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IHHEPEAMOBA

1 PO3POBJIEHO:
HepxxaBue mnignpueMctBo "Jlep:kaBHUII HAyKOBO-IOCHIAHUA 1HCTUTYT
oymiBenpHux  koHcTpykminn" (AT "HAIBK"); HaykoBo-mgocmigauit
iHCTUTYT OyaiBenbHOT (Pi3uku, Pocis; JlepkaBHUM HAyKOBO-TOCTIAHUHN Ta
OPOEKTHO-BUIIYKYBadbHUM  1HCTUTYT  "HJIImpoexTtpekoHcTpykuis';
KuiBcbkuil HailOHanbHUN YHIBEPCHUTET OYIIBHHIITBA 1 apXITEKTYpH;
Hauionansnuit Texniunuii yHisepcuteT iM. FOpia Konnpatioka; Oznecbka
JepxaBHa akaneMmis OyamiBHUITBa 1 apxitektypu; "Handocc TOB";
Jlonbacwbka HallloHaJIbHA akageMis OyiBHUIITBA 1 apXITEKTypU
PO3POBHUKMU:
JAIT HAIBK (I'. ®apentok, kaHa. TexXH. HaAyK (HAyKOBUW KEpiBHUK); €.
Konecnuk; €. ®apeniok);
HAIb®, Pocis (FO. MaTpocoB, KaH[I. TEXH. HAYK);
HAInpoexrpexkonctpykiis (I'. AreeBa, KaHJ. TEXH. HAYK);
KHVYBA (O. Cepreituyk, A-p TEXH. HayK);
I[THTY im. FOpis Konnpatioka (B. UepHsBChKUil, KaHJ. TEXH. HAYK);
OIOABA (M. Apcipiii; B. BitBunibka, kana. tex. Hayk; T. ['mikman, kaH.
TEXH. HAayK);
"Nandocc TOB" (B. Ilupkos, kaH/. TEXH. HAYK)
JonHABA (H. TumodeeB, kaH. TEXH. HAyK)
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BCTYII

[le#i cranmapT BCTaHOBIIOE 3arajbHi BUMOTH JO CKJIaqy, BUKJIAJICHHS Ta
obopmiieHHs1 po3auty "Eneproe@ekTHBHICTH" MpH MPOCKTYBAHHI KUTIOBUX Ta
IPOMAJICBKHX OyIMHKIB.

Po3nin € ckinaoBoo MPOEKTHOI TIOKYMEHTAllli, B SKOMY BHUCBITJIIOIOTHCS Ta
y3arajbHIOIOTHCSl PIIIEHHS MPOEKTY 3 peaii3allii BUMOT 1010 €Hepro30epeKeHHs
Ta EHepreTUYHO1 e(DEKTUBHOCTI OYIMHKIB 3TiHO 3 3arajJbHUMU npuHnunmamu JIbH
B.1.2-11.

Bumorn BCTaHOBIIOIOTHCS 3aMOBHUKOM Yy "3aBlaHHI Ha MPOEKTyBaHHA"
3rigHo 3 poxatkom JI JIBH A.2.2-3.

Ho posainy "EneproedekTUBHICTH" MOMAETHCS EHEPreTHUUYHHM MAacmopT
Oynunky 3rigHo 3 JIBH B.2.6-31.

CknagaHHs  pO3IUTy  3IIMCHIOETBCS HA  IMIJICTaBI  BUMOT  YMHHHUX
HOPMAaTHBHUX JIOKYMEHTIB, II[0 BCTAaHOBIIOIOTH BHUMOTH JO TIOKa3HUKIB

eHeproePeKTUBHOCTI Oy IMHKIB.



HAIIIOHAJILHUI CTAHJAPT YKPATHN

IIpoexTyBaHHs
PO3/IL1 "EHEPTOE®EKTHUBHICTH" Y CKJIAJI IPOEKTHOI
NTOKYMEHTANII OB'EKTIB

[IpoekTupoBanue
PA3JIEJI "SHEPTOR®DEKTUBHOCTH" B COCTABE ITPOEKTHOU
JOKYMEHTALMN OB HEKTOB
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1 COEPA 3ACTOCYBAHHA

[le#i craHmapT TOMIUPIOETHCA HA  TOPSJIOK  CKJIQJAHHS  PO3JALTY
"EneproedekTuBHICTD" IpH MPOEKTYBaHHI KUTJIOBUX Ta TPOMAJCHKUX OYIUHKIB.

[le#i cramgapT 3acCTOCOBYIOTH MOpHUIMYHI Ta (Gi3UYHI 0COOM — CyO'€eKTH
rOCMOJIapChKOT JiSTIBHOCTI HE3aJIe)KHO BiA (OpPM BIIACHOCTI, SIKI 3I1MCHIOIOTH
IPOEKTYBaHHS HOBOrO OYyIIBHUIITBA, PEKOHCTPYKLIi, KaliTaJbHOIO PEMOHTY
(TepMoMoIepHi3aIlii), eHepreTHYHOi MachopTu3aiii OyJAWHKIB, TPH BH3HAYCHHI

KJIaCy €HepreTUYHOI e(peKTUBHOCTI OYIUHKY.

2 HOPMATHUBHI ITOCUJIAHHA

VY 11bOMy CTaHJAPTi € TIOCHUJIAHHS Ha TaKi HOPMATUBHI JOKYMEHTH:

JABbH A.2.2-3-2004 IIpoextyBanus. Ckiaa, TMOPSAI0K PO3pOOJICHHS,
MOTO/PKEHHSI Ta 3aTBEP/PKEHHS MPOEKTHOT TOKYMEHTAII1 17151 Oy 1IBHUIITBA

JABH B.1.1-7-2002 3axuct Bim mnoxexi. IloxkexkxHa Oe3mexka 00'€KTIB

OylIBHUIITBA



JAbH B.1.2-11-2008 Cucrema 3a0e3nedyeHHs HAAIMHOCTI Ta Oe3MeKu
OyniBenbHUX 00'ekTiB. OCHOBHI BUMOTH JI0 Oy/I1BEINb 1 criopya. ExoHoMis eHeprii

JAbH B.2.2-9-99 byaunku i1 cnopyau. I'pomaacbki OyAMHKKA Ta CHOPY.H.
OCHOBHI1 TIOJIOKEHHS

JABbH B.2.2-15-2005 byaunaku i1 cnopyau. JKutinoi OyauHku. OCHOBHI
MOJIO’KEHHS

JIBH B.2.5-28-2006 Imkxenepre obnagnanas OyauHKIB 1 criopya. [Ipupogne
1 IITY4YHE OCBITJICHHS

JIBH B.2.6-31:2006 Konctpykuii OyauHKiB 1 cnopya. TersoBa 130isuis
(7111:150)13

JObH  J1.1.1-7-2000  IlpaBuna  BU3HAYEHHS  BapTOCTI  MPOEKTHO-
BUIITYKYBaJIbHUX POOIT [71s1 OYIIBHUIITBA, 110 3A1HCHIOETHCS HAa TepUTOpIi YKpainu

JCTY-H b A.2.2 5:2007 IIpoexkryBanHs. HacranoBa 3 po3poOJicHHS Ta
CKJIaZJaHHSl EHEpPreTUYHOro nacnopra OyAMHKIB IpH HOBOMY OyAIBHHULITBI Ta
PEKOHCTPYKITIT

JACTY-H b B.2.2-XXX:2010* byaunki 1 cnopyau. HacrtanoBa 3
PO3paxyHKy 1HCOJIAIIT 00'€KTIB IUBIILHOTO MPU3HAYCHHS

JCIT 173-96 [lepxaBHi caHITapHI MpaBWia IUIAHYBaHHA Ta 3a0yJ0BH
HaceneHux nyHKTiB CHull 2.01.01-82 CrpoutenbHas KIMMaTOJIOIUS U reopUu3nKa
(byniBenpHa xmimatomsoris Ta reodizuka) CHull 2.04.05-91 Ortomnenue,

BEHTUJISILMA U KOHIUIMOHUpoBaHue (OnaneHHs1, BEHTUJIALIA 1 KOHIULIOHYBaHHS)

3 TEPMIHU TA BUBHAUYEHHS ITIOHSATH

VY 1mpoMy craHAapTi BUKOPUCTAHO TepMmiHu, BcrtaHoBiieHi B JIBH B.2.6-31:
eHepreTuyHa eQEeKTUBHICTh OYyIUHKY (€Heproe(eKTUBHICTh), TEIUIO130Is1iHHA
00o0HKa OyAMHKY, KJIaC €HEepPreTUYHOl €(PEeKTUBHOCTI, CHEPreTUYHUN MaCHOPT

OyJIUHKY.

* Ha po3srmsii



4 BUMOI' 10 NOPAIKY NOBYAOBU, BUKJIAJJEHHSA TA
OPOPMJUIEHHA PO3ALITY "EHEPTOE®EKTUBHICTD"

4.1 Po3nin "EHeproeekTUBHICT" MOBUHEH BXOIUTH JO CKIIATy MHPOEKTY
xuTinoBux OyauHkiB 3rigHo 3 JIBH B.2.2-15 Ta rpomancekux OyAWHKIB 3T1THO 3
JBbH B.2.2-9. ¥V po3aini noBuHHI OyTH y3arajibHEHI PIIICHHS OKPEMHX YaCTUH
MPOEKTY IWI0JI0 JAOTPUMAaHHS BHUMOI 3 EHEProe(PeKTHUBHOCTI, BKHUTTS 3aXO/1B
e(eKTUBHOTO BHKOPHUCTAHHS E€HEPTii, BUKOHAHHS OCHOBHOi BHUMOTH '"€KOHOMis
eneprii" 3rigHo 3 JIbH B.1.2-11, BU3HaueHHs Kjlacy €HEPreTHYHO1 e(hEeKTUBHOCTI
oynunky 3rigno 3 JIBH B.2.6-31, JICTY-H b A.2.2-5.

4.2 Po311iJ1 TOBUHEH MICTUTH y3arajJbHEH1 MTOKa3HUKU €HEeProe(eKTUBHOCTI,
10 MalOTh BiJMOBIJIATU BUMOTaM YHHHUX HOPMATUBHUX JJOKYMEHTIB.

4.3 CTpyKTypHUMH €JIEMEHTaMH PO3/LTY MTOBUHHI OyTH:

- TIOSICHIOBAJIbHA 3aMKCKa 3 pe3yJIbTaTaMHU PO3PAXYHKIB TEIIOTEXHIYHUX
MOKa3HUKIB OrOPOJIKY BaJIbHMX KOHCTPYKIiHM 3rigHo 3 Bumoramu JIbH B.2.6-31
(po3paxyHOK oOMmopy Temionepeaayi, TEMI0 CTIMKOCTI, MOBITPONPOHUKHOCTI,
BOJIOTICHOTO PEKUMY OTOPOKYBAIbHUX KOHCTPYKITIH);

- pO3paxyHOK TEIJIOBTpaT OyJIUHKY Ha onaynieHHs 3rigHo 3 JIbH B.2.6-31;

- TIOCWIAHHS Ha PpO3J1 MPOEKTHOI JOKYMEHTAalll 3 NPOEKTYBaHHS
paIioHaIBHO IO CBITIOMPO30pHX KOHCTPYKIIii 3rimno 3 JIbH B.2.5-28. V pasi
3HAYHOTO TIEPEBUINCHHS HOPMATHBHE HEOOXIJHOI IJIONII CBITJIOBUX MPOPI3IB —
OOTpyHTYBaHHS TOLIIBHOCTI;

- TIOKa3HUKH CHEPreTHYHOI e(EeKTHUBHOCTI I1HKCHEPHUX CHUCTEM Ta
obnamHanHs OynuHKy 3rigHo 3 Bumoramu CHull 2.04.05 Ta iHIIMX YHUHHHUX
HOPMAaTHBHUX JIOKYMEHTIB TOIIIO;

- eHepreTHuYHuil nacnopt OyauHky 3rijgHo 3 JIBH B.2.6-31, JICTY-H b A.2.2-

- aHaJli3 eHeproe)eKTUBHOCTI BUKOPHUCTAHHS 1HCOJIAIIIT.
4.4 Po3nin "EneproedekTUBHICT" CKIaAat0Th MPOEKTHI Opraxizamli mija yac

pO3pOOJIEHHST TPOEKTYy Ta TNPHUB'SI3YBaHHS MOro JI0 YMOB KOHKPETHOTO



OyniBenpHOro MaigaHunka Ha craaii "lIpoekr" abo "PoOouwmii mnpoekt" y
3aJIEKHOCTI BiJ] KaTeropii ckiiagHocTi OyauuKy 3rijaHo 3 JIbBH A.2.2-3.

3a HEOOXIIHOCTI 3aMOBHHMK Ta NPOEKTHA OpraHi3aulis MOXYTb JOPYYUTH
BUKOHAHHS POOIT IOJ0 MiATOTOBKU po3auty "EHeproedeKTHBHICTH" CTOPOHHIM
opraHizarisim.

4.5 Bu3HaueHHs KOIUTOPUCHOI BapTOCTI IPOEKTHUX POOIT IIOAO CKIAAaHHS
poszniny "Eneproed)eKTHBHICTB'" BCTaHOBIIOETHCA BianoBiaHo a0 JIbH J1.1.1-7.

4.6 Ilepenik BIANOBIAANBHUX OCI0, SIK1 MIIUCYIOTh:

- OKpEeMHI pPO3[ii MOSCHIOBAILHOI 3aMMCKU Ta MOSICHIOBAIBbHY 3allMCKY B
nizomy, Bctanosienuit JIbH A.2.2-3;

- €HEepreTMYHUM nacnoprt, BcraHosieHui y JIbH B.2.6-31, ICTY-H b A.2.2-

4.7 Bumoru 10 NMOJaHHs CTPYKTYPHUX €JeMEHTIB po3auly IloscHroBaigbHa
3anucKa NOBUHHA MICTUTH:

1) 3aranpHy XapakTepUCTUKY IPOEKTHOrO PIIEHHS OYIUHKY:;

2) ctuciy iH(pOpPMAIIiIO PO BECh KOMIUIEKC MPUUHITHX MPOSKTHUX PIIICHB,
0 cCHOpsAMOBaHI Ha 3a0e3leyeHHsT €(QEKTUBHOrO BUKOPUCTAHHS EHeprii
1H)KCHEPHUMH CHUCTEMaMu OYyIHHKY:

- omtuMmizaiiss  00'€eMHO-TUIAaHYBJIBHMX  PIllIEHb, IO  OJHOYACHO
3a0€3Meuyl0Th 3HMKEHHS TEIUIOBUTPAT Yepe3 TEeIUIOI30SIiiHYy OOOJOHKY Ta
TEIIOB1 HA/IXO>KEHHS B/l COHSIYHOI pajliallii;

- BIIOMOCTI NP0 TMPOEKTHI PpIMEHHS 30BHIIIHIX OrOpPOJKYBaJbHUX
KOHCTPYKIII OyAWMHKY, a TaKOX BIJIOMOCTI MpO MaTepianu YyTEeIUICHHS s
KOHCTPYKIIM 13 (pacasHO0 TEmIoi30Js1ier0 (TUIl, Mapka Marepiaiay YTeIUJIeHHs,
HOro TOBILIMHA Ta TYCTUHA);

- BIJIOMOCTI IPO 3aCTOCYBaHHS COHIIE3aXUCHUX MPUCTPOIB JIJIsl 3a00IraHHs
HAJXO/DKEHHIO HAJIMIPHOI COHAYHOI pajiaiii BCEpeAMHY MPUMILIEHb y TEIIni

nepioj poKy;



- BIOPOBA/DKEHHS 3aXOMAIB 3 €Heproe(eKTUBHOCTI I1HXXEHEPHHUX CHUCTEM
OynuHKy (OmajeHHs, BEHTHJIALIS, KOHIUIIOHYBaHHS, rapsdoro BOJOMOCTAYaHHS,
OCBITJICHHS — JIsl KOKHOI CHCTEMHU OKPEMO);

- HasABHICTh OYJIMHKOBOIO Ta IOKBAPTUPHOTO OOJIIKY CIHOKHBAaHHS
€HEPropecypciB;

- BHUKOPUCTAHHS BIJIHOBIIOBAIBHHX Ta aJbTEPHATHBHUX JKEpeN EHeprii,
BKJIIOYAIOYM COHAYHY pPaJliallifo TOIIO, a TAKOXK aKyMYJIOBaHHS €HEprii y TroJMHU
MIHIMAQJIBHOT'O €HEPTrOCIIOKUBAHHS;

-  TEeXHIYHE Ta EKOHOMIYHE OOIPYHTyBaHHS NPUEIHAHHS CHCTEM
TEIJIOCTIOKUBAaHHSA ~ OydiBIl 7O MICIIEBOI KOTENbHOI abo [0 Ta30BOro
TEIUIOTeHepaTopa, a TaKoX TEeXHIYHE Ta EKOHOMIYHE OOIPYHTyBaHHS
€JIEKTPOOIAIICHHS, SIKIIO 3aCTOCOBYETHCS €JIEKTPOCHEPTisl BiJl HETIOHOBIIIOBAHUX
JOKEpEIT eHeprii;

3) po3paxyHKOBI KIIMaTU4HI THapaMeTpu Ta 00'€eMHO-TUIaHYBaJIbHI
XapaKTEPUCTUKU OYTUHKY;

4) po3paxyHOK TEIUIOTEXHIYHMX MOKAa3HUKIB 30BHINIHIX OrOpOKYBaIbHUX
KOHCTPYKLIH OyJIUHKY;

5) po3paxyHOK €HEepreTUYHUX MOKA3HUKIB OYIMHKY;

6) BIZIOMOCTI NpPO BCTAaHOBJIEHHMH 3a pE3yJbTaTaMH PO3PAaXyHKIB KJjac
EeHEPreTUYHOI €PEeKTUBHOCTI OYIUHKY;

7) TepMiH ePEeKTHUBHOI €KCIUTyaTallli TerI0i130AIMHOT 000JOHKHU OYJIUHKY
Ta ii €JIEMEHTIB;

8) mocwIaHHS Ha MPOTOKOJM BUIPOOYBaHb, IO MIATBEPKYIOTh MPUHHSATI
TEIJIOTEXHIYH1 MOKa3HUKK OYJIBEbHUX MaTepialliB 1 KOHCTPYKLIM Ta TEPMIH iX
edeKTHUBHOI eKCIuTyaTallli, a TaKoX MOCHJIaHHS Ha TPOTOKOJHM BHUIPOOYBaHb 13
BU3HAYEHHSI TIOKEKHO-TEXHIYHUX MOKA3HUKIB KOHCTPYKIIHM Ta MaTepialiB 3riHO 3
JBbH B.1.1-7;

9) BHCHOBOK MpPO BIAMOBIIHICTH MPOEKTHOTO PIIIEHHS OyJAMHKY BUMOTaM
"3aBnaHHs Ha MpoeKTyBaHHS" (y 4acTHHI 3a0e3nedYeHHs eHeproeeKTUBHOCTI) Ta

Bumoram JIBH B.1.2-11, JIBH B.2.6-31 momo 3a0e3neyeHHs paijioHAIbLHOTO



BUKOPHUCTAaHHA

CaHITAPHOTITIEHIYHUX TIapaMeTPIiB MIKPOKIIMATy MPUMIIIEHbD,

CHCPIrCTUYHUX

Ha  ONAJICHHS,

pecypciB HOPMAaTHBHUX

JIOBTOBIYHOCTI

OrOpoOJKYBAJIbBHUX KOHCTPYKIIM IPH eKCIuTyaTauli Oy IMHKY.

4.8 B onmci 3axo0/iB, 110 BIUTMBAIOTh HA JIOJATKOBI €HEPrOBUTPATH CUCTEMHU

OITAJICHHS Ta Ha CHCpFOG(bCKTI/IBHiCTB Hepeﬂaqi TCIINIOTH CHUCTCMOIO OIIAJICHHA,

CHiJ yKa3aTh JeTaldi30BaHl XapaKTepUCTUKH cuctemu [1, 2], mo 3a3HayeHi y

tadmursx 1-6.

Ta6auus 1 — BrimuBosi pakTopu eHeproeeKTUBHOCTI PO3NOAIIIEHHS TEIIOHOCIS

BOJISTHO1 CUCTEMHU OMAaJICHHS

BrumBoBwuii daktop

JleTauizaris BILIMBOBOTO (pakTopa

Twun cucremu

JBoTpyOHa:

- IEpUMETPAJIbHA;
- IPOMEHEBA;

- BEpTUKAJIbHA;
OnHoTpyOHa

PerynroBanHs TeMmnepatypu
TEIJIOHOCISL y CHUCTeMI

3a MOroJIHMX YMOB
BincyTHe (6e3 3anmexHOCTi BiJl MOTOAHUX YMOB a00 3
HAJMIPHOIO TEMIIEPaTyPOIO)

BianoBigHiCTh MPOEKTY Bignosigae

OMAJIFOBAHOI TLI01I1 Oy 1Bl HasiHa HagmMmkoBa onajaroBaHa IO
[NppaBniune GanaHCcyBaHHS BincyTthe

CUCTEMU HassHe

Tun ynpasiiHHS BOYJIOBaHUM Y
KOTEJI HACOCOM

3a moroAHMX yMOB (CTalllOHApHUNA KOTE)
3a morogHMX yMoB (HACTIHHHI KOTEN)
3a TemnepaTypu NpUMillleHHsI (HACTIHHUHN KOTeN)

Brparu Ha peryimoBaHHA
HACcOCOM

Koedimient kopucHoi aii Hacoca/HacociB
OO6cayroByBaHHS HACOCOM BCHOTO HaBaHTaXKEHHS
CHUCTEMHM YHM 1l YACTUHU

BianoBigHicTh po6040i TOUKH HacOCa MPOSKTHUM
BUMOTI'aM

PerymtoBanns mBHUIKOCTI 00epTaHHS Hacoca:

- BIJICYTHE;

- 13 3a0€e3MeYeHHsIM MTOCTIMHOTO Mepenay TUCKY;
- 13 3a0€3MeYEeHHSIM 3MIHHOTO [Iepenany THUCKY;
Temnnoi30s11is1 HACOCIB:

- HasIBHA;

- BIICYTHS

PerynroBanHs nepiogudHOCTI
3HIDKEHHS CIIOKUBAHHS CHEPTil
CHUCTEMOIO Ta/ab0 PO3MOAIICHHS
TEIJIOHOCIS

Bxu1./Buki.

3HIKEHHS TEMIIEpaTypH TEIIOHOCIS Ta MIHIMI3aLis
IIBUIKOCT1 0OepTaHHs Hacoca

3HIKEHHSI TEMIIEPATYPHU TEIIOHOCIS

PerynroBanHs 13 3aCTOCYBaHHSIM
€JIEKTPOEHEPrii

Kitamanu 3 MoTopHrMHU enekTponpuBogaMu Kinananu 3
TEPMONPUBOAAMHU




ColeHoinH1 KJIanaHu

Buxopucranus ¢haHkoWIiB dankoitnu npsamoi aii
daHKOWIM 3 aKyMYJTIOBAaHHSM €HEPrii Ta JMHAMIYHOIO
ab0 TPUBAJIOIO JUHAMIYHOIO PO3PSAKOIO

Tennoizonsiisa TpyoonpoBoaiB  [HasBHICTE
Ta 3aMipHO-PETYIIOBATBHOI BincyTHicTh
apMaTypu

Ta6auus 2 — BimuBoBsi pakTopu eHeproeeKTUBHOCTI BOASHOI CHCTEMH
OMaJICHHA 3 ONAJIOBAIbHUMHU NMpUiagamMu (pagiaTop, KOHBEKTOP

TOIII0) Y IPUMIIIICHHSAX 3aBBUIIKU HE OibIe 4 M

BrumBoBuii daktop JleTanizamist BILIMBOBOTO (hakTopa
PeryntoBanus BiacyTtHe, 3 HeHTpaIbHUM SIKICHUM PETYJIIOBAHHSIM
TEMIIEPATYpHU TEIJIOHOCIA
MPUMIILICHHS 3a ycepeIHeHO1 (XapaKTepHOi) TEMIIepaTypu MPUMIILIECHb

Oy 1B

[I-perymoBanns (2 K)

[I-perymoBanns (1 K)

[1I-peryntoBanHs

[TI-perymatoBaHHs 3 ONTUMI3AIIEIO (HATIPHUKIIA, HASBHICTh
JUcHeTYepur3allii, alanToBaHOTO0 KOHTPOJIIO)

Temneparypuuit Hanip |60 K (manpukinazn, 90/70)

(3a Temneparypu 42,5 K (manpuximan, 70/55)

noBiTps 20 °C) 30 K (mampuknan, 55/45)

Crneundiusi OnantoBajbHUN MPUIIAJL YCTAHOBJIEHO O1Is1 BHYTPILIHBOT
TEIJIOBTPATU YEPE3  [CTIHM

30BHIIIHI OmnantoBaabHUM MPUIIAJ yCTAHOBJICHO O1J1s1 30BHIIIHBOT
OTOPOJIKEHHS CTIHM:

- BIKHO 0€3 paiaIiiifHOro 3aXuCTy;

- BIKHO 3 paIialiiiHuM 3axucToM (TIpH 3armo0iraHHi He
mente 80 % BTpaT pajiiaiiifHOl TEIJIOTH);

- 3BUYaiiHa CTiHa

['inpaBniune BincyTHicTh OanaHCyBajdbHUX KJIAllaHIB Ha  CTOSKAX
HaJIArOJ[YKCHHS (TOpU3OHTANIBHUX  BITKax) CHUCTEMH; CHCTEMa  HE
HajarojpkeHa

HasBHicTh pyyHuX OanaHCyBaJIbHMX KJIAllaHIB HAa CTOSKAaX
(TOpU3OHTANILHUX BITKax) a00 HAsBHICTh ABTOMATHUYHHUX
OaslaHCyBaJbHUX KJIAllaHIB Ha CTOAKaX (TOPU30HTAIBHHUX
BITKax) 3 KUIBKICTIO ONAaJTIOBAIBHUX TMPUIIAIIB OlIbIIE
BOCbMM; CUCTE€Ma Hajarokexa [3]

HasBHicTh aBTOMAaTHYHHX OaJaHCYBAJIbHUX KJIANaHIB Ha
CTOsIKaX  (TOPU3OHTAIIBHUX  BITKaX 13  KIJIBKICTIO
OMAIOBAIPHUX TPUJIAAIB HE OUIbIIE BOCBMH, CHUCTEMA
HaJlarojpkeHa [3]







Taoauna 3

BminBoBi  pakTopu eHeproe(eKTUBHOCTI MaHEJIbHO-

IIPOMEHEBOI BOJIIHOI a00 EJEKTPUYHOI CUCTEMM OMNaJeHHS 3 IHTErPOBAHUMH Y

OyIiBeNbHI KOHCTPYKIIi HArpIBAJIbHUMH MAHEISIMU y MPUMILIEHHAX 3aBBUIIKU HE

ounble 4 M

BruiuBoBuii aktop

Jleranizaiiis BIUIMBOBOTO (hakTopa

PeryntoBanus
TEMIIEPATYpU
MIPUMIIICHHS

Bopsna cucrema omnajieHHS:
- BIJICYTHE;
- BIJICYTHE, 3 IECHTPAJIbHUM SIKICHUM PETYJIIOBAHHIM
TEIJIOHOCIS;
- BIZICYTHE, 3 ATPUMAHHAM CEPEITHBOT0 3HAUYCHHS
PI3HMII TEMIIEPATYD;
- 32 ycepeHeHO1 (XapakTepHOi) TeMIiepaTypu
IpUMIIICHb OyIiBIIi;
- nBono3uliitne abo [1-peryntoBanHs;
- I1I-perymroBanus
EnexkrpuyHa cucreMa onajacHHs:
- IBOIIO3UIIIHE;
- [II-perynroBaHHs

Twun cucremu

[Tiutorose onaneHHs:

- 3 BOJIOT'OXO M1JIOTOI0;

- 3 CyXOI0 MiJI0r010;

- 3 CYXOI0 TIJIOTOI0 Ta HE3HAYHUM TTOKPHUTTSIM
CTiHOBE OITaJICHHS

CrenpoBe OnaJIeHHS

Crneundiusi
TEIJIOBTPATH Yepe3
MIPUJIETIIL 10
HarpiBaJIbHUX MaHeen
MOBEPXHI

HarpiBanbHa nanens 6€3 MiHIMaJIbHOI TEIT0130J1s1111 [4]
HarpiBanbHa naHenb 3 MiHIMAJIBHOIO TETUIO130JISITIEI0 [4];
HarpiBanbna nanens 3 100 % Temnoizonsiiero [4]

['iapaBmivne
HaJIaroJI>KCHHS
BOJSIHO1 CUCTEMU
OHaJICHHS

BincyTtHicTe OanaHCyBalbHUX KJalaHIB Ha CTOAKAaX
(rOpu30OHTaNbHUX  BITKaX) CHUCTEMH; CHCTEMa  HE
HajaropkeHa

HasBHICTh pyuHUX OanaHCyBaJIbHHX KJIAllaHIB Ha CTOAKAaX
(ropu3oHTaNIbHUX BiTKax) ab0 HAsBHICTb ABTOMATUYHUX
OaJlaHCYBaJIbHUX KJIAMaHIB Ha CTOsIKaX (TOPU3OHTAIBHUX
BITKax) 3 KUIBKICTIO OMNAaJIOBAJIbHUX MPUIIAJIB OUIbIIE
BOCbMHM; CUCT€Ma HajarokexHa [3]

HasBHicTh aBTOMaTHYHUX OajaHCYyBaJdbHUX KJalaHiB Ha
cTosikax  (FOpPH30HTAJBHUX  BITKaAX 3  KUIBKICTIO
OTAJIIOBAIBHUX TPWIAJIIB HE OUIbIIE BOCHMH;, CHUCTEMA
HaJjlarojpkeHa [3]




Ta6auus 4 — BrmuBoBi (pakTopu eHeproeeKTUBHOCTI CUCTEMU €JIEKTPOONATICHHS
IPUMIIICHHSIX 3aBBUIIKH HE Oliblie 4 M

BruinBoBuii gakrop Jletanizanisg BILIMBOBOro (pakTopa
Crnenudiuni OmnantoBaabHUM MPUIIAJ yCTAHOBJIECHO OIS BHYTPIIITHBOT
TEIUIOBTPATU YEPE3 CTIHU
30BHIIIHI OTOpOoKeHHs |OnanioBalbHUN MPUIIAJT yCTAHOBIICHO OIS 30BHIIITHBOT

CTIHU
PerymtoBanus [Ipsime enextpoonanenHs 3 [1-peryntoBannsm (1 K)
TeMIeparypu IIpssime enexrpoonanenss 3 [1l-perymoBanHsam Ta
NPUMILIEHHS ONTHUMI3aLI€l0

AKyMyJsiLIHE HEperyiaboBaHe 0e3 3aJeKHO1 Bij
30BHIIIIHBOI TEMIIEPATYPH 3aPSAIKH Ta
CTATUYHOI/TMHAMIYHOT PO3PSIAKA

Axymyssimiiine 3 [1-perymoBannsam (1 K) ta 3anexxHoro
B1J1 30BHIIIHBOI TEMIIEPATyPH MOBITPS 3aPsJIKOIO Ta
CTATUYHOIO/ TMHAMIYHOIO PO3PSIKOI0

Axymynsiiinae 3 [T /[-peryntoBanHAM Ta ONTUMI3AIIIETO,
a TaKO’K 3aJICKHOIO B1Jl 30BHINIHBOI TEMIIEpaTypHu
MOBITPS 3aPSAIKOI0 Ta CTATUYHOO ¥ TPUBAJIOIO
JIMHAMIYHOIO PO3PSIKOIO

Ta6auus S — BrimuBosi pakTopu eHeproeeKTUBHOCTI CUCTEMU MOBITPSIHOTO

OTIAJICHHS HEeKUTJIOBUX OyMiBENb 3 MPUMIIICHHSIMH 3aBBUIIIKU HE

ounbie 4 M
BrnuBoBwuii paktop JleTaizanis BILIMBOBOTO (pakTopa
JlorpiBaHHS NPUILIIUBHOTO TemnepaTypu NOBITPSI NPUMIILIEHHS
MOBITPS (TOBOJYMKAMH) Ta TeMrepatypu noBITPs MPUMIIIICHHS
pEryJIIOBaHHS (OaraTopiBHEBE pETYJIIOBaHHS TEMIIEpaTypu
MPUILJIUBHOTO MOBITPS)
TemnepaTypu NOBITPS, 1110 BUAAISETHCS
JlorpiBaHHs TemnepaTypu NOBITPSI NPUMILLIEHHS
PELUUPKYJIALINAHOTO OBITPS (Y
PO3MOIILHUKAX,
BEHTUJISITOPAX-KOHBEKTOPAX )
Ta PEryJIOBaHHS




Ta6auus 6 — BrimuBoBi pakTopu eHeproe(eKTUBHOCTI CUCTEM Y PUMILIEHHAX
saeuIKE* monan 4 M (Gy/iBi i3 3HAYHNM BHYTPIlIHIM IPOCTOPOM)

BrinBoBuii gakrop |Jleranizaiis BILIMBOBOTO (hakTopa

PeryntoBanus Bincytne
TeMIIEpaTypu JIBomo3uitiiine
MPUMIIICHHS [T-perymoBanns (2 K)

[T-perymoBanns (1 K)
II-perymroBaHHA
I1I-peryiroBaHHs 3 ONTUMI3ALIEIO

Tun omnaneHHsa Paniatopamu

[ToBiTpsIHUMU TOPU3OHTATFHUMH 200 BEPTUKATLHUMHU
CTpyYMUHaMHU 0€3 peuupKyJIsILil

[ToBITpSIHUMU TOPU3OHTATILHUMU a00 BEPTUKAIbHUMHU
CTPYMUHAMH 3 PEHUPKYJISAIIEI0

Boasinumu nanensimMu

BunpomintoBayamu TpyOdacTUMu

BunpomintoBauamu CBITIMMHU

[TigymoroBuMU MaHEISIMHU 3 BUCOKHUM PIBHEM TEILIO130JIS1I11:
- HarpiBajbHI €J1€MEHTH, BOYJOBaH1 y MiJIOTY;

- HarpiBajbH1 €J1EMEHTH, TEPMIYHO HE 3B's3aH1 3 M1JJIOTOK0

*) BHCOTY HPHUMIILEHb CITi/T 3a3HAYATH 3 KPOKOM 2 M 10 12 M BKJIIOUHO; JUIs BUIHX
OPUMIIIEHb — 3 OKPYTJIEHHAM JI0 Hailbamxk4oi 3 Bucot: 12, 15 abo 20 m

4.9 B omnmuci 3axoAiB, 10 BIUIMBAIOTh Ha €HEProe(PEKTUBHICTh CHUCTEMHU
rapsiaoro BOJONOCTaYaHHs, CIIiJl yKa3aTu A€Talli30BaH1 XapaKTEPUCTUKU CUCTEMHU 3
ypaxyBaHHAM [5; 6], 1m0 3a3Ha4eHi y Tabnuii 7.

4.10 B ommwci 3ax0/1iB 3 aBTOMAaTH3AaIlll 1HKEHEPHUX CUCTEM, 1[0 BILUIUBAIOTH
Ha MOKAa3HUKH 1X €HeproeeKTHUBHOCTI, CIIiJl YKa3aTH Ha HASIBHICTH (BiJCYTHICTB)
3a3HAYCHHUX Yy TAOIHIl 8 XapaKTEepPUCTHK [7].

4.11 Ilpuknan cknananHs pos3auty "EneproedexkTuBHICTh" HaBeAeHUN Yy

ToaaTKy A.

Ta6auus 7 — BrmuBoBsi pakTopu eHeproe(peKTUBHOCTI CUCTEMU TapsAd0ro

BOJOITIOCTAYaHHS
BrummBoBuii daktop JleTanizaiiis BIUIMBOBOTO (hakTopa
[IpoTsxHICTH B omantoBaniii yactuni OyaiBii
TpyOONIPOBOAIB Y HeonagroBaHii yacTUHI Oy Bl
PosranryBanns HeremnoizoibpoBaHi cTajieBi 400 MiJIHI, IMiABIMIEH] IO CTEN1
TpyOomnpoBoaiB Ta ix |Temnoi3oib0BaHI MiHEPAIBHOIO BaTOIO y TBEPOMY 200
TETUI0130JIS111s1 METaJIEBOMY KOXKYCi, MiABIIICH] JJO CTeJi




Hetennoi3zoapoBaHi cTalIeBl, MiHI 3aXHUIIECHI, IIJIACTHUKOBI 1T
MTYKaTypKOIO HEYTEIJICHOT 30BHIIIHBOI CTIHH
HeTemnoizoiiboBaHi cTaJIEB1, MIJIHI 3aXHIIEH], IIJJACTHKOBI i
MITYKaTypKOIO YTEIUICHOT 30BHIIIHBOI CTIHU
Termno130160BaH1 BABIY1 MEHIIIOK Bl HEOOX1IHOI TOBIIIMHUA
TEILIO130JIAIII€I0

Temnnoi30160BaH1 CTAHIAPTHO

Tennoi301b0BaH1 BABIY1 OLIBIION Bl HEOOX1IHOI TOBILIUHHA
TEIUIO130JIALIEFO

Tun cucremu

Tynukosa (6€3 HUPKYJIALIIHOTO TPYOOTIPOBOTY )
HupkynsmiitHa 3:

- MUPKYJISIIIIAHAMH CTOSKAMU TSI KOKHOTO BOJAOPO301pHOTO
CTOsIKa Ta 3/0€3 PyIUTHUKOCYIIapOK

- IUPKYJIAIIHHUMEU CTOSIKAMU JIJIsl TPYTIH BOJIOPO30ipHUX
CTOSIKIB Ta 3/0€3 PYNIHUKOCYIIAPOK

PosramryBanns 30BH1 OyiBI

HUAPKYJISAIIHHOTO VY HeonantoBaHii YacTUHI Oy 1Bl
TpyOOIIpOBOIY B onasntoBaHii yactuHi OyaiBil
PeryntoBanus Bincyrtue

HIBUAKOCTI 0OepTaHHs
Hacoca

I3 3a0e3neueHHsIM MOCTIMHOIO Nepenaay TUCKY
I3 3a6e3meueHHsIM 3MIHHOTO TIepenaay TUCKY

PerymroBanns
NEePIOUIHOCTI
3HMKEHHS
CIOKMBAHHS €HEpTii
CHUCTEMOIO

Biacytre
HasgBue

Tun mxepena eneprii
Ta MiAIrPiBy

I'azoBuii koTEN
Koten Ha pignHHOMY Manusi

aKyMyJisiLiiHoro 6aka |Enekrpokoren
AJbTEpHATUBHI JDKEpesa
PeryntoBanns Butoky |Pyune

PyudHe 3 aBTOMaTH4HO peryiabOBaHOIO TEMIIEPATYPOIO
ABTOMAaTHYHE 33 MOTPEOU CIIOKMBAYA

['inpaBniune
HaJIaroJPKEHHs

BincyTHicTs 6anaHcyBanbHUX KJIANaHIB HA HUPKYJIALIHHUX
CTOsIKaxX

HasBHicTh pyuyHHX OanaHCYBaJIbHUX KJIANaHIB Ha
HUPKYJSIIHHAX CTOSKAX

HasiBHicTh aBTOMATHUHUX OallaHCYBaJbHUX KJIalaHiB
(peryJisTopiB TEMIIEpaTypH) Ha HUPKYISIIIIHHUX CTOSIKAaX




Tabauusa 8 — XapakrepucTrka aBTOMaTU3Aalll1 1HKEHEPHUX CUCTEM

BapianTu geramizamii

Kitac eneprernunoi
e(hEeKTUBHOCTI JIJIA

XapakTepucTuka
XapaKTepUCTUKU KUTJIOBHUX/HEKUTIOBUX
OyJIMHKIB (JTOBIJIKOBO)
Cucmemu onajieHHa ma 0X0a00HCEHHS
PeryntoBanus BincyTthe apromatuune|D/D
HAJIXOJKEHHS pEryJIroBaHHs
TEII0BOi  eHeprii|llenTpanbue aBromatuune|D/D
JI0 IPUMIILEHHS  |peryIroBaHHs (I JBOX i OiibIme
PUMIIIEHbD)
Micuese aproMatnuHe|C ta Hrx4ue/C Ta HUKUYE
peryJiroBaHHs
TEPMOpPETYISITOpaMHU [8] Ha
OMaJIIOBATBHUX npuiiagax
OpPUMIIICHHS a00  CJICKTPOHHE
pEryJIroBaHHs
Micuese peryJiroBaHHs B|B Ta Hmkue/B Ta Hikue

NPUMIILLIEHH] 3 KOMYHIKAIIEI0 M1X
KOHTpOJIEpAaMH Ta LEHTPAIBHOIO
CHUCTEMOI0 KOHTPOJIIO

Micuese aBTOMaTU4YHE|A Ta HIKYe/A Ta HIHKUYE
pEeryJloBaHHS 3  ypaXyBaHHAM
dbakTuyHUX MOTped (3rigHO 3
PUCYTHICTIO Troaen y
OPUMIIICHH], SKICTIO  TOBITPSA
TONIO)
PeryntoBanus BincyTtHe aBTomatuunre|D/D
PO3NOJAUIEHHS 32 |pEryJIIOBAHHS
TeMIiepatyporo  |PerymtoBanHs 3a norogHux ymoB |C Ta Hmkue/C Ta HIKYE
TEIJIOHOCISA y PerymntoBanHs 3a BHYTPIIIHBOIO A Ta HIKYE/A Ta HUKYE
noiaBajJlbHOMY TEMIIEPATYyPOIO MOBITPS
abo 3BOPOTHOMY  |IpUMiILIEHb
TpyOONIPOBOIi
PeryntoBanus BigcyTtHe perymnoBaHHs D/D
LUMPKYJAWIMHNX,  |/IBOonO3uUIIiiHE PEryIIOBAHHS C Ta mmxye/D
3MILIYBaJIbHUX Ta |PeryioBaHHs IBUAKOCTI A Ta HUXK4e/A Ta HUXKYE
IUPKYJSIIIMHO-  |oGepTaHHs HACOCA 13
3MIIIYBAIBHUX  |3a0€3Me4eHHAM II0CTiHOro

HacociB (Ha
PI3HMX PIBHAX
CUCTEMH )

nepenauy TUCKY

PerymtoBanHs MIBHAKOCTI
obepraHHs Hacoca i3
3a0€e3neueHHsIM 3MIHHOTO

A Ta HMK4Ye/A Ta HIDK4YE




|Hepenaz[y THCKY




[IponosxxeHHs Tabauil 8

BapianTu geramizamii

Knac enepreruunoi
e(heKTUBHOCTI IS

CHEPrii CHCTEMOIO
Ta/abo
PO3IOIIICHHS
TEIIOHOCIS

XapakTepHucTuKa
XapaKTEPUCTUKHU KHUTIOBUX/HEKHUTIOBUX
OyJIMHKIB (JTOBIJIKOBO)
PeryntoBanus BincyTHe aBTromaTuuHe D/D
NepioInYHOCTI pEryJIFOBaHHS
3HUYKEHHS ABTOMaTHYHE NPOTrpaMOBaHE C Ta Huxue/D
CIIO’KMBAHHS pErYJIIOBAHHS 32 PO3KIAJI0M

ABTOMaTHYHE IPOTPAMOBAHE
pPETYJIOBAaHHS 32 PO3KIIAJIOM, 3
OIITHMI3aI[1€}0 MOMCHTIB
BKJIFOUCHHS Ta BUKJIFOUCHHS

A Ta HYK4Ye/A Ta HUK4YE

B3aeMo3B's130k Mk

BiacyTHil B3a€M03B'130K

D/D

JKepesa eHeprii

PETYJIIOBAHHAM YacTkoBHi1 B3a€EMO3B'SI30K B ta Hmxde/B Ta HIbK4Ue
CIIO>KMBaHHS (3aJI€KHO BIJ TUITY CHCTEMH

eHeprii Ta/abo ONAJICHHS Ta OXOJIOJPKCHHS)

PO3MNOUIEHHS TToBHUIT B3a€MO3B'SI30K

TEIJI0/X0JI0JOHOCIS

y cUCTEMax A Ta HUXK4YE/A Ta HIDKYE
OTTaJICHHS Ta

OXOJIO/DKCHHS

PeryntoBaHHs 3a MOCTIHHOIO TEMIIEPATYPOIO D/D

SxicHe peryroBaHHS 3aJ€XKHO Bl
TIOTOJTHUX YMOB

A Ta HYK4Ye/A Ta HIK4YE

SIxicHe perymoBaHHS 3aJI€KHO Bij
HABAHTAKCHHS

A Ta HYK4e/A Ta HK4YE

YnopsaKyBaHHs
JuKepen eHepriil

[IpiopurerHicth, 1IO
JIMIIIE€ Ha HABAHTAXKEHHSIX

0a3yeThes

C Ta srxue/C Ta HUKYE

[IpioputeTHicTh, IO 0a3yeThcs Ha
HaBaHTWKEHHSAX Ta MOTYXHOCTI
TDKepe

B Ta HMkue/B Ta HUXKYE

[IpioputeTHicTh, 10 0a3yeThbcs Ha
e(eKTUBHOCTI JDKEPET

A Ta HHXKYE/A TAa HUXKYE




[IponosxxeHHs Tabauil 8

XapakTepucTuka

BapianTu neramizarii
XapaKTEPUCTHKHU

Knac enepreruunoi
e(hEeKTUBHOCTI JIJIs
JKUTIIOBUX/HEKUTIOBUX
Oy IMHKIB (JIOB1IKOBO)

Cucmemu genmunayii ma KOHOUUIOHYBAHHA

BUTpaTH abo TUCKY 3/0e3
BIJIHOBJICHHS TUCKY

PeryntoBanus BiacytHe perymnroBaHHs D/D
BUTPATHU NOBITPA Y |Py4He perynoBaHus D/D
IPUMIIIEHH] PerymoBanns 3a nepiogamu 9acy B ta mmxue/C Ta HuK4e
MicueBe peryJitoBaHHS B B ta Huxue/B Ta HUXKUe
OPUMILICHH] 3 KOMYHIKALIIEI0 MK
KOHTPOJIEPAMH Ta LIEHTPAIbHOIO
CHUCTEMOIO KOHTPOJIIO
MiciieBe aBTOMaTHYHE A Ta HK4e/A Ta HIKYE
pEeryJtoBaHHs 3 ypaxyBaHHSIM
dakTHuHUX OTPEO (3TiAHO 3
IOPUCYTHICTIO JIFOJIEU Y
MPUMIIIECHH], SIKICTIO MTOBITPSI TOLIO)
PerymntoBanHs 3a IpUCYTHOCTI A Ta Hrxue/B Ta HUKYe
J0JIeH y TPUMIIIICHH]
PeryntoBanHs 3 ypaxyBaHHIM A Ta HUK4Ye/A Ta HIXKYE
dakTuuHOT MOTPeOH (3T1iIHO 3
MPUCYTHICTIO JIFOJICH y
PUMIIIICHHI, SIKICTIO ITOBITPSI TOIIO)
PerymtoBanus BincyTHe peryntoBaHHs C Ta mmwxye/D
BUTPATH NOBITPs | J[BOMMO3HUIIilHE pEryTIOBaHHS 32 A Tta Hwk4e/C Ta HUXKYE
11087 (0N ePioJIOM Hacy
MiArOTOBIII ABTOMAaTHYHE PETYIIOBAHHS A Ta HuKue/A Ta HIKYE

3axucT TEII000-
MIHHHUKIB B
MIePEOXOJIOPKCHHS

BincyTHe perynroBaHHs

D/D

Hassne peryiroBanus

A Ta HIK4Ye/A Ta HUKYE

3axucT TEII000-
MIHHHUKIB B
neperpiBaHHs

BincyTHe peryntoBaHHs

D/D

Hasgne peryiroBanus

A Ta HK4e/A Ta HIK4YE

Bukopucranus
HOBITPS 3 HU3BKOIO
TeMnepaTryporo (y
CUCTEMAX 3
MEXaHIYHUM
CHIOHYKAHHSIM)

BincyTtHe perymnroBaHHs

D/D

BukopucranHs 30BHIIIHBOTO
MOBITPS 3 HU3bKOIO TEMIIEPATYPOIO
B HIYHHN nepiojt

C 1a umxue/C Ta HUK4YE

Bukopuctanss 30BHIITHEOTO
MOBITPS 3 HU3bKOIO TEMIIEPATYPOIO

A Ta Hmx4ue/A Ta HIK4Ye

H,x-cnipsimoBaHe peryJiroBaHHs

A Ta HK4e/A Ta HIK4YE




|(0nTHMi3OBaHe pEryJIIOBaHHS)




[IponosxxeHHs Tabauil 8

BapianTu geramizamii

Knac enepreruunoi
e(heKTUBHOCTI JIJIs

OPUILIMBHOTO MOBITPS

XapakTepucTUKa
XapaKTEPUCTUKHU JKUTIOBHX/HEKUTIOBUX
OyIWHKIB (JIOB1IKOBO)
PeryntoBanus BincyTHe peryntoBaHHs D/D
TeMIepaTypu 3 OCTIMHHUM 3HAYEHHSIM 3a7aHO1 C ta Hmxue/C Ta HIKYC
MIPUTLIIUBHOTO TEMIIePaTypu
HOBITPSA 31 3MIHHUM 3HAYEHHAM 3a1aHO01 B ta Hixue/B Ta HmK4e
TEMIIEPATYPH Ta 3AJIEIKHO Bij
MIOTOTHUX YMOB
31 3MIHHUM 3HAYE€HHSAM 3a4aHO1 A Ta HIK4YEe/A Ta HIDKYE
TEMIIEPATYPH Ta 3aJIEKHO Bij
HaBaHTaXECHHS
PeryntoBanus BincyTtHe perymnroBaHHs D/D
BOJIOTOCTI OOMexeHHS BOJIOTOCTI C ta Hmxue/C Ta HIXKYE

PerymntoBanHs BoJIOTOCTI
OPUILIUBHOTO MOBITPS

A Ta HIK4Ye/A Ta HUKYE

PerymtoBanHs BOJIOTOCTI MOBITPS Y
IPUMIILIEHH] 200 MOBITPSI, 110
BUJIAISIETHCS

A Ta HMK4Ye/A Ta HIDKYE

Cucmemu oceimienns

PerymtoBanns 3a
MPUCYTHOCTI
JOAEU Y
MIPUMIILICHHI

PyyHe BKIIOYEHHS/BUKIIOYEHHS

C ta amxue/D

Py4He BKITIOUCHHS/BUKITIOUCHHS 3
ABTOMATUYHHM IIOIIEePEIKYBaIbHUM
OJIMMaHHAM

C ta amxue/C Ta HK4E

ABTOMaTHYHE BU3HAYEHHS
IPUCYTHOCTI JIFO/IEH Ta
ABTOBKJIIOYCHHS/ ThMSIHE OCBITJIICHHS

A Ta HMK4Ye/A Ta HUKYE

ABTOMaTHYHE BU3HAUYCHHS
IPUCYTHOCTI JIIO/IeH Ta
ABTOBKJIFOUEHHSI/aBTOBUKJIFOUEHHS

A Ta HIK4Ye/A Ta HUKYE

ABTOMATUYHE BU3HAYECHHS
PHUCYTHOCTI JIFOJICH Ta pydHe
BKJIFOUEHHS/TbMSHE OCBITJICHHS

A Ta HMK4Ye/A Ta HIDKYE

ABTOMaTHYHE BU3HAYEHHS
IPUCYTHOCTI JIFOAEH Ta py4dHe
BKJIFOUEHHSI/aBTOBUKIIFOUECHHSI

A Ta HHK4YEe/A Ta HUKYE

PeryntoBanus
30BHIIIIHHOTO
OCBITJIEHHSA

Pyune

B Ta Hmxue/C ta HIK4e

ABTOMATHYHE

A Ta HHK4Ye/A Ta HUKYE




3akiHueHHs Ta0IuIl 8

BapianTu geramizamii

Knac enepreruunoi
e(heKTUBHOCTI IS

PYYHHUM KOHTPOJIEM

XapakTepucTuka
XapaKTEPUCTUKU KUTJIOBHUX/HESKUTIOBUX
OyJIMHKIB (JTOBIJIKOBO)
PeryntoBanus Pyune C ta Hmxue/D
a3l MoTopu3oBane yrpaBiaiHHS 3 C ta auxue/D

MoTopu3oBane yrpaBiaiHHS 3
ABTOMATUYHUM KOHTPOJIEM

B Ta Hrkue/C Ta HUXKYE

KoMm0GiHOBaHe peryintoBaHHS
OCBITJIEHHS/5KaJIr031/ OMaJIeHH Ta
OXOJIOKEHHS, 110 3a3HAYEHO BHIIE

A Ta HIK4Ye/A Ta HUKYE

Jlokanvna cucmema agmomamu3sauii

rOCITO’KMBAaHHS Ta
30BHINIHIX
napameTpis, a
TaKOX
MO>KJIMBOCTI
3HUKEHHS €HEepro-
CIIO’KMBAHHS

Cucrema Bincyrns nokanpHa aBromatusamiss |C ta Hmkde/C Ta HIDKYE
aBToMartu3auii Ta |JIokanpHa cucrema aBToMaru3anii  |C ta Huxue/C Ta HUKUIE
YIPaBITIHHS CUCTEM PETYJIFOBaHHS, 110
OyliBJICIO LEHTPaTi30BaHO aIaNTY€EThCS 10

CHOKMBYMX MOTPEO (HACTPOIOBaHHS

po3KiaAiB pobOTH, 3a1aHUX

3HA4YC€Hb TOIIIO)

JlokanpHa cucreMma aBromMarusaiii |A Ta HiK4Ye/A Ta HIHKYE

CHCTEM pETyJIFOBaHHS, 110

[IEHTPaJIi30BaHO ONTHMI3Y€ETHCS 10

CIOKUBYMX TOTPeO (HACTPOIOBAHHS

pPO3KJIa/IiB POOOTH, 3aIaHUX

3HA4YEHb TOIIIO)

Texniunuit MoHimopunz ma ynpaeiinus 0yoieneio

Bu3nauenus BincyTthe C Tta Hmxue/D
HECIIPaBHOCTEMN Hasasue A ta grmxue no C/A ta
CHCTEM Ta HHUOKYE
3a0e3MeUeHHS
JOTIOMOTH B 1X
J1arHOCTHIII
®opmyBaHHA Bincyrtne B ta Hmxye/B Ta HUK4e
3BITIB 11010 €Hep- |HasiBHe A Ta HIK4Ye/A Ta HIDKYE







JIOJATOK A

(1OB1AKOBHIA)
MNPUKJIAL CKIIAJAHHS PO3ALTY "EHEPTOE®EKTUBHICTB"

A.1 3araabnHi nami

OO0'eKT — XHUTJIOBA YaCTUHA JKUTIIOBOrO OYJIWMHKY B 5-A MIKpOpaioHi /M
"[To3nsakn" lapHunpkoro parony M. Kuesa.

3aMOBHUK — ......

A.2 Buxinni nani

A.2.1 3aranpHa XapakTepUCTHKA OYJUHKY

JBanlSITUABONIOBEPXOBUM  KUTJIOBUM  OyIMHOK Ha  OCHOBI  cepii

, po3p0o0IIeHOT

BynuHOK OJHOCEKIIMHUN, TPUIIPOMEHEBUH, OKpeMo postamioBaHuii. Ha
NEepHIOMY IMOBEpPCl PO3TAlIOBaHI MPUMIIICHHS! JOMOMIXKHOTO NPU3HAYEHHS Ta
BOy/ZIOBaHI HEXWTIOBI MPUMIIIEHHS TPOMAJICBKOTO TMpHU3HA4YEHHS (PO3Aia
"EneproedekTUBHICTB" 1Jis JaHOT YACTUHU OYJUHKY CKJIaJI€HO OKPEMO).

Cxema po3sTalnryBaHHs OyJJUHKY Ta OpI€HTAIlisl 32 CTOPOHAMHU CBITY HaBeICH1
Ha pucynky A.l. Ilo oci A no OyAuHKY MpUMHUKAaEe OJIOK TEPBUHHOTO
obciyroByBaHHsl, 1o oci I — Oyaisns [TII.

3aranpHa KUTBKICTD KBapTup — 126. 3aranpHa Bucota OyauHKy — 67,49 m. ¥V
OyIuHKY niepe0ayeHo OAHY CXOJI0BY KJIITKY Ta TPU NIAHOMHUX JTi(TH.

A.2.2 BuxiJH1 JaH1 AJ11 po3paxyHKiB

bynuHok 30ipHHMII BeJMKONAHENbHMM 3aii300eToHHUN. DOyHIaMEHTH
NajaboBI.

KoHcTpykItist 30BHINIHIX CTiH MEPIIOr0, TUTIOBOTO Ta TOPHUIITHOTO MMOBEPXIB €
301pHOIO0 CHCTEMOIO, 10 CKJIAAAE€ThCS 3 3a/11300€TOHHUX TaHese 3aBToBIIKU 160
MM Ta KOHCTPYKLINA (acagHOi Temnoi30sauii 3 BEHTUIHOBAHUM MOBITPSIHUM

MIPOLIAPKOM Ta 1HAYCTPIAIBHUM OINOPS/DKCHHSIM. SK Teroi3oysiiiHuil  1map



. . 3
BUKOPHCTOBYIOTHCSI MIHEpPAJIOBaTHI IUIUTH TycTuHOIO 90 Kr/m°, 3aBTOBIIKH 120

MM. KOHCTpYKTHBHE pillleHHS 30BHIIIHIX CTiH HAaBEJICHO HAa PUCYHKY A.2.

xl

Pucynok A.1 — Cxema po3ramryBaHHsl OyJIMHKY Ta OpI€HTAaLlisl 32 CTOPOHAMHU CBITY



Pucynok A.2 — IIpuHIMIIOBE KOHCTPYKTUBHE PILIEHHS 30BHIIIHIX CTIH OYJIMHKY

30BHINIHI CTIHM JIOJDKIM BHKOHAHI 3 TPHUIIAPOBUX CTIHOBUX ITaHENCH
3arajibHOI0 TOBIIMHOK 300 MM 13 TEIIO130/II0I0YUM IIAPOM 13 MIHOMOJIICTUPOITY
TyCTHHOO 40 Kr/M’.

["opuiiie — Xos0/1He, TEPEKPUTTS TOPHUILIA — 3aT1300€TOHHI IUTUTH 3aBTOBIIKHU
160 MM yTeruieHi MiHepaJOBaTHUMHM ILIMTAMH I'yCTHHOIO Bix 170 xr/m® mo 190
KF/M3, 3aBTOBIIKKA 150 MM Ta LEMEHTHO-IIIIAHOIO CTSHKKOIO 110 TEILIOI30ISIIIHHAX
TUTUTaX.

Texmianmuus — 3 PpO3BOJAKOI TPyOONPOBOAIB CHUCTEMHU ONAJEHHS Ta
rapsayoro BojomnocTtadyaHHs. [lepekpuTTs HaA TEXHIAOUUIAM  YTEIUTFOETHCS
MiHepaJIOBaTHUMH ILITAMH TyCTHHO Big 170 kr/M® 10 190 kr/m’, 3aBToBImKH 50
MM. Po3paxyHkoBa Temmeparypa B TEXHIYHOMY MiANULIL cTaHOBUTH S5 °C, 110
3a0€3MeuyeThCsl TEIIOBIIIauet0 TPYOONPOBOIIB CUCTEM OMAJICHHS Ta Tapsuoro
BOJIONIOCTAYaHHS.

CeiTionpo3opi KOHCTPYKIii (BikHa, OankoHH1 naBepi) BukoHaHi 3 [IBX-
npo(iIiB 13 3aMOBHEHHSM JBOKAMEPHHUMHM CKJIOMAKETaMU 3 €Hepro3oepiratouum
MOKPUTTSAM Ha BHYTpIIHEOMY CKJIl (4M1-10-4M1-10-41). [Tnoma cBiTi0MpO30pux
KOHCTPYKIIIH BiAMOBIa€ HOpMaM MPUPOJIHOTO OcBITIAeHH 3rigHo 3 JIBH B.2.5-28.

[HCcONmsAuIiHMi pexxum kBapThp Bianosigae Bumoram J(CII 173-96. Ilpu ubomy



HAJXO/DKEHHS 3aiiBOi COHAYHOI pajialii y >KapKuil Mepioj poKy MIHIMI30BaHE
3rigao 3 JICTY-H b B.2.2-XXX:2010.

Y Oyaunky mnepen0adyeHO BOJSHE OMNaJeHHs, rapsye BOJONOCTaYaHHS,
MIIKIFOYEHHS JI0 CHCTEMH IIEHTPaJIi30BaHOTO TeIUIoNocTadaHHsA. BeHTuismis B
OyIUHKY TPUIUIMBHO-BUTSKHA 3 MPUPOJHUM CHOHYKaHHSAM. [IpurumB mnoBiTps
3JIIACHIOETHCS Yepe3 BIKHA, BUJAJIECHHS — Yepe3 BEHTUJISILIMHI KaHAIIH.

Bukopucranss BiTHOBIIOBAILHUX Ta aJbTEPHATHBHUX JKEPEN €Heprii He
nepeadavyeHo. AKyMYyJIFOBaHHSA eHeprii y TOJAMHU MIHIMaJIbHOTO
CHEPrOCTIOKUBAHHS HE TIepe10avYeHO.

OO0tk eHepropecypcis:

- TEIUJIOBOI €Heprii JJii CUCTEMU OMNAJICHHS — 3araJbHUMl IS SKUTIOBOT
YaCTUHU OYJMHKY TETUTOIIYMIIBHIKOM Ta MIOKBAPTUPHUN TETUIONIYMIIbHUKAMU;

- TEIUIOBOI €HEPrii NIl CUCTEMH rapsdoro BOJIONOCTAYaHHS — 3arajbHUM
JUISL  KATJIOBOI YaCTUHU OYIWHKY TEIUIOMIYMWIBHUKOM Ta TOKBapTUPHUUN
JIYHJIBHUKAMU Tapsa01 BOJIH;

- €JIEKTPOCHEPrii — MOKBAPTHUPHUMH JIYMJIHUKAMU aKTUBHOI €JIEKTPUYHOT
eHeprii.

Boasina cucrema onaJsieHHs (BiamoBigno a0 tadauui 1):

- JBOTpyOHa TOpHU3OHTAIbHA 3 TMEPUMETPAIBHUMH TOKBAPTUPHUMU
MpUIaJOBUMHU BITKaMH; Ha CXOJOBIH KIIITII — IBOTPYyOHA BEPTUKAJIbHA,;

- peryJiroBaHHs TerioHocis nepegodoadeHo B ITII 3a moroguumu ymoBamu,

- TOBHA BIJIMOBIIHICTh CUCTEMHU OTAJIFOBAHIH TUIONII Oy A1BIIL;

- mepen0adyeHa HajdaJaKa CUCTEMH BIMIOBITHO 70 T1IPaBIIYHOTO PO3PAXYHKY
CUCTEMHU UUISIXOM YCTaHOBKM HACTPOMOK TEPMOPETYJISTOPIB Ha pajiaropax
KBapTHUpP, HACTPOMOK PyYHUX KJIANAHIB Ha paalaTopax CXOJ0BOI KIITKH, a TAaKOXK
HACTPOMOK AaBTOMATHUYHHX OallaHCyBaJbHUX KJAlaHIB Ha MPUIAJOBUX BITKAaX
KBapTHUP Ta CTOSKY CXOJIOBOI KITITKH;

- KOe(ILIEHT KOPUCHOI J1i 3aCTOCOBYBAHMX HACOCIB 3 MOKPUM POTOPOM —

45 %; poboya ToOYKa Hacoca BIAMOBIAA€ MPOCKTHUM BUMOTaM — 3HAXOJUTHCS Y

30H1 MAaKCUMaJIbHUX 3HA4eHb KOe(DiIlieHTa KOPUCHOI JIii; peryJIFOBaHHS IIBUIKOCTI



obepTaHHs Hacoca pY4HE; TETUT0130JI511151 HacoCIB nepeadoavyeHa
TETJI0130JIALIITHUMU KOKYXaMH, YKOMIUIEKTOBAHUMHU BUPOOHUKAMU HACOCIB;

- BIJICYTHE pEeryJIIOBaHHS MEPIOJIUYHOCT] 3HUKEHHS CIIOKUBAHHS €HEPrii;

- B ITII 3acrocoBaHi peryjasTopd TEIJIOBOIO MOTOKY 3 MOTOPHUMU
CIICKTPOIIPUBO/IAMH;

- TEIJIOI30JISAIIS BIIKPUTO TPOKIANEHUX TPYOONPOBOAIB 3a MEXKaMH
KBapTUp TependayeHa; TEIUIoi30Js1lis aBTOMATUYHUX OallaHCyBaJIbHUX KIIAamaHiB
3JIIACHIOETHCS TEIIOI30JSIIINHUMU KOXKYXaMH, YKOMIIJIEKTOBAHUMH BUPOOHHKAMU
KJIaTaHiB

Boasina cucrema onaJjieHHs (BiamoBigHo 10 Ta0auui 2):

pETyJIIOBaHHS TEMIIEpAaTypH TIOBITPS B KBapTHUpaxX 3HIHCHIOETHCS
TEPMOPETYJIATOPaMHU IPSAMOI il 13 30HOI0 TponopiiiHocTi 2 K, ycTaHOBICHUMH
HAa pajiaTopax; pEryjlOBaHHS TeMIEpaTypud TMOBITPS  CXOJOBOi  KIITKHU
3MIIACHIOETHCS TICHTPATLHUM SIKICHUM PETYJIIOBAHHSIM TEIUIOHOCIS, IO HAIXOINUTh
y paaiatopu 6€3 aBTOMaTUYHUX TEPMOPETYJISATOPIB;

- TemrneparypHuid Harip (pu ¢, = 20 °C) cranoButbh 60 K 3a Temnepatypu
termoHocis 90/70 °C;

- pamiaTopu BCTAHOBJICHO OIS 30BHINIHBOI CTIiHW Mia BiKHAMU 0€3
pasiamitHOTO 3aXKCTY;

- TiAgpaBmiyHe OajaHCyBaHHS CHCTEMU Tiepef0davyeHe aBTOMATUYHUMHU
OamaHCyBaJbHUMHU KJIAllaHAMU JJI KOXXHOT KBApTUPH Ta IS CXOJOBOI KIIITKH.
KinbkicTe pamiaTopiB Ha KOXKHIM TPUIAIOBINA BITII KBapTUPU Ta HA CTOSKY
CXOJIOBOT KJIITKH HE TIEPEBUIIYE€ BOCHMHU.

CucreMa rapsiuoro BoAONOCTA4YaHHsl (BiANMOBiIHO 10 Tadaui 7):

- TIPOTSKHICTH TPYOOIPOBO/IIB B OMaIOBaHIN YacTuHi OyniBm — 832,4 M; y
HEOoNaJoBaH1i — TPyOOIPOBOAM HE MPOKIIAICHI;

- TpyOONpPOBOM TEMJIO130Ib0BaH1 CTAHAAPTHO;

- cucTeMa 3 MHUPKYJISAIMIMHAMH CTOSKaMH IS KOXXHOTO BOJIOPO30ipHOTO

CTOdKaA Ta 3 pPYHIHUKOCYIIAPKAMU,



- UMPKYJISAUIAHI TpyOONpOBOAM pO3TAIIOBAaHI B ONAJIOBaHIM YacTHHI
OyiBIi;

- peryJtoBaHHS MIBUIKOCTI 00epTaHHS UPKYJISIIIHHOTO HACOCa BiICYTHE;

- peryJiroBaHHS MEPIOJUYHOCTI 3HUKEHHS CIIOXKUBAHHS €HEPrii CHCTEMOIO
HE 3aCTOCOBAHE;

- PpEryJIOBaHHS BUTOKY BOAH PYYHE;

- Ha UUPKYJSLIAHUX CTOSIKax 3acTOCOBAaHI aBTOMATHYHI PEryJSITOPU
TeMIlepaTypH.

XapakTepuCTHKAa aBTOMATH3alii iHJKEHEPHUX cHcTeM (BiANOBIAHO 10
Tadaumi 8):

cucmemu OnaieHHsA —

- peryiroBaHHS HAJXOJDKEHHS TEMJIOBOi €HEeprii 0 OCHOBHUX MPHUMIIICHb
(kBapTHp) — MICLEBE aBTOMATUYHE PEryJIIOBaHHS TEPMOPETYJIATOpaMU Ha
ONaJIIOBAJIbHUX MPUIaAaX NPUMILIEHHS a00 €JeKTPOHHE PEryJIIOBaHHS;

- peryJjioBaHHS  pO3NOAUICHHS Ta TEMIepaTypu  TEIUIOHOCIS Yy
M0/IaBAJIbHOMY 200 3BOPOTHOMY TPYOOTPOBO/I — 32 MOTOJJHUX YMOB;

- perymioBaHHS UUPKYJSAIIAHUX, 3MINIyBAJIbHUX Ta IUPKYJIALIHHO-
sminryBaibHUX HacociB (B ITII) BincyTHE;

- PEryJrOBaHHS NEPIOJUYHOCTI 3HUKEHHS CIIO’KUBAHHS BIZICYTHE;

- CHCTEeMa BEHTWJIALIT MpUpOIHa;

- CUCTEMa OCBITJICHHSI: PETYJIIOBAHHS 3a MPUCYTHOCTI JIFOJIEH y IPUMIIIICHH1
pyune Bxi./Buki.;

- TOKaJbHA CUCTEMa aBTOMATH3allii Ta yIpaBIiHHS Oy iBIEIO BIJICYTHS;

- TEXHIYHUI MOHITOPHHT Ta YIIPaBJIiHHS OY/IIBJICIO BIJACYTHIM.

A.2.3 Po3paxyHKOBI KJIIMaTU4HI Ta TEINIOEHEPreTUYH] TapaMeTpU

3rigno 3 JIBH B.2.6-31 po3paxyHkoBa Temmneparypa BHYTPIIIHHOTO TOBITPS
npuitmaetses ¢, = 20 °C, po3paxyHKOBa TeMIlepaTypa 30BHIIIHBOTO MOBITPS IS
ymoB M. Kuepa t, = —22 °C. Po3paxyHKOBE 3HAaY€HHsI BIJIHOCHOI BOJIOT'OCTI
npuminieHb 55 %, MiHIMaIbHO OMYCTUME 3HAYEHHS TEeMIIepaTypy BHYTPILIHBOT

MOBEPXHI ty,i, = 10,7 °C.



Po3paxyHkoBa Temneparypa TeXIianiuis 3riiHo 3 npoekToMm £,= 5 °C.

KinbkicTh rpagyco-ai0 omaatoBajlbHOTO Mepioay s | TeMrepatypHoi 30HU
— D4 =3750 °C -ni0.

3rigno 31 CHull 2.01.01 TpuBamicTs onantoBaabHOTO nepioay s M. Kuesa
CKIIamae z,; = 187 ni06, cepenHs TemrepaTypa 30BHIIIHBOTO TIOBITPS 3a
OnaTOBAILHUMN NIEP10 foy, = —1,1 °C.

3rinio 3 JIBH B.2.6-31 HopMaTuBHE 3HAYE€HHS IPUBEICHOTO OIOPY
Temonepenadl Ry min, MZ'K/BT, CTAaHOBUTD:

- JuIst 30BHiMIHIX cTiH — 2,8 M>K/BT;

- I NEPEKPUTTS XOJOJAHOTO ropumia — 3,3 MZ-IUBT;

- JUIA IIePEKPUTTIB Haj Texmigmimisam — 1,0 M*K/BT (BU3HaYaeThes 3TiAHO 3
JNCTY-H b A.2.2-5);

- JUIS CBITJIONPO30PHX OTOPOIKYBATBHUX KOHCTPYKIIit — 0,6 M>-K/BT.

MakcumanbHO JIONMyCTHME 3HAYEHHS MUTOMUX TEIJIOBUTPAT HA OMaJeHHS
OyIMHKY 3a omnaimtoBajdpHui mepion 3rigHo 3 JIBH B.2.6-31 cranoButh 73
kBTroa/m’.

A.2.4 OcHOBHI 00'€eMHO-IIJIaHYBaJIbHI TOKA3HUKHU:

- omajroBaHa mioma OymuHKy Fi, = 12612,42 M°, B T.4. IUIOLIA KBAapTUP
XKUTIOBOTO OyaMHKY F, = 8788,08 M2;

- PO3paxyHKOBa ILIOIIA NpUMiILeHb 1-ro nosepxy Fi, = 374,09 M

- onantoBaHuii 06'eM 6yauHKY V= 35223,08 M;

- 3araJibHa TUIOIIA 30BHINIHIX OTOPOJKYBaJIbHUX KOHCTPYKIH — F5x=9198,8

A.3 Bu3HauyeHHSI TeEIJIOTeXHIYHMX TMOKA3ZHHMKIB OrOpPOIKYBAJIbHUX
KOHCTPYKIiH

A.3.1 IlpuBenenuii omip TemIoNepenaydl 30BHILIHIX OrOpOKYBaJIbHHUX
KOHCTPYKIIIH BU3HaYaeThes 3riaHo 3 qogarkom U JIBH B.2.6-31.

Benuunnu po3paxyHKOBHX TeIUIOQI3UYHUX IMapaMeTpiB MaTepialiiB, IO
BUKOPUCTOBYIOTHCS, BU3HAYCHI HA MiJCTaBl MPOTOKOIIB BUMPOOYBaHb ab0 3T1THO 3

nonarkom JI JIBH B.2.6-31:



- As = 0,047 B1/(MK) — MiHepanoBaTHi minTy;

- A5 = 0,93 B1/(M'K) — nemeHTHO-TIIIIaHUN PO3YUH;

- A = 2,04 B1/(M-K) — 3amiz06eToH.

A.3.1.1 30BHIIIHI CTIHU

30BHINIHI CTIHM ABOX THmMIB. Ilepmuii TUM — OCHOBHI CTiHH OYyJIHMHKY,
BUKOHAHI 3 3aJ11300€TOHHUX TaHenel 3aBToBMKK 160 MM 13 cuctemoro (acamgHoro
yTeruieHHs. J[pyruii TUO — 30BHINIHI CTIHU JIOJXiH, BUKOHAaHI 3 TPUIIAPOBUX
IIaHEeJIeH.

Omnip Temionepenayi 30BHIIIHIX CTIH MEPIIOrO TUITY IO OCHOBHOMY IMOJIIO 3a

dbopmynoro (M.1) IBH B.2.6-31:
]

TepmiuHUi BIUIMB TEMJIOMPOBITHOTO BKJIIOYEHHS — MIKIIOBEPXOBOI IUIUTH
NEPEeKPUTTS — BHU3HAYEGHUH 3a pe3ylbTaTaMH PO3PAaXyHKIB  JIBOMIPHOTO
temriepatypuoro nois 3rigHo 3 2.14 JIBH B.2.6-31 (pucynok A.3). JliHiliHui
Koe(illieHT TeIulonepeaaydl JaHOro By3Ja CIOJIYYEHHS OropoKyBaJbHUX

koHCTpyKIi# 3rigHo 3 .4 JIBH B.2.6-31 cknamae k = 0,083 Bt/(m°K).



Pucynok A.3 — TemnepaTypHe 1ojie KOHCTPYKTUBHOTO PILIEHHS By3Jia

NPUMHUKAHHS 30BHIIIHIX CTIH JI0 TUIUTU MIEPEKPUTTS

Omnip Terionepenayl 30BHIMIHIX CTIHOBUX OTOPOJKYBaJIbHUX KOHCTPYKLIH 3
BU3HAYCHUM 3HAYEHHSM JIHIHHOTO KoedilieHTa Teruionepeaadi TeIIOnpOBIIHIX

BKJIFOUEHb BU3HauaeThes 3rijHo 3 M.3 JIBH B.2.6-31 3a dopmysoro:

xl




Omxe, omip Teronepeayl CTIHOBUX OrOPOKYBAJIbHUX KOHCTPYKIIM 3

YpaxXyBaHHAM BIUIUBY IIINTHU IICPCKPUTTA CTAHOBUTD!

xl

TepMmivuHMI BIUIMB TEIIONPOBIIHUX BKIIOUEHB, IKHMH € €JIEMEHTH KapkKaca
CUCTEMU YTEIUICHHS, BU3HAYAETHCA KOC(IIIEHTOM TEIJIOTEXHIYHOI OJHOPIAHOCTI.
Jlns KOHCTPYKIIH (acaaHoi Teroi3oislii, 0 BUKOPUCTOBYEThCS Ha O00'€KTI,
SKAW posrisnaerbes, ©r = 0,86 BiamoBinHO a0 "BUCHOBKY 3a pe3yibTaTaMu
BUNPOOYBaHb TEIUIOTEXHIYHUX TOKa3HUKIB..." Big 20.08.2007 p., mpoBemeHHX
aTECTOBAHOIO BUIIPOOYBAILHOIO JJa00OPATOPIELO.

[TpuBenenuil omip Temjonepenadl 30BHIMIHIX CTIH y 30HI BIAIITYBaHHS

dacaTHOT TEIT0130J1A111T BU3HAYAETHCSA 32 (HOPMYJIOHO:

xl

[TpuBenenuit omip Temionepeayi 30BHINIHIX CTIH APYTOro THUILY CTAHOBUTh
2,8 M*K/BT 3rigHo 3 mpoTokonoM BumpoOyBamb Ne 7/2-06 Bim 03.11.2006 p.,
MPOBEICHUX aTECTOBAHOIO BUITPOOYBAILHOIO JTa00paTOpi€Ero.

TepMmiuHMi BIUIMB TEIJIOMPOBITHOTO BKIIOYEHHS — IUIUTA TEPEKPUTTS
JIOJIK1T — BUBHAUYEHU HA M1JICTaBl pO3paxyHKiB JTBOMIPHOTO TEMIIEPATYPHOTO MOJIs
(pucynox A.4). JliniitHu# KoedimMieHT Teronepenayl JaHOTO By3Jia CIIOTYYEHHS
OTOPOJKYBAJIBHUX KOHCTPYKIIIH ckiaaae k = 0,338 B1/(m-K).

Omnip Terionepenayl 30BHIMIHIX CTIHOBUX OTOPOJKYBaJIbHUX KOHCTPYKLIH 3
BU3HAYCHHM 3HAYEHHSAM JIIHIHHOrO KoedillieHTa Temionepenaydl  JaHoTo

TEIJIONPOBITHOTO BKJIIOUEHHS BU3ZHAYAEThCs 3a hopmyioro (A.1):

xl




[lpuBenenuit omip Temmonepenadi Bcieli rwionl (dacagy OyAHHKY

.....

xl

Toni npuBeaeHuit onip Tersonepeaadi 30BHIMIHIX CTiH

1=

Pucynok A.4 — TemnepaTypHe 11ojie KOHCTPYKTUBHOTO PILIEHHS By3Jia
IPUMUKAHHS TPUIIAPOBUX CTIHOBUX MaHeNIeH A0 IUIUTU NEPEKPUTTS Ta ITUTH

NEePEKPUTTS JIOKIT

A.3.1.2 [lepekpUTTs XOJOAHOTO TOPHUIIA
[TepekpuTTss XOJOJHOrO Tropulla BUKOHAaHE 3 3aJ1300€TOHHUX IUIUT

3aBTOBIIKK 160 MM 3 TEIIO130JIA11€10 MIHEPAJTIOBATHUM YTEILTIOBAYEM T'yCTHHOIO



. 3 3 .
Bix 170 xr/m” mo 190 kr/m”, 3aBTOoBIIKK 150 MM Ta LIEMEHTHO-IIIIIIAHOIO CTSIKKOIO
10 TEIUIOI30/IALIHHUX IJINTaX.

Omip Teronepeaadi NEPEKPUTT XOJIOJIHOIO TOPUIIIA IO OCHOBHOMY IOJIIO

BU3HaUeHwuit 3a popmyroro (M1.1) JIBH B.2.6-31:

xl

KoediiieHT TerIoTexXHIYHOT OJHOPIAHOCTI 7, IO BU3HAYAE TEPMIYHHUI
BIUIMB CTIHOBMX MaHeJlied Ha XOJOJHOMY TOpHIi, BPaxOBYIOUHM IUJIaHYBaJbHI
XapaKTEPUCTHKU OYUHKY, CTaHOBUTH (,85.

Toni mpuBeAeHU omip TerIonepeaadi NepeKpuTTs XOJIOJHOTO rOpHUIla 3a

(dopmyoro (A.2) CTAHOBUTB:

L]

A.3.1.3 [lepexkpuTTst HAJ TEXTIANUIISAM

[lepexpuTTss Haj TEXMIAMULIAM YTEIUTIOETHCS MIHEPATOBATHUMH TUITUTaAMU
rycruHo0 Big 170 kr/M® go 190 kr/m’, saBroBmku 50 MM. Po3paxyHkoBa
TeMIiepaTypa B TexHiuHoOMy mianuui 5 °C.

Omnip Temonepenayi MEPEeKPUTTS HAJl TEXMANULIAM MO OCHOBHOMY ITOJIO
BH3HAYCHHIT 3a popmyroro (M.1) JIBH B.2.6-31: RJ; = 1,37 m*K/Br.

bepyun 10 yBarum koe(ilieHT TEIIOTEXHIYHOI OJHOPITHOCTI, 110 BPAXOBYE
TEPMIYHUI BIUIMB €JEMEHTIB KpIIUICHHS YTEIUTIOBaya Ta CTIHOBUX TMaHeleill B
TEeXMIANULI, MPUBEACHUNA OMip Teryionepeaadl MNepekpuTTss Haa TEeXIIINUIIAM 32

dbopmyIioro (A.2) CTAHOBUTH:

=l

A.3.1.4 CBiTII0IIpO30pi KOHCTPYKIIIT
CaiTi0onpo30pi KOHCTPYKIIii (BikHa, OankoHHi1 naBepi) BukoHani 3 [IBX-
npoiTiB 13 3aMOBHEHHSIM JBOKAMEPHUMHM CKJIOTIAKETAMU 3 €HEepro3oepiratouum

MOKPUTTSM Ha BHYTpilTHbOMY cKJii (4M1-10-4M1-10-41).



Omip Temomnepeaayi CBITIONPO30PHX KOHCTPYKIii cTanoButh 0,68 M>-K/BT
3riiHO 3 mpoTtokosioM Ne 75 ceprudikamiitnux BunpoOyBanp Bix 13.03.2008 p.,
MPOBEJICHUX aTECTOBAHOIO BUIIPOOYBATIBHOIO JJA00OPATOPIELO.

A.3.1.5 MiHiMaabHO AOMyCTUME 3HAYEHHsA OIOpPY Temonepenadl R,
30BHINIHIX OrOPOKYBaJbHUX KOHCTpyKHik 3rimHo 3 JIBH B.2.6-31 Ta
OPUBEACHUIN ONIp Teryonepeaadl BUAIB OropoIKyBaJIbHUX KOHCTPYKUINA OyJUHKY
HaBeneHl B Taoaui A.l.

3 tabnuui A. 1 BUIHO, 1110 IPUBEACHUI OMip TEIIonepeaadl 30BHIIIHIX CTiH
Ta NEPEKPUTTS XOJIOJHOTO TOpPHUIlA HH)KYE HOPMATHUBHUX 3HAYEHb, BCTAHOBJICHHX
B JIBH B.2.6-31. Bignmosigno no 3.3 JIbH B.2.6-31 11e 103BOJsi€ThCS 32 YMOBU
BUKOHaHHA HopMaruBHOi Bumoru 3.1 JIBH B.2.6-31 3a moka3HMKOM IHTOMMX
TEIUIOBUTPAT Ha oONajieHHsA. BU3HaueHHS NUTOMHUX TEIUIOBUTpPAT HA ONAJICHHS

HABOIUTHCS JIaJl.

Ta0auus A.1 — BenuunHu HOPMAaTUBHUX Ry i, TA PaKTHUHUX Ry, MOKa3HUKIB 3

OTIOpy TeTIonepeadi 30BHIMIHIX OTOPOIKYBAIbHUX KOHCTPYKITIH

Brx OropomeB??ILHOI R, minM-K/BT Rspp MK/BT
KOHCTPYKIIi1
30BHIIIHI CTIHU 2,8 2.3
IIepeKpUTTs XOJI0AHOTO TOpUIIA 3,3 2,93
[lepekpuTTst HaA TEXIIAMILISIM 1,0 1,16
CBiTI0MPO30p1 KOHCTPYKITIT 0,6 0,68

A.3.2 TlpuBenennii koedilieHT TETUIONEpeaayl TETIO130AIIHHOT 000TOHKH
OyIUHKY ksyp, Br/(M*K),

Bm3HaueHnit 3a (opmymamu (5), (6) ACTY-H Bb.A.2.2-5. Ilpu upomy
3arajpHa IUIOIIA 30BHIIIHIX CTIH, MEPEKPUTTS XOJOJHOTO TOPHUILA, MEPEKPUTTA
HaJ TEeXMIANUUISM, CBITJIONPO30PUX OrOPOKYBAIBHUX KOHCTPYKIIM, BX1IHHUX

nBepeit B OyIMHOK CTAHOBUTH:



A.3.3 VYwmoBHUN KoedIllleHT Teruionepenadi OyAMHKY, IO BpaxoBYeE
TEIUIOBTPATH 3a PAXYHOK 1H(QIABTpALil i BEHTHIALIT Kjyg, Br1/(M*K), BU3Haua€eThCs
3a popmymnoto (8) ACTY-H B A.2.2-5.

[Tpn npomy nuroma TernoeMHicTh noBitpsa ¢ = 1 kJx/(kr-K); v, = 0,85;
cepeqHs TYCTHMHA TMOBITPS, IO HAAXOAWTh [0 TMPUMIMICHHS 3a PaxyHOK

indinerpawuii, kr/m’, 3a Gopmyioro (9) JCTY-H b A.2.2-5:

xl

BpaxoByioun rpomaacbke NOpHU3HAYEHHS MPUMINICHb [-r0 TOBEpXY,
KpPaTHICTh MOBITPOOOMIHY BH3HAYEHA OKPEMO ISl JKUTJIOBOI YaCTUHU OYJIMHKY Ta
JUIS IPUMILLEHD 1-ro MOBepXy.

CepenHsi KpaTHICTh MOBITPOOOMIHY KHUTJIIOBOTO OyIMHKY 32 ONATIOBAIbHUN
nepiog BuszHaueHa 3a dopmynow (11) JCTY-H b A.2.2-5 3 ypaxyBaHHSIM

OIAIIFOBAHOTO 00'€My KHTIOBOI YacTHHH OYIHHKY (Vi = 33605,41 M):

xl

Toni ymoBHUH Koe(DiLIEHT Temonepeaayl >KUTI0BOT YACTUHU OyAUHKY:

xl




CepenHss ~ KpaTHICTb  MOBITPOOOMIHY  MPUMINIEHb  TI'POMAJCHKOTO

. . -1
NPU3HAUYEHHS 3a ONAJNIOBAJILHUN MEpioj n,; IO , BU3HAYEHA 3a CyMapHUM
NOBITPOOOMIHOM 3a PaxyHOK BEHTWILIT Ta 1HQUIbTpauii 3a ¢opmynow (12)

JICTY-H B A.2.2-5.

xl

A.3.6 MiHIManpHO JONYCTHUMA TEMIlepaTypa BHYTPIIIHBOI IOBEPXHI
HEIPO30PUX OTOPOHKYBATBHUX KOHCTPYKIIM T.,;, BU3HadyeHa 3rigHo 3 2.14 JIbH
B.2.6-31 Ha mijicTaBi po3paxyHKIB JBOMIPHUX TEMIEPaTypHUX MOJIIB BiAMOBIIHUX
BY3JIB Y 30HaX TEIUIOMPOBITHUX BKIIOUEHb, KyTaX 1 YKOCAX BIKOHHHMX 1 JIBEPHHUX
Opopi3iB  MpPU PO3PAXyYHKOBOMY 3HA4YEHHl TEMIEpaTypy 30BHIIIHHOTO Ta
BHYTPIIIHbOIO 1oBITps 3rigHo 3 JIbH B.2.6-31.

[Tpuknaa TemmepatypHOro Mojsi KOHCTPYKTHBHOIO PIIIECHHS 3allOBHEHHS

BIKOHHMX TMpOPi3IB HaBEAEHO Ha pHUCYHKY A.5. MiHimanbHa TemmepaTrypa



BHYTPIIIHBOI IMOBEPXHI B 30HI MPUMHKAHHS BIKOHHOI KOHCTPYKI[i JO MiJBIKOHHS

crtaHoBuTh 12,4 °C, mo BianoBigae HopmatuBHuM Bumoram JIbH B.2.6-31.

xl




Pucynok A.5 — TemnepaTypHe 1ojie KOHCTPYKTUBHOTO PILIEHHS By3Jia

MIPUMUKAHHS BIKOHHOI KOHCTPYKIIii 10 BIKOHHOT'O MPOPi3y (BepTUKATBHUN

nepepisz)

A.4 Oninka BOJIOTICHOTO PeKMMY OTrOPOIKYBAaJIbHUX KOHCTPYKUIIM

A.4.1 OriiHKa BOJIOTICHOTO PEXUMY KOHCTPYKIIH 31i1MiCHEHa 3TiAHO 3
BuMoramu posaury 6 JIBH B.2.6-31 i rnmyxux JUISHOK OCHOBHOIO TOJIS
30BHIIIHIX CTIH.

A.4.2 PospaxyHkoBa OIliHKa TMpPOBEJIECHA 3a JOMOMOTOI MPOrPaMHOTO

IPOAYKTY "Bosnoricauii peXUM OTOpPOKYBAJIBHUX KOHCTpYKIIA"
482.02495431.00002-01, pospobmenoro JII HIIBK, 3rizHo 3 anropurmom
JIBH B.2.6-31.

Ha pucynky A.6 HaBeqeHO CXeMy TEIIOBOJIOTICHOTO PEXKUMY CTIHOBHUX
OTOPO/KYBAJIBHUX KOHCTPYKIIT 3 (acagHOI0 TEIUIOI30/AIIEI0 3 TMOBITPSIHUM
MPOIIAPKOM Ta I1HAYCTPIAIIbBHUM OINOPSKEHHAM (JI1HIEI0 3 HaJaHO PO3MOJLI
temriepatypu, f, °C, 6 mepepi3i KOHCTPYKIIi; JiHIEW 2 — PO3MOJIT HACHYCHOI
BoAsHOI napu, E, I1a; niniero 1 mokazanuil po3noiia napiiaibHOro TUCKY BOJSHOT

napu, e, [1a).



Pucynok A.6 — CxeMa TEmIOBOJIOTICHOTO PEXXUMY OCHOBHOTO IMTPOEKTHOTO

pillIeHHs 30BHIIIHIX CTiH

A4.3 Jlnsg po3riasHyTOro KOHCTPYKTHUBHOIO pIIIEHHS HE BUHUKAE
KOHJICHCAIlli BOJIOTHM y TOBII KOHCTPYKIIi, TOOTO BUKOHYETHCS HOpPMAaTHBHA
BuMmora 6.1 /IbH B.2.6-31.

A.5 Bu3dHayeHHS MOKA3HUKIB TEMJIOCTiHKOCTI

A.5.1 BusHaueHHS TIOKa3HMKIB TETUIOCTIHKOCTI 3IIHCHEHO 3TITHO 3
BuMoramu posaury 4 JIbH B.2.6-31.

A.5.2 O1niHKa TErI0CTIMKOCTI B JIITHIN MEep1o/]

A.5.2.1 Po3paxyHok npoBoauThes 3rigHo 3 qogarkom I1 JIBH B.2.6-31.

A.5.2.2 Po3paxyHKOBI nmapameTpu Juisi yMoB M. Kue€Ba BU3HAuY€HI 3TiJIHO 31
CHuII 2.01.01:

- MiHIMaJbHa 3 CEpPEJHIX MIBUAKOCTEH BITPY MO pymbax 3a JIMMEHb, M/C,

MTOBTOPIOBAHICTH SKUX ckianae 16 % i 6inpe, v =1 m/c;






A.5.3.8 OTxe, aMIUTiTYJ]a KOJIMBAaHb TEMIIEpaTypH MPUMIIICHHS CTAHOBUTH

0,32 °C, mo BianoBigae HopmaTtuBHuM Bumoram /IbH B.2.6-31.









I'eomeTpu4Hi, TENJIOTEXHIYHI TA eHEPreTHYHI MOKA3HUKHU

Hopwma-
P Pospaxys-
.| TuBHE
ITo3nauenHs 1 KOBE dakTuyHe
. 3HA4YCH-
[Toka3nuk PO3MIPHICTh st (IpoeKTHE) | 3HaUeHHS
IMOKa3HHUKA 3HAYEHHS |MMOKa3HHUKa
MOKa3-
IMOKa3HHUKA
HHUKa
I'eomeTpHYHI NOKA3HUKH
3arajpHa IUIONA 30BHIIIHIX
. 2
OTrOPOJIKYBAJIBHUX KOHCTPYKLIA Fs, M - 9198,8
OyJIMHKY
B tomy uucni:
- CTiH Fip M - 6996,5
- BIKOH 1 OQJIKOHHUX JIBepeit F., M - 1017,2
- BITpaxiB ) M’ - -
- JIIXTapiB Feuns M - -
- BX1JIHUX JIBEpE Ta BOPIT Fo, M - 243
- IOKPUTTIB (CyMIIIEHUX ) Fr, M - -
- TOPUILHUX IIEPEKPUTTIB
- perp Frexrs M’ - 583,1
(X0710/IHOTO TOPHIIIA)
- IEPEKPHUTTIB TEIUIMX TOPUIIL Foeory M - -
- IEPEKPUTTIB HAJl TEXTIAMUIISIMA Fo,M - 571,7
- IEPEKPUTTIB HAJT HEOTIATFOBAHUMH Fon
MigBaJIaMU 1 MIHULISIMUA w2
- IEPEKPUTTIB HAJ MPOi3AaMHU 1 IiJT Fon
epKepaMu 1
- M JIJIOTH TIO TPYHTY F M - -
[1no11a onanoBaHUX NPUMIIIEHb Fi,m - 126124
Kopucha mioma (s rpoMagchbKux Fo a2
OYJIMHKIB) K5
[Tnomia kBapTHpP KUTIOBOIO
HId KBapThp Fis M - 8788, 1
OYJIUHKY
PospaxynkoBa momia (a1
: Fip, M - 374,1
TPOMAJICBKUX OYJIMHKIB)
OnasmoBaHuii 06'eM Vio M - 35223,08
Koedimient ckainus ¢acasib " 0.13
OyAMHKY o ’
IToka3HMK KOMIAKTHOCTI OYJIMHKY Ax 6yx » M - 0,26




3aKkiHYeHHS Ta0JIHII

IToka3Huk

ITo3HaueHHH 1
PO3MIPHICTh
[MOKAa3HUKa

Hopma-
THUBHE
3HAYeH-
Hs
IIOKa3-
HUKa

Pospaxysn-
KOBE
(IpoekTHE)
3HAYCHHS
MOKa3HUKA

dakTuyHe
3HAYECHHA
MOKa3HUKAa

TeroTexHiuHi Ta eHEPreTUYHI NOKA3HUKH

Tem1oTexHiYyHi MOKA3HUKHA

[IpuBenenuit omip Temonepeaayl

IPOEKTY OyIHHKY

30BHIIIHIX OrOpOKYBAIBLHUX | Rspp, m>K/Brt

KOHCTPYKITIH:

- CTIH Rynp un 2,8 2.3

- BIKOH 1 OAJIKOHHUX JBEpEii Rsnp ens 0,6 0,68

- BITpaxiB Rynp cnsr - -

- JIIXTapiB Rynp cn - -

- BXIJHUX JIBEPEH, BOPIT Rynp n 0,44 0,6

- OKPUTTIB (CYMIIIEHHX) Rynp nx - -

- TOPHUIITHUX MIEPEKPUTTIB

(XOJ’IOI[HI/II))( TOPHII) Po Renp s 33 2,93

- IEPEKPUTTIB TETUTUX TOPHIIL R ] i

(BKJIFOYAFOYH TTOKPHUTTS) =hp e

- IEPEKPUTTIB HAJl TEXMTIAMUIISIMU Rynp 1 1,0 1,16

- IEPEKPUTTIB HAJT HEOTIATFOBAHUMH

migBaaMu a0 i AmiIIsIMK Rnp 22 i )

- IEPEKPUTTIB HAJ MPOoi3aamMu U il R ] i

epKepaMu 2np 13

- M JIJIOTH TIO TPYHTY Rynp - -

EneprernyHi noka3HuKH

Po3paxyHKOB1 TUTOMI oy

TEIJIOBUTPATH kBrrom/m’ , 66,7
[kBr-rom/m’] [—]

MakcumalibHO JOMYyCTUME 3HAYEHHS Emaxs

MUTOMUX TEIUIOBUTPAT HA ONAJICHHS KBTTOI[/MZ, 73

OyJIMHKY [kBr-rom/™m’] [26]

Knac enepretnynoi eh)eKTUBHOCTI C

Tepmin epexTUBHOT eKCIUTyaTaii

TEIJI0130JISIIIMHOT 000JIOHKH Ta 11 piK 25

€JICMEHTIB

BianoBigHicTh MPOEKTY OYIUHKY Tak

HOPMAaTHUBHUM BUMOTaM

HeoOxiaHicTh JOOMpaIIOBaHHS i




BucHOBKHM 32 pe3y/ibTATAMHU OL[iIHKHM €HEePreTHYHNX MapaMeTpiB OyANHKY

Bka3iBKkM 110/10 MiABUIIIEHHS €HEPreTH4YHOI e(peKTUBHOCTI OYTHHKY

[IpoekT Binnosinae Bumoram /IBH B.2.6-31 10 TenioTexHIYHUX Ta €HEPreTUYHUX
MOKa3HUKIB OrOPO/IKYBaJbHUX KOHCTPYKLIM OyAMHKY 1 MOPSAKY iX PO3PaXyHKIB,
110 3a0e3neyvye:

- palioHaJIbHE BUKOPUCTAHHS €HEPreTUYHUX PECypciB Ha 0OIrpiBaHHS MPUMIILIEHb
OyIUHKY;

- HOPMAaTHBHI IIOKa3HWKU CaHITAPHO-TITIEHIYHUX IapaMeTpiB MIKPOKIIMATY
MIPUMIIIICHB;

- JIOBFOBIYHICTh OTOPOJKYBAJIBHMUX KOHCTPYKIIIH ITJT Yac eKCIuTyaTalii Oy IuHKY.

IMacmopT 3anmoBHEeHMIA:

Opranizariis JIT HAIBK
Anpeca i renedon M. Kuis, Byn. Kniumenka, 5/2, 1. 249-37-69
BignosiganpHUM BUKOHABELD Konecnuxk €.C.
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