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BCTYN

Lleii ctaHgapT BCTaHOBMOE 3aranbHi BUMOrM OO0 CKMNaay, BUKNageHHs Ta opopMMeHHs po3ainy
"EHeproeekT1BHICTL" NPU NPOEKTYBAHHI XXUTMOBUX Ta FPOMaAChKnx ByaMHKIB.

Po3gin € cknagoBoto NPOEKTHOT AOKYMeEHTALil, B IKOMY BMCBITIIOIOTHCA Ta y3ararbHIOITbCA PilLEHHS
NpoeKTy 3 peanisayii BUMOT LLIOA0 eHepro3bepexxeHHsa Ta eHepreTMYHoI e(pekTUBHOCTI BYAMHKIB 3riaHO 3
3aranbHuUMu npuHuunamu ABH B.1.2-11.

Bumorn BCTaHOBMOOTLCA 3aMOBHMKOM Yy "3aBOaHHi Ha npoekTyBaHHs" 3rigHO 3 gopatkom [
OBH A.2.2-3.

o posginy "EHeproeekTMBHICTL" 40AAETHCA eHepreTUYHMIA nacnopT 6yanHKy 3rigHo 3 1BH B.2.6-31.

CknagaHHA po3giny 34iCHI0ETLCA Ha NiACTaBi BUMOT YNHHUX HOPMATUBHMX OOKYMEHTIB, LLO BCTa-
HOBIIOIOTb BUMOIM 10 NOKa3HWKIB eHeproeekTMBHOCTI OYANHKIB.
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HAUIOHATNTIbHUNA CTAHOAPT YKPATHU

lNMpoekTyBaHHA

PO3[IN "EHEPFOE®EKTUBHICTb" Y CKNALI NPOEKTHOI AOKYMEHTALJI
OB'EKTIB

MpoekTnpoBaHue

PASLEN "OHEPTO3®®EKTMBHOCTbL" B COCTABE NMPOEKTHOW OOKYMEHTALIMMA
OBBbEKTOB

Design
CHAPTER "ENERGY EFFICIENT" IN COMPOSITION THE PROJECT DOCUMENTS
OF OBJECTS

YuHHum Big 2010-07-01

1 C®EPA 3ACTOCYBAHHA

Llen cTtaHgapT MOWMPIOETLCS Ha MOPSAOK crnadaHHsa po3ainy "EHeproedekTuBHICTL" npy npoek-
TYBaHHI XUTNOBUX Ta rPOMaACbKMX BYaUHKIB.

Lleii ctaHgapT 3acTOCOBYIOTh OPUAMYHI Ta i3n4Hi 0COOM — CyO'eKTM rocnofdapchbKOi OisiNbHOCTI
He3anexHo Big4 YOpM BMACHOCTI, SKi 3A4INCHIOTbL NPOEKTyBaHHS HOBOro OyAiBHMUTBA, PEKOHCTPYKLUII,
KaniTanbHOro pemoHTy (TEpMOMOAEPHI3aLii), eHepreTu4Hoi nacnopTuaauii 6yAMHKIB, NPU BU3HAYEHHI
Knacy eHepreTm4Hoi eeKTMBHOCTI OyONHKY.

2 HOPMATUBHI NOCUNAHHA

Y UbOMY CTaHOAPTI € NOCUSTAHHA Ha TakKi HOPMAaTUBHI AOKYMEHTHU:

OBH A.2.2-3-2004 MpoekTyBaHHA. Cknaa, nopsaok po3po0neHHs, MOrofKeHHs Ta 3aTBepaXKeHHS
NPOEKTHOI JOKyMeHTaUil ans OyaiBHuUTBa

OBH B.1.1-7-2002 3axucT Big noxexi. MNoxexHa 6e3neka o6'exTiB OyaiBHMLTBA

[OBH B.1.2-11-2008 Cucrema 3abe3neyeHHs HagiHocTi Ta 6e3nekn OyaiBenbHUX 06'ekTiB. OCHOBHI
BMMOrK o byaisens i cnopya. EkoHomis eHeprii

OBH B.2.2-9-99 byauHku i cnopyaun. 'pomaackki 6yanHkn Ta cnopyam. OCHOBHI MOMNOXEHHSA

OBH B.2.2-15-2005 ByguHku i cnopyan. Kutnosi 6yamHkn. OCHOBHI NOMOXEHHS

OBH B.2.5-28-2006 IHxeHepHe obnagHaHHa 6yauvHkiB i cnopya. MNpupoaHe i LTy4He OCBITNEHHS

OBH B.2.6-31:2006 KoHcTpykuii 6yauHkis i cnopya. Tennosa isonsuis 6yaisenb

OBH [0.1.1-7-2000 lNpaBuna BM3Ha4YeHHs BapTOCTi MPOEKTHO-BULLYKYBarbHUX pobIT ana 6yais-
HULUTBA, WO 34INCHIOETLCS Ha TepuTopil YKpaiHm

OCTY-H b A.2.2 5:2007 lNMpoekTyBaHHA. HacTaHoBa 3 po3pobreHHs Ta CknagaHHsa eHepreTM4yHoro
nacnopTa 6yauHKIB Npy HOBOMY BYAIBHULTBI Ta PEKOHCTPYKLiT

OCTY-H b B.2.2-XXX:2010* bByguHki i cnopyan. HactaHoBa 3 po3paxyHKy iHCONsLii 06’ ekTiB LUMBiNb-
HOro NPU3Ha4YeHHSA

OCI1 173-96 [depxaBHi caHiTapHi npaBuna nnaHyBaHHA Ta 3abyq0BKN HaceneHnx NyHKTIiB
CHwuIM2.01.01-82 CtpouTtenbHas knumaTonors v reocpusmnka (byaisensHa knimatonoris Ta reodismka)

CHwI12.04.05-91 OtonneHne, BEHTUNSAUMS U KOHOULMOHMpoBaHe (OnaneHHs, BEHTUNALINA | KOHOW-
LiOHYBaHHS1)

* Ha posrnsgi

BuaaHHsa odidinHe
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3 TEPMIHUN TA BUSHAYEHHA NMOHATD

Y uboMy cTaHAapTi BUKOpUCTaHO TepMiHn, BcTaHoBneHi B [IBH B.2.6-31: eHepreTnyHa edheKkTMBHICTb
OyAnHKY (eHeproeeKkTMBHICTb), TennoisonsuinHa obonoHka 6yanHKy, Krnac eHepreTU4HOT ePeKkTUBHOCTI,
eHepreTUYHU nacnopT BYANHKY.

4 BWMOI'u A0 NOPAOKY NobyaoBU, BUKNAOAEHHA TA O®POPMITEHHA PO34INY
"EHEPTOE®EKTUBHICTb"

4.1 Po3gin "EHeproeekTUBHICTL" MOBUHEH BXOAUTU 4O CKIlagy NPOEKTY XUTNOBMX OYAMHKIB 3rigHO
3 [1BH B.2.2-15 Tta rpomagcbknx 6yamHkiB 3rigHo 3 BH B.2.2-9. Y po3gini noBuHHI 6yTK y3aranbHeHi
PiLLEHHS OKPEMMX YACTUH NPOEKTY LWOAO0 AOTPMMAHHS BUMOI 3 eHeproeeKkTUBHOCTI, BXXUTTA 3axOAiB
edEeKTUBHOIO BUKOPUCTaHHSA eHepril, BUKOHAaHHS1 OCHOBHOI BMMOrM "ekoHoMmisa eHepril" 3rigHo 3 [IBH B.1.2-11,
BM3HAYEHHS Kracy eHepreTu4Hol ecpekTnBHOCTI OyamHKy 3rigHo 3 [1IBH B.2.6-31, ACTY-H b A.2.2-5.

4.2 Po3fin noBMHEH MICTUTW y3ararbHeHi NOKa3HUKM eHeproeekTUBHOCTI, L0 MaloTb BignosigaTtu
BUMOram YMHHUX HOPMATUBHUX OOKYMEHTIB.

4.3 CTPYKTYPHUMWN eNleMEHTaMM po3ainy NOBMHHI OyTu:

— MOSICHIOBasnbHa 3anMcka 3 pesynbTaTaMy po3paxyHKiB TEMMOTEXHIYHMX MOKA3HUKIB OropoaKy-
BanbHUX KOHCTPYKUinA 3rigHO 3 Bumoramu [BH B.2.6-31 (po3paxyHoOk onopy Tennonepegadi, Tenso-
CTINKOCTi, NOBITPOMPOHMKHOCTI, BOSIOMNICHOIO pPeXnMy OropoxyBarnibHUX KOHCTPYKLIRN);

— pO3paxyHoK TennoBTpaT 6yanHKy Ha onaneHHs 3rigHo 3 [JbH B.2-6-31;

— MNOCUMaHHA Ha pPOo3Ain MPOEKTHOI AOKYMeHTaUil 3 NPOeKTyBaHHA pauioHanbHOI NMoLli CBiTno-
NpPO30puX KOHCTPYKLi 3rigHo 3 [IBH B.2.5-28. Y pasi 3Ha4yHOro nepeBuLLEHHS HOPMATUBHO HEOBXIAHOI
NAOLLi CBITNOBMX NPOpI3iB — 0OrPYHTYBaHHSA OOLINBHOCTI;

— MOKA3HWKN EHepPreTUYHOi ePeKTUBHOCTI iHXEHEpPHUX cucTemM Ta obrnagHaHHa OyAuHKY 3rigHO 3
Bumoramu CHuIT 2.04.05 Ta iHWNX YUHHUX HOPMATUBHUX JOKYMEHTIB TOLLO;

— eHepreTuyHM nacnopt OyauHky 3rigHo 3 [IBH B.2.6-31, ACTY-H b A.2.2-5;

— aHarnia eHeproedeKTUBHOCTI BUKOPUCTAHHSA iHCOMSALT.

4.4 Po3gain "EHeproedeKTMBHICTL" cKnaaatTb NPOEKTHI OpraHisauii nig yac po3pobneHHst MpoeKTy
Ta MNpWB'A3YBaHHA MO0 OO0 YMOB KOHKPETHOro OyaiBenbHOro mawmgaHumka Ha ctagii "lNpoekt" abo
"PoGounin npoekT" y 3anexHOoCTi Bif, KaTeropii cknagHocTi 6yanHky 3rigHo 3 [1IbH A.2.2-3.

3a HeobOXiAHOCTI 3aMOBHUMK Ta NPOEKTHA OpraHisauis MOXYTb AOPYYUTU BUKOHAHHA poOBIT OO0
NigroToBKM po3ainy "EHeproedeKkTMBHICTE" CTOPOHHIM opraHi3auisim.

4.5 B3HayeHHs1 KOLUTOPUCHOI BapTOCTi NPOEKTHMX PobiT WoAo cknagaHHa po3ainy "EHeproedek-
TUBHICTBL" BCTAHOBMIOETLCS BignosiaHo ao AbH [O.1.1-7.

4.6 MNepenik BignoBiganbHMX ocib, ki NignncyoTb:

— OKpPEMUN po3aisi NOACHIOBArNbHOI 3anuCKM Ta MOSICHIOBASIbHY 3amnucKy B LISIOMY, BCTaHOBIIEHUN
OBH A.2.2-3;

— eHepreTuyHuM nacnopT, BcTaHoBnennn y [1IbH B.2.6-31, ACTY-H b A.2.2-5.

4.7 Buimorn 0o NogaHHA CTPYKTYPHUX eNeMeHTIB po3ainy

lMosicHioBanbHa 3anuncka NoBMHHA MICTUTH:

1) 3aranbHy xapakTepUCTUKY NPOEKTHOIO PilleHHSA OyaMHKY;

2) ctucny iHopMaLito Npo BeCb KOMMMEKC NPUAHATUX MPOEKTHUX pilleHb, Lo CApsMOBaHi Ha
3abe3neyeHHs e(PeKTMBHOrO BUKOPUCTAHHS EHEpTii iHXEHEePHUMU cucTteMamm OyanHKY:

— onTumi3auis 06'eMHO-NNaHyBanbHUX PilleHb, L0 OAHOYACHO 3abe3neyytoTb 3HMXKEHHS Tenso-
BUTPAT Yepes TEeNMoi3onsuiiHy 060NoHKY Ta TENMOBI HAAXOMKEHHS Bif, COHSIMHOI pagiauii;

— BIJOMOCTI MPO NPOEKTHI PiLlEHHS 30BHILLHIX OrOpoyKyBasibHUX KOHCTPYKLIN OYAMHKY, @ TaKoX
BiJOMOCTI Npo maTepianu yTenneHHs NS KOHCTPYKUiN i3 dacagHolo Tennoisonsuieto (Tvm,
Mapka MaTepiany yTenneHHs, 1oro TOBLUUHA Ta rycTuHa);

— BiJOMOCTiI MpO 3aCTOCYBaHHSI COHLIE3aXMCHMX MPUCTPOIB AN 3anobiraHHA HaOXOMKEHHI0
HagMIpHOT COHAYHOT pagialii BcepeaunHy npuMilLieHb Y TENNWIA Nepioa pokKy;
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— BMPOBaMXeHHsI 3ax0iB 3 eHeproeeKkTUBHOCTI iHKEHEPHNX cuctem OyauHKy (onaneHHsi, BeH-
TUMALIS, KOHOWLIOHYBAHHS, rapsa4oro BOAOMNOCTAYaHHs, OCBITNEHHS — ANS KOXHOI CUCTEMU
OKpeMO);

— HasiBHICTb OYAMHKOBOroO Ta NOKBApPTMPHOro obriKy CNoXnBaHHS €HEepPropecypcis;

— BMKOPWUCTaHHS BiOHOBMOBANbHUX Ta anbTEPHATUBHUX [KEPen eHeprii, BKNOYa4M COHAYHY
pajiaLito TOLLO, a TaKoX aKyMyJIHOBaHHS eHepril y roaUHU MiHIManbHOIO eHepProcnoXnBaHHs;

— TexHiYHe Ta eKOHOMiYHe OBrpyHTYyBaHHS NpUEAHaAHHS CUCTEM TEeMfocnoXxusaHHs Oyaisni go
MicLeBOi KoTernbHOI abo 40 ra3oBOro TensoreHepaTtopa, a TakoX TEXHIYHEe Ta eKOHOMidHe
0BrpyHTYBaHHSA eneKkTpoonaneHHs, SIKLWO 3aCTOCOBYETbCS eNEeKTPOeHepris Bid HEMNOHOBIHo-
BaHWX DKeper eHeprii;

3) po3paxyHKOBI KNniMaTU4Hi napameTpu Ta 06'eMHO-NNaHyBarnbHi XapakTepPUCTUKN BYANHKY;

4) po3paxyHOK TEMITOTEXHIYHMX MNOKA3HUKIB 30BHILLHIX OropoAXyBanbHUX KOHCTPYKLIN OYAMHKY;

5) po3paxyHOK eHepreTU4HMUX NOKa3HWKIB OYANHKY;

6) BiOMOCTI NpPO BCTAHOBMNEHW 3a pe3yrbTaTaMn po3paxyHkKiB Knac eHepreTU4HOi edpeKTUBHOCTI
OyanHKy;

7) TepMiH edhbeKTMBHOI ekcnnyaTauil TennoisonsauiiHoi 060MoHKM BYANHKY Ta Tl eNeMeHTiB;

8) mocMnaHHA Ha NPOTOKONM BUNPOOYBaHb, WO NiATBEPAXKYOTb NPUNAHATI TEMNOTEXHIYHI NOKA3HMKM
OyaiBenbHUX MaTepianiB i KOHCTPYKLUiA Ta TEPMIH X ehbeKTUBHOI ekcnnyaTalii, @ TakoX NOCWUMaHHA Ha
NPOTOKONM BMMPOOYBaHb i3 BU3HAYEHHSA MOXEXHO-TEXHIYHMX MOKAa3HMKIB KOHCTPYKLIM Ta maTepianis
3rigHo 3 [1bH B.1.1-7;

9) BUCHOBOK NPO BiAMOBIAHICTb MPOEKTHOTO pilleHHs ByaMHKY BMMoram "3aBAaHHs Ha NPOEKTyBaHHA"
(y YacTuHi 3abesneveHHs eHeproedekTmBHOCTI) Ta Bumoram ABH B.1.2-11, ABH B.2.6-31 wopno 3abes-
neYeHHs paLioHanbHOr0 BUKOPUCTAHHSA EHEPreTUYHMX PECYPCIB Ha OnaneHHs, HOPMaTUBHUX CaHiTapHO-
ririeHiYHMX NapameTpiB MIKpOKMiMaTy MpUMILLeHb, OOBrOBIYHOCTI OropoaXyBanbHUX KOHCTPYKLiA npwu
ekcnnyarauii 6yanHky.

4.8 B onuci 3axogis, WO BNANBaKOTb Ha 40LATKOBI EHEPrOBUTPATN CUCTEMU ONASiEHHS Ta Ha eHepro-
eeKTMBHICTb nepedadi TensoTU CUCTEMOID OMNaneHHd, cnif ykasaTu geTanizoBaHi XapakTepucTuku
cuctemu [1, 2], Wwo 3asHaveHi y Tabnumuyax 1-6.

Ta6nuua 1 — Bnnueosi dbakTopn eHeproedekTUBHOCTI PO3MNo4iNeHHs1 TENNOHOCIS BOASAHOT CUCTEMN

onaneHHs
Bnnueosui chakTop HeTtanisauiga BnnvBoBoro gakropa
Tun cuctemun [BoTpyOHa:
— nepumeTparnbHa;
— NPOMeHeBa;
— BepTUKanbHa,;
OpHoTpybHa
PeryntoBaHHs Temnepartypu 3a norogHux ymoB
TENIOHOCIA Y CUCTEMI BigcyTHe (6€3 3anexHOoCTi Bif NOroagHMX ymMoB abo 3 HagMipHOH
Temneparypoto)
BignosigHicTb NpoekTy onantoBaHoi | Bignosigae
nnotwi 6yaisni HasBHa HagnuwikoBa onantoBaHa nnotua
lNppaeniyHe 6anaHcyBaHHA BiocyTtHe
cuctemu HasagHe
Twn ynpaeniHHs BOyJOBaHUM 3a norogHMx yMOB (CTauioHapHWn KoTen)
Yy KOTen HacoCcom 3a norogHmnx ymoB (HaCTiHHUI KOTen)

3a TemnepaTtypu NpUMILLEHHS (HACTiIHHWUIA KOTen)




ACTY B A.2.2-8:2010

3akiH4eHHa Tabnuui 1

Bnnusosui cakTop HeTtanisauia BnnvBoBoro gakropa

BTpatn Ha peryntoBaHHsi Hacocom | KoedilieHT kopucHOI Aii Hacoca/Hacocis

O6cnyroByBaHHSA HACOCOM BCbOro HAaBaHTAXXEHHS CUCTEMMW YK i
YaCTUHN

BignosigHicTb pobo4oi TOUKM Hacoca NPOEKTHUM BMMOram
PeryntoBaHHSA wBuaKocTi ob6epTaHHA Hacoca:

— BiOCYTHE;

— i3 3abe3neyveHHaAM NOCTINHOro nepenagy TUCKY;

— i3 3abe3nevyeHHAM 3MiHHOro nepenagy TUCKY;

Tennoizonsuis HacociB:

— HasiBHa;
— BigCYTHS
PeryntoBaHHA nepiognyHOCTI Bkn./Bukn.
3HWKEHHS CNOXMBAaHHS eHeprii 3HWKEHHS TemnepaTtypu TENMOHOCIS Ta MiHiMi3aLis WBUAKOCTI
cuctemoto Ta/abo po3noaineHHs obepTaHHA Hacoca
TEnmoHOCIA BHWKEHHS TeMnepaTypu TENSIOHOCIA
PeryntoBaHHs i3 3acToCcyBaHHAM KnanaHun 3 MOTOpHUMM enekTponpueogamm
enekTpoeHepril KnanaHu 3 Tepmonpusogamu

ConeHoigHi knanaHu

BukopucTtaHHs dhaHkonnis daHkonnu npsamoi aii
daHKoMNM 3 akyMyItoBaHHAM eHeprii Ta AuHaMivyHow abo
TpMBanoK ANHaMIYHOK PO3PSAKOD

Tennoizonsauis Tpybonposogie Ta HasBHicTb
3anipHo-peryrntoBanbHol apmaTtypu | BigcyTHicTb

Ta6bnuua 2 — Bnnueosi dhakTtopn eHeproedekTUBHOCTI BOASHOI CUCTEMM OMarneHHs 3 onantoBanbHUMn
npvnagamu (pagiatop, KOHBEKTOP TOLLO) Y MPUMILLIEHHSIX 3aBBULLIKN He BinbLue 4 m

Bnnueosuii chakTop HeTanisauia BnnvBoBoro ¢akropa

PerynioBaHHsa Temnepatypu | BiacyTHe, 3 LLeHTpanbHUM SIKICHUM perynoBaHHAM TenoHOoCIH
NPUMILLEHHS 3a ycepeaHeHOI (xapaKTepHoi) Temnepatypu npumilleHb byaisni
M-peryntoBaHHs (2 K)

M-peryntoBaHHs (1 K)

[Ml-peryntoBaHHSA

MMl-perynioBaHHsA 3 onTUMI3aLi€eto (Hanpuknag, HasiBHICTb
ancneTyepusalii, aganToBaHOro KOHTPOSIHO)

TemnepaTypHURn Hanip 60 K (Hanpwuknag, 90/70)

(3a Temnepatypu NoBiTps 42,5 K (hanpuknag, 70/55)

20 °C) 30 K (Hanpuknag, 55/45)

CneumdivHi TennosTpaTn OnantoBanbHWIA Npunag yCcTaHoBMEHO B6ins BHYTPILUHBOT CTiHK
Yyepes 30BHiLUHI OnantoBanbHW Npunag yCTaHoBEHO 6ins 30BHILWHBOT CTiHW:
OrOpPOOKEHHS — BiKHO ©€e3 pagiauiiHOro 3axmucTy;

— BiKHO 3 pagiauinHum 3axmcTom (npu 3anobiraHHi He meHwe 80 %
BTpaT pagiauifiHoi TennoTn);
— 3BMYalHa CTiHa




3akiH4YeHHs Tabnuui 2
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BnnueoBsuii chakTop

[eTanisauia BnnmBoBoro caktopa

lapaBnivyHe HanarogXeHHs

BigcyTHicTb BanaHcyBanbHUX KnanaHiB Ha CTOsIKax (rOpU3oHTanbHUX
BiTKax) CUCTEMMU; CUCTEMA HE HanaroaxeHa

HasaBHICTb py4HMX 6anaHcyBarnbHMX KranaHiB Ha CTosikax (ropu3oHTarnb-
HUX BiTKax) abo HasABHICTb aBTOMATMYHMX BanaHcyBarnbHKX KrnanaHiB Ha
cTosikax (ropM3oHTarnbHMX BiTKaX) 3 KifbKICTIO onantoBanbHUX Nnpunagis
GinbLue BOCbMU; cucTeMa HanarogkeHa [3]

HasgHiCcTb aBTOMaTU4HMX BanaHcyBanbHMX KnanaHiB Ha cTosikax (ropu-
30HTanbHUX BiTKaX i3 KiNbKiCTIO onantoBanbHUX npunagie He binbLue
BOCbMU; cUCTEMa HanarogxeHa [3]

Tabnuusa 3 — BnnnBoBsi hakTopn eHeproedeKTUBHOCTI NaHenbLHO-NPoOMeHeBOI BOASHOT abo
€IeKTPUYHOI CUCTEMM OMarneHHs 3 iHTerpoBaHNMK y ByAiBenbHi KOHCTPYKLi
HarpiBanbHMMN NAHENSMN Y NPUMILLLEHHAX 3aBBULLKN He Binblue 4 m

BnnmeoBuin haktop

[eTanisauis BnnvMBoBoro gaktopa

PeryntoBaHHs Temnepartypu
NPUMILLEHHS

BoposiHa cuctema onaneHHs:

— BiACYTHE;

— BiACYTHE, 3 LEeHTpanbHUM SKICHUM peryntoBaHHAM TEMNIOHOCIS;

— BiACYTHE, 3 NiOTPUMaHHAM CEPEAHbOro 3Ha4YEHHSA Pi3HUL TeMnepaTyp;
— 3a ycepeaHeHoI (xapakTepHoi) TemMnepaTypu NpuMileHb oyaisni;

— ABono3uuiriHe abo lN-perynoBaHHS;

— Ml-peryntoBaHHs

EnekTpuyHa cnctema onaneHHs:

— BOMO3ULNHE;

— Nl-perynioBaHHs

Twun cuctemn

lNignoroee onaneHHs:

— 3 BOJIOroto Miarnorowo;

— 3 CyXOl0 Nianoroto;

— 3 CyXOH0 MiasIoroto Ta HE3HAYHUM MOKPUTTSM
CTtiHOBE onarneHHs

CtenboBe onaneHHs

CneumdivHi TennoBTpaTtn
yepes npunerni 4o Harpi-
BalNbHUX NaHeNen NoBepxHi

HarpiBanbHa naHens 6e3 MiHimansHOI Tennoizonsauii [4]
HarpisanbHa naHenb 3 MiHiManbHOK Tennoisonsuieto [4];
HarpisanbHa naHenb 3 100 % Tennoisonsauieto [4]

lapaenivyHe HanaromkKeHHs
BOASHOT CUCTEMM onarneHHs

BigcyTHicTb 6anaHcyBanbHMX KnanaHiB Ha CToAKax (FrOPU30HTanbHUX
BiTKax) CMCTEMMU; CUCTEMA He HanaroaxeHa

HasBHiCTb pyyHMx 6anaHcyBarnbHMX KranaHiB Ha cTosikax (ropu3oHTarnb-
HUX BiTKax) abo HasABHICTb aBTOMATUYHNX BanaHcyBanbHKX KrnanaHis Ha
CTOsIKax (ropM3oHTarnbHUX BiTKaX) 3 KiNbKiCTHO onantoBanbHUX npunagis
Oinblue BoCcbMU; cucTeMa HanarogkeHa [3]

HasiBHiCTb aBTOMaTU4HMX BanaHcyBarnbHUX KnanaHiB Ha cTosikax (ropu-
30HTanbHMX BiTKax 3 KiNbKICTIO onantoBanbHMUX Npunagis He GinbLue
BOCbMU; cuCTeMa HanarogxeHa [3]
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Tabnuusa 4 — BnnneoBsi hakTopy eHeproedeKTUBHOCTI CUCTEMW eNeKTPOONaneHHs y NPUMILLEHHAX

3aBBULLKN He Dinblue 4 m

BnnveoBuii haktop

HeTanisauia BnnvBoBoro ¢akropa

CneumdivHi TennosTpaTn OnantoBanbHWIA Npunag yCTaHOBMEHO Bins BHYTPILUHBOT CTiHK
Yyepes 30BHiLLHI oropompkeHHss | OnantoBanbHU Npunag yCTaHOBMNEHO Binst 30BHILLHBOT CTiHK

PeryntoBaHHA Temnepatypu Mpsame enektpoonaneHHs 3 M-peryntoBaHHsAM (1 K)

NPUMILLEHHS Mpsime enekTtpoonaneHHs 3 MNl-perynoBaHHAM Ta onTUMisauieto
AKymynsuinHe HeperynboBaHe 6e3 3aneXHoi Bif 30BHiLLHbOT
TemnepaTtypu 3apsagku Ta CTaTUYHOI/ANHAMIYHOT PO3PSiAKM
AkymynsuinHe 3 MN-peryntoBaHHaM (1 K) Ta 3anexHoro Bif, 30BHILLHBOT
Temnepartypu NoBiTps 3apsaKo Ta CTaTUYHOK/ANHAMIYHOK
pPO3pPAOKOI0

AkymynsuinHe 3 MNMIQ-peryntoBaHHAM Ta onTUMi3aLi€eto, a Takox
3anexHOoH0 Bif 30BHILLHbOT TEMMNEpaTypu NOBITPS 3apsaKoto Ta
CTaTU4HO 1 TPMBArOK AMHAMIYHOK PO3PSAKO0

Tabnuua 5 — BnnneoBi chakTopu eHeproeeKTUBHOCTI CUCTEMM MOBITPAHOIO ONaneHHs! HEXUTIIOBUX
OyaiBernb 3 NPUMILLEHHSIMM 3aBBULLIKK He BinbLue 4 M

BrnnnBoBuin dpaktop

[eTanizauis BnnuBoBoro dakropa

[orpiBaHHs NPpUNNUBHOIO NOBITPS
(ooBoaymkamm) Ta perynoBaHHS

TemnepaTypy NOBITPS NPUMILLEHHS

TemnepaTypu NOBITPSA NpUMILLEeHHA (baraTopiBHeBE
perynoBaHHsi TeMnepaTypu NPUNIMBHOIO NOBITPS)
TemnepaTypu NOBITPS, O BUAANSETLCA

JorpiBaHHs peumpKynsuinHOro noBiTps
(y posnoginbHuMKax, BEHTUNATOpax-
KOHBEKTOpax) Ta peryntoBaHHs

TemnepaTypu NOBITPSA NPUMILLEHHSA

Tabnuus 6 — BnnuoBi hakTopy eHeproedekTUBHOCTI CUCTEM Y MPUMILLIEHHSAX 3aBBULLKW* NoHaa 4 M
(6ypgieni i3 3HA4YHUM BHYTPILLHIM MPOCTOPOM)

BnnusoBun
dakTop

HeTtanisauia BnnvBoBoro gakropa

PerynioBaHHa | BigcyTHe
Temnepatypu | [BonosuuinHe
NPUMILLEHHS M-peryntoBaHHs (2 K)
M-peryntoBaHHs (1 K)
MI-peryntoBaHHs

[Ml-peryntoBaHHA 3 onTMMi3auieto

Tun onaneHHs |PapgiaTopamu

BoasHumun naHenamum

MoBITPSAHUMM rOpU3OHTaNbHUMKN abo BepTUKaNbHUMU CTPYMUHAMK 6e3 peLmpKynauii
MoBITPSIHUMM FOPU3OHTANBHUMKN ab0 BEPTUKANBHUMM CTPYMUHAMU 3 PELMPKYNSALIED

BunpowmiHioBayamu Tpybyactumm

BunpomiHioBa4yamu cBiTIiMMu

MignoroBuMu NaHensiMmn 3 BUCOKUM pPiBHEM TeN0i30sLil:
— HarpiBanbHi enemeHTn, BOyQOBaHi y nignory;

— HarpiBarnbHi enemMeHTN!, TEPMIYHO He 3B's3aHi 3 Nianorot

BMCOTY MPUMILLEHb CIlij 3a3Ha4aTh 3 KPOKOM 2 M 40 12 M BKITHOYHO; AN BULLMX NPUMILLEHb — 3 OKPYTNEHHAM
*) y 2 12 y

[0 Hanonmk4yoi 3 BucoT: 12, 15 abo 20 m
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4.9 B onuci 3axogis, WO BANMBaOTb HA €HEProeEeKTUBHICTE CUCTEMU rapsivoro Bo4ONOCTa4YaHHS,
cnif ykasaTtu geTtanisoBaHi XxapakTepuUCTUKM CUCTEMM 3 YpaxyBaHHSM [5; 6], o 3a3HaveHi y Tabnumui 7.

Tabnuusa 7 — BnnueoBsi chakTopy eHeproedeKTMBHOCTI CUCTEMU raps4oro BOAONOCTaYaHHs

BnnuBosui cakTop

HeTtanisauia snnvBoBoro gakropa

MpoTspKHICTD
TpybonpoBoais

B onantoBaHin YactuHi 6yaisni
Y HeonantBaHin YacTuHi Oyaisni

PoaTawyBaHHs
TpybonpoBogais Ta
X Tennoisonsauis

HeTtennoizonboBaHi ctanesi adbo MigHi, niaBiLLeHi 4o cTeni
TennoizonboBaHi MiHeEparnbHOK BaTo Y TBEPAOMY abo MeTaneBoMy
KOXYyCi, nigBilleHi go creni

HeTennoizoneoBaHi ctanesi, MigHi 3axuLLeHi, NNacTUKOBI Nif LWTYKaTypKO
HeyTenseHol 30BHILLUHLOT CTiHU

HeTennoizonboBaHi cTanesi, MigHi 3axuLeHi, NacTUKOBI NiA LWTYKaTYPKOHO
YTEMNMEHOI 30BHILUHbOI CTiHN

Tennoi3onboBaHi BABIYI MEHLLO Bif HEOOXiAHOT TOBLLMHN TEMNMOI30NSLIE
TennoisonboBaHi cTaHOapTHO

TennoisonboBaHi BABiYi OiNbLUOK Bif HEOOXiAHOT TOBLLWHN TEMNMOI30NSALIED

Twun cuctemn

TynukoBa (6e3 umMpKynsuinHoro Tpybonposoay)

LinpkynsuinHa 3:

— UMPKYIIALIMHAMW CTOSIKaMM 1151 KOXKHOTO BOAOPO30ipHOro cToska
Ta 3/6e3 pyLLIHMKOCYLLAPOK

— LUMPKYNALIMHUMKU CTOSIKaMK NS rpyny BOAOPO36ipHUX CTOSAKIB
Ta 3/6e3 pyLUHNKOCYLLAPOK

PosTalyBaHHs
LUMPKYNALiAHOro
Tpybonposoay

3oBHi byaisni
Y HeonamntoBaHin YacTuHi byaisni
B onantoBaHi yacTuHi 6yaieni

PeryntoBaHHs WBWAKOCTI
obepTaHHs Hacoca

BiacyTtHe
I3 3abe3neveHHsIM NOCTINHOIO Nepenagy TUCKY
I3 3abe3neyeHHsiIM 3MiHHOro nepenazgy TUCKY

PeryntoBaHHs nepiogmy-
HOCTI 3HVKEHHS CMOXU-
BaHHS eHepril CUCTEMOIO

BigocyTHe
HasBHe

Tun pxepena eHeprii Ta
nigirpisy akymynsuiiHoro
6aka

"azoBuin KoTen

KoTen Ha pignHHOMY nanusi
EnektpokoTten
AnbTepHaTUBHI oxepena

PeryntoBaHHs BUTOKY

PyyHe
Py4yHe 3 aBTOMaTU4HO perynboBaHo TeMMNepaTyporo
ABTOMaTMYHe 3a NOoTpebu cnoxreada

lopasniyHe
Hanaro4KeHHs

BigcyTHicTb BGanaHcyBanbHUX KNnanaHiB Ha LIMPKYNSLINHUX CTOAKaxX
HasaBHIiCTb pyyHMX 6anaHcyBarnbHMX KranaHiB Ha UMPKYMSLIHMX CTOSIKax
HasBHicTb aBTOMaTM4HUX BanaHCcyBanbHKX KnanaHis (perynaropis
TemnepaTtypu) Ha LMPKYNSaUINHUX CTOsIKax

4.10 B onuci 3axofiB 3 aBTomMatusauii iHXXeHEPHUX CUCTEM, LLIO BNAMBAKOTL HAa NOKA3HUKN TX eHep-
roedeKTMBHOCTI, CNif yka3aTu Ha HasiBHICTb (BiACYTHICTb) 3a3Ha4YeHnX y Tabnuui 8 xapaktepucTtuk [7].
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Tabnuua 8 — Xapaktepuctvka aBToMmaTnaaLii iHXeHepHUX cuctTemM

Knac eHepreTnyHoi
ePeKTUBHOCTI Ans

€eHepril 40 NPUMILLEHHS

ABOX i BinbLUue NpuUMiLLEHb)

XapakrepucTuka BapiaHTu getanisadii xapakTrepucTukm
XUTNOBUX/HEXUTIOBUX
OyAMHKIB (4OBIOKOBO)
Cucmemu onasieHHs Ma OX0JI00)KEeHHS
PerynioBaHHsA BigcyTHe aBTOMaTMyHe peryroBaHHA D/D
HAZAXOMKEHHA TeNNOBO! || |aytpanbHe aBTOMaTUYHE perynioBaHHsa (ans | D/D

MicueBe aBTOMaTMYHE perynoBaHHS
TepmoperynaTopamu [8] Ha onantoBanbHUX
npvnagax npuMileHHst abo enekTpoHHe
peryntoBaHHsi

C 1a Hmx4e/C Ta HMxXYe

MicueBe peryntoBaHHS B NPUMILLEHHi 3
KOMYHiKaLieo MK KOHTponepamu Ta
LleHTparibHOK CUCTEMOK KOHTPOIHO

B Ta HMx4e/B Ta HUXYe

MicueBe aBTOMaTUYHE peryroBaHHA 3 ypaxyBaH-
HAM (hakTUYHUX NOTPED (3rigHO 3 MPUCYTHICTIO
nogen y npuMilLleHHi, AKiCTIO NOBITPS TOLO)

A Ta HWKYe/A Ta HUXYe

PeryntoBaHHsA po3noai-
NIEHHS 3a TeMnepaTyporo
TennoHocis y nogaeanb-
HOMY ab0 3BOPOTHOMY
Tpyb6onpoBogai

BigcyTHe aBTOMaTUyHe perynoBaHHSA

D/D

PerJ'IPOBaHHFl 3a NorogHnx ymoB

C 1a HWx4e/C Ta HUXKYe

PerynioBaHHA 3a BHYTPILLIHLOIO TeMNepaTyporo
NoBITPSA NpUMILLEHD

A Ta HWKYe/A Ta HUX4Ye

PeryntoBaHHsA LunpKyns-
LiNHUX, 3MilLlyBanbHNX
Ta UMPKYNAUinHO-3MiLly-
BarnbHMX Hacocis (Ha
Pi3HUX PIBHAX CUCTEMM)

BigcyTHe peryrioBaHHA

D/D

[lBonosuuinHe perynoBaHHSA

C 1a Hux4e/D

PeryntoBaHHA wBnaKocTi ob6epTaHHsA Hacoca i3
3abe3neyvyeHHaM NMOCTINHOro nepenagy TUCKY

A Ta HWxK4Ye/A Ta HUXK4Ye

PeryntoBaHHA WwBKaKocTi ob6epTaHHsA Hacoca i3
3abe3ne4yeHHsAM 3MiHHOro nepenagy TUCKY

A Ta HUK4Ye/A Ta HUXK4Ye

PeryntoBaHHA nepioguy-
HOCTi 3HWKEHHS CMOXMU-
BaHHA eHeprii CUCTEMOHO
Ta/abo po3nopfineHHs
TENNOHOCISA

BigcyTHe aBTOMaTMyHE perynoBaHHSA

D/D

ABTOMaTU4YHE NporpaMoBaHe perynioBaHHs 3a
pO3Knaaom

C 1a Hux4e/D

ABTOMaTMYHE NMPOrpaMoBaHe pPerynoBaHHs 3a
pOo3KragoM, 3 ONTUMI3aLi€er0 MOMEHTIB BKIHOYEHHS
Ta BUKMIOYEHHS

A Ta HxK4e/A Ta HUXK4Ye

B3aemo3B'a30k Mix pery-
NOBaHHSIM CMOXMBaAHHS
eHeprii Ta/abo poanopi-
TNEeHHS Tenno/xonono-
HOCIisl y cuctemax ona-
NEHHS Ta OXONOKEHHS

BigcyTHin B3aemo3B'a30k

D/D

YacTkoBUIM B3aEMO3B'A30K (3anexHo Big Tuny
CMCTEMW OManeHHs Ta OXONOXEHHS)

B ta HMx4e/B Ta HUXYe

[NoBHWUIN B3aEMO3B'A30K

A Ta HWK4Ye/A Ta HUXK4Ye

PerynioBaHHA pxkepena
eHeprii

3a nocTirHO TeMnepaTyporo

D/D

AKiCHe peryntoBaHHSA 3aneXxHo Big NorogHnx ymoB

A Ta HWKYe/A Ta HUX4Ye

AkiCcHe peryntoBaHHs 3anexHo BiJ HaBaHTaXXeHHS

A Ta HWKYe/A Ta HUX4Ye
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XapakTepucTuka

BapiaHTn geTtanisadii xapakTepucTukm

Knac eHepreTn4yHol
edeKTUBHOCTI Ans
XUTNOBUX/HEXNTIIOBUX
OyanHKiB (QOBIAKOBO)

YnopagkyBaHHA Jkepern
eHeprii

MpiopnTeTHICTDb, WO 6a3yeTbca nuLle Ha
HaBaHTaXXEHHAX

C 1a Hmx4e/C Ta HMxKYe

MpiopnTeTHICTD, WO 6a3yeTbca Ha
HaBaHTaXEHHAX Ta NOTY)XKHOCTI fXXepen

B Ta HMx4e/B Ta HUXYe

MpiopnTeTHICTDb, WO 6a3yeTbca Ha ePEKTUBHOCTI
oxepen

A Ta HWK4Ye/A Ta HUXKYe

Cucmemu eeHmunsayii ma KOHOUYiOHy8aHHs

PerynioBaHHSA BUTpaTu
NOBITPS Y NPUMILLEHHI

BigcyTHe peryntoBaHHs

D/D

PyuyHe peryntoBaHHS

D/D

PeryntoBaHHA 3a nepiogamu yacy

B ta Hmx4e/C Ta Hux4e

MicueBe peryntoBaHHS B MPUMILLEHHI 3
KOMYHiKaLi€eo MK KOHTponepamu Ta
LeHTparbHOK CUCTEMOK KOHTPOSTHO

B Ta HMx4e/B Ta HUXYe

MicueBe aBTOMaTUYHE perynioBaHHs 3 ypaxyBaH-
HAM haKTUYHUX NOTPeD (3rigHO 3 MPUCYTHICTIO
nogen y npuMilLieHHi, AKiCTIO NOBITPS TOLO)

A Ta HxK4Ye/A Ta HUXK4Ye

PeryntoBaHHSA 3a NpMCyTHOCTI ntogen y
NPUMILLLEHHI

A Ta HWx4e/B Ta HuxX4e

PeryntoBaHHSA 3 ypaxyBaHHAM aKTUYHOT
noTpebu (3riaHO 3 NPUCYTHICTIO Nogen y
NPUMILLIEHHI, SIKICTIO MOBITPS TOLLO)

A Ta HWxK4Ye/A Ta HUXK4Ye

PerynioBaHHSA BUTpaTu
NoBITPS NPU NOro
NiaroToBLi

BigcyTHe peryntoBaHHs

C 1a Hux4e/D

[lBonosuuinHe peryntoBaHHA 3a Nepiogom vacy

A Ta HWx4e/C Ta HuxX4e

ABTOMaTUYHE perynoBaHHsA BUTPaT abo TUCKY
3/6€e3 BiAHOBMEHHS TUCKY

A Ta HK4Ye/A Ta HUXK4Ye

3axucT TennoobMiHHMKIB | BiocyTHe peryntoBaHHs D/D
BIA NEPEOXONIOMKEHHA | Hagppe perymioBaHHs A Ta Hux4e/A Ta HIKYe
3axucTt TennoobMmiHHKKIB | BiacyTHe perynioBaHHA D/D

BiO, NneperpiBaHHs

HasasHe perynBaHHA

A Ta HWxK4Ye/A Ta HUxX4Ye

BukopucTaHHs nosiTps 3
HM3bKOK TEMMepaTypoto
(y cuctemax 3 mexa-
HIYHUM CMOHYKaHHSAM)

BigcyTHe peryntoBaHHs

D/D

BuKoprCTaHHS 30BHILLHLOMO MOBITPS 3 HU3bKOK
TEMNepaTyporo B HiYHUIN nepiog

C 1a Hmx4e/C Ta HMxKYe

BuKoprCTaHHS 30BHILLHLOMO MOBITPS 3 HU3bKOK
TemnepaTypoto

A Ta HWxK4Ye/A Ta HUXK4Ye

H,x-cnpsimoBaHe peryntoBaHHs (onTuMi3oBaHe
perynoBaHHs)

A Ta HWxK4Ye/A Ta HUXK4Ye
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MpogoBxeHHs Tabnuui 8

Knac eHepreTnyHol
edeKTUBHOCTI Ans

NPUNANBHOIO NOBITPS

XapakrepucTuka BapiaHTu geTanisauii xapaktepucTukm
P P P A 4 P P XUTNOBUX/HEXUTIIOBUX
OyanHKiB (OOBIAKOBO)
PerynioBaHHsA BigcyTHe peryrioBaHHA D/D
Temneparypu 3 NOCTIitHUM 3HauYeHHsIM 3aaaHoi TemnepaTypu | C Ta Hk4e/C Ta Hkye

3i 3MiHHMM 3HaYeHHAM 3a4aHoi TeMnepaTypu Ta
3anexHo Bif NOrogHMX yMoB

B ta HMx4e/B Ta HUXYe

3i 3MiHHMM 3HaYeHHAM 3a4aHoi TeMnepaTypu Ta
3anexHo Bif HaBaHTaXXEHHS

A Ta HWK4Ye/A Ta HUXK4Ye

PeryntoBaHHA BOMNOrocTi

BigcyTHe peryntoBaHHSA

D/D

O6mexeHHs1 BOMNOrocTi NPUMNIMBHOIO MOBITPS

C 1a Hmx4e/C Ta HMxKYe

PeryntoBaHHSA BOMNOrocTi NPUNMBHOIO NOBITPA

A Ta HWKYe/A Ta HUXYe

PeryntoBaHHSA BOMNOrocTi NOBITPA Yy NPUMILLEHHI
abo noBiTpS, LLIO BMAANAETbCA

A Ta HWKYe/A Ta HUXYe

Cucmemu oceimseHHs1

PerynioBaHHsA 3a
NMPUCYTHOCTI Nogen
Y MPUMILLEHHI

quHe BKITHOYEHHS/BUKITHOYEHHS

C 1a Hux4e/D

quHe BKIMIOYEHHS/BUKIMIOYEHHS 3 aBTOMaTUYHUM
nonepemKyBalibHUM OnUMaHHAM

C 1a Hmx4e/C Ta HMxKYe

ABTOMaTUYHE BU3HAYEHHSA NPUCYTHOCTI Ntogen Ta
aBTOBKMIOYEHHA/TbMSIHE OCBITIIEHHA

A Ta HWXK4Ye/A Ta HUX4Ye

ABTOMaTUYHE BU3HAYEHHSA NPUCYTHOCTI Ntogen Ta
aBTOBKIMIOYEHHSA /aBTOBUKMNIOYEHHA

A Ta HWXK4Ye/A Ta HUX4Ye

ABTOMaTUYHE BU3HAYEHHSA NPUCYTHOCTI fNtogen Ta
pYyYHE BKITHOUYEHHA/TbMSIHE OCBITIIEHHS

A Ta HWK4Ye/A Ta HUX4Ye

ABTOMaTUYHE BU3HAYEHHSA NPUCYTHOCTI Ntogen Ta
pYYHE BKITHOUEHHSA/aBTOBUKIIOYEHHS

A Ta HWK4Ye/A Ta HUX4Ye

PeryntoBaHHSA 30BHiLL- PyyHe B Ta Hx4e/C Ta Hux4e
HBOTO OCBITIIEHHA ABTOMaTNYHE A Ta Huxye/A Ta HIKYe
PeryntoBaHHS xantosi PyyHe C Ta Hnx4e/D

MoTopwusoBaHe ynpaBrniHHS 3 PYYHUM KOHTPOMeM

C 1a Hux4e/D

MoTopur3oBaHe ynpaeniHHA 3 aBTOMaTUYHUM
KOHTpOnem

B ta Hx4e/C Ta HMxX4e

KombiHoBaHe peryntoBaHHs OCBITNEHHS/Kanto3i/
onarneHHs Ta OXONOMAXEHHS, Lo 3a3Ha4YeHo BULLE

A Ta HWKYe/A Ta HUXKYe

JlokanbHa cucmema aemomamus3auii

Cuctema aBTOMaTU3alii
Ta ynpaeniHHA OyaiBneto

BigcyTHSA nokanbHa aBTomMaTuM3aLis

C 1a Hmx4e/C Ta HUxKYe

JlokanbHa cuctema aBToMaTm3allii cuctem
perynoBaHHS, LLO LieHTpanisaoBaHo aganTyeTbCs
00 CnoXmB4YMx NoTped (HacTporBaHHSA po3kagis
po60TK, 3aaaHNX 3HAYEHb TOLLIO)

C 1a Hmx4e/C Ta HMxKYe

JlokanbHa cuctema aBTomaTmaaLlii cuctem pery-
NOBaHHS, WO LUeHTpanisoBaHO ONTUMI3YETbCH 40
CMOXUBYMX NOTPED (HAaCTPOOBaHHA PO3KnaaiB
po60oTH, 3agaHNX 3HAYEHb TOLLO)

A Ta HWKYe/A Ta HUXYe

10
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0

XapakTepucTuka

BapiaHTn geTtanisadii xapakTepucTukm

Knac eHepreTn4yHol
edeKTUBHOCTI Ans
XUTNOBUX/HEXNTIIOBUX
OyanHKiB (QOBIAKOBO)

TexHi4HUll MOHIMOpUH2 ma ynpaeJsiiHHsa 6ydienero

30BHILLHIX NapameTpiB,
a TakoXX MOXKIMBOCTI
3HWXKEHHS1 eHeprocrno-

XNBAHHA

BuaHaueHHs HecnpaB- BiacyTtHe C Ta Hmxye/D

HOCTeil ccTeM Ta 3a6e3- | Haqpye A Ta Huxye 1o C/A Ta
neyYeHHs JOMNoMOoru B ix HIVbKUE

aiarHocTuui

dopmyBaHHs 3BITiB WoJo | BiacyTHe B Ta Hmx4e/B Ta HuxYe
EHEProCnoXvBaHHA Ta | Hagppe A Ta HKYE/A Ta HUXYe

4.11 lMNpwuknapg cknagaHHs po3ainy "EHeproedekTMBHICTL" HaBeaeHwi y foaatky A.
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OJOOATOK A
(oosigkoBui)

NMPUKNAA CKIMNAOAHHA PO34ITY "EHEPTOE®EKTUBHICTL™

A.1 3aranbHi AaHi
OB6'ekT — XMTNOBa YacTMHA XUTMOBOro ByANHKY B 5-A MiKpopamnoHi
/M "Mo3Hskn" JapHuubkoro panoHy m. Knesa.

3aMOBHUK — ..........
A.2 BuxigHi gaHi

A.2.1 3aranbHa xapaktepuctuka 6yauHKy

[BagLATOBONOBEPXOBUI XUTITOBUIA OYANHOK Ha OCHOBI Cepil , po3pobneHoi

ByanHOK oOHOCEKUiMHMIA, TPUNPOMEHEBUI, OKPEMO po3TalloBaHuin. Ha nepiomy noBepci posta-
LIOBaHI MPUMILLLEHHSA OOMOMIKHOrO Npu3HadeHHs Ta BOYAOBaHI HEXUTMOBI MPUMILLEHHSI rPOMaACbLKOro
npusHaveHHs (po3ain "EHeproedeKkTMBHICTL" ANs JaHOT YacTUHM OYyAMHKY CKIageHO OKPEMO).

Cxema posTallyBaHHA OyaMHKY Ta OpieHTaList 3a CTOpoHaMU CBiTY HaBeAeHi Ha pucyHKy A.1. Mo oci A
00 OyauHKy npumukae 6nok nepBUHHOrO obcnyroByBaHHs, no oci [ — 6yaisns ITM.

3aranbHa KinbKicTb kBapTMp — 126. 3aranbHa BucoTa 6yamHky — 67,49 m. Y OyamHky nepeabayeHo
O[HY CXOAO0BY KITiITKY Ta TpY NIGAOMHUX NPT,

nH

PucyHok A.1 — Cxema po3TallyBaHHSA OYAMHKY Ta OpieHTaLlist 3a CTOPOHaMU CBIiTY
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A.2.2 BuxigHi gaHi ons pospaxyHkis

ByanHok 36ipHMIA BenvkonaHensHWi 3anizobeToHHn. PyHaaMeHTM NasnboBi.

KOHCTpYKLIS 30BHILLUHIX CTiH MepLUIOro, TMNOBOIO Ta FOPULLIHOIMO NoBepXiB € 36ipHOK CUCTEMOIO, L0
CKIaJaeTbCca 3 3anizobeToOHHMX NaHener 3aBTOBLIKM 160 MM Ta KOHCTPYKLUIN cbacagHoi Tennoizonauii
3 BEHTMMbOBAHMM MOBITPSHUM MPOLUAPKOM Ta iHOYCTpiasibHUM OMOPSMIKEHHAM. FAK TennoizonauinHumn
Lap BUKOPUCTOBYKOTLCA MiHEpanoBaTHi NnTu ryctuHoto 90 kr/m°, 3aBTOBLLKM 120 MM. KoHCTpyKkTUBHE
PiLLleHHSA 30BHILLHIX CTiH HaBeeHO Ha PUCYHKY A.2.

L
™
30BHIIIHA CTIHOBA IIAHEb
MiHepanoBaTHHH YTIUTIOBaY
MapKH... TYCTHHOKO p = 90 kr/m>
BeHTUILOBaHHIA MTOBITPSHMUIA 1
TPOLIAPOK L
InpycTpianbHe ONOPAMKEHHS

PucyHok A.2 — lNMprHUUNOBE KOHCTPYKTMBHE PiLLEHHS 30BHILLUHIX CTiH OYANHKY

3O0BHILLHI CTIHWM NOAXIN BMKOHAHI 3 TPMLIAPOBUX CTIHOBMX NaHenen 3aranbHo ToBLLMHOW 300 MM i3
TENMOoi30M0I4YMM LWAPOM i3 NiIHONOMICTUPONY rycTuHot 40 kr/mS.

"opuLe — xonogHe, NeEPekpUTTA ropuila — 3anisobeToHHI NNMTK 3aBTOBLUKM 160 MM yTenneHi MiHe-
panoBaTHUMW NAUTaMm ryctuHoto Big 170 kr/m> 0o 190 KF/M3, 3aBTOBLUKM 150 MM Ta LleMEeHTHO-MILLaHO0
CTSIKKOIO MO TENOoi3oNnauinHUX NnnTax.

Texnigninns — 3 po3BOAKOK TPyOOMNPOBOAIB CUCTEMU OMarneHHsi Ta rapsavyoro BOAOMOCTAYaHHS.
MepekpuTTa Hag Texnigninnam yTennoeTbcs MiHepanoBaTHAMU naMTaMmn ryctuHoro Big 170 kr/m> ao
190 |<r/|\/|3, 3aBToBLLKM 50 MM. Po3paxyHkoBa TemnepaTypa B TexHiYHOMY nigninni ctaHosutb 5 °C, wo
3abesnedvyeTbCs TeNnosigaayeto TpyoonpoBoAiB CUCTEM ONaneHHsa Ta rapsayoro Bo4ONOCTayYaHHs.

CeiTnonpo3opi KOHCTPYKLUIT (BikHa, GankoHHI ABepi) BUkoHaHi 3 NMBX-npodinis i3 3anOBHEHHAM [BO-
KamepHUMM CKronakeTamm 3 eHeprosdepiratoumm NOKPUTTAM Ha BHYTPiLWHbOMY ckni (4M1-10-4M1-10-4i).
lMnowa cBITNONPO30pMX KOHCTPYKLIN BigNoBigae HopMam NPUPOLHOro OCBITNeHHs 3rigHo 3 [1IbH B.2.5-28.
IHconauinHMn pexum kBapTup Bignoeigae Bumoram OCIT 173-96. MNMpu LbOMY HaOXOLKEHHS 3alBOi
COHSIYHOI pagiauil y >kxapkuin nepiog poky miHiMmizoBaHe 3rigHo 3 [ICTY-H b B.2.2-XXX:2010.

Y 6yanHky nepenbadeHo BoAAHE OnaneHHs, rapsave BOAOMOCTAYaHHSA, NiAKMIOYEHHA OO0 CUCTEMMU
LeHTpari3oBaHoro TennonocradyanHs. BeHTunauia B 6yaAnHKy NpUninBHO-BUTSXKHA 3 MPUPOSHUM CMOHY-
KaHHAM. [Mprnnue NOBITPS 34INCHIOETLCH Yepes BikHA, BUOANEHHA — Yepe3 BEHTUNALINHI kaHanu.

BukopucTaHHs BigHOBNIOBaNbHMX Ta anbTEPHATMBHUX AXXepen eHeprii He nepegbadeHo. AKymyrito-
BaHHSA eHeprii y roanHy MiHIMarbHOro eHepProcrnoXnBaHHs He nepeadaveHo.
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O6nik eHepropecypcis:

— TENnoBOI eHeprii ANA cUCTeMU onaneHHs — 3aranbHUA AN XUTAOBOI YacTUHW ByAWHKY Tenno-
NiYMABHMKOM Ta NOKBAPTUPHUIA TENMNOMIYUNbHUKaMU;

— TENnoBOI eHeprii ANA CUCTEMU rapsiyoro BOOOMOCTa4YaHHSA — 3aranbHUiA AN XUTAOBOT YacTUHM
OyanHKY TENNOMIYMIbHUKOM Ta MOKBAPTUPHUIA NiYNNBHUKaMK rapsyoi BOAM;

— eneKTpoeHeprii — NOKBapTUPHUMU MiYNIbHUKAMW aKTUBHOI €NeKTPUYHOT eHepril.

BopasiHa cuctema onaneHHs (BignoBigHoO Ao tabnuui 1):

— OBOTpYOHa ropnsoHTanbHa 3 nepMMmeTpanbHUMK NOKBAPTUPHUMW NPUNAg0BUMM BiTKAMU; Ha CXO-
OOBI KNiTUi — ABOTPYOHa BepTMKarnbHa;

— peryrnoBaHHs TenoHocis nepenbayveHo B 1T 3a norogHUMK ymoBamu;

— MOBHa BigNOBIHICTb CUCTEMM onartoBaHin nowi dyaisni;

— nepenbayeHa Hanagka cUCTeMM BigMOBIAHO OO TiApaBniYHOro Po3paxyHKy CUCTEMU LLSISIXOM
YCTaHOBKM HAaCTPONOK TepMOpPErynsaTopiB Ha pagiatopax KBapTup, HACTPOMOK PyYHUX KnanaHiB Ha pagia-
TOpax CXo4o0BOi KMiTKM, @ TaKoX HaCTPOMOK aBTOMaTUYHMX BanaHcyBanbHMX KnanaHiB Ha npunagoBmx
BiTKax KBapTUp Ta CTOSAKY CXOO0BOI KIiTKK;

— koeiLEHT KOPUCHOI Aii 3aCTOCOBYBAHMNX HACOCIB 3 MOKPUM poTopoM — 45 %; poboya Touka Hacoca
Bi4NOBI4a€ MPOEKTHUM BUMOraM — 3HaXOAUTbCH Y 30HI MaKCMMarnbHUX 3Ha4YeHb koedilieHTa KOPUCHOT
Ail; perynoBaHHA LIBMAKOCTI 06epTaHHA Hacoca pydvHe; Tennoisonsuia HacociB nepepbayeHa Tenno-
i30NALINHUMW KOXXYXaMW, YKOMMNITEKTOBAHMMUW BUPOOHMKAMM HACOCIB;

— BiACYTHE perynoBaHHA NePioANYHOCTI 3HMKEHHS CMOXMBAHHSA eHepril;

— B ITI 3acTocoBaHi perynatopu TEMNSOBOIro NOTOKY 3 MOTOPHUMW ENEKTPONPUBOLAMU;

— Tennoisonsuisa BiAKpUTO NpoknageHnx TpybonpoBOAiB 3a Mexxammn KBapTUp nepenbadveHa; Tenso-
i3onsuig aBToMaTMyHNX GanaHcyBanbHUX KnanaHiB 34iNCHINETLCA TEMNN0I30NALIMHMUN KOXyXaMu, YKOM-
NNeKToBaHMMM BUPOBHUKaMK KnanaHis

BopasiHa cuctema onaneHHs (BianoBigHO A0 Tabnuui 2):

— peryntoBaHHsa TemnepaTypu MoBiTPS B KBapTMpax 34INCHIOETbCS TepmMoperynsatopaMmy npamoi ail
i3 30HO nponopuivHocTi 2 K, ycTaHOBREeHMMW Ha pafiatopax; perynioBaHHA TemnepaTypu nosiTps
CX0O0BOI KNITKN 3OINCHIOETLCH LIEHTParbHUM AKICHUM PeryritoBaHHAM TEensioHOoCIH, WO HaaXxoauTb Yy
pagiaTopy 6e3 aBTOMaTUYHUX TEPMOPETYNATOPIB;

— TemnepatypHui Hanip (npu tg = 20 °C) ctaHoBuTb 60 K 3a TemnepaTypu TennoHocia 90/70 °C;

— pagiaTopu BCTaHOBMEHO 6ins 30BHILLHLOT CTiHW Mig BikHamu 6e3 pagiauiiHOro 3axucry;

— rigpaeniyHe GanaHcyBaHHA cucTeMu nepegbadyeHe aBTOMATUYHUMKU GanaHcyBarnbHUMUK Knana-
HaMu ONs1 KOXHOI KBapTUpK Ta Ans cxogoBoi KNiTku. KinbkicTb pagiaTopiB Ha KOXHiN NpunagoBin BiTUi
KBapTVpKW Ta Ha CTOSIKY CXOO0BOI KNiTKM HEe NepeBuLLYyE BOCbMU.

Cuctema rapsiyoro BogonocTtayaHHa (BignoBigHo go tabnuui 7):

— MPOTSXKHICTL TPYOONPOBOAIB B ONantoBaHil YacTuHi oyaisni — 832,4 m; y HeonantoBaHin — Tpyoo-
NpoBOAM He NPOKaaeHi;

— TpybonpoBoaU TENM0i30bOBaHi CTaHAAPTHO;

— cucTeMa 3 LUPKYMAUINHAMUK CTOSIKaMW Afsi KOXHOro BoAOpO36ipHOro CTosika Ta 3 PYLUHMKO-
cyluapkamu;

— UMpPKyNAUinHi TpybonpoBoay po3TalloBaHi B onantoBaHii yacTuHi 6yaisni;

— peryrnoBaHHS WBUAKOCTI 00epTaHHA LMPKYNSLIMHONO Hacoca BiACYTHE;

— peryroBaHHS NePiOANYHOCTI 3HKEHHS CMOXUBaHHSA eHepril CUCTEMOI He 3aCTOCOBaHe;

— peryrnoBaHHsA BUTOKY BOOWU PYYHE;

— Ha UMPKYNALINHUX CTOsIKaxX 3aCTOCOBaHi aBTOMAaTUYHI perynaropy temneparypu.

XapakTepucTuka aBTomaTu3auii iHxxeHepHUX cucTem (BignoBigHO Ao Tabnuui 8):

cucmemu ornasieHHs —

— perynoBaHHS HaAXOMXKEHHS TEMnoBOi eHeprii 40 OCHOBHUX MpUMILLEHb (KBapTup) — MicLese
aBTOMaTM4HE PerynoBaHHS TepMOperynaropaMm Ha onantoBanbHUX npunagax npumilleHHs abo enek-
TPOHHE peryrnioBaHHS;
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— perynioBaHHA PO3MOAiNeHHs Ta TemnepaTypu TEennoHocis y nopaBanbHOMYy abo 3BOPOTHOMY
TpybonpoBoai — 3a NOrogHNX YMOB;

— perynioBaHHs LMPKYNSAUINHUX, 3MillyBanbHUX Ta LMPKYynsaUinHO-3MilyBanbHuMx Hacocis (B ITIT)
BifJCYyTHE;

— perynoBaHHSA NEPIOANYHOCTI 3HKEHHS CMOXUBAHHS BiACYTHE;

— cMcTemMa BEHTUNALIT NpupoaHa;

— cUCTeMa OCBITNIEHHSA: pPerynioBaHHs 3a NPUCYTHOCTI NIIOAEN Y NPUMILLEHHI py4yHe Bkn./Bukn.;

— NoKanbHa cucTemMa aBTomMaTu3aLil Ta ynpasniHHA Oyaisneto BiaCyTHS;

— TEXHIYHWUIA MOHITOPUHTI Ta ynpaerniHHA OyaiBneto BiaCYTHIN.

A.2.3 Po3paxyHKOBI KniMaTU4Hi Ta TENIOEHEPreTUYHI NnapameTpu

3rigHo 3 [1BH B.2.6-31 po3paxyHKoBa TeMnepaTtypa BHYTPILLUHbOro NOBiTps npuiMaeTbes fy = 20 °C,
po3paxyHkoBa TemnepaTypa 30BHIWIHbOro noBiTps Ans ymoB M. Kuea f; = —22 °C. PospaxyHkoBe
3HaY4YeHHS BiAHOCHOI BOMNOrocTi NpuMileHb 55 %, MiHiManbHO AOoMyCTMME 3Ha4YeHHS TeMnepaTypu BHYT-
PiLLHBOT NOBEPXHI tmin = 10,7 °C.

PospaxyHkoBa TemnepaTtypa Texnianinms 3rigHo 3 npoektom t, = 5 °C.

KinbkicTb rpagyco-aid onantoBanbHoro nepiogy anga | remnepatypHoi 3041 — Dy = 3750 °C - ai6.

3rigHo 3i CHuIM 2.01.01 TpmBanicte onantoBansHOro nepiogy anst M. Kuesa cknagae zq, = 187 gio,
cepefHs TeMmnepaTypa 30BHILLHBbOro NOBITPSA 3a onantoBanbHUn nepiog, tyn 3 = —1,1 °C.

3riaHo 3 [IBH B.2.6-31 HopmaTuBHE 3HaYeHHsi NpuBeAeHoro onopy TennonepeaaYi Ry min, M2 K/BT,
CTaHOBUT:

— ANA 30BHILLHIX CTiH — 2,8 M2 K/BT;

— ANs NepekpuTTa XonoaHoro ropuwa — 3,3 M2 K/BT;

— Ons nepekpuTTiB Hag Texnigninnam — 1,0 M2 . K/BT (BM3HavaeTbesa 3rigHo 3 CTY-H B A.2.2 5);

— ANs CBITNONPO30pUX OropoXyBanbHUX KOHCTPYKLUin — 0,6 M2 - K/BT.

MakcrumManbHO JonyCTUME 3HaYeHHS NMUTOMUX TEMMOBUTPAaT Ha onaneHHs 6yauHKy 3a onantoBarnb-
HuK nepiog 3rigHo 3 AbH B.2.6-31 ctaHoBUTL 73 KBT-FOLI,/MZ.

A.2.4 OcHOBHi 06'eMHO-NNaHyBarbHi MOKa3HUKW:

—onantoBaHa nnowa 6yanHky Fp=12612,42 M2, B T.4. Nfowia KBapTUP XUTNOBOro 6yanHKy
F, = 8788,08 M%;

— po3paxyHkoBa nriola npumitleHs 1-ro nosepxy F;, = 374,09 M2;

— onantoBaHum o6'em 6yanHky Vy, = 35223,08 M3;

— 3arafibHa nnoLya 30BHILUHIX OropoAXyBaribHUX KOHCTPYKUin —F; = 9198,8 M.

A.3 Bu3Ha4yeHHsA TennoTexHiYHMX NOKa3HUKIB OropoaXyBaribHUX KOHCTPYKLiN

A.3.1 lNMpueeneHun onip Tennonepegayi 30BHILLHIX OropoXyBaribHUX KOHCTPYKLUiA BU3HAYaETLCA
3rigHo 3 gogaTtkom U [1BH B.2.6-31.

BenuunHmn po3paxyHKoBUX TENNORI3MYHNX NapaMeTpiB MaTepianis, L0 BMKOPUCTOBYOTLCS, BU3Ha-
YyeHi Ha nigcTaBsi NpoTokoniB BUNpobysaHb abo 3rigHo 3 gogaTtkom J1 [16H B.2.6-31:

—Ag = 0,047 B1/(m-K) — miHepanoBaTHi NnuTy;

—Ag = 0,93 B1/(M-K) — LEMEHTHO-NILLaHNA PO3YNH;

—Ag = 2,04 B1/(Mm-K) — 3anizo6eToH.

A.3.1.1 30BHiLLUHI CTiHK

3O0BHiLWHI CTiHM ABOX TuMiB. lNepwnin TMN — OCHOBHI CTiHW OYAMHKY, BMKOHaHI 3 3aniz006eTOHHMX
naHenen 3aBToBLKM 160 MM i3 cucTemoro dhacaHOro ytensneHHs. Opyrui TUn — 30BHILUHI CTiIHW NOOXiN,
BMKOHaHI 3 TpMLIApOBUX NaHemNen.

Onip Tennonepedadi 30BHILUHIX CTiH Mepworo Tuny MO OCHOBHOMY nofto 3a dopmynot (M.1)
OBH B.2.6-31:

(=}

1,016,012 1 _5 79 m2.KyBr.
8,7 2,04 0,047 23

Ry =
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TepMiyHMI BMMMB TENMONPOBIAHOIO BKIKOYEHHSA — MDKMOBEPXOBOI MNAUTU NEPEKPUTTS — BU3HAYEHUI
3a pesynbTaTtamun po3paxyHKiB ABOMIpHOro TemnepaTypHoro nons 3rigHo 3 2.14 OBH B.2.6-31 (pucy-
Hok A.3). JNiHiHMI KoedilieHT Tennonepeaadi 4aHOro By3na Crosly4YeHHs OropogKyBasibHUX KOHCTPYKLIN
srigHo 3 1.4 [1IBH B.2.6-31 cknagae k = 0,083 Bt/(m-K).

9.0

PucyHok A.3 — TemnepatypHe norne KOHCTPYKTMBHOIO PilLIEHHSA By3ria NPUMUKaHHS 30BHILLHIX CTiH
00 NNUTU NEPEKPUTTS

Onip Tennonepeaayi 30BHiLLUHIX CTIHOBUX OrOPOAXyBasibHUX KOHCTPYKLIiMA 3 BU3HAYEHNM 3HAYEHHAM
NiHinHoro koediuieHTa Tennonepegadi TEnnOMNPOBIOHMX BKMOYEHb BU3HAvaeTbcs 3rigHo 3 W.3
[OBH B.2.6-31 3a dhopmynoto:

F
Rip = " z — , (A.1)
Z?F, + Zk L
i=1 1Y% j=1
ne F — MrioLa oropoXyBarnbHOI KOHCTPYKL, MZ; pO3paxyHOK HAaBOAUTLCA AN TUNOBOro
noeepxy, TOMy B AaHOMY BMNaAKy MroLlia OAHOro MOroHHOro MeTpa TUMOBOro MOBEPXY
Fs =2,8 M
Fi — nriowia TepMiyHOi OAHOPIAHOT 30HM, B AaHOMY BUMNAAKY Nriolla O4HOro MeTpa noroHHOro
Henpo30pOoi YaCTUHK CTiHK 1 = 2,64 M2;
Rs; —onip Tennonepenayi TepMiYHO OOHOPIAHOT HENPO30POT YaCTUHN CTiHW
Rs1 =Ry =2,79 M?K-/BT;
ki — NiHIMHWI KoeilieHT Tennonepeaayi TENONPOBIAHOrO BKNIOYEHHS, B JaHOMY BUMNaaky
koediuieHT k = 0,083 B1/(m-K);
L — NiHINHWIA PO3MIp BKIHOYEHHS, AN pO3paxyHKiB NPUAHATO L =1 M.
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Omxe, onip Tennonepeaadyi CTIHOBUX Oropoa)KyBanbHUX KOHCTPYKLIV 3 ypaxyBaHHAM BNAUBY MAUTU
NnepeKkpuUTTa CTaHOBUTb:
2,8

np1 =
2,64 0 083x1
2.79

R =2,72 M?-K/Br.

TepMmiyHMN BNAMB TENONPOBIOHUX BKMOYEHb, SKUMU € €NeMEHTU Kapkaca CUCTEMWU YTEnSeHHs,
BU3HAYa€ETbCA KOEMILIEHTOM TEnnOTEXHIYHOI O4HOPIAHOCTI. [ns KOHCTPYKUi dhacagHOl Tensoisonsuir,
LLIO BUKOPUCTOBYETLCSI HA 00'eKTi, Ak po3rnsgaetbes, r = 0,86 BignosiaHo 40 "BMCHOBKY 3a pesynb-
TaTaMmyn BuUNpobyBaHb TEMnSOTEXHIYHMX nokasHukiB..." Big 20.08.2007 p., npoBeAeHNX aTecToBaHOK
BunpobyBanbHO nabopaTopieto.

MpvBegeHuit onip Tennonepenadi 30BHILLUHIX CTiH y 30HI BnawTyBaHHA ¢hacagHol Tennoidonsuil
BU3HAYaETLCA 3a POPMYIIOLH0:

Rsnpt =R 1 (A.2)
Rsnpt = 2,72 % 0,86 = 2,34 M2 -K/BT.

MprBegeHuit onip Tennonepeaadi 30BHILLHIX CTiH APYroro Tuny CTaHOBUTbL 2,8 M2 -K/BT 3rigHo 3
npoTtokosiom BunpobyeaHb Ne 7/2-06 Big 03.11.2006 p., NpoBeAeHMX aTeCTOBAHOK BUMNPOOYyBanbHOK
naboparopieto.

TepMiyHUI BNNUB TEMNSIONPOBIAHOMO BKMHOYEHHS — MANTU NEePekpuTTa NOAXii — BU3HAYEHUN Ha

nigcTaBi po3paxyHkiB ABOMIPHOro TemnepatypHoro nons (pucyHok A.4). JliHinHnn koedilieHT Tenso-
nepeayi 4aHoro By3na Cnosly4eHHs oropoaKyBarbHUX KOHCTPYKLUi cknagae k = 0,338 B1/(m-K).

-115864

Temperature

PucyHok A.4 — TemnepaTypHe nofie KOHCTPYKTUBHOIO PilleHHA By3na NPpYMUKaHHS TPULLAPOBMX
CTIHOBUX MaHeNen 4o NiMTu NEPEKPUTTH Ta NIIUTU NEPEKPUTTH NOLXIi
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Onip Tennonepeaadyi 30BHiLLHIX CTIHOBUX OrOPOAXyBasibHUX KOHCTPYKLiMA 3 BU3HAYEHNM 3HAYEHHAM
NiHinHOro KoediuieHTa Tennonepenadi 4aHOro TEMOMNPOBIAHOrO BKIMIOYEHHA BU3HAYaeETLCA 3a hOpMY-
noto (A.1):

2,8 = 2,2 M2.K/BT.

Rz =562

+0,338 x1

(A.3)

Topai npuBegeHun onip Tennonepeaadi 30BHiLLUHIX CTiH
Rsnp =2,3 M?-K/BT.
A.3.1.2 NepekpuTTa X0NO4HOro ropuLla

[MepekpuTTa XONo4HOro ropuvilia BUKOHaHE 3 3ani3o0eTOHHUX NNUT 3aBTOBLIKM 160 MM 3 Tenno-
isonsuielo MiHepanoBaTHUM yTennBadem ryctuHoto Big 170 Kr/m3 no 190 KF/MS, 3aBTOBLUKM 150 MM Ta
LIEMEHTHO-MILLAHOK CTAXKKOK MO TENM0i30NALIMHUX NnuTax.

Onip Tennonepeaadi NepeKkpUTTA XONOAHOrO ropuilia no OCHOBHOMY MOS0 BM3HAYeHWI 3a ¢op-
mynoto (1.1) OBH B.2.6-31:

1 0,16 0,15 0,2 1
—+ + + +—
o, 2,04 0,047 0,93 a,

KoediuieHT TennoTexHiYHOI OAHOPIAHOCTI 1, WO BM3HA4Ya€ TEPMIYHUIA BNNUB CTIHOBUX MaHenem Ha
XOMNOAHOMY FOpULLIi, BpaxoBYyHO4M NnaHyBarnbHi XapakTepucTnkn 6yamHky, ctaHosutsb 0,85.

Togai npuBeaeHMn onip Tennonepedadi NepekpuTTs XonogHoro ropuvua 3a dopmynow (A.2) cra-
HOBUTb:!

Ry = = 3,45 Mm% -K/BT.

Rsnpx = 3,45x 0,85 = 2,93 M?-K/BT.

A.3.1.3 lNepekpuTTa Hag Texnigninnam

MepekpuTTa Hag TEXNIANINIAM YyTENNOETLCS MiHEPANOBAaTHUMM NAUTaMM rycTUHOO Big 170 kr/m® 0o
190 kr/m3, 3aBTOBLLKM 50 MM. Po3paxyHkoBa Temnepatypa B TexHi4yHoMy nigninni 5 °C.

Onip Tennonepegadi nepekpuTTsa Hag Texnigninasam no OCHOBHOMY MOS0 BM3HAYeHWU 3a hopmy-
noto (U.1) ABH B.2.6-31: R, = 1,37 M?-K/BT.

Bepyun 0o yBaru KoeqiuieHT TennoTexHIYHOI OAHOPIOHOCTI, WO BpaxoBye TEPMIYHWUA BMMWB ene-
MEHTIB KpiMNfeHHs yTenstoBaya Ta CTIHOBMX NaHenen B Texnigninmi, npuseaeHui onip Tennonepenadi
NepekpuTTa Hag Texnigninnam 3a gopmynoto (A.2) cTaHOBUTD:

Rsnpur = 1,37 0,85 = 1,16 m*-K/BT.

A.3.1.4 CeiTnonpo3opi KOHCTPYKLii

CaiTnonpo3opi KOHCTPYKLUIi (BikHa, BankoHHI ABepi) BUKOHaHI 3 MNBX-npodinis i3 3anoBHEHHAM OBO-
KaMepHMMM CKIonakeTaMm 3 eHepro3bepiratounm NOKPUTTSAM Ha BHYTPiWHLOMY ckri (4M1-10-4M1-10-4i).

Onip Tennonepegayi CBITNONPO30pPMX KOHCTPYKLi cTaHoBUTL 0,68 M2 -K/BT 3rigHo 3 NPOTOKOSIOM
Ne 75 cepTtudikauinHmnx sunpodyeaHb Big 13.03.2008 p., npoBeaeHMX aTeCTOBaHOK BUMNPOOYBanbHOK
nabopaTopieto.

A.3.1.5 MiHimanbHO AonycTMMe 3HaveHHs onopy Tensnonepeaadi Ry min 30BHiLLHIX Oropoxysarsib-
HUX KOHCTpYyKUin 3rigHo 3 [1BH B.2.6-31 Ta npuBegeHuin onip Tennonepeaadi BUAIB OropoaxysanbHUX
KOHCTPYKLin OyaMHKy HaBegeHi B Tabnumui A.1.
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Tabnuua A.1 — BennunHm HopMaTUBHUX Ry min Ta PaKTUYHMX Ran MOKa3HUKiB 3 ornopy

Tennonepenadi 30BHiLLHIX Oropo4)KyBaribHUX KOHCTPYKLIN

Bua oropomykyBanbHOT KOHCTPYKLT Rg min » M2 -K/BT Rsnp M2 K/BT
30BHiLLHI CTiHK 2,8 2,3
MepekpuTTa XONOL4HOro ropuLla 3,3 2,93
MepekpuTTa Hag Texnigninnam 1,0 1,16
CBiTnonpo3opi KOHCTPYKLi 0,6 0,68

3 Tabnuui A.1 BUAHO, WO NpMBeaeHUI onip Tennonepeaadi 30BHiLLHIX CTiH Ta NEPEKPUTTSA XONOOHOro
ropuvLla HmK4Ye HopMaTUBHUX 3Ha4YeHb, BcTaHoBneHux B [16H B.2.6-31. BignosigHo go 3.3 ABH B.2.6-31
Le 0O3BONSAETLCA 3a YMOBW BUKOHAHHSA HopMaTtueHoi BuMorn 3.1 [1IBH B.2.6-31 3a noka3HMKOM NUTOMMX
TENNOBUTPAT Ha onaneHHs. BU3HauYeHHs NMTOMMX TEMMOBUTPAT Ha OnarneHHst HaBoAUTLCA Aani.

A.3.2 MNpuBeaeHuin koedilieHT Tennonepeaayi Tennoi3onsAuiiHoi 000NMOoHKN OYOUHKY kznp, BT/(M2~K),
BU3Ha4YeHun 3a copmynamm (5), (6) ACTY-H B.A.2.2-5. lNpn LboMy 3aranbHa MfoLia 30BHILLHIX CTiH,

NnepeKkpuTTa XOMOAHOro ropuila, NepekpuTTa Hagd TexnigninmsMm, CBIiTNONPO30pUX OropoaXxyBanbHUX
KOHCTPYKLUiN, BXiAHUX ABepel B OyAUHOK CTAHOBUTL:

Fon = 6996,49 M°.
Frxr = 583,14 M2,
Fy1 = 577,74 M.
Fons = 1017,19 W2,
Fp = 24,24 2.

(f; ~t,) _ (20-5)

n= = =0,357;
(&, —-t;) (20+22)

6996,49 1017,19 24,24 583,14 577,74x0,357
1,13)( —+ + + +
2,3 0,68 0,6 2,93 1,16
9198,8

k

snp = j =0,609 BT/(M?-K).

A.3.3 YMoBHMI KoedillieHT Tennonepeaadi 6yanHKy, Lo BpaxoBye TEMSIOBTPATU 3a PaxyHOK iHQinNb-
Tpauii  BeHTUNALIT Kiy g, BT/(MZ-K), BM3Ha4vaeTbcA 3a popmynoto (8) ACTY-H b A.2.2-5.

Mpu uboMy NMTOMa TennoemHicTb NoBiTPs ¢ = 1 kx/(kr -K); v, = 0,85; cepeaHsa rycTnHa noBiTps, WO
HagXxo4WTb 4O NPUMILLLEHHS 3@ paxXyHOK iHinbTpauir, kr/m3, 3a dopmynoto (9) ACTY-H b A.2.2-5:
353 353

= =1,25 KI'/M3;
373 +0,5x (t, —tom)] [273 +0,5><(20—1,1)]

Y3:[

n =0,7.

BpaxoBytoun rpoMmaacbke npuaHavyeHHs npuMilleHb 1-ro noBepxy, KpaTHICTb NOBITPOOOMIHY BU3Ha-
YeHa OKPeMO S XKUTNOBOT YacTMHKU ByANHKY Ta AN npuMilleHb 1-ro noBepxy.

CepepHs KpaTHICTb MOBITPOOOMIHY XXMTNOBOro OyAMHKY 3a onantoBanbHWUIA Nepiod BM3HaYeHa 3a
dopmynoto (11) ACTY-H b A.2.2-5 3 ypaxyBaHHAM onantoBaHOro ob'eMy XXUTNOBOT YaCTUHN ByANHKY
(V,, = 33605,41 mM°):
3-Fix _ 3x8788,08

= =0,923.
v, -V, 0,85x33605,41

Neg 1 =

Toai yMOBHMIA koedilieHT TennonepeaaYi >XMTNOBOI YaCTUHU OYAMHKY:
0,278 x1x0,923x0,85x35223,08 x1,25%0,7
8255,7

Kinp_1 = = 0,777 BT/(M?-K).
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CepefHsa KpaTHiCTb MOBITPOOOMIHY MPUMILLEHb TPOMALCBHKOrO MPU3HAYEHHSA 3a onantoBanbHUIA
nepiog Neg, rog”!, BU3HaueHa 3a CyMapHMM MNOBITPOOOMIHOM 3a paxyHOK BEHTUNAUIT Ta iHinbTpauii 3a
dopmynoto (12) ACTY-H b A.2.2-5.

Mpy UbOMY KiNbKICTb MPUMAMBHOIO MOBITPA B OYAMHOK y pasi MPUMPOLAHOro CMOHYKaHHS, m3irog,
L, =4F,; n, = 168 rop; KinbkicTb MOBITPS, WO iHPINLTPYETLCA B OYAMHOK YEPE3 OrOpPOAXKYyBasbHI
KOHCTPYKLUii B Hepobo4mni yac, Kr/rog, NpUnNHATO F{th =0,5 v, -V,,; onanoBaHuin o6'eM NpuMiLLeHb rpo-
MaACbKOro npuaHaveHHsa ctaHoBuTb V, = 1617,67 M3; Ningp = 168 roa,.

[(4x374,09x168 ,[0,5x0,85x1617,67x0,7x 168 |
( 168 J ( 168x1,25 ]
0,85x1617,67

YMOBHUI KoedilieHT Tennonepegadi npuMilleHb rPOMafCbKOro NMpU3HaYeHHA MepLuoro noBepxy
XUTNOBOro ByanHKy

=1,368.

OTxe, Nos 2 =

K :0,278><1><1,368><0,85><1617,67><1,25><O,7
b2 9431
Onga 6yauHKy, WO CKMagaeTbCcd 3 Pi3HUX 3a MpU3HAYeHHsIM 06'€MHO-MnaHyBanbHUX €neMEHTIB,
YMOBHWIA KoeiLlieHT Tennonepeaavi, LWo BpaxoBye TENSIOBTPATH 3a paxyHOK iHiNbTpauil Ta BeHTunauii
AN BCbOro ByAnHKY Kiyg, po3paxoBaHui 3a coopmyrioto (10) ACTY-H b A.2.2-5:
Ko = 0,777 x8255,7 +0,485x943,1 0,747 BT/(M2 K).
9198,8

A.3.4 3aranbHui koediieHT Tennonepeaadi 0yanHky Keyp, BT/(M2 -K), Bu3HaueHwui 3a popmynoto (4)
OCTY-H B A.2.2-5:

= 0,485 BT/(M?-K).

Keyn =Ksnp +Kiugp =0,609+0,747 =1,36 BT/(M?-K).
A.3.5 O6'eMHO-NNaHyBarnbHi XapakTepuUcTUKn
KoediuieHT ckniHHA dpacafis 6yamHKy mg, 3a popmynoto (15) ACTY-H b A.2.2-5
m Fons _ 1017,19
“ (Fun +Fy +Funs)  (6996,49 +24,42+1017,19)

=0,13.

lMoKasHWMK KOMNaKTHOCTi BYANHKY Ay , v 3a dopmynoto (16) ACTY-H b A.2.2-5
Aoyn = B _ 91988 45w,
vV, 35223,08

A.3.6 MiHimanbHO gonycTuma TemnepaTtypa BHYTPILLHbOI MOBEPXHI HEMPO30OPUX OrOPOKYBaIbHNX
KOHCTPYKUIN T, BU3Ha4eHa 3rigHo 3 2.14 [1BH B.2.6-31 Ha nigctasi po3paxyHKiB ABOMIpHUX TEM-
nepaTtypHux nonis BigNOBIgHMX BY3iB y 30HAaX TEMMOMNPOBIAHNX BKIOYEHb, KyTax i YKOCax BiKOHHUX i
OBEPHMNX MPOPI3iB NPY PO3PaxyHKOBOMY 3HAYEHHI TeMnepaTypy 30BHILUHBOrO Ta BHYTPILLIHLOrO MOBITPS
3rigHo 3 [1BH B.2.6-31.

Mpyknag TemnepaTypHOro Nons KOHCTPYKTUBHOIO PilleHHSA 3anoBHEHHSI BIKOHHMX MpOpPi3iB HaBe-
OeHo Ha pucyHky A.5. MiHimanbHa TemnepaTtypa BHYTPILUHbOI MOBEPXHi B 30HI MPUMWUKAHHS BiKOHHOI
KOHCTPYKLUii Ao nigBikoHHsi ctaHOBUTL 12,4 °C, wo Bignosigae HopmaTneHumM Bumoram [BbH B.2.6-31.
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PucyHok A.5 — TemnepaTypHe nosie KOHCTPYKTUBHOIO PilLEHHSA By3na NPUMUKAHHS BiKOHHOT

KOHCTPYKLUii A0 BIKOHHOIO Npopi3y (BepTuKkanbHUA nepepis)
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A.4 OuiHKa BOJIOTiCHOrO peXumMy OropoaxXyBallbHUX KOHCTPYKLif

A.4.1 OujiHka BONOrCHOro pexnmy KOHCTPYKLN 34incHeHa 3rigHo 3 BuMoramu po3ainy 6 [bH B.2.6-31
ONs ryxux QinsgHOK OCHOBHOMO NMOMs 30BHILUHIX CTiH.

A.4.2 Po3paxyHKkoBa OLiHKa npoBefeHa 3a AOMOMOro NporpaMHOro npoaykty "BonoricHui pexnm
OropoxyBanbHuX KOHCTpykKuin" 482.02495431.00002-01, pospobneHoro AN HOIBK, 3rigHo 3 anroput-
mom [BH B.2.6-31.

Ha pucyHky A.6 HaBedeHO CxeMy TeMSoBOSIONCHOMO PEXMUMY CTIHOBMX OrOPOKYBaNbHUX KOHCTPYKLUIT
3 hbacagHoO TEMMOI30MALIE0 3 NOBITPAHMM NPOLUAPKOM Ta iHOYCTpianbHUM ONOPAIKEHHAM (niHieo 3
HagaHO po3noain TemnepaTypw, t, °C, B nepepisi KOHCTPYKLUIi; MiHiED 2 — po3noain Hacn4eHoi BOASHOT
napwu, E, MNa; niHieto 1 nokaszaHuin po3noain napuiansHoOro TUCKy BoAsAHOI napwu, e, Ma).

e.E.MNa 1-e 2_E 3t t'C
zzsu.uuz-———J———-l————l-———l———l——— 20.00
3 | : | |
208000 — — — + — — 4+ — — 4+ — — 4 — — H — 17.40
1850.00 14.80
1650.00 12.20
1450.00 9.60
1250.00 7.00
1050.00 4.40
850.00 1.80
650.00 -0.80
450.00 -3.40
250.00 -6.00
0.00

HasBHicTe BoAOrK: BIACYTHA
Mpupicr Boaoru: -

PucyHok A.6 — Cxema TenmnoBOoOriCHOro0 peXXnmMy OCHOBHOIO NMPOEKTHOIO PiLlEHHSA 30BHILLHIX CTiH

A.4.3 1N po3rnsiHyToro KOHCTPYKTUBHOIO PIlLEHHS HE BMHWKAE KOHAEHCALl BONOMM y TOBLLi KOH-
CTPYKUii, TOBTO BUKOHYETLCA HOpMaTuBHa Bumora 6.1 OBH B.2.6-31.

A.5 BuaHayeHHSA NokasHUKiB TEMNMOCTINKOCTI

A.5.1 Bu3HayeHHs1 MOKa3HWKIB TEMOCTIMKOCTI 34iMCHEHO 3rigHo 3 BUMoramu po3ainy 4 [1I6H B.2.6-31.
A.5.2 OuiHka TennocTiNKoCTi B NiTHIN nepiog

A.5.2.1 PospaxyHok npoBoauTbca 3rigHo 3 gogatkom N JBbH B.2.6-31.

A.5.2.2 PospaxyHkoBi napameTtpu Ans ymoB M. Knesa BusHadeHi 3rigHo 3i CHull 2.01.01:
— MiHiManbHa 3 CepeaHix LWBWAKOCTEN BIiTPY NO pymbax 3a funeHb, M/C, MOBTOPHOBAHICTb SIKUX
cknapae 16 % i 6inbwe, v =1 M/c;
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— MaKcuMarnbHe 3Ha4YeHHS CyMapHOi COHAYHOI pagiauii lnax = 775 B1/m?;

— CepefHe 3Ha4YeHHsi CyMapHOI COHsAYHOT pagiauii feep = 187 BT/M?;

— MakcumarnbHa amnnityga [o0OoBMX KOMMBaHb TeMnepaTypy 30BHILIHLOrO MOBITPSA B JIUMHI
A;,=18,4°C.

A.5.2.3 KoediuieHT NornuHaHHA COHAYHOI pajiauil maTepiarioM 30BHILUHBbOI NMOBEPXHI OropoaXXy-
BanbHOI KOHCTPYKLUIi 3rigHo 3 Tabnuueto M.1 OBH B.2.6-31 = 0,7.

A.5.2.4 KoediuieHT Tennoigaadi 30BHILLHbOI MOBEPXHi CTIHOBOI OropoXKyBaribHOI KOHCTPYKLIT A5s
YMOB NiTHbOI MOPY POKY o ., 3a hopmyroto ([1.4) ABH B.2.6-31:

o o :1,16(5+10-\/G) =1,16(5+10xﬁ) =17,4 BT/(M?-K).

A.5.2.5 Po3paxyHkoBa amniityAa KonueaHb TeMnepaTypu 30BHILLHLOTO NOBITPS A; 1., 38 OPMYIIoto
(M.2) OBH B.2.6-31:

X(Imax _Icep) ~05x18 4><O’7X(775_187)

O 4n 17,4

Agpos =0,5-A, + =32,9°C.

A.5.2.6 TepmiyHi onopu LwapiB CTIHOBOI OropoaKyBaribHOI KOHCTPYKLiT, novnHatoum 3 60Ky npumi-
LeHHs 3rigHo 3 1bH B.2.6-31, ctaHOBNATh:

8, _0,16

R, = =0,078 M2-K/BT;
;2,04
R, _%2 _ 012 5 5532 kB,
A, 0,047
R, _% _0.015 _ 4 475 2. kB,
Ay 0,2
4 _%4 _0.02_4 6555 2. kBr.
A, 0,81

A.5.2.7 TennoBa iHepujsa LwapiB CTIHOBOiI OropoaXyBarnbHOI KOHCTPYKLi, MouYnHatoum 3 6oky npumi-
weHHSa 3rigHo 3 [1BH B.2.6-31, cTaHOBUTL:

D, =R;s; =0,078x17,98 =1,41>1;

D, =R,s, =2,553x0,56 =1,43>1;

D; =R;s; =0,075%x0,787 =0,059< 1;

D, =R, s, =0,025x9,2=0,227<1;

D=D,+D, +D; +D, =1,41+1,43+0,059+0,227 = 3,126 .

A.5.2.8 KoedilieHTV Tenno3acBOEHHSA 30BHILLHBOK MOBEPXHEK OKpPeMMX LapiB OropoaxXyBanbHOI

KOHCTpYKLUii Y 3a dpopmynamu (I1.5) a6o (IM.6) JBbH B.2.6-31:

Yy = 51 = 17,98 B1/(M? - K);

Y, = s, = 0,56 B1/(M?-K);
_Rys5+Y, 0,075x0,787% +0,56
* 14RY,  1+0,075x0,56
R, si+Y; 0,025x9,22 +0,582
~ 1+R,Y;  1+0,025x0,582

= 0,582 B1/(M?-K);

= 2,634 BT/(M?-K).

4

A.5.2.9 BennyunHa 3aTtyxaHHsa po3paxyHKOBOI aMnniTyau KonmBaHb TemnepaTypu 30BHILHbLOMO MO-
BITPsi B Oropo>KyBarnbHin KOHCTPYKLIi v 3a dpopmynoto (M.3) OBH B.2.6-31:

% (81 +0ag)(S +Y1)(S3 +Y2)(S4 +Y3)(asy +Y4)

v=0,9e
(S1+Y7)(S2 +Y3)(S5 +Y3)(S4 +Yq)ay,

=94,406 .
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A.5.2.10 AmnniTyga konvBaHb TemnepaTypu BHYTPILWHLOI NOBEPXHI CTIHOBUX OropoaKyBaribHUX
KOHCTpyKUin 3a chopmynoto (M1.1) OBH B.2.6-31:

A
A, ="t _ 329 g a5ec,
® v 94,406

A.5.2.11 Omxe, amnniTyga KONMBaHb TEMNEPATypPU BHYTPILLUHBOI MOBEPXHi HEMPO30PUX CTIHOBUX Oro-
pPOOKYBanbHUX KOHCTPYKLiN cTaHoBMTL 0,35 °C, Wo Bignosigae HopmatMBHuM Bumoram [BH B.2.6-31.

A.5.3 OuiHka TennocTiNKoCTi B 3MMOBUI nepiof,

A.5.3.1 PospaxyHok npoBoauTbca 3rigHo 3 gogatkom P 1EH B.2.6-31.
Ak TNOBe NpuMmiLLeHHs obpaHe KyToBe NPUMILLLEHHSA ABOKIMHATHOI KBapTUpm ByanHKy B ocsix 20-23,
K-JT Tvnosoro nosepxy.

A.5.3.2 [eomeTpuYHi Ta TEMMNOTEXHIYHI NOKA3HUKN TUMOBOIO NMPUMILLEHHS:

— MroLLa 30BHILUHIX HENPO30PUX CTIHOBMX OrOPOAXYBalbHUX KOHCTPYKUIN Fun = 19,2 M2;

— MoLLa 30BHILUHIX CBITNONPO30PUX OrOPOAXKYBaIIbHUX KOHCTPYKLUin F. = 3,6 M?;

— NpvBegeHnI onip Tennonepenadi 30BHiLLHIX HENPO30PUX CTIHOBMX OFOPOAXKYBaSIbHUX KOHCTPYKLLN
Ry = 2,3 M2-K/BT;

— NpMBegeHun onip Tennonepeaayi 30BHILLHIX CBITIONPO30PUX OropooKyBarbHUX KOHCTPYKLN
Ry, = 0,68 mM?-K/BT.

KoediuieHT HepiBHOMIpHOCTI Tennonepegayi cuctemn onaneHHs m = 0,1.

A.5.3.3 TokasHWK Tenno3acBOEHHSA BHYTPILUHbOK MOBEPXHEK CTIHOBOI OropoaXyBarbHOI KOHCT-
PYKUii Yg, BT/(MZ-K), 3a popmynamu (P.3) — (P.6) ABH B.2.6-31:

ockinekn D1 >1, 70 Yy =51 = 17,98 BT/(M2~K).

A.5.3.4 loka3HUK Tenno3aCBOEHHS BHYTPILLUHLOK MOBEPXHEID CBITIIONPO30PUX OrOPOAXKYBaSTbHUX
KOHCTPYKLIN Y, , BT/(MZ-K) 3a dpopmynoto (P.8) ABH B.2.6-31:

1 1

= - =1,362 B1/(M? - K).
© 1,08-Ry, 1,08x0,68

A.5.3.5 KoedilieHT TennonornmHaxHs B;, BT/(M2-K), BHYTPILUHBbOIO MOBEPXHEID j-OI OropoKyBarb-

HOI KOHCTPYKLUIT npuMmiLLeHHst 3a cpopmynoto (P.2) OBbH B.2.6-31:
— ANA 30BHIWHIX CTiH B,,, = 1 1 1 = 1 1 1 =5,863 BT/(MZ.K);
+ +

a, Y, 87 17,86
— ANA CBITNONPO30PUX KOHCTPYKLIN B, = 1 L i 1 1 =1,117 BT/(M2~K).
—_— +

a, Yo 87 1362

A.5.3.6 TennosTpaTh NPUMILLEHHS Qgy, 3riAHO 3i CHUIMT 2.04.05:
(Fn +F.)? (19,2 +3,6)?
(Fan *Rsun +F -Rse) (19,2x2,3+3,6%x0,68)

x1,15 =538,7 BT.

Joyn = (ts = 1) 1,15 = (20 —(-22)) x

A.5.3.7 Amnnityza KonmBaHb TemnepaTypu npuMitLieHHs A, 3a cdopmynoto (P.1) [IbH B.2.6-31:

_ 0.7gsym _ 0,7x538,7x0,1
® B, Fn,+B.F, 5,863x19,2x1,117x3,6

A, =0,32°C.

A.5.3.8 Omxe, amnnitTyaa KonueaHb TemMnepaTtypu npumileHHs craHouTb 0,32 °C, wo Bignosigae
HopmMaTtmBHMM BuMoram BbH B.2.6-31.
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A.6 Bu3Ha4yeHHs1 eHepreTUYHUX NOKa3HUKIB OyANHKY

A.6.1 PospaxyHKOBi BUTpaTK TennoBOI eHeprii Ha onaneHHs ByAWHKY MpOTArom onantoBasibHOro
nepiogy Qpix, KBT-roa, BusHavatotbes 3rigHo 3 [ICTY-H b A.2.2-5 3a dopmynoto:

QpiK :[Qk _(QBHI'I +Qs)'V'G]'Bh ) (A.4)
e Qi - 3aranbHi TennoBTpaTy OyaUHKY Yepes oropoaxyBarbHy 000MOHKY, KBT-rof, BU3Ha4aroThCS
3rigHo 3 A.6.2;
Qg n — NOOYTOBI TEMMOHAAXOMKEHHSA NPOTSArOM onarnoBanbHOro nepiogy, KBT-roa, BU3Ha4aTbCA
3rigHo 3 A.6.3;
Qs — TennoBi HAAXOMXXEHHS Yepesd BikHA Bif COHSIMHOI paiauii NnpoTsarom onantoBanbHOro
nepiogy, KBT-roa, Bu3Ha4vaTbCA 3rigHo 3 A.6.4;
v — koedilieHT, L0 BpaxoBye 34aTHICTb OrOPO4KYBarbHMUX KOHCTPYKLIA OyanHKIB

akymyrntoBaTun abo BiggasaTu TeNNOTy Nig Yac NepioanyHoro TEMMOBOrO PEXMUMY; 3rigHO
3 [ACTY-H b A.2.2-5 gna 6yauHky, wo posrnagaetbes, v = 0,8;

o — KoediLieHT aBToperynioBaHHs nogadi Tenna B CUCTEMax onaneHHs; 3rigHo 3
OCTY-H B A.2.2-5 gpns 6yauHKy 3 4BOTPYOHOIO CUCTEMOIO OMNarneHHs 3 TepMoperyns-
TOpaMu Ta aBToMaTuyHUM peryrnoBaHHAM B [Tl ¢ = 0,95;

Bp — KoeqilieHT, Lo BpaxoBye AoAaTKOBE TEMNSOCNOXMBAHHSA CUCTEMMW ONarieHHs, NnoB's3aHe
3 AVCKPETHICTI0O HOMiIHaMbHOIO TEMSIOBOr0 NOTOKY HOMEHKNaTypPHOro psaay onantoBanbHUX
npunagis Ta 4o4aTKOBUMW TeNSIOBTpaTaMun Yepes 3apagiaTopHi SN IHKU OropoaXKeHb,
TennosTpaTamm TpyOONpPOBOAiB, LLO NPOXOAATL Yepes HeoMNantoBaHi NPUMILLLEHHS;
arigHo 3 AICTY-H B A.2.2-5 ana 6yaunHky 6awtosoro tuny 3, = 1,11.

A.6.2 3aranbHi TennoBTpaTn BYAMHKY Yepes oropoaxyBanbHy 0O0MOHKY 3a onantoBanbHUin nepiog
3a dhopmynoto (3) ACTY-H b A.2.2-5:
Qi =%+ Keyq Dy Fs =0,024x1,36 x3750x9198,8 = 1,122 x10° kBT-rop.

A.6.3 TlobyToBi TennoHagxOMXeHHA NPOTArom onantoBanbHOro nepiogy 3a dopmynow (13)
OCTY-H B A.2.2-5:

Qo =0,024x10x187x9162,17 = 4,112x10° kBT - roa.

A.6.4 Tennosi HAOXOOKEHHS Yepes BikHa Big COHAYHOI pagiauil NpoTAroM onantoBanbHOro nepiogy
ans 4oTmpbox pacagiB OyaMHKIB, OPIEHTOBaAHWX 3a 4YOTMpPMa CTOpOHaMu CBiTYy, 3a dopmynot (14)
OCTY-H B A.2.2-5.

Mpy LbOMY: BpaxoByto4u, LLLO Ha ropuLLi BiACYTHI CBITNOBI Npopi3n, T0 Fgn, =0 M2;
cs =0,8, ¢, =0,48 — ona ABokamepHUX ckrnonakeTis 3 4i ckna B OANHAPHMX NINETIHHSX.

OTmxe, Qs=0,8x0,48 x (16,23 x 140 + 110,74 x 204 + 124,08 x 209 + 110,74 x 153 +

+ 69,59 x 153 + 126,78 x 286 + 212,37 x 291) = 6,8 x 10* kBT -rog.

3Halumn 3Ha4YEeHHS CKINagoBMX TEMMOBTPAT i TENNOHAOX0AXEHb B OYANHOK, 3a dhopmynoto (A.4):

Qpi = [1,123 x 10° — (4,112 x 10° + 6,8 x 10%) x 0,8 x 0,95] x 1,11 = 8,416 x 10° kBT -roa.

A.6.5 Po3paxyHKOBe 3HAYEHHS MUTOMWUX TEMNOBUTPAT Ha onaneHHs OyauHKy 3a onantoBarbHUK
nepioq gey, 3a opmynoto (1) ACTY-H BA.2.2-5:

Quic  8,416x10°
F,  12612,42

MakcumarnsHO JoMNYCTMME 3HAYEHHST MUTOMUX TEMSIOBUTPAT Ha OnarneHHst OyauHKY 3a onantoBanbHUN
nepiopg 3rigHo 3 [1I6H B.2.6-31 ansa 22-noBepxoBOro XMTnoBoro OyanHKy CTaHOBUTb Epyax = 73 KBT- FOJJ,/MZ.

Omxe, HopmaTtumBHi Bumorn OBH B.2.6-31 oo nutoMmx TennoBuTpaT Ha onaneHHsa GyauHKY BUKO-
HYHOTbCS.

Qoyn = =66,7 BT-roa/m>.
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A.7 Bu3Ha4yeHHs Knacy eHepreTM4Hoi epeKTUBHOCTi OYANHKY
Knac eHepreTnyHoi eekTuBHOCTI OyauHKy BU3Ha4vaeTbes 3rigHo 3 gogatkom @ [BH B.2.6-31 Ha

nigcrasi aHanisy Bupaasy:
l:(qﬁy.q —Emax ):| 100 %
E b

max

max

-E _
Topi {(qmmax)} ><100%:[(66’;373)}<100%:—8,6%.

3rigHo 3 1BH B.2.6-31 gaHun 6yauHOK BiGHOCUTLCS 0 Krnacy eHepreTuyHoi egpektmBHocTi "C".
A.8 Bu3Ha4yeHHA TepMiHy edheKTUBHOI eKcrnyaTauii TensoisonAauinHoi 060M0HKKM OYANHKY
Ta il enemMeHTIiB

TepMiH edeKTUBHOI ekcnnyaTauii TennoisonsAuinHoi obonoHkn OyanHKy Ta ii enemMeHTiB ckragae
He MeHLUe 25 pokiB, LLIO0 BCTAHOBIEHO Ha NiACTaBi NPOTOKOSIB BUNPOOYBaHb OropoaKyBasilbHUX KOHCTPYK-
Lin i TennoisonauiiHMx maTepianis (npoTtokon Ne ... BugaHum ...... TOWO)

A.9 EHepreTuyHuim nacnopt 6yaAnHKy

3aranbHa iHcopmauis

[data 3anoBHeHHS (piK, MiCsiLb, YXCIIO) 04.07.2008

Appeca OyauHky M. Knis

Po3pobHuK npoekTy

Appeca i TenedoH po3pobHuMKa M. Kunis

Lndpp npoekty 6yanHky

Pik 6yaiBHnuTBa 2008 p.

Po3paxyHkoBi napameTpu

OauHuus
HarimeHyBaHHSA po3paxyHKOBUX NapameTpiB [Mo3HayeHHs BUMIpto- | BennunHa
BaHHS

PospaxyHkoBa TemnepaTtypa BHYTPILUHbOro NoBiTps t, °C 20
PospaxyHkoBa TemnepaTtypa 30BHILLHbOrO NOBITPS t, °C 22
Po3paxyHkoBa Temnepartypa Tensoro ropumia b °C -
PospaxyHkoBa Temnepartypa Texnigninns t, °C 5
TpuBanicTb onantoBansHOro nepiogy Zon noba 187
CepepHs TeMnepaTypa 30BHILLIHLOrO NOBITPS ¢ °c 11
3a onantoBanbHWii nepioa ons ’
Po3paxyHkoBa KinbKiCTb rpagyco-aio o

paxy ( padyco-A Dy C-poba 3750
onantoBarnbHOro nepiogy

PyHKUiOHaNbHe NPU3HAYEHHS, TUM | KOHCTPYKTUBHE pPilleHHS1 OYAUHKY

IMpuaHayeHHs YKntnosun

Po3milleHHs B 3a0ya0Bi Okpemo po3TalloBaHui

TunoBuKW NPOEKT, iIHOMBIAYaNbHNUIA 22-NoBEPX0OBUI OQHOCEKLINHWIA XNTNOBUIA Byau-
HOK Ha OCHOBI cepii " " Ha 126 kBapTup

KOHCTPYKTUBHE pilLleHHS ByauHok 36ipHUiA BeNUKonaHensHUn 3ani3o-
OeToHHUN

26



ACTY B A.2.2-8:2010

FeomMeTpUYUHI, TENNOTEXHIYHI Ta eHepreTU4Hi NOKa3HUKU

[Mo3HayeHHs Hopma- [PospaxyHkose dakTnyHe
MokasHuk i PO3MIpPHICTb TviBHe (npoexTHe) 3Ha4yeHHsA
nokasHuka | oo CHHA [ SHAUCHRA ) s nka
MOKa3HMKa| MOKa3HWUKa
FeomeTpUYHi NOKa3HUKN
3aranbHa nnoLua 30BHILWLHIX OropoaXyBanbHUX
KOHCTPYKLiiA 6)L/LL,D,V|H|<y POy Fr.w? B 9198,8
B Tomy uucni:
— CTiH F.., M - 6996,5
— BiKOH | GanKoHHUX BEpent F.\ o M? - 1017,2
— BiTpaxiB Fo\ o M2 - -
— nixTapis Fer ns M2 - -
— BXigHUX ABepen Ta BOpiT F,, M2 - 24,3
— NOKPUTTIB (CYMiLLEHNX) Fic m? - -
— FOPULLHMX NEPEKPUTTIB (XONOLHOro ropuila) Fov 5o s M2 - 583,1
— NepeKkpuTTIB TENNNX rOpULL, Fo 1rs 2 - -
— NepeKkpuTTIB Haa TexnigninasMmm Fi1, M2 - 577,7
- !'Ie.pelpr/ITTiB Haj HeonantoBaHUMW NigBanamu Fio, w2 B B
i nigninnamu
— MepeKkpuUTTIB Hag Npoizgamu i nig epkepamm Fis M2 - -
— nigrorn no rpyHTy F, M2 - -
IMnowa onantoBaHUX NPUMILLLEHb F, M2 - 12612,4
KopucHa nnowa (ans rpoMaacekux 6yauHkiB) Fie, M2 - -
Mnowa KBapTmp XMTNOBOIo OYAMHKY Fi s M2 - 8788,1
Po3paxyHkoBa nnowua (4ns rpoMagcbknx
OnantoBaHuit 06'em Vi, M3 - 35223,08
KoediuieHT ckniHHs dpacaaiB 6yauHKy Mey - 0,13
lMoka3HMK KOMMNAKTHOCTI ByaMHKY Ay 6y’ Yo - 0,26
TennoTtexHiyHi Ta eHepreTU4Hi NOKa3HUKMU
TennoTtexHi4Hi NOKa3HUKN
MpuBeaeHui onip Tennonepeﬂaqi 30BHILLHIX Rsnp: m2.K/BT
OropoaXXyBarnbHUX KOHCTPYKLN:
— CTiH Rsnp un 2,8 2,3
— BIKOH i 6ankoHHUX ABepen Rsnpens 0,6 0,68
— BiTpaxis Rsnp on er - -
— nixTapis Rsnpenn - -
— BXiAHUX OBeEpeNn, BOpIT Rznp n 0,44 0,6
— MOKPUTTIB (CyMiLLleHMX) Rsnp nk - -
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3aKkiHYeHHs Tabnuui

Hopma- |PospaxyHkoBe
[Mo3HayeHHs P paxy dakTnyHe
. . TUBHE (NnpoekTHe)
MokasHunk i pPO3MIipHICTb 3HaYeHHs
3HaYeHHs1| 3Ha4yeHHs
nokasHuka nokasHuka
nokasHukKa| rokKasHuka
— FOPULLLHUX NEPEKPUTTIB (XONOAHMX rOPULLL) Rsnp xr 3,3 2,93
— NEePEKPUTTIB TENNNX ropuLL, (BKMOYaum Rsnp 3 3
NOKPUTTS)
— NepeKkpuUTTIB Hag TexnigninnasMmm Ran U 1,0 1,16
- nepeK'meTiB Haz, HeonanBaHUMK MigBanamu Rsnpu2 B B
abo nigninnamm
— MepeKkpuTTiB Hag Npoi3gamu 1 nig epkepamum Rsnpus - -
— nignoru no rpyHTy Rsnpu - -
EHepreTu4Hi nokasHMKu
PospaxyHkoBi nMTOMI TennosuTpaTu Q6yn 66.7
KBT-FOJJ,/MZ, [ ]
[KBT - roa/m’]
MakcumarbHO JONYyCTUME 3HAYEHHSA MUTOMMX Enmax 73
TENNOBUTPAT Ha OnaneHHs OyauHKy KBT-FO,D,/MZ, 26]
[kBT- ro,u,/M3]
Knac eHepreTn4Hoi e(peKkTBHOCTI C
TepmiH edhekTUBHOI ekcnyaTtauil i o5
Tennoi3onsAuinHoi 000NoHKM Ta ii enemMeHTIB P
BignoBigHicTb npoekTy OyaAnHKY HOPMaTUBHUM Tak
BYMOram
HeobxigHicTb goonpaLoBaHHA NPoeKTy 6yanHKY Hi

BucHoBKM 3a pe3ynbTaTaMu OLLiIHKM eHepreTUYHUX napameTpiB OyANHKY

BkasiBku WoA0 NiaBULLEHHA eHepreTU4HoI etheKTUBHOCTI Oy OUHKY

MpoekT Bignosigae Bumoram [JBH B.2.6-31 0o TENNOTEXHIYHNX Ta EHEPreTUYHNX MOKa3HMKIB

OropoXyBarnbHUX KOHCTPYKLIN BYANHKY i NOpSAAKy iX po3paxyHKiB, Lo 3abe3neyye:

— pauioHanbHe BUKOPUCTaHHA eHEPreTUYHNX pecypciB Ha obirpiBaHHA NpUMiILLEeHb OyauHKY;
— HOPMAaTWMBHI MOKa3HWKM CaHiTapHO-TirieHiYHUX napamMeTpiB MiKpOKiMaTy MpuUMILLEeHb;

— OOBrOBIYHICTb OropoKyBarlbHUX KOHCTPYKLIN Nif Yac ekcnnyaTauii OyamHky.

MacnopT 3anoBHEHWI;

Opranisauis
Appeca i TenedoH
BignoBiganbHuin BUKOHaBELb

Arn HAIBK

M. KniB, Byn. KnumeHka 5/2, 1. 249-37-69
KonecHuk €.C.
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