6riokis MycToTHWX. 330BHI CTIHW MEpLIOro Ta ApYroro nosepxis 3aKpUTI OBNULIOBANEHUMK PaHITHUMK
NAYTaMKU 3aBTOBLLKM B0 MM. 30BHILUHI CTIHOBI OropOAXKYBarnbHi KOHCTPYKLIT 3~14-ro NOBepXis BUKOHAH 3
KepaMauToBETOHHUX HABICHNX NaHener saeTosLk 350 MM. MaTepian naxernemn — kepamanTobeToH ryc-
THHOO p, = 1500 Kr/M° i3 haKTYPHUM WapOoM i3 Baxkoro GeToHY 3aBTOBLIKKM 30 MM. 30BHILUHI CTIHW ropuwa
BMKOHAHI 3 Uernn 3aBToBLUKK 380 MM.

- Tlokpiena nnocka, HeekcnyaTtosaHa. [oKpUTTA BUKOHaHe y BUFNSAT MOHONITHO! 3anizoBeToHHOT
MAUTY, YTENNEHOT LIAPOM FpaBifiHOl KepaM3UTOBOT 3aCUIKN.

+ MepekpyTTa HAS HEONAMIOBAHVM MIABANOM 3aranLHOI TOBLINHOIO 550 MM BUKOHaHE 3 MOHONITHO!
3ani306eTOHHOT MAMTYU 3aBTOBLIKM 450 MM, BKPUTO! KepamiHHOI RiLNoro.

+ Cairnonposopi KOHCTPYKUil (BikHa) nepworo Ta [Apyroro nosepxie BUKOHaHI 3 aniMiHIEBUX
npodinie i3 3anNoBHEHHAM OAHOKAMEPHUMU CKNOMNAKETaMK, BHYTpiLLHE CKkIl0 3 eHeprosbepiraloynum no-
kpuTTSM. CBITRIONpo3opi KOHCTPYKUT 3—14-ro nosepxis BUKOHaHI 3 MBX-npodinis i3 3anosHeHHAM ABO-
KamepHUMK CKIIonakeTaMu.

[o agmikicTpatusHoi GyaiBni npumukae ABCNOBEPXoBa GYAIBIA aKTOBOrO 3any. BynviHkn sigokpem-
nexi aedopmauintim LBOM.

Y GyauHKy nepenGadeHo BoAsHe ONaneHHs, Lo NAKIIoYESHEe A0 CHCTEMI LIBHTPaNI30BAHOrO Tenno-
nocTad4axHs, Ta rapsde soponocTavaHHs. CUcTeMa onanexHst oAHOTPYGHa 3 BepXHbOK PO3BOAKOID
maricTpaneit. MpupoaHa crcTeMa BUTSHKHOT BeHTUNAUIT.

L.2.4 NleomempuyYHi rOKasHUKU

[MNoLWi 30BHILLHIX OropoKyBarnbHUX KOHCTPYKLIA, onanioaHa, po3paxyHkoBa Ta KopwucHa nnowyi,
onamosaHuii 06'eM, a Takox chopma, Tun Ta opieHTauis Gyaini, HeodXigHi A4Ns Po3paxyHKy eHepreTUHHO-
ro NacnopTy, BU3HAYANMCb H& OCHOBI MIPOEKTHUX JAHNX.

OcHOBHI 06’ €MHO-NNaHYBasbHI NOKA3HMKNL

- Onanwosaxa nnowa Gyaisni — Fn = 9283,2 M’, BU3HAYAETLCS K M0LLA NoBEpXiB, AKa BUMIPIOETHCH
y Mexax BHYTPILUHIX NOBEPXOHb 30BHILLHIX CTiH, WO BKMIOYAE TUIOWlY, SIKY 3aiMaloTe Neperopoaku i
BHYTPILUHI CTiHW. B onarosany nnouly 6yAnHKY He BKITIOHAOTLCs NIoLLA TeNNOrc ropullia, HeonanioBaHo-
[0 TEXHIYHOTO NOBEpXy, NiABany, CXOAOBUX KMiTOK Ta M TOBUX LWaxXT.

« KopwucHa nnowa 6yaisni — F,, = 85372 M2, BU3HAUAETLCS SK CYMa Mol yCiX PO3TaWOoBAHUX Ha
Hili NpyMiLLEHb, a TaKoX Xonis, BecTubionis, hoNe TOLO 3a BUHATKOM CXOA0BUX KiTOK, NithTOBMX WAaxXT,
BHYTPILLHIX BiAKPUTUX CXOAIB i NaHAyCIB.

« PoapaxyHkoBa nriolla 6yaieni — F,, = 6660,8 M?, BU3HAYAETLCS AK CYMa NNOLY YCIX PO3TalLoBaHNX
Ha Hiit NPUMILIEHb, 3@ BUHATKOM KOPUIOPIB, NEPexoaiB, CXOA0BMUX KINTOK, JichTOBHX LUAXT, BHYTPILLHIX
BIAKPUTHX CXOAIB, @ TAKOXK MPUMILLEHb, NPM3HAYEHNX ANA POMILLEHHA iHXeHepHOTO obnagHaHHA Ta
iHXEHEPHUX Mepex.

« Onarniosanuii 06'em Oygieni — V, = 36348,5 M, BU3HAYAETLCA SIK 06'eM, OBMEXEHUIA BHYTPILLHIMY
NOBEPXHAMN 30BHILHIX OrOPOLXYBaNLHUX KOHCTPYKUIA.

+ 3aranbHa NNowa 30BHILLHIX OrOPOKYBaNbHWUX KOHCTPYKUinA — Fy = 7322,5 M

« 3aranbHa NoLLa 30BHILLHIX HENPO30PUX CTIHOBUX OTOPOMKYBANbHUX KOHCTPYKUIRA F,, = 3268,2 M2,
NP LBLOMY NNOLLA 30BHILUHIX CTiH MEPLIOro Ta ApYroro noeepxis AopisHwe F, 1 = 281,9 M%, nnowa
30BHILLHIX CTiH 3—14-T0 noBepxis ROPIBHIOE .,z = 2986,3 M2,

+ 3araribHa NNOLLA 20BHILLHIX CBITIIONPO30PUX OroPOKYBANbHUX KOHCTPYKUIN — F¢, o = 2838,9 M.
+ 3aranbHa froLa NepekpuTTa XOMNCOHOrO TOPULLE — Fuxe = 749,1 M2,
» 3aranbHa NNOLWE NEPexpUTTA Haj HeonamoBaHUM nigsanoM — Fy, = 466,3 M.

B.2.5 TennomexHiq4Hi oKasHUKU

TennoTexHiYHi MOKa3HMKK OTOPODKYBASbHUX KOHCTPYKLIA BU3HAHANUCH HA OCHOBI HATYPHWUX BUNPO-
GyBaHsb, Wo Gynu nposeaeni naGopaTtopicio ByaiBenLHOT TEMNIIOTEXHIKK Ta eneprosGepexenHa HAOIBK.
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[.2.5.1 MNpusenenvii onip TennonepenaYi oropoakyBanbHUX KOHCTPYKLIRA.
dakTuuHe 3HaueHHs NpUBEAEHOro ornopy Ternonepesadi 30BHILWHIX CTIH Nepuworo Ta Apyroro no-
Bepxis i3 ypaxyBaHHAM NNUTU NEPEKPUTTA, HAABHOCTI KOMOH Ta TEPMIMHOI HeOOQHOPIAHOCT cknagae:
Rs mp.un1 = 0,75 M - K/BT.
dakTuuHe 3Ha4eHHA NPUBEAEHOrC ONopy Tennonepeaadi 308HiLllHiX cTiH 3—14-ro nosepxis i3 ypaxy-
BaHHAM MNUT NepexkpuTTsa, CTUKOBUX 3'€4HaHL NaHernen Ta TepMidHOl HeoaHOPIAHOCTI cknagae:
Ry np. w2 = 0,62 M% - K/BT.
MpuBenerwii onip TennonepeAayi 30BHILLHIX HENPO30PUX CTIHOBUX OTOPOKYBASIBHUX KOHCTPYKLIN
BM3HavaeTbeA 3rigHo 3 [1bH B.2.6-31 3a chopmynoto;

FHH
Ryt = 4. 2.1)

iR ani

i=1 f 32 0p uni

ae F,. —3arankHa nnoiua 30BHILLHIX HENPO30PUX CTIHOBUX OrOPOKYBANBLHUX KOHCTPYKUIN, m?;
2 . . 2 .

Funi» Rs ap. wni— NTOWA, M, Ta ONip TeNnonepenadi, M”- K/BT, /-ro Henpo3oporo enemeHTa oropoaxy-

BaNbHOI KOHCTPYKLLIT.

[ns panoro o6’exta chopmyna ([1.2.1) npuime Bua;

F 3268,2
o = & - 5e63 = 063 M- K/BT.
Ry np.nn F, Fora 2819 2986,3 M T
Rznp. Hl Rlﬂtl Hn 2 O’ 75 O, 62

PakTUyHe 3HAYEHHS onopy Tennonepep,aqi nepekpuTTa XONOAHOIo ropuiia cknagae:
Ruce = 0,44 M° - K/BT.

daKTUyHe 3HAYEHHA NPUBEAEHOTO ONOPY TENNONepeAadi NePEKPUTTA HAZ HEONANKBAHUM MiABANOM
cKknagae:

Rropuz = 0,52 M- K/BT.
MpuseneHui onip Tennonepeaadi 30BHIWHIX CBITNOMPO30PUX OTGPOLXKYBANLHUX KOHCTPYKLINA:
Rsmpens = 0,5 M2 - K/BT.

11.2.5.2 MNpueeneHni koedilieHT Tenmnonepeaaqi TENNOIZCNALIRHOT 0B0NOHKN BYONHKY K np , Br/(M- K),
BU3HAYAETLCA 3a hopmyno (5):
( Fo 'y Fu , Fo | Fu , Fu ]

Ranun R}:npcne R}:npa R):npnk anpu

kﬁ;np = E_v

F, '

Ae & — koediyieHT, Lo BpaxoBye A0LATKOBI TENNOBTPATH, NOB'A3aHi 3 OpiEHTALIE OropoMKeHs 3a CTo-
POHaMK CBiTY, HASIBHICTIO KYTOBMX NPUMILLEHb, HAAXOMKEHHAM XONOAHOTO NOBITPS Yepes BXoan B Gyau-
HOK; ANs rpOMaacbknx ByauHkis £ = 1,1

0,63 ' 05 ‘044" 052
o 7322,5

(3268,2 2838,9 7491 466,3)
=11

k =2,023 BT/(M? - K)
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0.2.5.3 YmoBHwii koediuieHT Tennonepenasi GyanHKy, WO BPaxoBye TEMIOBTPATH 3a pPaxyHOK
iHinsTpauil Ta BeHTUNSAUIT Kig , BT/(M? - K), BM3HAYEETLCA 33 cthopmynoto (8):

_ =X2‘C'”oa‘\’v‘vn'73‘7l
iHgh Fz i

ne y, = 0,278 — posMipHiA KoedilieHT;

€ — NMTOMa TENFIOEMHICTb NOBITPSA, NpUAMacTbCA pisHo 1 kOK/(kr - K);

Ny — CEPEOHA KpaTHICTL NOBITPOOGMIHY ByanHKY 3a onanosansHuii nepioa, rog”", wo BUsHavaeTses
eKcrnepumeHTanbHo abo NpUAMAacTECA 38 HOPMaMU NPOEKTYBaHHA ByauHkis. ExcnepumeHTansHe 3Ha-
4eHHA KpaTHOCTI NOBITPOOBMIHY cTaHoBUTS N1, = 1,7 roa™;

U, — KoeiLieHT 3HWKeHHst 06'eMy NoBITPA B BYAMHKY, AKUM BPaxoBYETLCA HANBHICTL BHYTPILLIHIX
OropogKyBanbHVX KOHCTPYKUIA, MpuitMaeTbest u, = 0,85;

¥, = CEpPeOHs ryCTUHa NCBITPS), L0 HAAXOAWT AC NPUMILLEHHS 33 paxyHoK iHinsTpauii, krim®, BuaHa-
4YaeThcA 3a chopmynoto (9):

k

= 3563 = 353 =1,25 kr/m®;
T =273 40,5(t, +1,.)] [273+0,6(20-11)] " '

1 — KoediuieHT BNNuBy 3yCTPi4HOTC TENMOBOIC NOTOKY B OFOPOKYBANbHUX KOHCTPYKLIAX; NPUWi-
MaeTbCA 3a HaUGINBLUMM 3HAYEHHAM, €AMHUM ANs Beboro ByavHKY | cTaHoBUTL 1= 10,7.
~0,278-1.1,7.0,85-36348,5-1,25-0,7
e 7322,5

0.2.5.4 3aranbhnii koedilieHT Tennonepeaadi ByauHky, Ksye BT/(M? - K), BusHauaeTbes 3a dopmy-
noto (4):

= 1,744 BT/(M? - K) .

Kayo = Ksnp + Kip = 2,023 + 1,744 = 3,767 B1/(m? - K).

[1.2.5.5 O6’eMHO-NNaHyBanbHi xapakTepucTrKu.
KoedpitlieHT ckninHa chacanis GyauHky BusHavaeThes 3a thopmynoto (15):

F
o= cne _ 2838,9 0,465
(Foi +Fe,)  (3268,2+2838,9)

Hit

m

FlokaaHWK KOMNAKTHOCTI BYANHKY Ax sye m”, BusHauaeTbcs 3a thopmynor (16):

F 7322,5
A, 8yd — VE' =

=——T" _02m".
T 363485 M

A.2.6 ExHepeemudni nokasHuky

0.2.6.1 PospaxyxKkosi BnTpaTtu TennoBoi eHeprii Ha onaneHHs GyaWHKY Mif Yac ONantBanbHOM
nepioay Qui , KBT - rog, BU3HavaoTbCA 3a chopmynoto (2):

Qpi[(= [Qk—(Qan+ Qs)'V";]'Bh’

Ae  Q,—3arankHi TennosTpaTh GyauHKY Hepea oropomKyBaribHy 06onoHKy, KBT - rof, BUsHadaloThes 3a [1.2.6.2;

Qg ,— NOBYTOBI TENNOHAAXOMKEHHSA NPOTATOM ONAMIOBANBHOTO Nepicay, kBT - ro, BUSHAYAIOTLCS 38
0.2.6.3;

Q; — Tennosi HaAXOMAKEHHA Yepes BikHa Bil COHAUHOT pagiallii NpoTAroM onanesanbHoro nepioay,
KBT - rog, Bu3HavawThena 3a [1.2.6.4;

v— KoehiLlieHT, Lo BPaxOoBYE 3AaTHICTb OTOPOAXKYBaNbHUX KOHCTPYKUIA GyavHkis akyMyniosaTty a6o
BiAAABATY TEMIO Mif Yac NepiofinIHOro TENOBOrO PeXuMy; Ans BYAMHKY, WO PO3rMAdacTbes, v = 0,8

G — KoedilieHT aBTOPErynioBaHHs nopadi Ternna B CUCTEMaXx ONANEHHS; B GYIAMHKY BUKOPUCTO-
BYETLCSH OAHOTPYGHA CMCTEMA OManeHHs 3 TEPMOCTATaMu Ta 3 LEeHTPanbHUM aBTOPErynioBaHHSIM Ha
ITN-¢=09;

B, — koedilieHT, Wo BPaxoBye A0aTKOBE TENIOCNOXNBAHHA CUCTEMW ONANEHHA, NOB'A3aHe 3 Auc-
KPETHICTIO HOMIHAMBHOTO TENIOBOFO NOTOKY HOMEHKITATYPHOTO pady onanioBansHUX NpUnaais AoAaTKo-
BAMM TennosTpaTamu Yepes 3apafiaTopHi AiNAHKM OropomKeHb, TennosTpaTtamu Tpybonposoais, WO
MPOXoAATL Yepe3 Heonaneawi npumituenHs; ang 6yaukky 6awrosoro Tuny B, = 1,11.
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[1.2.6.2 3aranuHi TennoeTpaTtt ByauHKY Hepes oropoaxysanbHy 060NoHKY 3a onanioBanbHUi nepiog

BUaHavaTLCa 3a opmynow (3):
Q=1 Keyo Dy-Fr=0,024 - 3,767 - 3750 - 7322,5 = 2,483 - 10° «BT - rop.

1.2.6.3 MoByToBI TENIOHAAXOLKEHHS NPOTArOM ONanNBansHOro nNepiogy BM3HayanTbes 3a hopmy-

notw {(13):
qun =% qcnn *Zon* Ft‘p s

ne g, ,— BenMyuHa nobyToBNX TeNNoHaAXOLKeHb Ha 1 m? po3paxyHKoBO{ nroLi rpomagcekoro Gyavn-
Ky, BT/M?; BpaxoByeTLCA 3@ PO3PAXyHKOBOIO KINLKICTIO Mioaeit (90 BT/Y0M), WO 3HAXOAATLCA B BYAMHKY,

OCBITNEHHAM (32 BCTAHOBMNEHOIO MOTYXHICTIO) Ta OMICHOT TEXHIKK 3 yPaxyBaHHSIM KiNbKOCTI pobo4nx ro-
OuvH Ha TvokaeHb — 40 rog. 3aranbHa KinekicTe rOQWH Ha TUXAeHs — 168.

TennoenaineHHs NPOTArOM TUXKHS:
- Big mogen, wo aHaxogaTeea B Dynisni
90.700- 40
Q=———
168
— Bifl WITYYHOrO OCBITNEHHSA, NPUAMacTLCH 3 po3paxyHky 35 BT/M? (i3 koedilLieHTOM BUKOPUCTAHHS

=15 kBT;

0,8)
5 = ; 1 A _44,4 T,

— Big odicHOT TexHiku (koMn'IoTepis), NpUAMacTLCs 3 poapaxyHky 300 BT Big ogHoro komm'loTepa,
pO3paxyHKoBa KiNbKicTe koMm'totepis 650, koediuieHT BUKOpUCTaHHs Yacy npoTtarom TwxHs 0,95, Toai

_300-650-40-0,95

= 44 11 kBT;
Q, 165 kBT
. 3
g (0 Q+Q) (1544441441107 o
: F, 6660,8
OTxe Qe n = 0,024 - 15,564 - 187 - 6660,8 = 4,645 - 10% kBT - rog.

1.2.6.4 TennoBi HAAXOOXKERHS YEPE3 BikHA BiA COHAYHOT paiauil NpoTAroM onantoBanbHOro nepiogy
4715 YOTUPLOX hacais BYANHKIB, OPIEHTOBAHMX 3@ YOTUPMa CTOPOHaMM CBITY, BM3HAYaThCA 3a hopmy-
noto (14):

Qs=Cota (Frulnu* Fele+ Fralno + Fals) ¥ Canean Fenn Iz

ne &, .¢,,— koediuieHTH, WO BPaxoByiOTb 3aTIHEHHS CBITNOBOMC NPOPI3y BIANCBIGHO BIKOH i 3EHITHUX
MiXTapiB HENPO30PUMN eneMeHTaMK 3aNoBHEHHSA, NPUEMaTLCS 3rigHo 3 Tabnuuew 1;

£, , €, — KOEILIEHTV BIGHOGHOrG NPOHUKAHHS COHAYHOT paaialil BiANOBIAHO ANs CBITNONPO3OPKX 3a-
NOBHEHb BIKOH | 3eHITHUX MiXTapis, WO NPUAMAIOTLCA 3a NACNOPTHAMK aHMMU BIANOBIGHWX CBITNONPO30-
pYX KOHCTPYKUIN abo 3rigHo 3 Tabnuueto 1;

Fry . Fo . Frs . F; — nnowa ceitnoanx npopisis dacagis 6yanHky, BIiANOBIAHO OpieHTOBaHUX 38
YOTUPMa HaMPSIMKaMK CBITY, 3a MPOeKTOM.

Y naHoMy Bunagky 6yanHOK Mae NpomMixkHy opieHTauir, Toai
Frg = 383,1 M2 ; Frue = 1135,0 M7 ; Friac = 450,0 M? ; Fryos = 870,8 M? ;

F.n = NNOLWa CBITAOBMX NPOPI3IB 3€HITHUX NiXTapis ByaunHKy, M2
Iy Ie, Ina , 13 — CEpenHa BeNUYMHA COHAYHOI padiauii 3a onaniosanbHWM nepiod, cnpamMoBaHa Ha
BepTMKanbHY MOBEPXHIO 32 YMOB XMapHOCTI, BIANOBIAHO OpiEHTOBaHa 3a 4YoTMpMa thacagamu ByauHKy,

kBT - ron/m?, npuitMatoTees arigHo 3 Tabnuuero 2; Ans yMos MicTa Kuesa:
lrus = Inwe = 153 KBT - roa/m? ; Ipsc = 286 kBT - roa/M? ; Jpas = 291 kBT - roa /M2 ;

[, — cepenHsA BeNMYMHa COHAYHOI pagiaulii 3a onanBanbHUi nepiod, CNPpAMOBAaHA Ha FOPU3OHTATTbHY
MOBEPXHIO 33 YMOB XMapHOGTI, KBT - rof/M?, NpuitMacTbea 3rigHo 3 Tabnuyero 2.
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BpaxoBykoMu, LWO Ha ropuui BiACYTHI ceiTnosi npopian, 10 Fp, ;=0 Mz.d)opmyna {14) B panomy Bunag-
Ky Moxe ByTu nepeTBopeHa:

Qs = Lo gs (Frins Inus + Friuc Innc + Frioc Inec + Frias Ines) -
[na nsokaMepHUx cknonakeTis 3 4My ckina B oAuHApPHUX NNeTiHHAX: {g = 0,8, g4 = 0,74.
OTe Qs =0,8-0,74 - (383,1-153 + 1135,0 - 153 + 450,0 - 286 + 870,8 - 291) = 3,63 - 10° kBT - roa.
BpaxoBylouun 3HaUEHHS CKNaaoBvX TENNOBTPAT i TENSOHAAX0MAXEHb Y BYAUHOK, BU3HAYAETLCA Qpi
Qpic = [2,483 - 10° — (4,645 - 10° + 3,63 - 10%)-0,8-0,9] - 1,11 = 2,04 - 10° kBT - rop,

H.2.6.5 PoapaxyHKoBE 3Ha4YeHHsi MUTOMWUX TENNOBMUTPAT Ha onaneHHa ByauHKy 3a onanosanbHUi
nepioa Jeyo , KBT - rog/m®, BUarHauaeTLCR 3a chopmynioko (1):

Qi 2,04-10°

D.2.7 BusHadeHHs Knacy eHepaemuyHoi eghekmusHocmi 8yOuHky

Kriac eHepreTudHol eheKTUBHOCTI BYAWHKY BU3HaYaeTbeA 3rigHo 3 nogatkom ¢ [IBH B.2.6-31 Ha
niacTasi aHanizy supaay:

ae E_,,— MakCMMarbHO [ONYCTUME 3HAYEHHS NMUTOMWUX TENnoBuTpaT Ha onaneHHs GyauHKY 3a ona-
nioBanbHWIA nepion, kBT - roa/M®, 1o BCTaHoBMOETLES 3rigHo 3 JEH B.2.6-31 sanexHo Bif NpM3HaveHHs
ByAuHKY, MOro MOBEPXoBOCTi Ta TeMnepaTypHoi 3oHM ekcnnyaTauil 6yauHky; Ans gaHoro GyauHky
E 0y = 28 KBT - ron/m’.

(q 63 Emax )
E

[(57,6 - 28)

i -100% =
Toni { } o L 58

]~100% =105,7 %

max

3rigHo 3 [1BH B.2.6-31 paHuit 6yanHok sigHOCUTLCA A0 Knacy eHepreTuuHol edekTuBHocTi "F.

0.2.8 Bxasisxku wodo nidguweHHs eHepzemuyHol echekmusHocmi ByOuHKy

Ons nigsuwienHs eHeproedexTMBHOCTI ByanHKY Ta 3a6esneveHHs iCHYOHNX HOPMETUBHMX BUMOT Nig
4ac peKkoHCTPYKLU|i Ta TepMoMoaepHisalii HeoOXiAHO BUKOHATH [OAATKOBE YTENNEHHN.

Ons yTenneHHs CTIHOBUX OropoaXyearnbHUX KOHCTPYKUIR HeobXxigHO 3acTocyBaTh cuctemu dhacagHi
TennoisonsAuiiHo-o3aobnoBanbhi. B akocTi cuctemu dhacagHoro ytenneHHs MoXyTe ByTi BUKOPUCTaHI:

-~ cuctema cylinkHoro dhacagHoro yTenneHHs;

— cuctema hacagHOro YTENNEHHs 3 BEHTWSILOBAHWUM NOBITPAHWM MPOLLAPKOM Ta iHAYCTPIanbHUM
TINYKYBaHHSM.,

HeobxigHa ToBWMHA TEMUIOI30SI0I0MOro LWapy NoBuHHa ByTy He meHwe Hix 100 MMm.

Ans yTenneHHa nepekpuTTa HaA NiaNInMsam pekoMeR/yeTbCs BUKOHATN YTENTI@HHS 3i CTOPOHM Migsa-
Ny MiHepanoBaTHUM yTersoBavem ryctmHoo p, = (60-75) krim®,

[lns smeHWweHHs YyacTkv TennoBTpaT 3a paxyHok iHpineTpauii Ta BeHTMNaUil B 6anaHci saaranbHux
TENMOBTPAT 4ePEe3a OropoAKYBankHy 06onoHKy 6yaisni Heo6xiagHO 3HM3UTH NOBITPOOBMIH [10 PO3paXYHKO-
BOFO 3HAYEHHS Ny = 0,7 roa ™. [ns nOCATHEHHA PEKOMEHA0BaHOro 3HavYeHHA noBiTpoobMiHy HeobxinHe
BCT@HOBNEHHS edeKTUBHUX NYMOBYX YLLINEHIOBAYIB ¥ MICUAX NPUAATaHHA NOBOPOTHUX CTYNOK A0 rNYXuX
Y BIKOHHMX KOHCTPYKLISIX T& YHEMOXMMBIEHHS iHDINbTPaUl 30BHILHBOTO NOBITPS Yepes LWinuHY,

[.2.9 ExepreTrdHMIA nacnopT uboro SyanHky HasegeHuin y Tabmiui 1.2
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Ta6nuusa [.2 — EHepreTryHUiA NacnopT rpoMascbkoro GyauHky (npuknaa)
3arankHa iHchopmauin

[aTa aanosHeHHA (pik, Micsiub, YMCNo)

2007.04.10

Agpeca ByauHky

M. Kuis, Byn. Cysoposa 4/6

Po3pobHMK NPoeKTY

BAT "KUIBMPOEKT"

Apnpeca i tenedoH po3pobHmuKa M. Kuis )
. Wndbp npoekty ByanHKy 26632
i Pix OypiBHuLTRA 1968 p.

PospaxyHkoBi napameTpu

HalMeHyBaHHs po3paxyHKOBUX NapaMeTpis MosHaueHHn Bu?nip[.)mi::;:Hﬂ BenuuuHa
| PoapaxyHKoBa TeMrepaTypa BHYTPilUHLOIO NOBITPH ta °C 20
| PoapaxyHkoBa TemnepaTypa 30BHIiLIHbOIO NOBITPS ty °C -22
; PoapaxyHkoBa TeMnepaTtypa Tennoro ropuula tez °C —_—
| PospaxyHkoBa Temnepartypa Texnigninns ty °C 5
TpwBanicTe onaneansHoro nepiogy Zon B ’u,oﬁa 187
CepeaHa TemnepaTypa 30BHILLHBOrO NOBITPA 38 onankeansHui nepioa ton 2 °C -1,1
PoapaxyHkoBa KinbKicTb rpagyco-ai6 onanwsanbHoro nepioay Dy °C -no6a 3750
DyHKUiOHaNbHe NPU3HAMEHHS, TUMN | KOHCTPYKTUBHE pilleHHA ByRUHKY
FlpuanayeHHs AfOmiHicTpaTBHa Byaiens
:P”OV;MiU.LeHHH B 3abyqosi 3 npummnkaHHaM Byaisni akToBoro sany
§Twnoamﬁ NpPOEKT, iHAMBIAYANbHMUA 14-nosepxosuit GyMHOK i3 TEXHIYHUM NOBEPXOM,
i 36y108aHKIM 3a IHAWBIAYANBHUM NPOEKTOM
‘ KOHCTpYKTUBHE pitleHHst :MOHOﬂiTHMﬁ 3ani3c6eTOHHUIA Kapkac
FeoMeTpUUHi, TeNNOTEXHIYHI Ta eHepreTUYHI NOKasHUKN
! FloKasHMK MosHavenHs HOpMGTMBHe‘ PoapaxyHkose DakTuiHe
i poaMipHicTL | 3HaveHHA | {MPOEKTHE) 3HAYEHHS | 3HAYEHHS
FeoMeTpUUHI NOKasHUKM :
- !
Sg;igg;fu%ng%i 3|c(>smu.|mx OropogXyBarnsHNX [ o 73225
Y ToMmy uMchi:
~CTiK Fun M — 3268,2
— BiKOH | BankoHHWx fBepei Fene, M2 _ 2838,9
— BiTpaxis Foram » M2 — — )
— nixTapis Fonn, M? — — :
— BXiIHWUX ABEpE Ta BOPIT Fa, v — — ;
~ NOKPUTTIB (CYMIiLLEHKX) Frok, M2 — —
~ FOPULLHUX NEPEKPUTTIB (XONOAHOro ropuwia) Frkxz » M2 — 749,1
— NepeKpUTTIB TENUX ropuLy Frcms M2 — -
—~ NepeKkpuTTIB HaA Texnigninnamu Fu1, M2 — —
- ?ﬁ&i’fﬁﬂm Haz, HeONaMIBAHUMU NiaBanaMu Fi. w2 o 466.3
[ - nepexpuTTia Ha Npofanami | nia eprepami Fus ., m? —_— —
: - nignory no rpyHTy Fy, M2 —_ i —_
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oKasHrK 'ﬂoana.qeﬂuﬂ Hopmaruene PoapaxyHkoBe dakTniHe
| POSMIPHICTS | 3HAYEHHA | (MPOEKTHE) 3HAYEHHR | 3HAMEHHS
Mnola onaniBakux NPUMILLEeHs Fn, M2 — 9283,2
KopucHa nnowia (ans rpomaacekux GyauHgis) Fre, M2 — 8537,2
IMnowa KBapTHp KUTIMOBOro ByUHKY Fix. m? — —
Po3paxyHKoBa niola (AN rpoManckkux ByanHkis) Fip, m? — 6660,8
Onanoeanuit 06'em Vi, — 36348.5
KoecijeHT ckniHHs chacagis 6yanHky Mgk — 0,47
Moxa3HUK KOMNAKTHOCTI By ANHKY Ak 6yd M — 0,2
TennoTexHi4Hi NOKa3sHUKK
A
— CTiH RS np un 2,8 — 0,63
— BIKOH | 6ANKOHHUX ABEPER Riapcne 0.5 — 0.5
— BiTpaxis Rs np cnem J— —_ —
— nixTapis Rs npenn — — -
— BXif]HWX ABEpewn, BopiT Rs apo — —_ —_
— NOKPUTTIB (CYMIlLIeHVX) R np nx — — —
— FOPULLHWX NEPEeKpUTTIB (XONOAHUX ropuLLL) Ry np xe 33 — 0,44
oA Rowms | = - -
— NepeKkpuTTIB HaZ TexnianinnaMu Ry mp 1 — — _
- gggerﬁpﬂﬁ-{;;?ﬂzawg HeonanoBaHMK niasanamMu Rs p 2 25 o 0.52
— NepeKpuTTIB HaA NPoi3famu i nin eprepamu Rs mpu3 — — —
— nignoru no rpyHTy Rsnpy — — —
EHepreTuMHI NOKasHUKu
PoapaxyHKOBI NUTOMI TeNnosuTpaTh 5 qeyo ) _
oo 78
MakcmansHo Qonyctume aHadeHHs Emax .
NUTOMUX TEMAOBMTPAT Ha OfaneHHs ByamHKy ¥BT - rop/m? 77
[kBT - ro,qlms‘] (28]
Knac eHepreTudHOT edheKTUBHOCTI F
TepMin ecbexTMBHOI ekcrinyaTaulii TennoisonAuinHol
oBonoHkK Ta i eneMeHTiB -
BinnosigHicTe npoekTy GyanHKy Hi
HOPMATUBHUM BUMOraM
HeobxigHicTs JoonpaloBaHHs npoexkty ByauHky Tak
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3akiHueHnsa Tabnuui 1.2

BMCHOBKM 3a pe3yfibTaTaMy OLiHKW eHepreTMYHUX napamerpis 6yanHky

Bkasisku WOAO NABULLEHHA EHEPreTUHHOI eheKTUBHOCTI ByanHKY

PekomenaoBaHo:

30IACHUTY JOAATKOBE YTENNeHHsR,

[NA yTENNeHHN CTIHOBUX OTOPOAKYBAaNbHUX KOHCTPYKLA 3aCTOCYBATH CUCTEMU cpacagHi TennoisonauinHo-
03006N10BaNLHI. B SKOCTi cucTemMy GhacagHoro yrenneHHs MoXyTh 6yTi BUKOPUCTaHI: cUCTEMa CYLINBHOTO
chacanHoro yTernexHs abo cucTema (PacafHoro YTENNEeHH: 3 BEHTUNLOBAHUM MOBITPAHUM MPOLIAPKOM

T8 HAYCTPIANEHUM NHKYBaHHAM. HeoBXiaHa ToBLMHA TeNoI30NOIYOre Wapy nosuHHa GyTu He MeHLie
HiX 100 MM;

ANS YTEnrerHa NepekpuTTs Hag NANINNAM BUKCHATY yTENSHHS 3i CTOPOHU NiABANY MiHepanoBaTHUM
YTENIoBaveM rycTuHolo p, = (50-75) Krim®;

3MEHLUWMTY YACTKY TENnoBTPaT 33 PaxyHoOK iRinbTpauii Ta BeHTMNAUIT B GanaHci aaranbHux TENNOBTPAT Yepes
oropoKyBansHy 06onoHky Byaisni, ANA 4Oro 3HUINTU NOBITPOOBMIH A0 POIPAXYHKOBOTO IHAUBHHA ligs = 0,7 rog”.
[Nt JOCAMHEHHS PEKOMEHAOBAHOTO 3HAYEHHS NOBITPOOGMIHY BCTAHOBUTN €DEKTUBHI T'YMOBI YLLINbHIOBAY

8 MICLAX NPUARFAHHS NOBOPOTHUX CTYNIOK A0 TAYXWX Y BIKOHHWX KOHCTPYKUISX Ta YHEMOXNUBUTH iHINeTpaLlio
30BHILWHLOTO NOBITPSA Yepe3 WinuHK.

Macnopt 3arnoBHERWN:

Opranisagin HOIBK
Agapeca v TenedoH M. Kuis, Byn. Knumenka 5/2, 1. 249-37-69
BignoeigansHui BUKOHABELD Konechwuk €.C.
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Kog YKHA 91.120.10

Kntouyosi crnioBa: eHepreTyHuin nacnopT ByAuHKY, MMTOMI TENMOBUTPATH HA ONANEHHS, KNac eHepreTuy-

HOT echeKTUBHOCTI BYANHKY, OropOKyBarbHi KOHCTPYKLIT, eHeproayauT (eHepreTVyHe OGCTEXKEHHS), KUT-
nosi ByanHKy, rpoMaackki GyanHkv.

BignosinansHni 3a sunyck — B.M. YecHox
Pepakrop — T.1. Nlykawesud
Komn'loTepua pepctka —~ T 1. Llanpo

dopmar 60 x 84 1/8. Nanip odcethnit. Mapnitypa "Arial”.
Opyk odcetarin
[lepxaBHe nignpuemcreo “Ykpapxbyaindopm®.
Byn. M. Kpusonoca, 2-A, Kuie-037, 03037, Y«paiua.
Ten. 249-36-62

CainouTtso npo BHeceHHs cyf'eKTa BUAABRMUOT CripaBy
A0 ASPHABHOTO PEECTPY BUAaBLIB
JK Ne 690 i 27.11.2001 p.
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