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Mepenik ckopo4yeHb

BAT - BigkpuTe akuioHepHe TOBapMUCTBO
Bl — rapsiue BogonoctavyaHHsA

[l — nepeBo

OBH — [epxasHi ObygiBensHi HopMu;

O — pepxxaBHO-NpuBaTHE NApPTHEPCTBO;
OCTY - [epxaBHa cucteMa ctaHgapTmsauii YkpaiHu;
EE — eHepreTnyHa e(peKTUBHICTb

EiO — ekcnnyatauis i o6¢cnyroByBaHHS

3x — 3axig

ITM — ingmBigyansbHWUA TENMOBUN NMYHKT
KK — koeiuieHT KopucHoT gii

Kl — komyHaneHe nignpuemMcTso

KY — komyHarnbHa ycTtaHoBa

M — meTan

M yr. — MeTan 3 yTenneHHsam

Ol — onantoBanbHi Nnpunaan

OCB - oanHUUS CKOPOYEHHSA BUKUAIB

M- nnactuk

Mo — MNiBoexHb

MOB - nogatok Ha gogaHy BapTiCTb

MNEP — nannBHoO-eHepreTn4Hi pecypcu

MH — MiBHiu

COPTO - cncrtemun hacagHi TennoisonauinHo-o3g00ntoBanbHi
Cx — Cxig

TE — TennoBa eHepris

TEO — TexHiko-ekOHOMiYHe OBrpyHTYBaHHSA
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NEPEAMOBA

BukoHaHHS eHepreTUYHNX ayauTiB rpynu NinoTHUX 6oaXeTHUX Ta XUTnosux byai-
BeNb MiCTa € YaCTUHOK npouecy po3pobkn MyHiumnanbHOro eHepreTMYHOro nnaHy 3a-
NOPIXOKA.

BWKOHaHHA eHepreTUYHOro ayauTy ninoTHUX Oyaisens micta Mae Tpu OCHOBHI Me-
TW:

e [ligrotoBka Aons po3pobkn MyHiUMNanbHOro eHepreTMYHOro nnaHy 3anopixoKs
BUXIOHUX OaHUX OS5 TEXHIKO-EKOHOMIYHUX PO3paxyHKiB epeKTUBHOCTI iHBEeCTU-
LiIMHUX NPOEKTIB Ta IHBECTULUINHMX NporpamM TepMmoMoaepHisauii BrogKeTHUX Ta
Xntnosux byaisens micta.

o OOrpyHTyBaHHS 3HWKEHHS NOTpPedu y Tennosink eHeprii y 3 pasu Big iCHYHUNX
PiBHIB, 9K JOCATHEHHA OAHOrO 3 rOSIOBHUX YMHHUKIB MyHiLuMnanbHOro eHepreTu-
YHOro NriaHy 3anopixKs.

e [ligrotoBKa iHBECTULINHMX NPOEKTIB TEepMOMOAEPHI3aUil NINOTHMX BOOKETHUX
Ta XUTnoBux ByaiBenb Micta 3anopixks 0O NPOEKTyBaHHS, (piHAHCYyBaHHA Ta
BnpoBaaxeHHs y nepiog 2013 - 2016 pp.

3aBOaHHAM eHepreTMYHOro ayauTy € BUSIBNEHHS Ta 06r'pyHTYBaHHS NakeTiB eHep-
roedpekTMBHMX 3axoais, WO 3abe3nedyaTb 3MEHLIEHHS BUTpaT eHepropecypcis y 0yais-
nax micta npMbnuaHo B 3 pasu npu 3abesneyeHHi KoMGOopPTHUX YMOB nepebyBaHHs nto-
aen B byaisnsax.

TakoX, 3aBAAHHSIM €eHepreTMYHoOro ayauTy € MiarotoBka TEeXHIYHMX 3aBAaHb Ha
poboye NpoekTyBaHHS TEpMOMOAEPHi3aLil dyaisens.
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PE3IOME

EHepreTnyHnin ayaut xutnosoro 6yauHKy no Byn. JlaxTvHcbka, 15 BMKOHaHUR
eHeprocepsicHo komnaHieto “EkonorivyHi Cuctemn” 3a 3asagaHHaM MKIT «OcHoBaHie.

B xogi npoBedeHHA eHepreTUYHOro ayamty Oyaisni 3anponoHOBaHi psag 3axois
AN 3HWKEHHS NoTpeb B eHepropecypcax Ha onaneHHs Ta enekTponocTadaHHd. B 3BiTi
eHeproedeKTUBHI 3axoau 3rpynoBaHi No ABOM Maketam B 3aneXHOCTi Bif Kanitanoem-
HOCTi Ta O4iKyBaHOI €KOHOMIi TENMOBOI eHepril.

[MnaHyeTbCs, WO 3rigHO 3 BUOPaAHOK CXEMOKD, CTpokamu Ta obcsirammn dpiHaHCy-
BaHHA, NINOTHI 6yaieni 6yayTb TakoX 3rpynoBaHi y HaANeXHi Nynu nokanbHUX NPOEKTIB.
OpaHMM i3 Takux NiNOTHMX NPOEKTIB CTaHe NPOEKT TePMOMOAEPHI3aUii XKuTnosoro dyau-
HKY Mo Byn. JlaxTuHcbka, 15.

Cknap NakeTiB HaBeaeHo B Tabnuui 1.1.

Tabnuua 1.1. Cknapg lNakeTiB eHepro3bepiraoumnx 3axoais.

MakeT 1 MakeT 2
e YacTkoBa MoaepHi3auis cuctemm onane- o KomnnekcHa mogepHisauis cuctemu ona-
HS; NEHHS;
e 3amiHa BikOH Ta BankoHHUX 6MOKiIB; e MopepHisauia dacaay;
e YTenneHHsa nig’isgis o MogaepHi3auia 4axoBoro NepekpuTTs;
o MogepHisauia cucteMmn BEHTUNALIT; o MogaepHi3auis nigBanbHOro NepexkpuTTS;
o MopgepHisauis cnctemm OCBITNEHHS e 3amiHa BikOH Ta 6ankoHHUX ONOKiB;
nig’isgis. e YTenneHHs nig’iagis;
e MogepHi3auia cucteMmn BEHTUNALIT;
e MogepHi3auisi cucTeMun OCBITNEHHS
nig'isgis/

MopiBHANLHUI aHani3 NakeTiB HaBegeH B Tabnuui 1.2.

Ta6bnuusa 1.2. lMopiBHANbLHUIM aHani3 NakeTiB eHepro3bepiratoumnx 3axoais

_ MpocTtnin
. : MpocTtun
basose KanitanbHi CTPOK OKyn-
: : CTPOK OKy- )
Maketn EE | cnoxuBaHHSA PiyHa ekoHomiq BUTPATM Ha | HOCTI No
3axoais eHepril €eHeprii Ha onaneHHs | peanisauito Tapudam
. Tapudam
Ha onareHHs 3axofaiB 2012 p 2020 p.
" |(0oeidkoeo)*
kBT-rog KBT-rog % TUC. TPH poKu poKu
MakeT 1 807 105 283 761 35 2058 36,8 6,7
Maket 2 807 105 607 397 75 4973 41,6 7,8

* — po3paxyHKU CMpOKie OKyrmHoCcmi 8UKoHaHi no 6asi npoeHo3HUx mapughie 2020 poKy y po30i-
i 7.2 3 MeMO0 MOPIBHSIHHST MOKa3HUKI8 €KOHOMIYHOI egpekmueHOocmi 1o 6asi icHyro4Yux ma maltbymHix
mapudis.
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Habip 3axogis, wo Bxoaatb Ao MNakeTty Ne1, noTpebyoTb MEHWNX KaniTanbHUX BU-
TpaT, NPoTe A03BOMSATb HECYTTEBO 3HM3UTU CMOXMBAHHA eHeprii Ha onaneHHs byaisni.

MakeT Ne2 nepepnbayvae 6inbw rnMnboky mopepHisauito Oyaisni, WO [03BOMUTb
3HM3NUTK NOTPEOM B eHepropecypcax Ha onaneHHsa npubnuaHo B 3 pasu Big 6asosoro
PIBHS CMOXMBAHHA Ta LOCATHYTU CepefHbOEBPONENCLKNX NMOKa3HUKIB eHeproedekTns-
HocTi byaisenb.

B sikocTi 6a3oBoro nponoHyeTbes MakeT 2 eHeprosbepiraroumnx 3axoais, WO Bigno-
Bigae meti MyHiuMnanbHOro eHepreTM4HOro nnaHy 3anopixks. EkoHOMiYHa edekTms-
HICTb NPOMOHOBaHNX 3axoAiB 3abe3nevyeTbCa 3a paxyHOK 3HWKEHHS CNOXNBaHHS eHep-
rii B 6yagisni. [logaTkoBMn NO3MTUBHUIN pe3ynbTaT Npy BNPOBaAXKEHHI 3axoais byae cno-
cTepiratvuca y Burnagi niaBuLLEHHA KOMGOPTHOCTI nepebyBaHHS NOAEN Y NPUMILLEHHI
Ta KpaLLoro 30BHiWHbOro Burnagy éyaisens 3a paxyHOK apXiTEKTYPHOro 034006neHHs.

EkoHOMIiYHI nokasHvku 6a3oBoro BapiaHTy HaBefdeHi B Tabnuui 1.3. EKOHOMIYHI
pO3paxyHKn 3a iHLWMMW BapiaHTaMun npeacTasneHi B po3aini 7.

Yci HalimeHygsaHHs 0briadHaHHS, Mamepiasnie ma KoMnaHil-8upobHuUKie, Wo Hage-
OeHi HuUX4e, € rnpuknadomM, 8UKOpUCMAHO siK 6a3y Oris po3paxyHKie ma He Mae pekram-
HO20 xapakmepy.

Tabnuusa 1.3. EKOHOMIYHI NOKA3HUKN NMPOMNOHOBAHMX eHEProedEeKTUBHNX 3aXOAiB.

YKutnosun 6yamHok no Byn. JlaxTuHcbka, 6ya. 15

; OnantoBanbHa nnowa: 6 122 m?
M. 3anopixoks

NI MpocTtun
CTPOK NPTE CcT o?< OKYTMHO-
. Yucra pivHa OKYMHOCTi no Ta- P y
EHeproedekTnBHi 3axoam IHBeCTULUII ; CTi no Tapu-
€KOHOMisi no Tapu- pydpam 2020
dam | 2012p. | Pam2020p.
2012 p " | (Ooeidkoeo)**
MNaket 2 TUC. TPH kBT'rog | Tuc. rpH piK piK
1,|Komnnekcka moaepHisauis|  g485 | gg739 | 13,8 68,5 -0,87 13,2
CUCTEMU OManeHHs
2. | MopgepHisauis cdacagy 16054 | 215269 | 434 37,0 -0,64 71
3, |MoAGPHI3aLis  AaX0BOTO| 3477 | 51021 | 10,3 338 0,61 6,5
nepexkpuTTS
4. |MoAepHizauis MABANLHOTO | 547 1 | 33102 | 67 52,1 0,74 10,0
nepexkpuTTS
5, | 3aMiHa BIKOH Ta GankoHHUX | 4 e 6 | 149 506 | 30,1 36,0 -0,66 6,9
onokis
6. |YTenneHHs nig'isais 56,9 13 383 2,7 21,1 -0,57 41
7 |Monephisauis  cuctemn|  go1 6 | 75377 | 124 46,8 -0,81 7.9
BeHTUNALI
g.|Moneprisauin = couctemu| o5 | 41971 | 36 6,9 0,54 2,5
OCBITINEeHH4A nig 134i8
Bcboro 4997,8 | 619368 | 123,0 40,6 -0,70 7,8

* — CmaeKka OUCKOHMYy8aHHs 8 po3paxyHKax rpulHsama y poamipi 7%. Cmpok xumms rnpoekmy
nputiHamo 15 pokis. lNoxubka ob4ucneHHs moxe cmaHosumu + 10 %.

** — po3paxyHKU CmpokKig oKyrnHocmi 3pobrieHo no 6asi npoeHo3Hux mapucgpie 2020 poKy 3 MEmor
[1OPIBHSIHHS MOKa3HUKI8 eKOHOMIYHOI eghbekmugHocmi no 6asi icHyto4uUx ma mMaubymHix.
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B Tabnuui 1.4 HaBedeHi NOKa3HMKM €KOHOMIT eHeprii, Wo oTpuMMaHi 3rigHo Make-

Ty 2 BiQHOCHO 6a30BOro CNoXmnBaHHS, 3 PO34ifeHHsaM Ha okpeMi noTpedw.

Tabnuua 1.4. Noka3HNKM ekoHOMIT eHeprii 3rigHo [NakeTy 2, 3 po3gineHHsM Ha

OoKpemi noTpebn.

. OpuHnusa BasoBe CnoxunBaHHs .
HanmeHyBaHHs i . . EkoHowmis
BUMIPIOBaHHSA | CMOXWBAHHA | Mnicns 3axopnis
LleHTpanizoBaHe onaneHHs kBT-roa 807 105 199 708 607 397
EnekTpoeHepria Ha
3aranbHobyanHKOBI NOTpedun kBT-rog 12 286 316 11 971
(ocBiTneHHA nig’iaais)

Takum 4MHOM, nicnsi NPOBEeLEHHST KOMMMEKCHOI TepMoMoAepHisauii 6yaisni, 1T
eHeproeekTMBHICTb NiaBMWNTLCA Big knacy G ao knacy B, 3rigHoO 3aranbHoeBponemn-
CbKOI Knacudgikauii 6yaisenb no knacy eHeproedekTnBHocTi. Knacudikauisa 6yaisni 3a
Knacom eHeproeeKkTMBHOCTI 4O Ta nicrs NpoBefeHHs TepMoMoAepHi3auii, 3rigHo 3a-
ranbHONPUNUHATUX B KpaiHax €C HopmMaTumBiB, NpuBeAeHa Ha PUCYHKY 1.

PucyHok 1. Knac eHeproedektnBHoCTI OyaiBni Ao Ta nicns TepMmomMoaepHisadii
(3rinHo knacudikaLii eHeproedekTMBHOCTI ByaiBens B kpaiHax €C), kBT-roa/mM? 3a pik.

166-180 7

3HmxKeHHs emicii CO, gocaraeTbCsi 3a paxyHOK BNpOBaKeHHS BCix 3axoais lNake-
Ty 2 i cTaHOBUTb 166 TOHH/pIK (76% Big iCHYHO4Oro CTaHy).

HacTynHui 3BIiT BMKOHaHO 3a pe3ynbTaTaMy CrpPOLUEHOrO0 eHepreTU4HOro
ayauTy.
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HasBa npoek-
Ty/OyniBni/o6’ekTy:

1. OpraHi3audis npoekTty

Xutnosun 6yanHOK

Appeca:
KoHTakTHa ocoba:

Ten/dakc:

Email:

MNocapa:

3aMOBHUK NPOEKTY:

M. 3anopixoks, Byn. JlaxtuHcbka, 6ya. 15
Byrpim C.B.
(061) 228-82-45

B. 0. HaYanbHUKa
MKI «OcHoBaHie»

EHeproayagurtop:

EHeprocepsicHa komnaHia «EkonoriyHi Cucremmn»

KoHTakTHa ocoba:
Appeca:

Ten:
dakc:
Nocapa:

AdanackeB Onekcangp Ceprinosuy
69035 m. 3anopixka, np. Maskoscbkoro, 11

(061) 224-68-12
(061) 224-66-86
TexHiYHUI gupekTop

2. Cranpaptum i lNpaBuna

HactynHi CtaHgapTu Ta lNpasuna € gopedHnmm ans eHeproedeKkTMBHUX 3ax0aiB
Ta 3axofiB No TepMOMOEpPHi3au,il:

e [1BH B.1.2-11-2008 «OcHoBHi BUMOru Ao byaisens i cnopys. EkoHOMis eHeprii»

e [1BH B 2.2-9-1999 «byauHku i cnopyawn. N'pomagceki 6yanHkn ta cnopyan. Oc-
HOBHi MOSTIOXXEHHSA»

e [1BH B 2.2-15-2005 «byauHkn i cnopyan. >Xutnosi 6yauHkn. OCHOBHI nono-
XKEHHS»

e [1BH B.2.2-24:2009 «[MpoekTyBaHHA BUCOTHUX XUTNOBUX | rPOMaACbKUX OyanH-
KiB»

e [1BH B.2.5-39:2008. «IHxeHepHe obnagHaHHA 6yanHKiB | cnopyn. 30BHiLLHI Me-
pexi Ta cnopyaun. Tennosi Mepexi»;

e [1BH B 2.6-31:2006 «KoHcTpyKuii 6yanHkiB i cnopya. Tennosa isonsuia 6yai-
BENbY;

e [ICTY-H b A.2.2-5:2007 «HacTtaHoBa 3 po3pobrieHHs Ta CKnagaHHs eHepreTu-
YHOro nacnopTa 6yauHKIB Npy HOBOMY ByAiBHULTBI Ta PEKOHCTPYKLIT»;

e NCTY b B.2.6-17-2000 (FOCT 26602.1-99) «KoHcTpykuii 6yauHkiB i cnopya.
Brioku BiKOHHI Ta ABepHi. MeToau BU3HAYEHHA onopy Tensnonepenadviy;

o [ICTY b B.2.6-18-2000 (TOCT 26602.2-99) «KoHcTpyKuii 6yauHkiB i cnopya.
Bnoku BikoHHI Ta ABepHi. MeToan BU3HAYeHHSA NOBITPO- Ta BOAOMPOHMUKHOCTI»;

e [ICTY b B.2.6-36:2008. «KoHCTpyKUii 30BHIiLHIX CTiH 3 ¢hacagHOK Tennoisons-
Li€l0 Ta ONOPSAXKEHHAM LUTYKaTypkamMu. 3aranbHi TEXHIYHI yMOBUY;

e NCTY-H b B.1.1 — 27:2010 «bygisenbHa knimatonorisa. 3axuct Big Hebeaneu-
HUX reonoriyHMx Npouecis, LWKIAIMBUX eKCnilyaTauinH1X BrKUBIB, Bif MOXEXi»;

e [ICTY-H b B.2.6-83:2009 «HactaHoBa 3 nNpoeKkTyBaHHS CBITIIONPO30pUX ere-
MEHTIB OropoXyBasibHUX KOHCTPYKLINy;
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o [1CTY 4065-2001 «EHeprosbepexeHHa. EHepreTuyHun ayauT. 3arasnbHi TEXHI-
yHi Bumorn (ANSI/IEEE 739-1995,NEQ)»;

o [1CTY 4472-2005. «EHepro3bepexeHHsi. CucteMm eHepreTM4YHOro MEHEAKMEH-
Ty. 3aranbHi BUMOru»;

e [OCT 25891-83 «bygisni Ta cnopyan. Metoam Bu3Ha4eHHsA onopy NoBiTpOnpo-
HUKHOCTI OropoKyBasibHUX KOHCTPYKLiN»;

e OCT 26253-84 «bygieni Ta cnopyan. Metoan BU3HAYeHHS TEMmOCTINKOCTI
OropoaXKyBanbHUX KOHCTPYKLiN»;

e CaHllnH 4723-88 «CaHitapHi npasuna NpucTpoiB Ta eKcnnyaTauil cuctemu
LeHTpanisaoBaHOro BO4OMNOCTa4YaHHAY;

e CHill 2.04.01-85 «BHyTpiwHin BOOONPOBIA i kKaHani3auia byaisenby;

o CHill 2.04.05-91 «OnaneHHs, BEHTUNAUIS | KOHAULiIOHYBaHHAY;

e CHIill12.04.07-86 «TennoBi Mepexi»;

o KTM 204 YkpaiHa 244-94. Hopmu Ta BKasiBKM MO HOPMYBaHHIO BUTpaT nanmea
Ta TENNOBOI eHepril Ha onarieHHs XUTMOBUX Ta FPOMaACbKNX CNopya, a TakoX Ha ro-
crnogapcbko—nobyToBi NOTpebn B YKpaiHi».

Hacnigkom uux ctaHgapTiB Ta NpaBun € HAcTYMHi BUMOT:

e 3anopixxksa BigHocMTbCA A0 || TemnepaTypHOI 30HM 3 3aranbHO KiSbKICTIO rpa-
Aayco-aid onantoBanbHoro nepiogy 6inbwe 3250.

e CepefHs 30BHILWLHA TemnepaTypa 3a onantoBasribHUW Nepiod Ana M. 3anopixks
cknapae 1,4°C.

e HopmaTtuBHe 3HayeHHs TemnepaTypu B NpUMILLEHHSX: tz,=20°C.

e MiHimanbHui onip Tennonepenadi 30BHiLUHIX CTiH Rq min 2 2,5 M>K/BT.

e MiHimanbHun onip Tennonepepadi BikoH Rq min 2 0,5 m2*K/BT.

e MiHimansHuin onip Tennonepeaadi BxigHUX Asepent Ry min = 0,41 M2'K/BT.

e MiHiManbHMi1 onip Tennonepenadi NepekpuTTa Hag HeonantBaHUM NiaBanomM,
LLIO po3TalloBaHUi BuLe piBHA 3eMnNi Ry min 2 2,6 M2 K/BT.

¢ MiHimanbHui onip Tennonepeadi ropuwia Rq min 2 3,0 M>K/BT.

e [lonyctuma 3a CaHiTapHO-TNEHIYHUMM BUMOraMmn pPisHULA MK TemrnepaTyporo
BHYTPILWHbOrO MOBITPS | MPMBEAEHOK TeMnepaTypor BHYTPILWHLOI MOBEPXHI
OropoaXXyBanbHOI KOHCTPYKUIT, Ater, CTiHM - 4°C, ropuwe — 3°C, nignora — 2°C.

¢ HopmaTtuBHi MakcumarnbHi TENNOBUTPATU XUTNOBOI OyAiBni 3 KiNbKICTIO noBep-
XiB Big 4 00 5 cknanaTb Emax=77 KBT-rog/m? abo 28 kBT-ron/m°.

e 3abesneyeHHsi NOBITPOOOMIHY NPUMILLIEHD.

e 3abesneyvyeHHs MICLLEBOro peryntoBaHHA TENMOBOro NoToky Ans 3abesnevyeHHs
KOM(OPTHMX YMOB.

e 3abe3neyveHHs1 HanNexHoro pPiBHA OCBITNEHOCTI.

e Tennoizonsauis TpybonpoBoais, KpaHiB, apMaTypu.

e TennoisonAuinHi maTtepianu, WO BUKOPUCTOBYIOTLCHA B KOHCTPYKLISIX TEMSoi3o-
nauinHoi o6onoHKn 6yanHKIB, NOBUHHI Bignosigati Bumoram [iM'H 6.6.1-6.5.001,
AOBbH B.1.4-0.01, ABbH B.1.4-0.02, 16H B.1.4-2.01 Ta cynpoBogXyBaTUCs BU-
CHOBKaMu OepkaBHOI caHiTapHo-enigemionorivyHoi ekcneptnan MO3 Ykpainu.

o KoHCTpyKUii TennoizonauinHoi 060NoHKN GyanHKIB NOBUHHI BignNoBigatn BUMO-
ram noxkexxHoi 6e3nekun 3a [16H B.1.1-7.
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3. 3aranbHi gaHi npo 6yaisnto

Kuntnosun 5-tm noBepxoBui ByaMHOK NO ByN. JlaxTuHCbKa, 15 M. 3anopixka 30y-
nosaHun B 1970 poui Ta mae y cesoemy cknagi 128 ksapTup. byanHOK 3HaxoanTbCsa Ha
obcnyrosyBaHHiI MKIT «OcHoBaHuMeE.

KinbkicTb MeLLKaHLiB NpoXusawumnx y 6yauHKy Ha Yyac NpoBeAEeHHs ayauTy ckna-
aana 286 oci6. BHyTpiwHA TemnepaTypa B npumilleHHAX ByauHKY 3a40BinbHa, B ona-
nioBanbHii nepioa ctaHoBuTb 18 - 20 °C B 3anexHOCTi Big NpuU3HaYeHHs Ta PO3MiLLEH-
HS NpUMilLleHb. HopMaTVBHe 3HaueHHs! TemnepaTypu B NpuMilleHHsix cknagae 20 °C
BignosigHo go OBH B.2.2-15-2005 «byaunHkn i cnopyaun. XXutnosi OyamHkn. OCHOBHI
MOSNOXEHHSI».

3a npoekToM agax byaisni nepegdayvyeHnin CyMiCHUIA 3 NEPEKPUTTAM BEPXHLOMO MO-
Bepxy, 6e3 TexHi4Horo nosepxy. licnsa Kinbkox pokiB ekcnnyatauii 6yanHky 6yna goby-
[OBaHa ckaTHa KpiBns 3 wudepHum nepekputtam. Y 2008 poui obecnyrosytoyde nignpu-
€MCTBO BUKOHANM PEMOHT — MOBHE OHOBMEHHS LWMGEPHOro NEPEKPUTTA. YTENMEHHA HE
NPOBOAMMOCL. 3a OCTaHHI POKKM 3a KOLITU MeLlKaHuiB 6yno 3amiHeHo 6nu3bko 30 % ae-
PEB’SAHMX BIKOHHMX Ta 6ankoHHUX 6M10KiB HA MeTanonnacTUKoBI.

3aranbHi gaHi npo 6yaisni HaBegeHo B Tabnuui 3.1. Ha pucyHky 3.1 npuBegeHo
nnaH 3abygosu Gyaieni.

Ta6bnuusa 3.1. 3aranbHi gaHi npo 6yaisnto

lNnowa ona- KinbkicTb kBap-
Pik 3abynosu 1970 pik noBanbHa 6121,9 TUp, B T.u: 128
S onan, M° ma
Mnowia O6’em onarnto- 1 KIMHATHUX
3abynosu, 1644,6 BarbHUN 16 957,7 19
S 3ab, M2 \ onan, M3 HT
Mnowia Kog)MCHa 62123 K.iJ'I,I.::KiC.Tb 8 -2 KIMHaTHUX 69
S kopucra, M nig 13giB LUT.
MNnowa xutno- Yucrta BucoTta -3 KIMHATHUX
Ba 4184,2 NPUMILLLEHHS 2,55 30
S XWUTMOBA, M2 hanM. M Sl
O6’em 3aranb- Kinbkictb meLl- 4 KiMHATHUX
HUN 23 030 KaHLiB 286 10
Voo M oci6 HT

PucyHok 3.1. lNnaH 3abygosu 6yaieni

ByIl. JTOXTMHC b KOS
JARARSSS
e e -
.‘-..\-v""“'#

-3
e vea). 416
ﬂ.l&»«_@,(;.;lg\<x. 115

—
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Hwxye B Tabnuui 3.2 npnBeaeHO HaMMeHyBaHHSA OopraHi3auin, Wo HagalTb KOMY-
HanbHi NOCNyru.

Tabnuusa 3.2. HanmeHyBaHHS opraHizauiv, WO HagalTb NOCHyrn 3 eHepronocrta-
YaHHSA

ICHytOui CepBICHI KOHTPAKTU 3 eKC-

s BigpnosiganbHa komnaHiss/ocoba
nnyaTtauii i o06cnyroByBaHHs

TennonoctayaHHs KoHuepH «Micbki Tennoi mepexi» micta 3anopixeksa
EnektponocTtayaHHs BAT «3anopixoksobneHepro»
BopgonocTtavaHHs K «BogokaHany»

JliuMnbHWKN enekTpoeHepril, XONOAHOI Ta rapsivyol BOAM BCTAHOBSEHI B MamXe KOXHIn
KBapTupi. [a3oBi NiYnnNbHUKN BiACYTHI. HasiBHMI 3aranbHOOYAMHKOBMIA NIYUITbHUK Ha
enekTpoeHeprito. XapakrepucTnka cuctemum obniky npuseaeHa B Tabnuui 3.3.

Tabnuua 3.3. XapakTepuctuku Ta TUn NiYUibHUKIB

BcTaHoBneHi Micue [ie 3 | HanmeHyBaHHs/ | CepinHun [ata ocTtaH-
NiYUNTBHUKK posTawyBaHHs | (piK) Tun HoMep HbOI MOBIPKK
EnekTpoeHepris E”‘*fﬁ;‘ﬂ;"g“a 1969 | CA4Y672M 306840 | Bananc 3MEC

LleHTpanizoBaHe Texnianinns
TennonocTtadaHHs. A 2007 | Sonometr2000 | 5592044387 | 13.10.2012p.

(TennoniYnnbHuK) 4 nig’isn

4. KoHCcTpyKTUBHIi ocobnuBocTi byaisni

4.1. 30BHIilHIi CTiHK

CtiHn 6ygmHKy BMKOHaHI 3i 36ipHMX 3anizobeToHHuX 6nokis. CTaH cTiH 6yaiBni He-
3a0BIiNIbHUIN, HAsABHI MOLLKOMKEHHA Ta po3repMeTn3auis MiKOMOYHUX LWBIB Ta CTUKIB.
lepmeTun3auis MiK6MOYHMX LWIBIB Ta CTUKIB NPOBOAUTLCA NiAPSAHUMWU OpraHizauigamu.
Mnowa cTiH Ta iX xapakTepuctuka npueegeHa B Tabnuui 4.1.1. Ha pucyHky 4.1.1
npencraenexi dparmeHTn doacagy byaisni.

Tabnuusa 4.1.1. XapakTtepuCTuKmM CTiH

3ararnbHa nnowa Onip Tennonepeaadi cTiH

(S cria W) 2510 (R cri, M2-K/BT) 0.76

KepamantobeTtoH (400 mm)

LeMeHTHo-NiaHa wrykaTypka (20 mm) Vel BIACYTH

KOHCTpYKLUis CTiHW

OpieHTauis 3a cTopoHamMu CBITY

o Onip Tennonepenadvi cTiH
HalimeHyBaHHSA (R ori MZ'K/BT) MH Cx MNa 3x

Mnowa cTiH 6e3 Tennoisons-
Ui, L0 KOHTaKTYIOTb 3 30BHi- 0,73 997,62 | 73,96 | 807,17 | 73,96
LUHIM NOBITPAM (M?)
[EIE) €T 21 SEETEITn 0,93 120,77 | 42,38 | 351,85 | 42,38
OankoHamm Ta nogxiamm (M)

3aranbHa nnotua CTiH (M2) 1118,40| 116,34 |1 159,02| 116,34
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IcHytoue 3HaueHHs onopy Tennonepenadi cTiH R criy 0,76 M*K/BT MeHLUe HiX MiHi-
MarnbHe JornycTMMe 3HayYyeHHs onopy Tennonepeaadi CTiH R ¢y min = 2,5 MZ'K/BT, Bigno-
BigHo [16H B.2.6-31:2006 «TennoBa izonsuis 6yaisenoby.

PucyHok 4.1.1. ®parmeHTn dpacagy byaieni

dparmMeHTN CTaHy MiKMaHenbHUX LUBIB
I

4.2.BikHa

Byaniena mae 459 BikoH, 3aransHoto nroweto 1 104,4 M2, Wwo cknagae 31 % Big 3a-
ranbHOI Nnowi dpacagy (koediuieHT ckniHHA dacagis ctaHosutb 0,31). B Gyaisni nepe-
BaXkaloTb [EpPeB’siHi cnapeHi BiKOHHI Gnokn 3 ABIiHMM CKNiHHAM. BnpoaoBX OCTaHHiX
pokiB Byno 3amiHeHo 6nn3bko 30% OepeB’saHUX BIKOHHUX Ta 6ankoHHUX 6nokiB B OiNnb-
LLIOCTi HA MeTanonnacTMKoBI 3 OAHOKAMEPHMMU cKronakeTamu (BapiaHT CKIiHHA 4M1-
16-4M1). IcHytoui OepeB’siHi BiKOHHI 610K/ B HE3a40BiNbHOMY CTaHi, AepeBMHa 3a nepi-
oA eKkcnnyartauil po3coxsiacb, CNOCTEPIratTbCA HELUINbHOCTI MK paMOLO | CKITOM.

BikoHHi 6510kun nig’isgiB B HE3a40OBINbHOMY CTaHi, MOLWKOMKEHI. [eski BikHa MatoTb
OAMHApHE CKMiHHA abo ckno 6e3 HaneXxHoro 3'eAHaHHA 3 pamMoro; OEPEB’AHI pamMn Ma-
I0Tb 3HAYHI HELUINbHOCTI, B pe3ynbTaTi YOoro B3MMKY CMOCTepiratoTbCs 3HayHi BTpaTu
Tenna.

B Tabnuui 4.2.1 npeacrtaBneHi XxapakTepUCTUKU BIKOHHMX Ta GankoHHMX 6nokis
Oyaisni, Ha pUCYHKY 4.2.1 npeacTaBneHO 30BHILLHIN BUIMSA BIKOH.
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Tabnuusa 4.2.1. XapakTtepucTtuku BiKOH Ta 6ankoHHUX 6nokis

BikoHHi 6noku

, . , Mnowa L 5
OpieHTauia Po3awmip (a x b) e KinbkicTb, WT. 3aranbHa nnowa, m
M m? Oep. | Mnac. | Becboro | Oep. | Mnac. | Beboro
n 1,4 X 1,3 1,82 52 48 100 94,6 87,4 182,0
H
1,4 X 2,1 2,94 34 22 56 100,0 | 64,7 164,6
Cx 1,4 X 2,1 2,94 2 2 5,9 5,9
0 1,4 X 1,3 1,82 64 43 107 116,5| 78,3 1947
A 1,4 X 2,1 2,94 32 16 48 94,1 47,0 1411
3x 1,4 X 2,1 2,94 2 2 5,9 5,9
186,0 | 129,0 | 315,0 | 416,9 | 277,3 | 694,3
BikoHHi 6r10kmM nig’iagy
, . , Mnowa L 5
OpieHTauia Poawmip (a x b) onHoro KinbkicTb, WT 3aranbHa nnowa, M
M M2 Oep. | MNMnac. | Becooro | Oep. | MNnac. | Beboro
n 0,7 1,4 0,98 8 8 7,8 7,84
H
2,2 X 1,3 2,86 32 32 91,5 91,52
40,0 40,0 99,4 99,4
BankoHHi 6110kn
, . , Mnowa L )
OpieHTauia Poawmip (a x b) onHOMo KinbkicTb, WT 3aranbHa nnowla, M
M m? Hep. | Mnac. | Becboro | Oep. | Mnac. | Beboro
2,1 X 0,7 1,47 25,0 10,3 35,28
MH 17 7 24
1,4 X 1,3 1,82 30,9 12,7 43,68
2,1 X 0,7 1,47 11,8 11,76
Cx 8 8
1,4 X 1,3 1,82 14,6 14,56
2,1 X 0,7 1,47 41,2 5,9 47,04
28 4 32
0 1,4 X 1,3 1,82 51,0 7,3 58,24
A 2,1 X 0,7 1,47 33,8 13,2 47,04
23 9 32
1,4 X 0,6 0,84 19,3 7,6 26,88
2,1 X 0,7 1,47 10,3 1,5 11,76
3x 7 1 8
1,4 X 1,3 1,82 12,7 1,8 14,56
83 21 104 | 250,5| 60,3 310,8

IcHytoui aepeB’sHi BikHa He BignosigatoTe Bumoram [1bH B.2.6-31:2006 «Tennosa
isonauis 6yaisenb», onip Tennonepegadi BiKOHHMX 6SIOKIB B KBapTMpax CTaHOBUTb
R sikon g = 0,36 MZ'K/BT, B nig’idgax - R sixon g = 0,27 MZ'K/BT, WO € MeHLUe HiXX MiHimanb-
HO AOMYyCTUME 3HAYEHHS R gion min = 0,50 M K/BT.

BcTaHoBMNEeHI MeTanonnacTtuKoBi BikHa He € eHeproedekTMBHUMMU, TOMY LLO onip
Tennonepegadi crtaHoBUTb R gixonn= 0,36 MZ'K/BT, O MeHLle HiK MiHiManbHO gonyc-
TUMe 3HavyeHHA R gikon min = 0,50 M2-K/BT i He Bignosigae sumoram [1BbH B.2.6-31:2006
«Tennosa izonauis dyaisenby.
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PucyHok 4.2.1. 30BHiWHIN BArNS4 BIKOHHMX Ta 6ankoHHMX 6nokie 6yaisni

4.3.BxigHi pBepi

B 6yaouHky BcTaHoBneHi 8 BxigHUXx asepen. BxigHi ABepi B nig’iagax BCTAHOBMNEHHI
meTanesi 6e3 Tennoizonauii (2 wrt.) i Mmetanesi 3 LOMOMOHHOK cuctemoto (6 wT.). Bxi-
OHi aBepi 3 AOMOGOHHOK CUCTEMOID, YTENMEHI Ta OCHALLEHi IHEPLINHOK CUCTEMOLO 3a-
YMHEHHS (4OBOAYMKOM). |HEpUinHI CUCTEMI 3a4YMHEHHSA Ha IHWKNX ABEpsiX He BCTaHOBIe-
Hi, TOMy OBepi 3aKpMBalOTbCA He LWiNbHO abo 3anuarTbCs BiAKPUTUMM, Lie NPU3BO-
OUTb 0O AoJaTKoBWMX BTpaT Tenna. BHyTpiwHi aBepi TambypiB HasaBHI y BCiX BXoAax,
ane, 9K NpaBuno, 3anualTbCs HE 3aKPUTUMM.

B Tabnuui 4.3.1 npuBeaeHi xapaktepuctukm gsepen 6yaisni, HaA PUCYHKY 4.3.1
npeAcTaBneHo 30BHILLHINA BUNAA ABepen byaisni.

Tabnuusa 4.3.1. XapakTepucTukm BXigHUX ABepen

. . Poamip Mnowa N 3aranbHa Twun maTtepi-
OpieHTauis ) Kinbkictb
(axb) O[HOI nnowua any
M M2 LuT. M2 (,a,m..)
n 2,2 X 1,3 2,86 6 17,16 M 5 nomo.
H
2,2 X 1,3 2,86 2 5,72 M
Bcboro 22,88
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PucyHok 4.3.1. 3oBHiwHin Brnsaa nig'isHux asepen éygisni

MeTtanesi MeTaneBi 3 AOMO®OHHOIO CUCTEMOLD

- S —

IcHytoui meTaneBi aBepi nNig’i3giB He signosigatoTe BuMoram [BH B.2.6-31:2006
«TennoBa i3onsuis 6OyaiBenb», onip Tennonepedadvi Takux [OBEpPEW CTaHOBUTb
R exasepeim = 0,16 M2K/BT BIignoBIiQHO, LLO € MEHLUe HiK MiHiManbHO Aonyctume 3Ha-
YeHHS R gx. gsepen min = 0,41 M%K/BT.

Onip Tennonepegayi BCTaHOBNEHMX MeTaneBux ABepen 3 AOMOGOHHOK CcucTe-
Mo Bignosigae Bumoram [BH B.2.6-31:2006 «TennoBa i3onsauia OyaiBenby,
- 2
R BX.OBepeit [loMod — 0,41 m*K/BT, wo

4.4. 0ax

3a npoektom gax 6yaisni nepegdayeHnit CyMiCHUIA 3 NEPEKPUTTAM BEPXHLOMO MO-
Bepxy, 6e3 TexHiyHoro nosepxy. licnsa kinbkox pokie ekcnnyaTtauii 6yamHky 6yna goby-
JoBaHa cKaTHa Kpiens 3 wndepHum nepekputtam. B 2008 poui npoBoaMBCA PEMOHT —
NMOBHE OHOBMEHHS LWMEPHOIrO NEPEKPUTTA. YTenneHHa He npoBoannock. XKunbli kBa-
PTUP BEPXHLOTO MOBEPXY CKapXaTbCs Ha MPOTiKaHHA CTeni. ICHyr4MA cTaH gaxy Hesa-
JOBINbHUMN.

B Tabnuui 4.4.1 npyBeaeHi xapakTepuCTUKN KOHCTPYKLUIT gaxy Oyaisni, HA PUCYH-
Ky 4.4.1 npeacTaBneHo 30BHILLHIA BUrNS4 NOKPUTTA Aaxy.

Ta6bnuusn 4.4.1. XapaktepucTnka KOHCTPYKLUii gaxy

. Bucota | 3aranbHuii onip
Poamipu Mnowa . ;
KoHcTpyKuis nnnTn fgaxy | Tennonepenadi

Arua nAMTn nepe- neSperMTTzﬂ, NepeKpUTTS X naxy

BHYTP"»
naxy T reper M M (R gaxy, M™K/BT)
3anisobeToHHa GaraTtonycToTHa
11,7X131 ,3 1 529,6 nnuTa (220 MM),
rpaein kepamautosuin (200 mm), 2,65 1,47
YCbOoro 1 529,6 |(LUeMeHTHo-MilaHa cTsxka (20 mm)
LWndepHe NepekpuTTa

IcHytoue 3HaveHHA onopy Tennonepepadi Aaxy R paxy =1,47 M?-K/BT MeHLLe HiX Mi-
HiManbHe OOMyCcTUME 3HayeHHs1 Ornopy Tennonepeaadi NepekpuTTa HeonanBanbHUX
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ropuiy R gaxy min = 3,0 m%-K/BT, BignosigHo OBH B.2.6-31:2006 «Tenmnoga i3onsiyis oyai-
BEIbY.

PucyHok 4.4.1. Burnag nepekputTa gaxy

CTensi BEpXHbOrO NMoBepxy
KBapTMpK

30BHILWHIN BUrNag aaxy BHyTpiwHin Burnag gaxy

4.5.MipBan

MigBan, BucoTtow 1,7 — 2,2 M, po3TawoBaHui nig Bcieto nnoweto dyanHky. B nig-
Basni po3MilleHa HWKHA po3Bodka TpyO CMCTEMW OnaneHHsa, rapa4yoro Ta XOSI04HOro
BOAOMNOCTA4YaHHs, a TakoxX Tpyd cuctemmn kaHanisadii. 13onsauia Tpybonposoais BUKOHaA-
Ha 4acTKoBO. 3a paxyHOK HeedeKTUBHOI idonsuil TpybonpoBoaiB CUCTEMWN OMNaneHHs,
cepeaHs TemnepaTyp B niasani 3a onanioBanbHWin nepiog ctaHoButb +10 - 20 °C. B
Tabnuui 4.5.1 npencrtaeneHi xapaktepuctuku nigsany 6yaisni. Ha pucyHky 4.5.1
npeAacTaBneHo BUrnsA4 nigsany.

Tabnuusa 4.5.1. Xapakrepuctuku nigany

Mnowa N
. . Bucota | 3aranbHuii onip
Po3wmipu, | nepekputTa KoHcTpykuUis nantu . .
. niggany | tennonepegadi
M nigsany nepekpuTTS h v IR v2-K/BT
MnuTa S nigsan M BHYTP., niasanys
nepekpuT- 3ani3zobeToHHa baraTonycTtoTHa
TS nnuta (220 mm),
11,7x131,3| 1 529,6 rpaBin kepamantoBun (150 mm), 1,5-2 1,9
LuemeHTHo-niwaHa ctsxka (30 mm),
napket
Ycboro 1 529,6

IcHyloYe cepefHe 3HaueHHst ornopy Tenmnonepegauvi nigany R =1,9 M*K/BT mae
3HAYEHHS MEHLUMM HiXXK MiHiManbHe JONyCTMME 3HA4YeHHSA NepPekpUTTa Hag HeonanoBa-
HUMM nigBanamMu, Lo po3atalloBaHi Hkde piBHA 3eMni (R nigsany min = 2,6 M2'K/BT), BiO-
nosigHo [ABH B.2.6-31:2006 «Tennoga i3onsauia 6yaisenby.

PucyHok 4.5.1. Burnag nigsany
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5. XapakTtepucTuka iHXXeHepHUxX cuctem

5.1.0OnaneHHs
Oxepeno TennoBoi eHeprii

TennonocTtavyaHHs 6yanHKY Ha NOTpebu onaneHHs 34INCHINETLCS LeHTpanisaoBaHo
B[, 30BHILLHIX BOOASAHUX TEMOBUX MEPEX KOTESbHI Mo Byn. 3agHinpoBcbka, 7 Wwo obeny-
royeTbca Pinieto XopTuubkoro panoHy KoHuepHy «Micbki Tenmnosi Mepexi».

MMigknoyeHe TennoBe HaBaHTaXeHHss OyaiBni Ha onaneHHa CTaHOBUTb
0,389 lNkan/rog (451,5 kBT).

By3OJ1 TennoBoro BBeAeHHA

Byson TennoBoro BBeOEHHA 3HAaXoAUTbCA B TEXHIYHOMY nigninni. MNpuegHaHHA cu-
CTeMM onarieHHs BUKOHAHO 3a 3areXHOK CXeMOK 3 BUKOPUCTaAHHAM erneBaToOpHOro BYy-
3na. Nepiogn4yHO BMKOHYETLCS PEBI3is Ta PEMOHT 3anipHOl apmaTypu.

Tennoga i3onsAuia By3na TensnoBoro BBeAEHHS BiACYTHS.

By3OJ'I TENSIOBOro BBEAEHHS1 He obrnagHaHWN CUCTEMOK aBTOMATUYHOIO perynio-
BaHHA.

[na 34iMCHEHHA KOMepLiMHOro obriky CnoXWUTOI TENSOBOI eHeprii Ha onaneHHs
BYy30/1 TEnnoBOro BBeAEHHs 00nagHaHO ynbTpPa3BYKOBMM TEMMOBUM NiYUNbHUKOM
Sonometer 2000 3 TennoobumncnioBayem Infocal-5 (cepiiHmin Ne 5529 04Y387) Bupob-
HuuTBa Danfoss.

BHyTpilWWHbO0YANHKOBA cMcTEMa onasieHHs

[MpOeKT onaneHHs BMKOHaHUM Ha pO3paxyHKoOBY TeMnepaTypy 30BHILIHbOro MnoB.iT-
pa ts0. = -23°C. Po3paxyHkoBui nepenag TemnepaTtypy B CUCTEMI OnaneHHs NPUNHATO
95°-70°C.

Cuctema onaneHHsa NpUNHATA ogHOTPYOHa 3 HWXKHIM po3BEeAEHHSM, 3 BepTuKalib-

HUMWU CTOAKaMMN.

Tpy6onpoBoan 3MOHTOBAaHI 3i CTanbHUX €NeKTPo3BapHMX Tpyb i cTanbHUX Bogora-
30MpoBigHNX Tpyo.

MarictpanbHi TpybonpoBoau, WO NPOKNageHHI B TEXHIYHOMY Migninni, BpaxeHi
kopoa3ieto. KomnnekcHa 3amiHa cTanbHUX TpybonpoBoAiB Ha NONINPONiNeHoBi He 34inc-
HroBanach.

Tennoga i3onsauia marictpaneHMx TpybonpoBoAiB 3acTapina, BUKOHaHa 4YaCTKOBO.
MaTepian yTtenneHHa — MiHeparnbHa BaTa 3 MOKPIBENbHUM LIAPOM JTaKOCKMOTKaHUHM.
ToBwwmHa izonauii 6= 10-50 mm.

lMpoknagka cTosiKiB — BigkpuTa B340BX CTiH Oyaisni.
3axoaun 3 6banaHcyBaHHSA PO3MOAiINbY0i CUCTEMU HE 34iNCHIOBANUCD.

B qkocTi HarpiBanbHMX NpunagiB NpoekToM onaneHHs 6yaieni nepenbayanochb
BCTAHOBIIEHHS YaBYHHUX CEKUINHUX padiaTopiB. B 4acTuHi kBapTup pagiatopu 3amiHeHi
Ha antoMiHieBi abo BiMmeTaniyHi 3 JodaBaHHAM CeKLUii, WO MnopyLliye rigpasnivyHui pe-
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Xnm cnctemn. BigomMoCTi Npo KiNbKIiCTb Ta XapakTepUCTUKM BCTAHOBMEHUX OnantoBasib-
HUX NpuUNagiB B XO4i EHEPreTUYHOro ayauTy He Bynu HagaHi.

[MpoMUBaHHA cMCTEMU OManeHHs He NPoBOAUTLCA. BHacnigok Tpusarnoi ekcnnya-
Tauii 6e3 HanexHoro oO0cnyroByBaHHA pagiatopu Ta TpybonpoBoan 3abpyaHeHi
M’SKUMW Ta TBEPAMMM BiAKNaAeHHAMW, WO NPU3BOANTL A0 3HMXKEHHSI AKOCTI Tennono-
CTavaHHs.

Ha pucyHky 5.1.1 npuBegeHi enesaTtopHUi By30S1 Ta BCTAHOBIEHUI TENNOBUK Si-
YUNBHUK

PucyHok 5.1.1. By3on TennoBoro BegeHHA Ta TennoBUn NiYUIbHUK

5.2.MMobyToBe rapsiue BogonocrayaHHsA

apsye BogonoctadaHHsa (Bl1) 6yaisni 3gincHIOETbCA UeHTpanisoBaHo. [puea-
HaHHA CMCTEeMM OnaneHHs BUKOHAHO 3a BiAKPUTOK CXEMOK 3 LMPKynAuinHum Tpybon-
pOBOAOM.

MpuegHaHe HaBaHTaxeHHA Ha Bl ctaHoBuTb 0,083 MNkan/rog (97 kBT).

Tpy6onposoau Bl BuKkoHaHi 3i ctani. 3amiHa ctanbHuX Tpy6 Ha noninponineHosi
He 3aircHIoBanach.

KomepuiiHnin 06nik cnoXmnToi rapsyoi BoAM 34INCHIOETLCA MELLKaHUSMW iHOMBIOY-
anbHO, 3a NokasamMmm BUTPaATOMIpIB, LLIO BCTAHOBIIEHI B KBapTUpax.

MNogaya rapsyoi Boam BigdbyBaeTbca Uinogo60so.

5.3.OxonopXxeHHA

B OyaiBni 3a npoekTom He nepeabayeHo LeHTPanisaoBaHOI CUCTEMM OXOSTOAXKEHHS.
OX0onoaXeHHs1 BNacHMX KBapTUp MeLUKaHUAMU OyauHKy 34INCHIOETLCS B iHOMBIOYyanb-
HOMY MNoOpsaKy. XapakTepUCTUKM BCTAHOBIIEHMX KOHOMUIOHEPIB B XOA4i eHepreTU4YHoro
ayanTy He Bynn HaaaHi.
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5.4.BeHTnnsauif

B 6yaiBni nepenbaveHa BUTSXKHA cUCTEMA BEHTMNAUIT 3 NPUPOAHUM CMOHYKaH-
HAM. Mpunnue NoBiTpst 3abe3nevyeTbCsa Yepes BiKOHHI KBaTUPKM abo HeLLinbHOCTI BIKOH
i ABepen. BuganeHHA noBiTps 3 NPUMILLEHb — Yepes3 BUTSKHI PELUITKK, WO BCTaHOBMEHI
B KyXHSIX i CaHBYy3nax, Nno BepTuKanbHUX 30ipHUX BEHTUNAUIMHUX KaHanax 3a paxyHokK
rpasiTauinHOro Haropy.

Bunyck noBiTpa 3 kaHaniB BiabyBaeTbCA Ha NOKpiBMe B aTMocdepy.
Ha pucyHky 5.4.1 npuBegeHa cuctema BEHTUNALT.
PucyHok 5.4.1. BeHTunauinHa cuctema

306ipHWIN BEHTUNSALIAHUIA KaHanN Nifg CKAaTHAM NOKPUTTAM Aaxy
. A : ‘

s

5.5. EnekTponocradyaHHs

[xepeno enekrponocrayaHHA

EnektponoctavyaHHs 6yamHKy 3gincHioeTbes Big TI1-648, wo obenyroByetTbea 3a-
NOPi3bKNMM MiCbKUMW eneKkTpudHuMmn mepexamm BAT «3anopixecksobneHepro».

MigknoyeHe enekTpuyHe HaBaHTaXeHHs byaisni ctaHoBuTb 203,0 KBT.

Mo piBHIO HAQIMHOCTI €NEeKTPOMNOCTa4YaHHsA enekTponpunMadi XnTnoBoro 6yanHKy
BigHocaTbea o Il kaTeropii.

KBapTupHe oCBiTNeHHA

Migxig oo Bubopy cMcTemMmn OCBITNEHHSA KBApTUP 34INCHIOETLCS MELLKAHUAMM iHOW-
BigyanbHo.

BigomocTi npo Tvnn, KinbKiCTb Ta XapakTEPUCTMKMA OCBITIIOBanNbHUX Npuniagis, Lo
BCTaAHOBIIEHI B KBApTMpax, B XO4i EHEPreTUYHOro ayamTty He Oynu HagaHi.

OcBiTneHHA Micub 3aranbHOro KOPUCTYBaHHA

Cuctema ocBITNEeHHA Nig’i3aiB cknagaeTbea 3i CBITUNBbHMKIB 3 NaMnamMn po3apto-
BaHHA. Tpuanictb poboTn CUCTEMM OCBITNIEHHA CTaHOBUTL Big 8 o 16 rogmMH Ha Joby
B 3aNeXHOCTI Bif nopu poky. ABTOMaTtu4He yrnpasniHHA CUCTEMOIO BiACYTHE. MellukaHui
6yaMHKY BMUKaIOTb OCBITIIEHHS B 3aneXHOCTI Big noTpe6.

B tabnuui 5.5.1 npuBeneHi xapakTepuCTUKN CUCTEMU OCBITNIEHHS MiCUb 3aranb-
HOrO KOPUCTYBAHHS.
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Tabnuua 5.5.1 XapaktepuCcTkM CUCTEMWN OCBITNIEHHS MiCLb 3araslbHOro KOPUCTY-
BaHHS

OavHn4Ha Saneg | CREAUE  PRSRERGIIEEE
HanmeHyBaHHSA NOTYXHICTb, | KinbKiCTb [MOTYXHICTb, Tpnsanicrb CNOKNBARHS
BT KBT po6oTK Ha piK, eneKTpoeHepri.,
roA. T1c. KBTrog B pik
Jlamnn po3xaproBaHHSA 60 48 2,88 4266,10 12,29

Ni¢gToBe rocnogapcTeo

OcHaweHHs Byaisni nidhTamn He NependayveHo 3a NPOeKToM ByaiBHMUTBA.

IHWe obnagHaHHA

BigomocTi npo enekTpocnoxmBatode obnagHaHHs, WO BCTAHOBEHE B KBapTUpax
MELLKaHL,iB, B X04i eHepPreTUYHOro ayauTy He 6ynn HagaHi.

6. EHeprocnoxuBaHHS

6.1. BumipsiHe eHeprocnoxunBaHHA

CnoxuBaHHA TennoBol eHeprii Ha onaneHHa Ans adHanisy npeactaBneHo 3a
2009 — 2011 pp. 3BeeHi gaHi Npo CnoXuBaHHA TeNNoBol eHepril 6yANHKOM 3a OCTaHHiI

TPU POKM Ta OaHi po3paxyHKy 3HayeHb MUTOMOrO CMOXMBaHHS HaBedeHO B Tabnu-
ui 6.1.1.

HaHi npo cnoXxuMBaHHA MeLIKaHUAMU efleKTpOoeHepril, rasy Ta XxofoaHoi Boau
AnA aHanisy He HagaHi.

Ta6bnuusa 6.1.1. CnoxuBaHHA TENMOBOI €HEPril HA ONaneHHs

HavimeHyBaHHS OanHnui BuMipy 2009 2010 2011
ButpaTn Ha onnaty (6e3 NOB) | Tuc. rpH 93,29 97,87 115,67
TMC.KBTroa 776,30 807,01 953,78
CnoxumBaHHSA eHepropecypcis
Mkan 667,50 693,90 820,10
MnToMe eHeprocnoXKMBaHHs kB1-ron/m? 126,81 131,82 155,80

[MuTOoMe cnoXmnBaHHA eHeprii Ha onaneHHs 3a OCTaHHI 3 POKM 3HAaXOOUTbCH B Me-
Xax 126,8 — 155,8 kBT-rog/m? B 3anexHoCTi Bif TemnepaTypy 30BHILLIHbOrO MoBITPA Ta
TpMBanocTi onantoBarnbHOro nepiogy. ®akTnyHe NUTOME CNOXMBAHHA TEMSOBOI eHepril
Ha onarneHHs NnepeBuLLyE HoOpMaTMBHe 3HadveHHs (77 kBT-rog/m?) BignosigHO A0
[OBH B.2.6-31:2006 «TennoBa izonsuis dyaisenb».

Ha pucyHky 6.1.1 npuBegeHO CnoXxmBaHHS Ta BUTpATU Ha onnaTty TENSOBOI eHep-
rii Ha onaneHHs. ButpaTtn Ha onnaTy 3a onaneHHs po3paxoBaHi 3a Tapudammn 6e3 ypa-
XyBaHHS OnnaTtu 3a NnpueaHaHe HaBaHTaXXEHHS.
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PucyHok 6.1.1. CnoxuBaHHSA Ta BUTpaATK Ha onnaTty TENMOBOI eHeprii Ha onaneH-

HSA

T.KBT'ro CnoxuBaHHA THC.rPH BuTtpaTtu Ha onnaty

200 140

1000 120

80

600

60

400 40

200 - 20

0 : : 0

BuTtpatn Ha onnaTy TennoBoi eHeprii Ha onaneHHa B 2011 poui NOpiBHAHO 3
2009 pokom 36inbwmnncb Ha 42 %, a cnoxuBaHHA Ha 23 %. 36inbleHHa BUTpaT Ha
onniaTty 3a onarneHHs B OCHOBHOMY BUKIMKAHO 3POCTaHHAM Tapudy Ha ras.

Tapudgum ctaHom Ha 01.11.2012 p. npuBegeHi B Tabnuui 6.1.2. [InHamika pocty
TapuiB Ha TENNOBY Ta ENIEKTPUYHY EHEPrilo NnpeacTaBneHa Ha pucyHkax 6.1.2 - 6.1.3.
Tapudum Ha eHepropecypcu npmeeaeHi 6e3 ypaxysaHHsa MNAB.

B nepiog 2008-2012 pp. HapaxyBaHHs 3a BUMPOOHULTBO, TPAHCMNOPTYBAHHS, NOC-
TayaHHS TennoBOIl eHepril Ta onaneHHsa 34iMCHI0BANoCcs 3a ABOCTAaBKOBMM TapudoM.

Ta6bnuusa 6.1.2. Tapud Ha eHepropecypcu (cTaHom Ha 01.11.2012 p.)

Nen/n HanmeHyBaHHS Oa. sBumipy 3HayeHHs

1 TennoBa eHepris rpH/l'kan 161,52

2 EnekTpoeHepris:

- 3a obcar, cnoxutnn go 150 kBT-rog enekTpoeHe-

2.1 . rpH/KBT-rog 0,23
prii Ha Micsub

29 - 3a o?cm, qnommmm noHaa 800 kBT-rog enekrpo- rpH/KBT-ron 0,30
eHepril Ha micaupb

03 |~ 3a obcgdr, cnoxntnin noHag 800 kBT-rog enekrpo- rpH/KBT-ron 0,80

eHeprii Ha mMicaub

- ons 6araTtodiTHUX, MPUAOMHUX CIMEN Ta AUTAYMX
2.4 | OyanHKiB CIMEMHOro TUMy He3anexHo Big obcsriB rpH/KBTroa 0,23
CNOXMBAHHS eNeKTPoeHeprii

- ons BGaratokBapTUpHUX OyAMHKaxX Ta TypTOXMWT-
Kax, WO BUTpaYaeTbCsl Ha TexHiYHi uini (poboty
nigTiB, HacociB Ta 3aMKOBO-NEPEroBOPHUX MNpu-

2.5 . rpH/KBT-rog 0,30
CTPOIB, WO HanexaTb BnacHukamMm ksapTup barato-
KBapTUPHOro ByAMHKY Ha Npasi CMiNbHOI BACHOCTI)
Ta OCBITNIEHHS ABOPIB, CXigUiB i HOMEPHUX 3HaKiB

3 |Bopa rpu/m® 3,96
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PucyHok 6.1.2. Tapudu Ha enekTpoeHeprito Ans HaceneHHs B nepiog 2008-2012pp.

rpH/kBT-rop W EnekTpoeHepris
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PucyHok 6.1.3. Tapudu Ha TennoBy eHeprito B nepiog 2008-2012 pp.

rpH/T'kan
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6.2. bazoBe eHeprocrnoXXnBaHHA

BasoBe eHeprocnoXxunBaHHA — LUe pivHU 00CcAar BUTpaT TenmoBol eHepril Ha noTpe-
On TennonocTayaHHs Ta CNOXUBAHHSA eNeKTPUYHOI eHeprii. ba3oBe eHeprocnoXmBaHHS
CNYXUTb BUXIOHOK TOYKOK ANS OUiHKM pe3ynbTaTiB Ta HacnigkiB peanisauil NpoekTiB,
LLIO OOPIBHIOE Pi3HWMLI MiXK MOYaTKOBUMM (BMXiOQHMM) CTAHOM i CTaHOM nicnsa peanisauii
NPOEKTIB.

BasoBe eHeprocrnoXxmnBaHHA eHeprii Ha OnafeHHs po3paxoBaHO 3a [OMOMOrow
nporpamHoro komnriekcy ENSI EAB Software 3 BpaxyBaHHSM HOpPMaTMBHUX YMOB B
NPUMILLLEHHI.

B Tabnuui 6.2.1 - 6.2.2 npuBegeHi HOpMaTUBHI Ta NPUNHATHI KIMiMaTWUYHI AaHi 3ri-
aHo 3 [CTY —-HBEB.1.1-27:2010 «bygiBenbHa knimaTosnoris», Wo BMKOPUCTOBYBanucs
npw po3paxyHkax 6a30BOro CNoXxmBaHHs TENMOBOI €Hepril Ha OnaneHHs.
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Tabnuusna 6.2.1. TemnepaTypa 30BHILLHLOro NOBITPSA
Micaupb 1 2 3 4 5 6 7 8 9 10 11 12

HopmaTtusHa
COPEARA TOM- | 35 | 26 | 2 [101 164|202 |224 |214 162 | 96 | 35 | -1,1
nepatypa Mmi-
csus, °C

Tabnuusa 6.2.2. HopmaTtuBHI KniMaTUYHI NOKA3HUKN

HarimeHyBaHHSA MokasHukn

PoapaxyHkoBa TemnepaTtypa 30BHiLLIHbLOro nosiTp4, °C -21
CepefHs TemnepaTypa 3a onantoBanbHUN Nepioa 1,4
KinbkicTb 8i6 onantoBanbHOro nepiogy 166
CepefHsa HopMaTMBHa TemnepaTypa B npuMilLeHi, °C 20

Basose cnoxuBaHHs enekTpu4HOI eHeprii Ha 3aranbHO OYAWHKOBI HyXAW (OCBIT-
NEHHSA CXOA0BUX KNiTUH, pOBOTY NipTiB Ta iHWeE ), pO3paxoBaHO 3 ypaxyBaHHSM MOTYX-
HOCTI NpunagiB OCBITNIEHHA Ta Nepiogom Moro poboTn. XapakTepuCTUKM OCBITMOBaslb-
HUX Npunaais NnpueeaeHi B po3gini 5.4 «EnekrponoctavyaHHsA».

B cTpykTypi 6a30BOro CnoXxvBaHHsS HE BKIOYEHO CMOXWUBAHHA €NEKTPOEHeprii Ta

eHepril Ha Bl ksapTupamu.

3BefeHi NOKasHMKKU, NOPIBHAHHS (bakTUYHOro Ta 6a30BOro CNOXWMBAHHSA €Heprii,
npuBedeHi B Tabnuui 6.2.3 Ta Ha pUCYHKy 6.2.1.

Tabnuusa 6.2.3. 3BeaeHi NOKa3HUKN CMOXUBAHHA eHeprii

CraTtta 6logKeTy eHeprocnoxum- DaKTUYHE EHEPrOCNOXKMBAHHSA BbasoBe eHeprocnoxxumsaH-
BaHHA 2010 p. HA
Tnc.KBT-rog/pik Tnc.kBT-rog/pik
OnaneHHs 807.,0 807.4
BN
OcBiTneHHsa nig’isgis 13,4 12,3
IHWe enekTpoobnagHaHHsA
Bcboro 820,4 819,7

PisHnusa 6a3oBoro ta oakTUYHOro CrNoOXMBaHHS Ha OManeHHa He3HayHa, He nepe-
BuLLye 5% , LLIO NOSACHIETLCA NOXMOKOK NporpamMm npu po3paxyHkax.

PucyHok 6.2.1. CnoxuBaHHs eHepril 6yaiBneto

* . . gus N
T.kBT*ron IOcBiTneHHA nig’isaie @ OnaneHHA
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dakTnyHe eHeprocnoXxunBaHHA basoBe eHeprocnoXxmnBaHHA
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7. EHeproecpekTUBHI 3axoamu

EHeproegekTuBHI 3axoau 3rpynoBaHi Mo nakeTax B 3aNeXHOCTi Big KaniTanoem-
HOCTI Ta O4iKyBaHOI €KOHOMIl TeNnoBOI eHepril.

3aranbHun Nnepenik 3axoaiB 3 po30MBKOO MO NakeTam HaBedeHO B Tabnumui HXK4e.

3AMPOINMOHOBAHI EHEPTOE®EKTUBHI 3AXOAU

MakeTt Ne1

YacTkoBa MofepHisaLia cuctemun onaneHHsa (NPoMMBaHHS onantoBanbHUX Npunaais,

1 GanaHcyBaHHsSI CUCTEMU ONarieHHs, BCTAHOBMEHHSA aBTOMAaTUYHOIO perynaropy Tenso-
' BOro NOTOKY, BCTAHOBIEHHS TeNMoi3onAauinHnx pednekTopis 3a onantoBansHUMN Npu-
nagamm)

> 3amiHa BikOH Ta 6ankoHHUX GokiB (BCTaHOBNEHHA eHepro3bepiratoumnx BiKOH Ta 6an-
' KOHHMX BGroKiB)

3 YTenneHHs nig’iagis (3amiHa BIKOH Ha eHepro3depiratodi, BCTAHOBMEHHS BXigHWX yTen-
' neHnx gesepen, BigHOBMNEHHsS TaMbypiB)

4 MogaepHisauis cuctemu BeHTUNALIT (BCTAHOBNEHHSA NOKanbHUX NPUCTPOIB BEHTUNALIT 3
' pekynepaTopamu TEMMOTH)

5 MogepHisauis cMctemmn oCBITNEHHS Mig’i3aiB (3amiHa CBITUNBHMKIB 3 TamMnamm po3xapo-
' BaHHs Ha eHeprosdepiratodi CBITNOAIOAHI 3 JaTYMKaMM OCBITAEHOCTI Ta NPUCYTHOCTI)

MakeT Neo2

KomnnekcHa moaepHisauis cuctemum onaneHHs (nepexig Ha ABOTpYyOHY cuctemMy ona-
NeHHSs, BCTaHOBMNEHHS aBTOMATUYHOIO perynsaTopy TennoBoro NoToky, 6anaHcyBaHHS

1. CUCTEMU OnarieHHsl, BCTAHOBMEHHA GiMeTaniyHnx pagiatopis, TEPMOCTATUYHUX peryns-
TOpIB Ta NiYUNbHKKIB-pO3NO4intoBadiB Ha onantoBanbHMUX Npunagax, BCTAHOBMNEHHS Ter-
Noi3onsAUinHNX pedrIeKToPIB 3a onantBanbHUMK Npunagamm)

MogepHisauis dacagy

MopaepHi3sauisi 4axoBoro NepekpuTTA

MogepHisauis nigBanbHOro NepeKkpUTTS

3amiHa BikOH Ta GankoHHUX BnokiB (BCTAHOBIEHHS eHepro3bepiraoymx BiKOH Ta 6an-

5. :
KOHHMX BroKiB)
6 YTenneHHa nig’iaais (3amiHa BiKOH Ha eHeprosdepiratodi, BCTAHOBMNEHHS BXigHMX yTen-
' NeHnx OBepen, BiAHOBNEHHSI TaMbypiB)
7 MopaepHisauis cuctemmn BeHTUNSALII (BCTAHOBNEHHS NOKaNbHUX NPUCTPOIB BEHTUNSALI 3
' pekynepaTopamu TennoTn)
8 MogepHisauis cMctemun ocBiTNEHHS Nig’isais (3amiHa CBITUNBHKKIB 3 TamMmnamMm po3xapro-

BaHHS Ha eHepro3odepiratoyi CBITNOAIOAHI 3 4aTYMKaMU OCBITIIEHOCTI Ta NPUCYTHOCTI)

Habip 3axoais, wo BxoasaTtb Ao NMakety Ne1, noTpebyoTb MEHLUX KaniTanbHUX BU-
TpaT, NpoTe A03BOMSATb HECYTTEBO 3HM3UTU CMOXMBAHHA eHeprii Ha onaneHHs byaisni.

MakeT Ne2 nepepnbayvae 6inbw rnNnbokKy mopepHisauito Oyaisni, WO [03BOMUTb
3HM3NUTK NOTPEDM B eHepropecypcax Ha onaneHHsa npubnuaHo B 3 pasu Big 6asosoro
PIBHS CMOXMBAHHA Ta LOCATHYTU CepefHbOEBPONENCLKNX MOKa3HUKIB eHeproedekTns-
HocTi Byaisens.

[eTanbHiwa iHdopmaLlis woao eHeprosbepiraloumx 3axoniB HaBedeHa B po3ai-
ni7z7A1.
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7.1.0nuc eHeproecekTUBHUX 3axoaiB

3axin Ne1. KomnnekcHa moaepHi3auis cucteMu onaneHHs
IcHyro4ya cuTyauin

3acTocyBaHHA CUCTEMM onarieHHs 6e3 perynioBaHHSA TensioBoro NoToKy Npu3Bo-
OUTb A0 MigBULLEHOro PiBHA CNOXMBAHHSA TENNOBOI eHepril y nepioan 36inbLUeHHA TeM-
nepaTtypu 30BHILLUHLOrO MNOBITPS.

3a Becb yac ekcnnyaTtauii 6yaiBni KOMNIEKCHUA PeMOHT TpybonpoBOAiB CUMCTEMU
onaneHHs He BUKOHYBaBCS.

Tennoea i3onsuis nogaBanbHOroO Ta 3BOPOTHOro TpybonpoBoaiB cuctemm ona-
NEeHHs 3HaxoaAUTbCH B HE3aAOBINbHOMY CTaHi Ta YaCTKOBO BiACYTHS, WO NpM3BOAUTL OO
HenpoayKTUBHUX BTpAT TEMNSIOBOI eHepril B cMCTeMax po3noginy.

Cuctema onaneHHs 6yaisni posbanaHcoBaHa. HepiBHOMIPHICTb po3noaineHHs Te-
NMOHOCIS Yy BHYTPILWHIM Mepexi NpuM3BOAUTb 00 KONMMBAHb BHYTPILWHLOI TemnepaTypu
NPUMILLLEHb 3aNeXHO Big CTOSIKY CUCTEMM OMarneHHs.

B skocTi onantoBanbHUX Npunagis BCTAHOBMEHI YaBYHHI cekuinHi pagiatopu. Mo-
XIMBICTb peryritoBaHHA Tensnosigaadi npunagis onaneHHs BiacyTHA. B YacTuHi kBapTup
YaBYHHi pagiatopu 3aMiHeHi Ha antoMiHieBi abo BimeTaniyHi 3 gOAaBaHHAM CEKLUIN, WO
NopyLUYeE rigpaBnivyHUA PEXUM CUCTEMMU.

[MpoMuBaHHA cMcTeMU OnaneHHs He NpoBOAUTLCA. BHacnigok Tpusarnoi ekcnnya-
Tauii 6e3 HanexHoro o6cnyroByBaHHs pagiatopy Ta TpybonpoBoan 3abpyaHeHi
M’'SIKUMX Ta TBEPOUMM BiAKNagEeHHAMM, WO NPU3BOAUTL 00 3HWKEHHSA AKOCTI Tennono-
CTayaHHS.

Onuc 3axoay

[na OoTpMMaHHA MakKCUManbHOro eKOHOMIYHOro edekTy, MUTaHHSA MoAepHisauil
cucTeMM onaneHHa HeobxigHO po3rnsgaTtv KOMMIEKCHO, TOBTO BKMAYaATU OfHOYaCHe
nepeycraTkyBaHHA abOHEHTCbKMX BBOAIB i 3aMiHY BHYTPILLHIX CUCTEM ONarieHHs.

KomnnekcHa mopepHi3auis cuctemmn onaneHHs nepenbayvyae HacTynHi 3axo-
an:

e 3aMiHa MaricTpanbHUX Ta po3noainbymx TpyobonpoBoais;

e BCTaHOBJIIEHHA aBTOMATMYHOIO PErynaTopy TEMMOBOrO NOTOKY;
e nepexig Ao ABOTPYOHOI cMcTeMn onaneHHs;

e 0OanaHcyBaHHS CUCTEMM OMarieHHs;

e 3aMiHa YaBYyHHUX pagiaTopiB Ha BiMeTaniyHi;

e BCTaHOBJIEHHS TEPMOPEryNATOPIB Ta NiYMNbHUKIB-PO3NOAIN0BaYiB Ha npunagax
onarneHHs;

e BCTAHOBJIEHHA TEMNSIOI3ONSALIMHUX pedriekTopiB 3a onasntoBanbHUMKU NpunagamMu.
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Bubip 3axoniB MogepHisauii cMcteMn onaneHHsi 3aCHOBaHUM Ha BMMOrax gepas-
HUX HOPMATUBHUX JOKYMEHTIB:

e 000B'A3KOBE perynioBaHHA BUTpaATM Ta TemnepaTypu TEMNMOHOCIA 3a NOrogHUMM
yMOBaMu B iHOMBIQYyanbHUX TENMOBMX NyHKTaX; 3abOpoHa 3acTOCyBaHHSA eneBa-
TOpiB, OOMYCK 3aCTOCYBaHHS HACOCIB 3 YACTOTHWUM pPErynoBaHHSAM, OOMYCK 3a-
CTOCYyBaHHS aBTOMAaTU4YHOIO OOMEXEHHSI BUTpaTK Ha OyaiBnio 3amMicTb NiMITHUX
wand (OBbH B.2.5-39: 2008 «Tennosi mepexi», 3miH. Ne 2:1999 pgo CHwull
2.04.05-91 «OToNnneHne, BEHTUNALUUSA U KOHONLNOHUPOBAHUEY);

e 000B'A3kOBE aBTOMaTM4HeE rigpaeniyHe HGanaHCcyBaHHS CTOSKIB abo npunagoBux
BiTOK cuctem onaneHHs (ABH B.2.2-24:2009 «[TpoekTyBaHHA BUCOTHUX >KUTIO-
BMX i rpoMaacbkux OyauHkie», 3amiH. Ne 2:1999 no CHwull 2.04.05-91 «OTonne-
HWe, BEHTUNALMSA U KOHAULMNOHNPOBAHUE );

e 0060B'sI3KOBE 3aCTOCYBaHHSA aBTOMAaTUYHUX TEPMOPErYNATOPIB HA OnantoBanbHUX
npunagax cuctem onaneHHs (3miH. Ne1:2009 [IBEH B.2.2-15-2005 «>Kutnosi 6y-
AnHkny; OBH B.2.2-15-2005 «>Xutnosi 6yguHkuny; ABH B.3.2-2-2009 «PekoHcT-
PYKLifl, PEMOHT, pecTaBpauis 06’ekTiB 6yaiBHMuTBa. XXutnosi OyamHkn. PekoHCT-
pyKUia Ta kanpeMoHT»; 3MiH. Ne 2:1999 no CHwull 2.04.05-91 «OTtonneHune, BeH-
TUNAUMS U KOHOULNOHUPOBAHMEY» TOLLO);

a TakoX 3 ornsaay Ha CTaH iCHYH40l CUCTEMU onarneHHs ByanHKY.

OcHOBHMM 3aBOaHHAMM MOAEPHI3aLil € CKOPOYEHHST CMOXUBAHHS TEMNSIOBOI eHepril
Npw NOnNIMLWeHHi PiBHA TENNOBOro KOMJOPTY B KBapTUpax.

PerynioBaHHSA CNOXWBaHHSA TENJIOBOI eHepril.

3acTtocyBaHHA TOro abo iHWOoro BcTaTtkyBaHHs abOHEHTCLKOro yBeaeHHsa 6araTto B
YOMY BM3HAYEHO rigpaBniyHMMK NapaMmeTpamm TENOHOCIS B TpybonpoBoaax TensoBoi
Mepexi. [1ns cnpoLweHHs aBToMaTUKM onaneHHs NPUUHATa ANs 3aCTOCYBaHHA TUNoBa
cxema 3 perynaropom TennoBOro MOTOKY, UMPKYMAUINHUM HacoCOM Ta perynatopom
nepenagy TUCKY. B AKOCTi peryniooyoro npucTporo BUKOPUCTOBYETLCS KrnanaH i3 enekr-
PUYHMM MPUBOLOM.

B Oopatky A npefcraBneHa getanbHa cxema Ta npuHUMn Ail iHauBigyanbHOro
TENMOBOro NyHKTY i3 3aNeXHUM NigKNIYEeHHAM aboHeHTa.

Perynatopu TennoBoro NoToKy LUMPOKO NPeACTaBMEHi Ha PUHKY 3aKOPAOHHUMU 1
BiTYM3HSAHUMN BUPOOHMKamMn. Hawnbinbl WMPOKO Bigomi Ta Aobpe 3apekomeHOoBaHi
BITYUN3HSAHI BUPOOHMKM — KniBcbkKi nignpuemctea KWAPM i CEMITAJ.

Mepenik pobiT 3 MogepHi3aLii TeNNOBOro NyHKTY:
e [leMOHTax CTaporo BCTaTKyBaHHS TEMNMOBOMO MyHKTY;
e YCcTaHOBKa CUCTEMW perynioBaHHS TENSIOBOro NOTOKY Ha BBEAEHHI B OyaiBnio;
e YCTaHOBKa ManoLwyMHUX perynbOBaHnX LMPKYIAUiMHUX HACOCIB;

e YcTaHOBKa AOMOMDKHOIO yCcTaTKyBaHHS ANns 3abesneyeHHss HagilHOro i SIKiCHOro
TENonoCTa4YaHH4.
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PosTawyBaHHS iHOUBIQyanbHOro TennoBOro NyHKTY nepefbayeHo B TEXHIYHOMY
nigninni. NpoekTom He nepeabavyaeTbCs MOAEPHI3aLisi By3na BBEAEHHS rapsyoi BOAMW.

BapricTb peanisauii 3axogiB 3 obnawTyBaHHA abOHEHTCbKUX TEennoBuX BY3riB
BBELEHHSA aBTOMATUYHMMU PErynaTopamMmm TEMNNOBOro MNOTOKY 3aneXxHOo Big Temnepary-
P 30BHILLHBOrO MOBITPSA BM3HAYaeTbCA Ha cTafil pobo4oro NpoekTyBaHHs, 30Kpema 3a
nporpamHmm komnnekcom ABK. OpieHTOBHa BapTiCTb perynaTopiB TEMNSIOBOro MNOTOKY 3
A0MNOMiXXHMM obnagHaHHAM Ta poboTamum npuBeaeHa B Tabnuui 7.1.1.

Tabnuusa 7.1.1. OpieHTOBHa BapTiCTb 06nagHaHHA, maTepianis Ta pooiT.

No HanmeHyBaHHS ycTaTKyBaHHA Ta pobiT 6er:>,thB 3rﬁ:'j‘i3
1 |Kepytoye peryntoBanbHe obnagHaHHA 11 001,07 13 201,29
2 |Odatyukun TemnepaTypu 741,91 890,29
3 |BukoHaBue obnagHaHHS Ans perynoBaHHs TemnepaTtypu 12 531,25 15 037,50
4 |HacocHe obnagHaHHSA 11 558,15 13 869,78
5 |O6nagHaHHA AN pyYHOro perynioBaHHSA TUCKY 478,53 574,24
6 |EkcnnyaTauinHa rigpasniyHa apmaTtypa 8 977,33 10772,80
7 |EkcnnyaTauiviHe BMMiptoBanbHe obnagHaHHs 491,78 590,13
8 |Martepianu i 3'egHyBanbHi YacTMHM Tpybonposoay 2 463,80 2 956,56
9 |EnekTpoMoHTaxHe obriagHaHHs | maTepianm 432,81 519,37
10 | TennoizonsauinHi i aHTUKOPO3iHI MaTepianu 920,50 1104,60
11 O6J‘lla,El,Ha.HH$| i MaTepianu By3niB BpiBHOBaXXyBaHHS pi3- 4 800,59 5 760,71
HWLi TUCKIB Ha BBOAAX
12 |Po3pobneHHst pobo4oro NnpoekTy 4 351,82 5222,18
13 |MOHTaXHi (MexaHi4YHi, eNeKTpOTEXHIYHI) poboTK 10 879,54 13 055,45
14 ?gl-cl:il:;manaromkyaanbm po60TK Ta BBEOEHHS B eKcnya- 1081.95 1305.55
Bcboro: 70 717,03 84 860,4

3amiHa maricTpanbHuUX Ta po3noAinbLyYnx TpyoonpoBoais

BHacnigok TpuBanoi HeHanexHol ekcnnyarauii cucteMu TennonoctavyaHHs Byais-
ni, ctanesi TpybonpoBoAN CUCTEMM OManeHHs 3a3Hanu 3MiH. 3 4acom Ha BHYTPILLHIX
CTiHKax TpyO yTBOpUNUCS BigKNaAeHHs Pi3HOI Npupoau Ta xapaktepy. HesanexHo Big
XiMiYHOro cknagy i CTPYKTypw BigknageHb, X yTBOPEHHS NPUBOAUTL [0 CEPMO3HOro 3a-
CMiYEHHS1 Ta 3MEHLUEHHS NPOMYCKHOI 30aTHOCTI Tpy6onpoBoaiB, 36inbLUEHHIO X LLOPCT-
KOCTi i 3Ha4yHoOro 36inbLUEeHHs rigpasniyHoOro onopy. 3MeHLWYyeTbCA Tennosigaada ona-
nioBanbHUX Npuniagis, 3pocTtae BUTpaTa eHepril Ta NigBULLYETBCA 3arposa JoKasnbHOI
KOpoail.

Hanbinblwoi Wwkoam yTBOPEeHHI BigKnageHHs MOXyTb 3aBAaTv CUCTEMi aBTomaTu-
3auil TennonocTavyaHHs.

B pamkax komniiekcHol MogepHisauil cMctemMu onaneHHsa NponOHYETbCHA OpraHi3y-
BaTWM OBOTPYOHY cucTemMy onaneHHa OyaiBni, 3aMiHUTW iCHYIOMI cTaneBi po3noginbyi
TpybonpoBoan onaneHHst Ha Tpybu 3 3wmnToro nonietuneHy (PEX), a marictpanbHi — Ha
nonepeaHbLO i3051bOBaHi NiHONOMiypeTaHoM.
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Ea.l'IchyBaHHFI CNCTemMu onarieHHA

[na HopmanbHOro Ta cranoro OyHKLiOHYBaHHSA CUCTEMM OnaneHHsa byaisni 3ara-
NbHAa KiNbKIiCTb TEMNMOHOCIA CUCTEMW OMnarneHHsA NOBWHHA PO3MOAINATACA No napanesb-
HUX LMPKYNAUIMHMX KOHTYpax Takum YMHOM, W00 BTpATM TUCKY B KOHTypax Oynu piBHi
Mi>k coboto. Takum YMHOM, Onst pO3noAiny TENOHOCIA BiANOBIAHO 4O TENSIOBMX HaBaH-
TaXeHb LMPKYNALIMHUX KOHTYPIB CUCTEMU ONaneHHsl, HeobXigHO BMKOHATW rigpaBnivyHe
yB’siI3yBaHHS 3a paxyHOK 3abe3neyeHHs 0gHAaKOBMX BTPAT TUCKY B KOHTYpax.

Kpim TOro, 6anaHcyBaHHA NpunagoBuX BiTOK CUCTEMM OMNaneHHsa HeobxigHo Ans
CTBOPEHHS (PIKCOBAHOrO rigpasBniyHOro onopy, LWo 4O3BOSIIE CTBOPUTM HEOOXiAHWIA ne-
penag TUCKy nepen Tepmoperynatopamn, To6To 3abe3neynTtn perynoBaHHsS Tennosig-
Aadi onantoBanbHUX Npunagis ansa niaTpuMKy 3agaHol TeMmnepaTtypuy B NPUMILLEHHI.

Takum 4YnHom, rigpasniyHe H6anaHCyBaHHS CUCTEMW OManeHHs 403BONUTb HOpMa-
nizyBatn TemnepaTypu no nNpumMilLleHHAM 6yaiBni, NOKpawmTb caHiTapHi ymoBu nepeby-
BaHHSA NOLEN, a TAaKOX A03BOSMNTb 3MEHLLUNTU NEPEBUTPATU TENSTOBOI eHepril.

[na BupiBHIOBAHHSA rigpaBnivyHUX BTPAT Y KOHTypax CUCTEMW OnarieHHs BUKOPUC-
ToBYyeTbCS HGanaHcyBanbHa apMmaTtypa pyyYHOro abo aBTOMaTUYHOrO perynioBaHHs, sika
npegcraBneHa Ha puHKY YKpaiHu Takmmu BupobHukamu sk Danfoss, Herz, Honeywell,
Oventrop ToWwo.

B pamkax 3axofy MpPOMNOHYETLCA BUKOHATM PO3PaxyHKW LWOAO rigpaBnivyHOro Ta
TENSOBOro PEXMMY CUCTEMU ONareHHs!, 3a pesynbTaTaMn SKNX 34iMcHUTK 6anaHcyBaH-
HA cucTeMu onaneHHs OyaiBni WNSAXOM BCTaHOBMEHHA GanaHcyBarbHUX BEHTUMIB Ha
BEPTUKANbHNX NpMUNagoBuX BiTKax (CTosikax) CUCTEMWN.

BcTtaHoBnNeHHs1 TepMOpErynaTopiB Ta NiYNNbHUKIB-po3noaintoBaYiB
Ha npunapax onaneHHs

Tepmoperynsatop npusHayvaeTbCs NS NIATPUMKA B npumilieHi Oyaisni 3agaHoi
HeobXxigHOT TemnepaTypu NOBITPSA. TepMoperynatopu onaneHHs 3MiHIOKTb KiNbKiCTb
TeNmoHOCIA, d9Kka NpoXoauTb Yepes onastoBanbHUA MPUCTPIA, B 3aneXHOCTi Big 3MiHM
TemnepaTypu B NpuUMiLeHHi. Takum YMHOM 36inbluyeTbcs abo 3MeHLWYETbLCA TensoBia-
Aada onarntoBarnbHOro npunagy.

Tepmoperynsatopu onaneHHs BCTaHOBNIOKTL Be3nocepeHbO Ha onarntoBasibHOMY
npuctpoi abo nepen HUM Ha TpybonpoBoAi, WO nogae B NPUCTPIA TennoHocin. 3a go-
NOMOIOK TEPMOPETNYNATOPIB MOXHa peryrnoBaTu Temnepartypy B NPUMILLEHHI Ha iHTep-
Bani Big +6°C po +28°C. [aHi npunagn O03BONAIOTb NEPELLUKOAXKATU NeperpiBy npumi-
LeHb, 3abe3neyyoumn B NpUMILLEHHAX KOMGOPTHY TemnepaTypy nosiTps.

Ha pucyHky 7.1.1 npeacraBneHun pagiaTopHUin TEpMOPErynaTop Ta NiYnnbHUK-
po3noaintoBay Tenna Ha onantoBanbHUX Npunagax 3 pPisHOK KOHCTPYKUIED NOBEPXHI.
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PucyHok 7.1.1. 30BHIiWHIN BUrNsg TEPMOCTAaTUYHONO BEHTUMO Ta padiaToOpHOro
nivnnbHUKa-po3nogintosaya tenna.

E

BcTaHOBRNeHHA TennoisonsauinHoro pedrnekropa

Pagiatopn cuctemmn onaneHHs po3TallOBYHOTLCS YacTilwe 3a Bce Mg BikHaMu Ha
BiacTaHi NpudnuaHo 20 cm Big 30BHILHLOI CTiHA. TakMM YMHOM YaCcTUHAa TENMOBOro no-
TOKY BiJ pajiaTtopis BUTpAYaETLCA Ha NPOrpiB CTiHW.

HannpocrTiwwi cnoci6b 36inbLlieHHs TemnepaTypy B NPUMILLEHHSAX Ha Kiflbka rpagy-
CiB - BMKOPUCTaHHA Tennosigbueatoyoro martepiany. [Ansa 36inblweHHs Tennosigaadi 3a
pagiaTopoM pPO3MILLYOTb TENNOI30NALINHUIA pedneKkTop 3aBTOBLUKM 5 — 7 MM 3 NoBepx-
Heto i3 ponbrn (Hanpuknag, niHodgon, niHonponineH). HaBegeHun martepian € caMok-
newYvnMm.

Tennosigbueatounm matepian 3 NOBEPXHED i3 ONbrv NepeLlKkogXae HarpisaHHO
CTiHM Ta nigBuLLye TemnepaTypy Yy NpuMilLleHHi Ha 2 - 3 rpagycu 6e3 gooaTtkoBuX Bu-
TpaT Ha 36inbLUeHHa TeMnepaTypu TENSIOHOCIA.

Ha pucyHky 7.1.2 HaBegeHWI 30BHILLHIN BUIMSA TENOI30NALIMOHONO pednekTo-
pa

PucyHok 7.1.2. 30BHIiLWHIN BUrNs4 TEN0I30NALIMHOIO pedriektopa

""" . cemm

s onii] |
[
PesynbTatn po3paxyHKy eKOHOMIYHUX NMOKa3HWUKIB pearnisauii 3axoqy npuseneHo B
Tabnuui HMx4e.
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Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EkoHoMisi eHepril: TennoBoi eHepril Ha onaneHHs: 11,23 KBT-r/m?pik
‘OnanioBanbHa nnowa 6 122 m? = 68 739 kBT /pik
-Baprictb TE 0,201 rpH /kBTr = 13 848 rpH/pik

IHBecTULT:

Pospo6ka/lTnaHyBaHHSA 75 878 rpH

YnpasniHHa MNpoekTom 18 970 FPH

ObnagHaHHA 616 509 rPH

BcraHoBneHHs 237 119 rpH

Bcboro iHBecTuuin 948 475 rpH

Yucta eKkoHOMiIs1 13 848 rpH/pik

MpocTni CTPOK OKYMHOCTI 68 pokiB
ONCKOHTOBaHUM CTPOK OKYMHOCTi 99 pokiB

BHyTpiwHa Hopma peHTabenbHocTi (IRR) 0

Yucrta npuBegeHa BapTictb (NPV) -822 349 rpH

KoediuieHT uncrtoi npuBegeHoi saptocti (NPVQ) -0,87

HopaTtkoBa iHpopmauin

10 NpoeKTy YacTKOBOI MOAepHi3aLil CUCTEMM ONaneHHs BXOAATb HACTYMHI 3axoau:
NPOMMBAHHSA ONanioBanbHUX Npunagis Ta 6anaHcyBaHHA CUCTEMMW, BralUTyBaHHS aB-
TOMaTU30BaHOro iHAWBIAYanbHOrO TEMSOBOrO MYHKTY 3aneXxHOro Tuny, BCTaHOBMEHHSA
TennoisonauinHMx pedriekTopis 3a onantoBanbHUMN Npuiagamu.

[leTanbHiWwmnn onnc o0aHOro 3 HAX HaBEeAEHUN HXKYE.

NMpomunBaHHA onantoBanbLHUX Npunaais

Tennosigoaya onantoBanbHUX Npunagie 6e3nocepeaHbO 3anexuTb Big PiBHA 3a-
POCTaHHSA TBEPLOKPUCTaNYHUMU | OpraHiyHMMK BiOKNaAeHHAMU Ha 1i BHYTPILLHIX NOpo-
XHUHaX. Yum Binblue BigknageHHs, TUM HUXKYa Tennosiggada.

MpounweHHs pagiaTopis Npu3BOAUTbL A0 BIOHOBIIEHHS i ONTUMI3auil pexunmy po-
B60TK cucTeMn onaneHHs i BIQHOBNEHHS PO3paxyHKOBOI TeMnepaTypu B NPUMILLLEHHSAX.

TexHonorisa rigponHEBMaTUYHOIO OYULLEHHA 3aCHOBaHa Ha BUKOPUCTAHHI NOTYX-
HOI iIMMYJSIbCHOI 4030BaHOI yaapHO-XBWUIEBOI Ail rigponHEBMAaTUYHOIO CTPYMEHS, SKUN
Aie ayxe kopoTkuir vac (MeHwe 0,04 cik). IMnynbCHMIA BUKNG, CTPYMEHS BigOyBaeTbCA B
NOpOXHWHY BaTapei 3 rigponHeBmonaTpoHa. B cBoto yepry B rigponHeBmonaTpoH ([T1M)
Nno ABOX LUMaHrax nogaeTbCa TeXHOsoriYHa Boda i CTUCre NoBiTPS BUCOKOTO TUCKY. Y
TN Big®yBaeTbCcs 3MilyBaHHS pobounx cepenoBuLy B NeBHOMY 06'eMi i came gaHum
PO34YMHOM BigOyBaETLCH OUULLIEHHS | BUOAMNEHHS LWWIamiB 3 BHYTPILWHIX NOPOXHUH BaTa-
pei B 3BOPOTHIiM Tpybonposig, a gani B kaHanisauito. Cxema o4unLEeHHA npuBegeHa Ha
pUCyHky 7.1.3.
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PucyHok 7.1.3. Cxema ounLleHHsA Ha npuknagai 3-x noBepxoBoi Byaisni.

TEMRDHOCHTEME =

uill il iu M
EEE

” D

OEPATILA™ ==

Ocob6nuBocTi i nepeBarn TeXHOnNorii:

1. Po6ouwnn npuctpin IMIM.
2. Micue moHTaxy I'TII.

3. 3anipHa apmaTypa Ha
CTOSIKY.

4. 3BOpOTHMI TpyBONpOoBIA.

5. OnantoBanbHi Nnpunagu.

e pobBoTun npoBoaaTbcs 6e3 BUCeneHHs MellkaHuiB i 6e3 BigpuBy Big crnyx60Bux
000B's3KIB NepcoHany;

e LNOpPiYyHO, B T.4. B3aUMKY Npu Temnepatypi o -20 °C;

e 0e3 BigkntoYeHHs nogadi TennoHocisa o ob'ekty (byaisni);

e 0e3 JeMOoHTaxy onanoBanbHUX NpUNaaie i cMCTeMu onantoBaHHS;

e CcaHauji niggaeTbCcsa iHOUBIAYaNnbHO KOXEH pagiatop B MPUMILLIEHHI;

e 4ac Ha TeXHOMNOrYHUA LUK caHauil ogHoro pagiatopa 8o 15 xB; 2-Xx NOBEPXOBOI
6ygaieni (80 pagiaTopiB) — 3 poboui AHA; 60-TK KBApTUPHUIN BYANHOK — 8 OHIB.

OpieHTOBHa BapTiCTb NPOMMBAHHA OOHIET CEKUil pagiaTopa 25 rpH., 3 ypaxyBaHHAM
NPOMMBAHHS CTOSKA.

Pe3ynbTatn po3paxyHKy eKOHOMIYHUX MOKa3HWKIB peanidauii 3axoay 3 4aCTKOBOI
MOJEpPHI3aLil cucteMn onaneHHs NpMBeaeHO B Tabnuui HMXK4e.
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Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EkoHoMisi eHepril: TennoBoi eHeprii Ha onaneHHs: 6,24 KBT-r/m?pik
‘OnanioBanbHa nnowa 6 122 m? = 38 188 kBTr /pik
-Baprictb TE 0,201 rpH /kBT-r = 7 693 rpH/pik

IHBecTULT:

Poapobka/llnaHyBaHHSA 26 693 rPpH

YnpaeniHHa MNMpoekTom 6 673 rpH

O6nagHaHHsA 216 882 rpH

BcTraHoBneHHs 83 416 r'PH

Bcboro iHBecTULin 333 665 rpH

Yucra eKoHOMiIs 7 693 rpH/pik

MpocTni CTPOK OKYMHOCTI 43 pokiB

ONCKOHTOBaHUM CTPOK OKYMHOCTi 99 pokiB

BHyTpilwHA Hopma peHTabenbHocTi (IRR) 0

Yucrta npuBeaeHa BapTictb (NPV) -263 598 rpH

KoediuieHT unctoi npuBeaeHoi BaptocTi (NPVQ) -0,79

3axin Ne2. MopepHisauia ¢pacany
IcHyro4ya cuTyauin
CTiHm 6yaiBni naHenbHi, B 3a40BINIbHOMY CTaHi.

CepeoHe  3HadyeHHA  onopy  Tennonepedadi  iCHYKYMX  CTiH  cCKnagae
R = 0,76 v*K/BT, Wwo He Bignosigae HopMaTUBHOMY MOKa3HuKy ans |l TemnepaTtypHoi
30HK ekcnnyaTtauii 6yanHky R = 2,5 m?-K/BT (B13HaveHo BignosigHo ABH B.2.6-31:2006
«Tennosa izonauis dyaisenby).

Onwuc 3axoay
B skocTi nepesar npu ytenneHHi gpacagy BUCTYNarTb HACTYMHI aCnekTu:

e EKOHOMIYHUIA — 3MEHLLUEHHS eHepro3aTpaTt Ha onaneHHs NpuMileHb NpubnunsHo
Ha 30%;

e couianbHW — 30iNbLUEHHS KOMAOPTY NPUMILLEHb (BIOCYTHICTb NNICHABU, rpUoKy,
HOPManbHUA PEXUM BOMNOrOCTi Y MPUMILLEHHI, TOLLO).

30BHILWHA Tennoizonsuis dacaay 6yaisni 3abe3neynTsb:

e BIiANOBIQHICTb MIKPOKMiMaTy BHYTPILWHIX NPUMILLEHb BUMOram Lilo4mx Ha TepuTo-
pii YKpaiHM TENNOTEXHIYHNX NapaMeTpiB;

e 3MEHLLEHHS BUTPAT €Heprii Ha CTBOPEHHS NOTPIOHMX NapamMeTpiB MikpokniMaTty
BHYTPILLHIX NPUMILLEHb;

e cTabinizauito TENNOBOr0 PEXMMY Yy BHYTPILIHIX NPUMILLEHHAX MNPOTArOM Pi3HMX
nip PoKy;

e LUBMOKUW NPOrpiB B Nepiog onantoBanbHOro Ce30Hy Ta LWBUAKE OXONOMXKYBaHHS B
NiTHIN Nepioa POKy NOBITPS BHYTPILUHIX MPUMILLLEHD;

e Kpauwle 36epexeHHs OyaiBni 3a paxyHOK 3MEHLUEHHA aedopMauii KOHCTPYKLIiN,
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L0 BUKMMKAKOTBCA Pi3KMMU nepenagamu TemnepaTtypu 30BHILLHLOIMO cepeaoBu-
LA, a TaKOX 3a paxyHOK 3abe3nevyeHHs 3axXmCTy Bif KOPO3ii 30BHILLHIX OropoaXy-
BaSlbHNUX KOHCTPYKLIN;

e MOKpaLLEHHS 30BHILLHLOro BUrNaay dacaay 6yaisni, Wo paHiwe ekcnnyaTtyBanu-
CSl NPOTArOM TPMBAnoro 4yacy.

Bci cuctemun cpacagHi TennoizonauinHo-o3gobntoaneHi (gani COTO), aki BUkopu-
CTOBYHOTbCS B OyaiBenbHin ranysi YkpaiHu, MoXxHa po3noginutun Ha Tpu rpynn — A, b, B:

pyna A — COTO He BEHTUNBbOBaHI 3 MOKPUMM npoLecamm, TO6TO LUTYKaTypKamu.
'pyna B — CPTO He BEHTUNbOBAHI 3 JIMYKYBAHHAM LIErTIOH0.

pyna B — COTO BeHTUNbOBaHI 3 iHOYCTpiaNibHUMK FIMYKYBanNbHUMW efnemMeHTa-
M.

B npoekTti posrnggaetsca CPTO rpynu B, Ak onTumanbHa 3a ekcnnyartauinHnumu,
TennoisonauiMHMMKM Ta BapTICHMMKU MokasHuMKaMmu. Ha puHky 6yaiBernibHUX matepianis
npeacTaBneHnn LWMPoKu BUBIp Tak 3BaHMUX «BEHTUNbOBaAHMX ddacagiBy.

[eTanbHUM onNnc cy4acHux cuctem dacagHux TennoidonsauinHo-03406toBanbHMX
rpynu B HaBegeHun B [lopaTtky b.

Bepyun go ysaru Te, WO HOPMATUBHI BUMOIM LWOAO TENMOBUTPAT Ha OMNaneHHs B
YKpaiHi 3Ha4HO nepeBULLyOTb €BPONENCbKi cTaHaAapTW, PEKOMEHOYETbLCS BUKOPUCTO-
ByBaTU Tennoy idonsuito ToBwmnHow 200 mm. Takum YnmHOM ByayTb BpaxoBaHi 3aranb-
HOEBPONENCbKI TeHAEHLUIT B cdpepi yTenneHHsa dacanis OyanHkis.

Ha pucyHky 7.1.4 HaBefeHWI 30BHIWHIM BUrnag 6yaieni nicna npoBeaeHHs Tep-
MomogepHi3auil dpacagy. Ha pucyHky 7.1.5 HaBegeHa cxema yTensieHHs CTiH 3a MeTo-
OOM «KepaMiYHUN BEHTUNbOBaHUN hacag».

PucyHok 7.1.4. 30BHiWHIN BUrnsg 6yaieni 3 CUCTEMOIO «KepaMivyHUA BEHTUNBO-
BaHu dbacan»
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PucyHok 7.1.5. YTenneHHa CTiH 3a METOOOM «KepaMiYHUN BEHTUNbLOBaHUN hacan»

JaxucHe 0anobnoeansHe NOKDITTA by , e /' / Hecyua cmiHa

BerminAujiHui kasan A

Yrenmosay

{
/ :
~Y4 4,
e
v

\w__; Lt

Po3paxyHOK e@{eKTUBHOCTI BNPOBaPKEHHS 3axo4y BWMKOHAHO Ha npukniagi
COTO «CkaHpok». ToBwmHa TennoisonsauivHoro wapy nepenbadaetbca 0i;=200 Mm,
o 3abe3neunTb 3HadeHHs onopy Tennonepenadi R =4,8 m?K/B1. BnpoBagxeHHa EE
3axogy A03BONUTb 3MEHLIUTM BTpATU TENOBOI eHepril Yepe3 cTiHM Ha 60% y nopis-
HAHHI 3 ICHYIO4YMMKM BTpaTamu.

3aranbHa nnowa dacagy, Wo nignarae yrennexHto, cknagae 2 510 M2,

BapTicTb cuctemu 3anexmTb Big CKNagHOCTI NPOEKTy Ta BUTpAT MaTepianis, WO
BinbL AeTanbHO BU3HAYaeTbCA Ha eTani pobo4oro NnpoekTysaHHs. OpieHTOBHa BapTiCTb
BCTaHoBreHHss COTO, wo oTpumaHa y npeacTaBHUKIB KOMMAHii-BUPOOHMKA B SIKOCTI
KOMepUinHOI npono3udii, npuBeaeHa B Tabnuui 7.1.2.
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Ta6bnuusa 7.1.2. OpieHtoBHa BapTicTb COTO “CkaHpok”, rpH

. ButpaTu 3aranbHa
: On HlliE) € Matepiany | BapTiCTb
Ne Martepian BMM‘ rpH 6e3 Ha 1m2 o/ (6 ’
. naB pH/M* (6e3
cacany rnaB)
1 ggg/l)l(qlag)%léA;;OK», cTaHaapTHI Konbopu M2 145,42 1.1 159,96
2 'I'-lanpaBnmoqliM r'l'pO(biJ'lb (kyTOK cpeu,iaanMVl LI 15,33 45 69,00
MayHTuHrpannc" - BepTukasnbHUi)
3 Z-npcic})lnb (KyTOK cneuianbHun Ctuncragc ML 20,19 22 44,42
HOBMI" - TOPU3OHTANbHNUIA)
4 | KyTok thacoHHmin "OucTaHuia"” — KOHCONb WT. 8,41 4 33,63
5 | Owobens Hilti (ansa kpinneHHs B 0OCHOBY) LUT. 2,67 4 10,67
6 Cawmopisun Hilti S-MDO1Z 4.8x13 (an4a kpin- T, 0.13 12 1,60
NEeHHsA BEpTUKanm)
7 Cawmopisn Hilti _S-MDO1Z 6.3)_(19 (ans kpin- T, 0,38 7 263
neHHs Z-npodinto 4O KOHCOoNI)
3
8 Sz/ggnhj;;/(l))saq TexHoBeHT CtangapT (80 kr/m”, M2 133,25 1,03 137,25
9 | Bitpobap ' ep Juta M 5,75 1 5,75
10 BikoHHi o6pa|v|neHH_;|, po3ropTka, OPiEHTOBHUN ML 875 0,22 19,25
po3paxyHoK (Matepian + poboTa + MOHTax)
11 | MoHTaXxHi poboTn / LedMOHTaxX. M? 135,42 1 135,42
12 E;I)i60qmw NPoeKT 0bnuykyBaHHsA dacaay oyai- M2 20,00 1 20,00
3aranom npmMbnunsHa BapTiCTb CUCTEMMU FPHIM? 639,56

ytenneHHsi 3 kameHeM « CKAHPOK»

PesynbTatn po3paxyHKy eKOHOMIYHMX MOKa3HUKIB peanisawil 3axo4y npvBeneHo B

Tabnuui HMx4e.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EkoHomist eHeprii: TennoBoi eHeprii Ha onaneHHs: 35,16 KBT-r/Mm?pik
-OnantoBanbHa nrowa 6 122 m2 = 215 269 KBTT /pik
‘Baprtictb TE 0,201 rpH /kBTr = 43 368 rpH/pik

IHBecTULT:

Poapobka/llnaHyBaHHSA 128 428 rpH

YnpaeniHHa NMpoekTom 32 107 rpH

O6nagHaHHsA 1043479 rpH

BcTtaHoBneHHs 401 338 rpH

Bcboro iHBecTULIN 1 605 352 rpH

Yucra eKoHOMiIs 43 368 rpH/pik

MpocTni CTPOK OKYMHOCTI 37 pokiB
[JNCKOHTOBAHMN CTPOK OKYMHOCTi 99 pokis

BHyTpilwHA Hopma peHTabenbHocTi (IRR) 0,4

Yucrta npuBeaeHa Baptictb (NPV) -1 027 182 rpH

KoediuieHT uncToi npuBegeHoi BapTOCTi

(NPVQ) -0,64
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3axig Ne3. MoaepHisauis faxoBOro nepekpuTTa
IcHyro4a cuTyauin

[lax nnockum 3 M’SIKUM MOKPUTTAM. YTENNeHHA NepekpuTTs He 34INCHI0OBAamoCh..
MoKpUTTA BUOMMNX MOLLKOLKEHDb HE MAa€E, NPOTE € CKaprM Ha NpoTikaHHA. [Jax noTpebye
PEMOHTY.

CepepHe 3HaveHHs onopy Tennonepegadi R = 1,47 w?K/BT.
Onwuc 3axoay

YTenneHHa gaxy rpae 3HayHy posib B NigBULEHHI KOMGOPTHOCTI NPUMILLEHHS, MO-
ninweHHi noro mikpoknimaty. Kpim Toro, npaBunbHO nigibpaHa tennoizonauis 36inblwye
TEPMIYHUM Onip 3aXMCHOI KOHCTPYKLUIl, WO OO3BOMSE 3HU3UTM BUTPATM Ha OnarneHHs 3a
paxyHOK 3MEHLLEHHS TennoBTpar.

3axogom nepenbavaeTbCsa yTenneHHs gaxy nnvtamu 3 6asanbToBol MiHepanosa-
M. Onsa 3anobiraHHA NPOHMKHEHHIO Mapu 3 XXUTMOBUX MPUMILLEHb B NiANOKPIBENbHUI
NPOCTIP MNaHYeETbCA NPOKMACTX Napoi3onauinHuin Wwap. TakuMm YMHOM, CTPYKTypa yTen-
NEeHHsA HacTynHa: napobap’ep, yTenntoBau, rigpobap’ep.

CTpyKkTypa yTENNEHHA 0AaX0OBOro NEPEKPUTTS NPMBEAEHA HA PUCYHKY 7.1.6.

PucyHok 7.1.6. CTpykTypa yTenneHHsa 4axoBOro NepekpuTTa

1. MnuTa nepekpnTTa gaxy
2. Mapoisonsauia gaxy

3. YTenntoBay gnga gaxy

4. Tigpoisonsuia gaxy

5. TeneckoniyHe nokpiBenbHe
KpinneHHs

ToBLWMHa TennoisonauinHoro wapy nepegdadvaetsca 0;;=100 MM, Wo 3abesneynTs
3Ha4yeHHs1 onopy Tennonepeaadi Rep, = 3,27 M?K/BT.

BaprTicTb peanisauii 3axogy 3anexuTb Bif CKNagHOCTI NPOEKTY Ta BUTpaT maTepi-
ani., Wo GinbLL AeTanbHO BU3HAYaETLCSA Ha eTani pob0o4yoro NPOEKTYBaHHS.

3aranbHa nnowia noBepxHi, Wo nignsrae yrenneHHo, cknagae 1 530 M2,

PesynbTatn po3paxyHKy eKOHOMIYHUX NMOKa3HWUKIB pearnisauii 3axogy npuseneHo B
Tabnuui HWx4e.
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Po3paxyHok ekoHoMil (3a sonomoroto ENSI® EAB Software)

EKkoHowmist eHepril: TennoBa eHepris Ha oNaneHHs: 8,33 KBT-r/m?pik
-OnantoBanbHa nnowia 6 122 m? = 51021 kBTr /pik
‘Baprtictb TE 0,201 rpH/kBTT = 10 279 rpH/pik

IHBecTUULIT:

Pospobka/lTnaHyBaHHS 27 819 rpH

YnpasniHHs [NpoekTom 6 955 rpH

ObnapgHaHHA 226 027 rpH

BcTaHoBnEHHSA 86 934 rpH

Bcboro iHBecTUUin 347 734 rpH

UYncta ekoHoMifA 10 279 rpH/pik

MpocTnin CTPOK OKYMHOCTI 34 pokiB
[JNCKOHTOBaHUN CTPOK OKYMHOCTi 99 pokKiB

BHyTpiwHA Hopma peHTabenbHocTi (IRR) 0,8

YucTta npuseneHa BapTicTb (NPV) -210 697 FPH

KoediuieHT unctoi npuseaeHoi BaprocTti (NPVQ) -0,61

3axig Ne4. MoaepHisaudis nigBanbHOro nepekpuTTa

IcHyroua cuTtyauisn

CT1aH TexHiYHOro Nianinnsg OuUiHETLCA AK 3a00BINbHUNA. YTENNEHHS NePEeKpUTTS He

30iNCHIOBAroCh.
CepepHe 3HadeHHsa onopy Tennonepegadi R = 1,9 m?K/BT.

Onuc 3axoay

YTenneHHa BUKOHYETbLCA 3i CTOPOHM TeXHIYHOro nigninns. MNpu ytennenHi niasa-
NBHOro NEPEKPUTTA PpEKOMEHA0BAHO BUKOPUCTOBYBATU MOLLAPOBY CUCTEMY YTENSEHHS.

Mpuknag yTenneHHs nepekpuTTs 3i CTOPOHW niaBany npuvBedEeHO Ha PUCYHKY

71.7.

PucyHok 7.1.7. lpuknag yTenneHHs NepekpuTTs 3i CTOPOHU nigBany

M. 3anopixoksi
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Po3paxyHoK e(eKTMBHOCTI BMNpOBaXeHHA 3axo4y BUKOHAHO Ha Npuknagi 3acTto-
CyBaHHS B SIKOCTi TennoisonsuinHoro matepiany nnuTt 3 6a3anbTOBOI MiHepanoBaTw,

ToBWMHOKW  0;=70 3abe3neynTb

R = 3,6 M?K/BT.

MM, LWO

3Ha4YeHHA

ornopy

3aranbHa nnowa noBepxHi, Wo nignsrae yrenneHHo, cknagae 1 530 M2,

Tennonepenavi

BaprTicTb peanisauii 3axogy 3anexuTb Bif CKNagHOCTI NPOEKTY Ta BUTpaT maTepi-
anis, Wo BinbL AeTanbHO BU3HAYaeTbCA Ha eTani poboyoro npoektyBaHHA. OpieHTOBHa
BapTiCTb yTENMeHHA nNigBarbHOro NepekpuTTs, WO OTpUMaHa y npeacTtaBHUKIB KOMmna-
Hil-BMpPOOHMKa B SIKOCTi KOMepLiNHOT Npono3uuii, npuBegeHa B Tabnuui 7.1.3.

Tabnuusa 7.1.3. OpieHTOBHaA BapTiCTb yTENMEHHA Ni4BaNbHOrO NEPEKPUTTS

LliHa 3a Butpatn | 3aranbHa
Ne Marepiar On.omw| OB | MaTepiany | saprier.
6e3 B dacagy | (6e3 B)
1 |Knetounii po3yuH Ceresit CT 80 Kr 2,18 5,0 10,88
2 |MinepanosaTHi nnutu, (70 MM, 125 kr/m*) M? 49,98 1,0 49,98
3 |Po3unH Ceresit CT 80 - nepwun wap Kr 2,69 2,0 5,38
4 |CiTka 3 CKIOBOJIOKHA 3 crieLiafibHO MPOMUTKO M2 8,33 1,1 9,17
5 |PosuuH Ceresit CT 80 - apyruii wap Kr 2,69 2.0 5,38
6 |Papba rpyHTytoda Ceresit CT 16 n 12,49 0,3 3,75
7 |OexopaTtuBHui Wwap wtykatypku Ceresit CT 35 Kr 3,38 4,0 13,53
8 |PoboTuK 3 MOHTaxy M2 108,3 1,0 108,33
206,40

PesynbTat po3paxyHKy eKOHOMIYHUX NOKAa3HWUKIB peanisauii 3axoqy npuseneHo B

Tabnuui HMx4e.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

ExkoHoMis eHepril: TennoBa eHepria Ha onaneHHs: 5,41 KBT-r/m2pik
-OnantoBanbHa nnowa 6 122 M2 = 33 102 KBTr /pik
-Baprictb TE 0,201 rpH/kBT = 6 669 rpH/pik

IHBecTUULIT:

Pospob6ka/lTnaHyBaHHSA 27772 rpH
YnpaeniHHs [1poekTom 6 943 rpH

ObnagHaHHA 225 647 rpH

BcTtaHoBneHHs 86 787 rpH

Bcboro iHBecTULiN 347 149 rpH

Yucra eKOHOMIA 6 669 rpH/pik

lMpocTuin CTPOK OKYNMHOCTI 52 pokiB

ONCKOHTOBaAHUN CTPOK OKYMHOCTi 99 pokiB

BHyTpiwHA Hopma peHTabenbHocTi (IRR) 0

Yucra npuBeaeHa BapTictb (NPV) -258 240 rPH

KoediuieHT unctoi npuBegeHoi BapTocTi (NPVQ) -0,74
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3axig Ne5. 3amiHa BikOH Ta 6anKoOHHUX ONokKiB
IcHyro4ya cuTyauin

ByaiBnsa xapakrepusyeTbCs 3HAaYHOHK KiflbKiCTHO BIKOH BeNUKoro po3mipy. OCHoBHa
yacTka BiKOH B OyaiBni — 3 gepeB’sstHUMU pamamu, LLO MakTb 3HAYHUW CTPOK eKcnsya-
Tauil, BiAXWNEHHA B KOHCTPYKUIT (OepeB’siHi pamu BiKOH PO3COXIUCS, YTBOPEHI 3HaYHI
LWiNnHW) Ta HM3bKKIA onip Tennonepeaadi. Mamke 30% BiKOH B KBapTUpax BXe 3aMiHEHO
Ha MeTanonnacTMKoBi, HanyacTiwe i3 3aCTOCyBaHHAM He eHeproeeKTMBHOro Tuny
cknonakeTty, onip Tennonepegadi akoro R = 0,36 m>K/BT.

CepeoHe 3HavyeHHa ornopy Tennonepedadi  iCHylUMX  BIKOH  CKragae
R = 0,36 v*K/BT, wo He Bignosigae BianoBigHOMY HOpPMAaTUBHOMY MOKasHuKy Ans |l
TemnepaTypHOi 30HM ekcnnyaTauii 6yamHky R = 0,5 m*K/BT (3rigHo [IBH B.2.6-31:2006
«Tennosa izonauis dyaisernby).

Onwuc 3axoay

Hanbinbwi BTpaTn Tenna BigdyBaloTbCa Yepes3 cTapi BiKHA BENUKMUX Ta CepenHix
po3mipiB. Yepes He3adoBINbHUN CTaH, PEKOMEHAYETLCHA 3aMiHUTUM ICHYIOYI BiKHA Ha Me-
TanonnacTukoBi eHeprosbepiratodi. Takox NpoekTom nepeabavaeTbCcsa 3aMiHa BCTaHO-
BNEHUX 3BMYAMHMX CKIOMAKETIB B METANoONNacTMKOBMX BiKHaX Ha eHeprosbepiratoyi.

Po3paxyHok edeKTMBHOCTI BMpOBaKEHHSA eHepro3bepiratoyoro 3axony BWMKOHa-
HUA Ha NPUKNaai BUKOPUCTAHHA eHeproedeKTUBHUX BIKOH BUPOOHULTBA koMnaHii «Bi-
KOHOa».

CyyacHe BIKHO cknagaeTtbcs 3 NPOoiNnibHOI cucTemMu Ta ckrnonakeTy. NopisHANbHa
XapakTepucTuka nponoHoBaHUX NpodinbHMX CUCTEM HaBedeHa B Tabnuui 7.1.4.

Tabnuusa 7.1.4. TopiBHAMBHI XapakTepUCTUKN NPOdIiNIbHUX CUCTEM

Ne lNokasHunk Bikonga KITACUK Bikonga KOTE[OXK
1 | KinbkicTb kamep 3 6

2 | MoHTaxHa rnmbuHa 60 Mm 82 Mmm

3 | Onip Tennonepenaui R=0,71 M?K/BT R = 0,85 M’K/BT

Ha pucyHky 7.1.8. HaBegeHa BikoHHa cuctema Tuny «Bikonga KOTTEOXK»

PucyHok 7.1.8. BikoHHa cuctema tuny «BikoHga KOTTEDXK».

9
44

o
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3agns  3abe3neyeHHss MaKCUManbHOrO eHepro3bepexeHHs pPeKOMeHOYeETbCH
BCTAHOBIEHHA BikOHHOI cuctemu Tuny «BikoHaa KOTEOXK» 3 eHeprosbepiratoumm gBo-
KaMepHUM CKIonakeTom 3 NracTUKOBUMU AUCTAHUIMHUMU pamMkamn (pUcyHokK 7.1.9).
EHeprosbepiratodi ckrnonakeTn BUpobnsaioTh 3i Ckna 3 HanureHHAM ioHiB cpibna (i-ckno)
Ta HaMOBHEHHAM KaMep CKIonakeTy iHepTHUM ra3omM aproHOM.

PucyHok 7.1.9. EHeprosbepiratoumii cknonakeT

. ConHevHas
SHEPrHMA

Tennoean

IHEPIMA R
1
ey

CeeT
IanonHeHo =
ra20M AproHoM
FanonHeH s
rascn aproHomM

/ Tennosan

IHEpPraA

Crexno 4 nm

Crexno 4 mmm
HHMIKO3IMUHCCUOHHDES
Mnacrrukoean
OAWMCTAHLMOHHAA
pamMmKa

Crewno 4 mm
MY NETHEY HELMOHANEHOS

dopmyna eHeproabepiratoyoro cknonakety — 4i-16Ar-4-16Ar-4i; onip Tennonepe-

nadi R=1,2 M?*K/BT.

B Tabnuui 7.1.5. npuBeaeHi NOPiBHASbHI XapakTepPUCTUKN CKITONakeTiB.

Tabnuua 7.1.5. lNopiBHANbHA XapaKTepPUCTUKa CKITONaKeTIB

T dopmyna cknona- e . |CBiTnonpoHuk-| CoHAYHMIA | lHOEKC 3BYKO-

1N cKnonakeTy Tennonepeaadi, . o o .
KeTy 2 HicTb, % dakTop,% | isonauii, ob

m--K/BT

OnHokamepHi 4-16-4 0,32 83 79 30

cknonakeT

TERMO tech 4-16n-4i 0,62 78 60 30

TERMO tech euro| 4i-16Ar-4-16Ar-4i 1,2 69 54 32

CepepnHbo3BaxeHW onip Tennonepeadi BikHa po3paxoBaHUN 3rigHO OOpMynu:

F,+YF,
R — i=1

np F'm n F'l ’
Rch " Z RZ[

i=1
ne Fen — NnoLya ceiTnonpo3opoi YacTuHW, M;

Rsi, Fi —onip Tennonepenadyi Ta nnoLua i-ro HENPoO30poro enemMeHTy.
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CepepHbo3BaXeHUN BIKOHHOro 6MnoKy CTaHOBUTMME

R=0,97 M**K/BT.

onip Tennonepenadi

OcTaTo4Hun BUBIp TUNY eHeprosbepirato4oro ckronakeTy BiabyaeTbca Ha eTani
pobo4yoro NnpoekTyBaHHsA. [ns po3paxyHKy epeKkTUBHOCTI BNPOBa)XEHHS 3axX04y MNpoek-
TOM nepenbavyaceTbCs BCTAHOBIEHHS BiKOHHOI cuctemun Tuny «BikoHga KOTEODXK» 3
ABoKamepHUM eHeprosbepiratoumm ckronaketom Tuny TERMO tech euro. BapTicTb Bik-

Ha, B 3aNeXHOCTI Bi po3Mipy Ta (OYHKLIOHANbHUX MOXIMBOCTEN OTpMMaHa y npeacra-
BHUKIB KOMMNaHii-BMPOOHMKa B AKOCTi KOMepUiNHOI npono3udii (Tabnuusa 7.1.6).

Ta6bnuusa 7.1.6. OpieHTOBHa BapTiCTb BiKOH, MPH

[BokamepHui cknonakeT, npodinb «Bikonaa KOTEOXK»

Poamipu BikHa

TERMO tech euro

CLIMA tech euro

ISO tech euro

MULT]I tech euro

1,3x1,4 1995 2119 2 545 2 808
2,1x1,4 2 864 3 089 3 823 4278
6/0 3098 3317 4072 4534

(6ankoHHW BIIOK)

B pamkax peanisauii 3axogy AogaTtkoBo nepenbavacTbCs 3aMiHa BCTAHOBIIEHMX
3BMYANHUX CKIONakeTiB B METANONIAacTUKOBUX BiKHaxX Ha O4HOKaMepHi eHeprosbepira-
todi cknonaketm TERMO tech. ®opmyna cknonakety (3rigHo OABH B.2.6 — 31:2006
«KoHcTpykuil 6yaiBens i cnopya. Tennoea isonsuia 6yaisens») — 4-16n-4i; onip Tenno-
nepegadi R=0,62 M**K/BT.

3aranbHa nnowa BIKOH 3 OEpPEeB’siHAMK pamamu, WO nigndarae 3amiHi, cknagae
425 M2, 6ankoHHUX Grokis — 251 M2, lMnowa 3amiHn cknonakeTiB iCHYOYMX MeTanonna-
CTUKOBMX BIKOH — 277 M>.

PeaynbTat po3paxyHKy €KOHOMIYHUX NOKAa3HWUKIB peanisauii 3axoqy npuseneHo B
Tabnuui HMxYe.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

ExkoHoMis eHepril: TennoBol eHepril Ha onaneHHa: 24,42 KBT-r/m?pik
-‘OnantoBanbHa nnowia 6122 M2 = 149 506 KBTT /pik
Baprictb TE 0,201 rpH/KBTT = 30 120 rpH/pik
IHBecTMUIT:

Po3pobka/lTnaHyBaHHS 86 847 rpH
YnpasniHHs [NpoekTom 21712 rpH
O6nagHaHHsA 705 633 rpH
BcTaHoBneHHs 271 397 rpH
Bcboro iHBecTUlin 1 085 590 rpH
Yucra eKkoHOMIA 30120 rpH/pik
MpocTuin cTPOK OKYNMHOCTI 36 pokiB
OMNCKOHTOBaHUN CTPOK OKYMHOCTi 99 pokiB
BHyTpilwHA Hopma peHTabenbHocTi (IRR) 0

Yucrta npuBegeHa BapTictb (NPV) -711 830 rpH
KoediuieHT uncToi npuBeaeHoi BapTOCTi 0,66

(NPVQ) ’
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3axig Ne6. YTenneHHs nip’isais

XapakTepHoto pucolo byaiBni € He3agoBiNbHUW CTaH nig'i3giB, a came MNOLLUKO-
KeHHs1 abo 4acTkoBa BIOCYTHICTb BIKOH, BXiOHiI ABepi YacTO He 3a4YnHATLCSA. Takum
YMHOM TemnepaTtypa y nig’isgax Mamke He BigpI3HAETbCS Bif TeMmnepaTypu 30BHILUHbO-
ro noeiTpsi. B Hacnigok uboro cnocrepiralTbCA O0OATKOBI BUTPATU TENNOBOI eHepril
Yyepes iHMINbTPauito XonoaHOro NoBiTPA Yy KBapTupu. JlikBigauis 3asHayveHux mKepern
BTpaT € NepLUnM KPOKOM [0 CKOPOYEHHSI CMOXMBAHHA TEMNSIOBOI €Hepril Ha onasieHHA
Xntnosux byaisens.

Onuc 3axoay

B pamkax peanisauii 3anponoHOBaHOro 3axo4y MpPOMNOHYETLCA 3aMiHUTU BikHa B
nig’isgax Ha eHeproedekTMBHI MeTanonnacTUKoBi OQHOKAMEpPHi, BCTAHOBUTWU BXigHI
ABepi B nig'isgax 3 yrenntoBayvyem, Ha ABepsax Ao TamOypy nepeabadunTu iHepuinHi npu-
nagm aBTOMaTUYHOIrO 3a4MHEHHS. [1pyn BCTAHOBSIEHHI HOBUX BIKOH OOUINBHO 34IMCHUTU

po60TK MO 3aKnagaHHK YaCTUHN BIKOHHUX OTBOPIB.

EkOHOMIYHa edeKkTUBHICTb NpoekTy 3abe3neyvyeTbCa 3a PaxyHOK 3HMXKEHHS Cro-
XMBaHHA TENSIOBOI eHeprii Ha onaneHHsa byaisens.

[onatkoBun NO3NTUBHUI pe3ynbTaT NpU BNpOBamXeHHI 3axoais byae cnocrtepira-
TMCA Yy BUrNA4i NigBULLIEHHA KOMMPOPTHOCTI Ta BGe3nekn MellkaHuiB 3a paxyHOK obme-
XXEHHSA OO0CTYny B NPUMILLLEHHSA CTOPOHHIM NoAaM, NOAOBXEHHSA CTPOKY Mig’i3HOro OCBi-
TNEeHHs, 36epeXeHHsa YNCTOTK B Nia’i3Ai.

PesynbTatn po3paxyHKy eKOHOMIYHMX MOKa3HUKIB peanisawil 3axo4y npvBeneHo B

Tabnuui HMxYe.

Po3paxyHok ekoHoMil (3a gonomoroto ENSI® EAB Software)

EkoHoMmist eHepril: Tennosa eHepris: 13 383 KBT-r/ pik
BapTicte EE 0,201 rpH/kBT T = 2 696 rpH/pik
IHBecTULiI:

Poapo6ka/llnaHyBaHHSA 4 550 rpH
YnpaeniHHs MNpoekTom 1137 rpH
Ob6nagHaHHA 36 969 rpH
BcTaHoBnEHHS 14 219 rpH
Bcboro iHBecTULin 56 876 rpH
Yucrta ekoHOMIA 2 696 rpH/pik
MpocTni CTPOK OKYMHOCTI 21,1 pokiB
OVUCKOHTOBaHMW CTPOK OKYNHOCTi 929 pokiB
BHyTpiwHA Hopma peHTabenbHocCTi (IRR) 0

YucTta npuBeaeHa BapTictb (NPV) -32 231 rpH
KoediuieHT yncToi npuBeaeHoi BapTOCTi 057

(NPVQ) ’
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3axig Ne7. MopgepHisauis cuctemu BeHTUNAUIl

B Oyaisni nepegbaveHa BUTSXKHA cucTeMa BEHTUNAUIT 3 NPUPOAHUM CMOHYKaH-
HAM. [Mpunnue nosiTps 3abe3nedyeTbCsa Yepes BikKHA Ta HELLiNbHOCTI B ABepsX, Buaa-
NEHHA — 3a paxyHOK Pi3HULiI TUCKIB Yepe3 BEHTUNAUIMHI KaHanu, Wo BUXOAATb vyepes
aax.

Taka opraHisauis cuctemum BeHTUNAUiT 6YANHKY NpM3BOAUTL OO BTpaT TEnsoBoOl
eHeprii nopsaky 20-30% Big 3aranbHuX, WO He 3abe3neyye 4OCTaTHbOro PiBHS eHepro-
3b0epexeHHs B byaisni.

Onuc 3axoay

Mpn 3amiHi BIKOH Ta yTenneHHi pacagy OyaiBni rocTpo CTaHe NUTaHHS LWoao 3a-
6e3neyeHHss HOPMOBAHOrO MOBITPOOOMIHY B OyauHKYy. Yepe3d repMeTU4YHICTb eHepros-
Gepiratoumx BiKOH iCHYtO4a cMCTEMa BEHTUNALII npauoBaT He Byae.

[na 3abe3neyeHHs HOPMOBAHOrO MNOBITPOOOMIHY, KM BignoBigae CcaHiTapHO-
ririeHiYHMM HOpMaM B NPUMILLIEHHAX (KBapTUpax), NPONOHYETLCS BCTAHOBUTWU NOKasbHi
NPUCTPOI BEHTUNALIT 3 pekynepaTopaMmn TENSOTU.

JlokanbHa NpuUNIMBHO-BUTSXKHA CUCTEMA BEHTUNSALIT, MOHTYETLCA B BEPXHi Yac-
TUHI CTiHW, SIKa rPaHNYNTb i3 30BHILLHIM cepeoBULLEM.

BeHTunauia npumiweHs (kBapTup) BiAbyBaeTbCA 3a paxyHOK TOro, WO cuctema Bi-
Abupae NoBiTPS 3 NPUMILLLEHHS Ta CKMAAE MOro Ha 30BHI, O4HOYACHO 3 YMM MPUMYCOBO
HarHiTae cBiXke NOBITPA 0O NpuMiLeHHA. pu LUbOMY MNOBITPSAHI NOTOKM PO3aifieHi MixX
cobot0. 3a paxyHOK NPOXOAPKEHHS MOBITPSIHUX NOTOKIB Yepe3 CUCTEMY MIAHUX TENnoo-
OMiHHMKIB, pO3TallOBaHUX BCcepeauHi pobovoro moayns, Tenne BUTSXKHE MOBITPS Bid-
[a€ CBOE TeNso XOnogHoOMY MpuUninBHOMY.

TakMMm YMHOM 34INCHIOETLCA €PEKTUBHMI MOBITPOOOMIH NpuMiLLeHb (KBapTup) Ta
3abesneyvyeTbCs, 3aBAAKM pekynepalii, eHeprosbepiratoumm epekt — NpUNaMB CBIPKOro
noBiTPS 6€3 NopyLEeHHS TENNOBOro KOMGOPTY.

Konu BeHTMNAUIS npautoe B NiTHIM nepiog, B pekynepaTtopi BigdyBaeTbcs 3BOPOT-
HI Npouec — KOHAULIOBAHHS.

MigknioYeHHs BEHTUNALINHOT YCTAaHOBKN 34IMCHIOETBCA 40 CTauioOHapHOI MepexXi 3i
3MiHHUM cTpyMoM, Hanpyroto 220 B ta yactoTtoto 50 'y,

OcHOBHI nepeBaru geueHTpanisaoBaHOi CUCTEMU BeHTUNALII:

e EKOHOMIsi TENNOBOI EHepril;

e KomnakTtHi rabaputy;

e LlBMOKICTb Ta NErkiCTb MOHTAXY;

e BigcyTHiCTb BUTpaTHUX MaTepianis;

e JlerkicTb Ta NpocToTa B ynpasniHHi Ta 06CNyroByBaHHi;

e MoxnuBicTb nepeBecTy poboTy cuctemm B 6e3LyMHUN HIYHUI PEXNM.
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Ha pucyHky 7.1.10 HaBegeHa npuknag geueHTpani3aoBaHOl CUCTEMU BEHTUNALLII.

PucyHok 7.1.10. Cxema geueHTpanizoBaHoi cucteMu BeHTUNALii Tuny MNpaHa

HOMOOHEe /l/
nosiTpa

A3oaHl BMOaNeHHA Temnoros
_/' MNOBITPA 3 NPHMILLEHHRA

i MIUOHWEA TEennNooBMiHHWK A awthnekTo
e e
\ u » |
{Uﬁ% —————— > | . nigirpiTe nosiTpa 3308
2
I e —— '
MIOHWAA TENNCOGMIHHWE 4 7’ . BEHTHMATOR
\lpasnaunm-ua BUOANESHHA TENNOMND

3 NPHMILLEHHA
(_
:=

BUJANEHE NOBITpA

nogitpa 3 rlpun.mu.leuun

B Tabnuui 7.1.7 HaBefeHi XxapaKTEPUCTUKM MOAENBHOMO psay AeueHTpanisoBaHol
cuctemun BeHTUNALil Tuny lMNMpaxa.

Tabnuusa 7.1.7. XapakTepuCTMKM MOAENbHOrO psay AeueHTpaniaoBaHoi CUCTEMM
BeHTUNAUil Tuny MNpaHa

OiameTtp O6’emun NOBITPOOOMIHY Npu

[lobose w3
kopnycy pekynepauii, Mm°/roq
- o CMOXMBaAHHSA
HanmeHyBaHHS poboyoro | KKO, %
eneKkTpoeHeprii,
Moaynto, .
MM kBT-rog NPUTOK BUTOK HiY

[eueHTpanizoBaHa
cuctema BeHTUnALii 150 67 0,007 — 0,032 125 115 25

«lMpaHa-150»

HeueHTpanizoBaHa
cuctema BeHTUnALii 200 74 0,007 — 0,032 135 125 25
«lMpaHa-200G»

[eueHTpanizoBaHa
cucTtema BeHTUnsALil 340 54-78 0,030 -0,110 540 520 -
«[paHa-340A»

PospaxyHoK edeKTMBHOCTI BNpoOBagXeHHA eHepro3bepiraoyoro 3axogy BMKOHa-
HUM Ha npuknagi «lMpana-200G» (giameTtp poboyoro moayns 200 mMm) 3 po3paxyHKy
OAMH NPUCTPIll Ha MAOLLY NpUMILLEeHHS (kBapTupm) Ao 60 M2,

CepenHbonoboBe CrOXMBAHHA €NeKTPOoeHeprii 04HMM NPUCTPOEM OELIEHTPani3o-
BaHoOI cuctemn BeHTUNALITl cknagatume 0,024 kBt-roa.

OctatoyHun Bubip obnagHaHHA AeueHTpani3aoBaHOIi BEHTUMAUINHOT cUCTeMU Mno-
BMHEH BiabyTnca Ha ctagii pobo4oro NpoeKkTyBaHHS.
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PesynbTatn po3paxyHKy eKOHOMIYHUX NOKa3HWKIB pearnisauii 3axogy npuseneHo B
Tabnuui HWx4e.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EKoHomist eHepril: Tennosa eHepris: 76 377 KBT-r/ pik
BapTictb EE 0,201 rPH/KBT-T = 16 137 rpH/pik
IHBecTULIT:

Pospob6ka/llnaHyBaHHS 46 530 rpH
YnpaBniHHs MNMpoekTom 11632 rpH
Ob6nagHaHHSA 378 060 rpH
BcTaHoBneHHs 145 408 rpH
Bckoro iHBecTULUiN 581 632 rpH
EiO BnaaTtkm Ha pik 3721 rpH/pik
Yucta eKOHOMIs 12 416 rpH/pik
MpocTuin CTPOK OKYNHOCTI 46,8 pokiB
OMNCKOHTOBaHUN CTPOK OKYMHOCTi 99 pokiB
BHyTpilwHA Hopma peHTabenbHocTi (IRR) 0

Yucrta npuBeaeHa BapTictb (NPV) -468 548 rpH
KoediuieHT uncrtoi npusegeHoi saptocTti (NPVQ) -0,81

3axig Ne8. MopgepHi3auisi cuctemu ocBiTNEeHHA Nig’isgis
Onwuc icHyr4Ooro crany

Cuctema ocCBITNEHHS Nig’i34y CKNagaeTbCs 3i CBITUMBbHUKIB 3 NamMnaMmmn posxapro-
BaHHSA, WO MalTb LOCUTb BUCOKUW piBEHb €HEProcrnoXmMBaHHA, HU3bKY CBITNOBIggauvy
Ta TepMiH cnyx6bu. ABTOMaTUYHE ynpasmiHHA CUCTEMOI BiACYTHE. MelukaHui OyauHKy
BMUKAKOTb OCBITNEHHSA B 3anexHocTi Big notpeb. TpmBanictb poboTn cuctemm OCBIT-
NEHHSA CTaHOBUTL BiA 8 A0 16 roanH Ha [oOy B 3aneXHOCTI Big NOpU POKY.

Onuc 3axoay

CaiTnoaiogHe OCBITNEHHS — anbTepHaTMBHA TEXHOMONISA LWUTYYHOMO OCBITNEHHS, WO
3acHoBaHa Ha BUKOPUCTAHHI CBITNoAIoAiB B SIKOCTI A)kepena cBiTna.

3axo4om NpOMOHYETLCS MOLEPHI3aLiss CUCTEMM OCBITNEHHS Nig’i3aiB WNsSXoM 3a-
MiHW CBITUNTbHUKIB 3 NaMnamu po3KaproBaHHSA eHeproeeKTMBHMK giogHnMm 6riokamm
ocBiTneHHs (OB0O), wo BUKOHaHI B aHTMBaHOANbHOMY KOpMycCi 3 AaT4nMKamMu piBHS OCBI-
TNEHOCTI Ta NPUCYTHOCTI.

Ha pucyHky 7.1.11 HaBegeHUN 30BHIiLWHIN BUrNAL cBiTUNbHMKa Tuny OB0O.

PucyHok 7.1.11. 3oBHiwWwHin Burnsg ceitunsHuka tuny 4650

EC3.031.125.02.02.04 EHep2emuyHul ayoum 6ypisenn

M. 3anopixoks

EHepzocepeicHa komnaHisi «kEkonoziyHi Cucmemu»




EkoHOMIYHMI edekT npoekTy 3abe3nevyeTbCs 3a paxyHOK 3HUXEHHSA BUTPAT Ha
onnarty enekTpoeHepril, WO CNoXMBAETLCS ICHYIOYOD CUCTEMOI OCBITNEHHA. EKOHOMIS
[OCAraeTbCsa 3a paxyHOK HU3bKOro piBHA eHeprocnoxusaHHa B0 Ta 3a paxyHOK 3HU-
XXEHHA TpMBanocTi poboTn CBITUMNBbHUKA.

[logaTtkoBUM epeKkTOM € NoKpaLLEHHS! AKOCTi OCBITIEHHS.

lMepeBaru ocBiTNIEHHA Ha OCHOBI CBITNOAIOAHMX Namn
EkoHOMIA

Mpn ogHakoBUX NapameTpax CBITIIOBOrO NOTOKY, COXUBAHHA €NTEKTPUYHOI eHepril
ceiTnogiogHoto namnoto B 10 pasiB MeHLUe, HiXX y naMmnu po3)aptoBaHHS, Ta 6inbLl Hix
B 2 pa3n MeHLUE, HiX Y JTIOMIHECLEHTHOT Slamnu.

CBiTUnNbHMK obnagHaHWn ONTUKO-aKyCTUYHUM OaTyYMKOM, WO 3abe3nevye eKoHo-
Mil0 3@ paxyHOK TOro, L0 CBIiTNOAIOAHUN 60K BMUKAETLCS TiNbKM NPU NPUCYTHOCTI fto-
OVHN Ha CXOO0BUX KIiTKax, NipToBUX xonax Touo.

Y cBiTnun Yyac Aobu gaTtynk BUMKHEHWN. 3 HACTaHHAM CYTiHKIB NpMbop noyunHae
npautoBaTh B pexuMi odikyBaHHS. Konuv nognHa 3axoguTtb B Nig’i3g noctynae curHan
Ha [aTyuK, SKMN BMUKAE OCBITNIEHHS Ta BKMOYAETLCA perne 4vacy, Wo yTpumye 6nok
BKMtoYeHNUM npubnmsHo 50 cekyHa. licna uboro 6nok BUMMKAETLCS Ta NEPEXOanTb B
pPeXnM ovikyBaHHS. Lle no3BoONsie aBToMaTUYHO BKITHOYATM OCBITNIEHHS TiNlbKM B NOTPIO-
HOMY MicLUi Ta y NOTPiGHMI Yac.

AkicTb cBiTNa

3a gonomoror CBIiTNOAIOAHOT Namnu CTBOPKETLCSA MOTIK CBiTNa HambinbL npmb-
NWKEHUN [0 COHAYHOro, MPUPOAHOro OCBITNEHHA. B cBiTnogiogHin namni BigCYTHIN
e(PeKT MEPEXTIHHS, LLIO HE BUKITMKAE BTOMW OYEWN.

EkonoriyHa umcrtoTa

Poboye cepeposuLle cydacHux eHeprosbepiratoumx famn 3anoBHIOETLCS Napamm
pTyTi. CBiTNoAioan He MICTATL PTYTi Ta € 6e3ne4YHNMM AN 30BHILLHLOrO cepeaoBuLLa.
Taki namnn 6e3neyHi Ta NPOCTi y BUKOPUCTaHHI, 36epiraHHi, TpaHCNOPTYBaHHI Ta yTUni-
3aujl.

TepmiH po6oTu

TepMmiH ekcnnyaTtauii ceiTnogiogHoi namnu cknagae npubnmnsHo 50000 roawuH.
BHacnigok yoro 4ac poboTu CBITNOAIOAHMX NamMn cKrajae :

e npu 6 rognHax Ha goby = 22,8 poki.;
e npu 12 rognHax Ha goby = 11,4 pokis;
e npu 24 rognHax Ha goby = 5,7 poki..

YcTaHoBKa CBITNoAiogHoT namnu He notpebye perynsapHoi poboTy no 3amiHi He
TifIbKX camol flamnu, ane n NycKoBUX NPUCTPOIB.

MexaHi4yHa MilUHiCTb

Jlamnn posxaptoBaHHA Ta NIOMIHECLIEHTHI NaMnn MarTb B CBOIN KOHCTPYKLUIT ene-
MEHTW, YyTNMBI 40 MEeXaHiYHMX KONmMBaHb (ygoapu, TPSCKK), WO NpM3BOAATb 4O BTpaATU
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npauesgatHocTi namnu. CeiTnogiogHa namna cTinka 40 NogibHUX MexaHiYHUX BTpyYaHb
Ta He Ma€ B CBOI KOHCTPYKLii KPUXKOro cKra.

TemnepatypHUN pexum

CeiTnogiogHa namna BKITOYAETBCA NPU TeMnepaTypi 30BHILLHLOIMO cepenoBumLla
Big +40 po -25 °C. Lle no3Bonsie BMKOPMCTOBYBATU fnammny B NPUMILLEHHAX 3 HU3bKOHO
TemnepaTyporo Ta Ha Bynuuj.

CrinkicTb fo nepenaaiB Hanpyru

Hanpyra B cy4qacHMX enekTpudHnx Mepexax He ctabinbHa Ta cknagaetbesa 3 noc-
TIMHUX KOMYyTaUiMHUX MepeLlkos, Lo BUKIMKaKTb nepenagn Hanpyru. B nopiBHAHHI 3
NIOMIHECLIEHTHOIO NaMMo0 CBITNOAIOAHA flamna, B CUy CBOro YCTPOK, NPaKTUYHO He
4YyTNMBa 4O 3MiHW Hanpyru XXMBIEHHS.

AHTUBaHAaNbHe BUKOHaHHA

3axucHe ckno Bonogie aHTMBaHA4ANbHUMN KOCTAMU Ta HE 3MiHIOE NapaMeTpiB nig
BNAMBOM ynbTpacdpioneTty. CBITUNbHUK 3aXULLEHWI Bif 3NTOBMUCHUKIB 3aBASIKM BUKOPUC-
TaHHIO cneuianbHUX rBUHTIB. Po3citoBa4y BMKOHAHUIM 3 NOTOBLLEHOrO Y4apOCTINKOro no-
nikapboHaty, a 4oCTyn A0 ONTUYHOrO BIACIKY 3aXULEHWI cnevlianbHUMM FrBUHTaMM.

PesynbTatn po3paxyHKy eKOHOMIYHUX NMOKa3HWKIB pearnisauii 3axogy npuseneHo B

Tabnuui Hux4e.

Po3paxyHOK eKOHOMii

EkoHoMmist eHepril: EnexkTtpuyHa eHepria: 11 970 KBT-r/ pik
BapTicte EE 0,304 rpH/kBT T = 3639 rpH/pik
IHBecTUUiT:

Pospobka/llnaHyBaHHsi 1 996,8 rpH
YnpaeniHHs MNpoekTom 499,2 rpH
O6nagHaHHA 16 224 rpH
BcTaHoBneHHs 6 240 rpH
Bcboro iHBecTuuin 24 960 rpH
Yucrta ekoHOMiIA 3639 rpH/pik
MpocTni CTPOK OKYMHOCTi 6,9 pokiB
ONCKOHTOBAHUM CTPOK OKYMHOCTI 9,7 poKiB
BHyTpiwHA Hopma peHTabenbHoOcCTi (IRR) 13,4

Yucrta npuBegeHa BapTictb (NPV) 13 592 rpH
KoediuieHT yncToi npuBeaeHoi BapTOCTi 0.54

(NPVQ) ’
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7.2.3anponoHoBaHi eHeproedeKkTUBHiI 3axoau

EHeproedekTBHI 3axogu 3rpynoBaHi No nakeTax B 3asieXHOCTI Big Kanitanoem-
HOCTi Ta OYiKyBaHOI €KOHOMIT TeNNoBOI eHeprii. EKOHOMIYHI NOKa3HMKM 3axoiB 3BeaeHi

B Tabnuusax 7.2.1 - 7.2.2.

Ta6bnuusna 7.2.1. EKOHOMIYHi NOKa3HUKN eHeproedeKkTUBHUX 3axoaiB nakeTy 1

XKutnosun 6yamHok no By NaxTuHcbka, 6ya. 15 OnaniosanbHa nnowa: 6 122 w2
M. 3anopixoka
NERETY [NpocTtui
CTPOK NPT CTPOK OKYMHO-
. Yuncra pivyHa OKYNHOCTI | Mo Tapu- :
EHeproedekTnBHI 3axoam IHBeCTULT . CTi No Tapu-
€KOHOMIs no Tapu- dam 2020
dam | 2012p. | Pam2020p.
2012 p " | (Goeidkoeo)**
MakeT 1 TUC. rpH | KBT'rog | Tuc. rpH piK piK
|| facTkosa mopepHizauisi cuC- | 5337 | 38488 | 7.7 43,4 -0,79 8,3
TEMMW ONaneHHst
| 3amia BikoH Ta BankoHHMX | 4 ggs 5 | 165702 | 334 32,5 0,62 6,3
6nokis
3. | YTennenHs nig'isais 56,9 13 187 2,7 21,4 -0,57 4.1
.| Moneprisauia cuctemm BeH- | ggq 6 | gapgs | 12,2 47,8 -0,81 8,0
TUNAL
5. |MonepHisauia cnctemm ocsi- | o5 | 41971 | 36 6.9 0,54 2,0
TNEHHs nig'i3gis
Bcboro 2082,7 | 295732 59,6 35,0 -0,68 6,7

Tabnuusa 7.2.2. EKOHOMiYHi NOKa3HUKN eHeproedeKTBHUX 3axX0iB nakeTy 2

XKutnosun 6ygnHok no By JlaxTuHcbka, 6yg. 15 OnaniosanbHa nAowa: 6 122 w2
M. 3anopixoks
et Mpoctni
CTPOK NEVEF CcT o?< OKYMHO-
. Yucta pivHa OKYMHOCTi | Mo Tapu- P y
EHeproedekTnBHi 3axoau IHBecTMUIT ) CTi o Tapu-
€KOHOMIs no Tapu- dam 2020
dam | 2012p. | Pam2020p.
2012 p (doeidkoeo)™*
MakeT 2 TUC.TpH | kBTrog | Tuc. rpH piK piK
| Komnnekcka mopepHisaLis 9485 | 68739 | 138 68,5 -0,87 13,2
CUCTEMW OManeHHs
. | MogepHisauia dacany 16054 | 215269 43,4 37,0 -0,64 71
| MoAeprisauia aaxosoro ne- | 5477 | 51021 | 103 33,8 -0,61 6,5
peKpUTTS
,|Moaeprisauis nipsansHoro 3471 | 33102 | 6,7 52,1 -0,74 10,0
nepekpuTTS
| Sawiva BikoH Ta GanKORHAX | 4 0g5,6 | 149506 | 30,1 36,0 10,66 6,9
MnoKiB
.| YTenneHHsa nia’isgis 56,9 13 383 2,7 21,1 -0,57 41
,|MoaepHisauia cuctemn BeH- | o4 6 | 76377 | 12,4 46,8 -0,81 7.9
TMRALji
,|MOoAEpHI3aLis cuCTEM OCBIT- | 559 | 11971 | 36 6,9 0,54 2,5
neHHs nig’isgis
Bcboro 4997,8 | 619368 | 123,0 40,6 -0,70 7,8

* — cmaeka OUCKOHMY8aHHs1 8 po3paxyHkax nputiHama y po3amipi 7%.

** — po3paxyHKU cmpokKie oKyrnHocmi 3pobrieHo o 6asi npo2Ho3HuUx mapucgpie 2020 poKy 3 MEMOIO Nopig-
HSIHHS1 MOKa3HUKI8 eKOHOMIYHOI eghbekmueHocmi no 6asi icHyro4ux ma maubymHix mapudgis.
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Yci 6a3oei po3paxyHKu nokKa3HUKie eKOHOMIiYHOi eghekmueHocmi npoekmie mep-
MomMoOepHi3auii euKkoHaHO Mo mapugaMm Ha mensioey ma esleKmpPuUYHy eHepeiro
2012 poky.

Huxyde npueedeHo npoeHO3 pocmy mapucghie Ha mernogy eHepeito Ha rnepiod 0o 2025
Ppoky. OCKifbKU OCHOBHOK CXeMOt (biHaHCcy8aHHS mepmomodepHizauii 6r0dxemHuUx ma Xxum-
nosux 6ydieesnib byde 3anyqyeHHs1 KpedumHux pecypcie Ha 15 pokie (2014 - 2025 pp.), mo ons
po3paxyHKig 3 ypaxysaHHsiM pocmy mapucdbie rnporoHyemscsi aubpamu mapugh 2020 poKy.

Lli po3paxyHKu oKyrnHocmi npoekmig mepmomodepHizauii HasedeHo 0oe8idkoeo, 0ris ypa-
Xy8aHHS 3HUXEHHSI MepMiHy OKYIMHOCMI rpoekmie gHaciook pocmy mapuaie.

rpH/lkan e=$=TennoBa eHepria ANA HaceneHHss e$mTennoBa eHepria AnA orogxeTty
1800
1600
1400
1200
1000
800
600
400 -
200 -

2007 9002 oo\% A3 o0t

g\ T 900 g02' 9023 5025

OkynHicmb rpoekmie mepMomMoOepHi3auii 3anexume 8i0 eapmocmi merioeoi eHepail,
Ha npuknadi munogoeo npoekmy Ha 2pahiky HUx4ye HagedeHa 3asleXXHICmMb CMPOKY OKYMHOCMI
8i0 mapugby Ha merisiogy eHepeilo.

nert 3anexHicTb CTPOKY OKYNHOCTI NPOeKTYy Bia Tapudy Ha TensnoBy
eHeprito
40,0
-‘Jiﬁrop,)xeT efimHaceneHHA
35,0
30,0
25,0
20,0
15,0
10,0
5,0
0,0
23h g0 257 A28 10 A2 ) 026 2\6 211
1201 7102 1 777 85177 23 1™ ga® 17 gaT ! T aa0 1P 60 110 0oa 115 g 11
Tapud, rpH./lkan
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Habip 3axoais, wo BxoasaTtb Ao lNMakety Ne1, noTpebyoTb MEHLIUX KaniTanbHUX BU-
TpaT, NPoTe A03BOMSATb HECYTTEBO 3HM3UTU CMOXMBAHHA eHeprii Ha onaneHHs byaisni.

MakeT Ne2 nepepnbayvae 6inbw rnNnbokKy mopepHisauito Oyaisni, WO [O03BOMUTb
3HM3NUTK NOTPedM B eHepropecypcax Ha onaneHHsa npubnuaHo B 3 pasu Big 6asosoro
PIBHS CMOXMBaHHA Ta LOCATHYTU CepefHbOEBPONENCLKNUX NOKa3HUKIB eHeproedeKkTus-
HOCTi Gyaisenb.

Tomy, B sikOoCTi 6azoBoro, nponoHyetTbcs lNakeT 2 eHepro36epiraro4mx 3axo-
AiB.
[logaTkoBo nicnga BNpoBaMKeHHS 3aX04iB OYiKyOTbCS HACTYMHI MOKPaLLEHHS:

e noCTiNHe 3abe3nevyeHHsa NPOTAroM onanBanbHOro nepiogy HopMoOBaHMUX Temne-
paTyp BHYTPILWHLOrO MNOBITPA Y BCIX NpUMILLEHHAX OyAaiBfi, NokpawleHHs yMOB
TEnmnoBOro KOMGopTy nepebyBaHHs NoLEN;

e 3abe3neyeHHs perynoBaHHA HeoOXigHMX NnapameTpiB BHYTPILHLOrO MOBITPS Y
NPUMILLLEHHAX 3 YpaxyBaHHSM IHTEHCUBHOCTI COHSAYHOIO BUMPOMIHIOBAHHS | KOHT-
poSit0 TeMnepaTypu y NPUMILLEHHAX NPOTAroM YCbOro onasoBanbHOro nepiogy
3anexHo Big TemnepaTtypy 30BHILWHBOrO MNOBITPA, aBTOMATU4YHE peryritoBaHHSA
nogadi TennoTu y nepiogm NoTenniHHs;

e 3BedeHHSs OO0 MiHIMyMy aBapiliHUX CMTyauiln, NnpopusiB Tpyb6oNpoBOAIB Ta BUTOKIB
TEnnoHociIs;

e 3HayHe 3HWXKEHHS NnaTexiB 3a eHepropecypcy;

e MigBULLIEHHSI CTPOKY ekcnnyaTtauii 6yaiBni Ta Kpalwioro 30BHILLHLOrO BUrNAQY 3a
paxyHOK apXiTEKTYPHOro 034061eHHs.

B Tabnuui 7.2.3 HaBeaeHi NOKa3HMKM EKOHOMII eHepril, Wo oTpuMaHi 3rigHo Nake-
Ty 2 BiAHOCHO ©6a30BOro CNOXMBaHHS, 3 PO34ifEeHHAM Ha OKpeMi noTpebn.

Tabnuusa 7.2.3. oka3HUKM eKOHOMIT eHeprii 3rigHo lMakeTy 2, 3 po3gineHHam Ha
okpeMi notpedn.

. OauHnus basoBe CnoxuBaHHS .
HanmeHyBaHHs . . : EkoHomis
BMMIPIOBaHHA | CNOXWBaHHA | Micns 3axopnis
LleHTpanizoBaHe onaneHHs kKBT-rog 807 105 199 708 607 397

EnekTpoeHepris Ha
3aranbHobyaAMHKOBI NOTpPebn kBT'rog 12 286 315 11 971
(ocBiTNEHHA nig’isais)

3HWKEHHS CNOXMBAHHA €Heprii Ha onaneHHs BHACNiAOK BNPOBaA)KEHHA eHepros-
Bepiratounx 3axoiB OOUINTbHO BUPA3UTK y Bi4COTKax Bif ©6a30BOro CnoXnBaHHA eHepril
Oyaisneto.

Ha pucyHKy 7.2.1 306paxxeHO CTPYKTYpy €KOHOMIT TENMNOBOI eHeprii Ha onaneHHs
nicna BNpoBagKeHHsS1 eHeproedekTnBHNX 3axoais. CnoXnBaHHA TENTOBOI €HEpril 3HK-
3uTbCA Ha 75 % Big 6a30BOro CnoXvMBaHHA ByaiBNe Ha onaneHHs, po3paxoBaHOro Npwu
AOTPUMaHHI HOPMaTUBHNX YMOB.
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PucyHok 7.2. BanaHCc eKoHOMii CnoXUTOi TennoBoi eHeprii Ha onaneHHs Oyais-
neto, kKBT-roa/pik

# EkoHOMiA Big BnpoBamkeHHs1 eHeprosbepiratoumx saxoaiB

CnoxuBaHHA TeNnnNoBOI eHeprii Ha onarneHHs NicnA BNpoBagXXeHHs
eHepro36epiraroumnx saxoniB

199 708
25%

607 397
75%

9%

9%
2%

27%

6%
4%

MKomnnekcHa MmogepHi3auisa cucteMn onaneHHs
EMopepHisauia dacapy

_'MopepHi3auisa gaxoBoro nepekpuTTsa
EMopgepHisauis nigBanbHOro nepekpuTTa
l3amiHa BikOH Ta 6anKOHHUX 6NoKIiB
EYTenneHHa nig'isais

BMogepHisauis cuctemu BeHTURSALIT
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8. EHepreTtun4Hunm 6anaHc

CnoxmnBaHHS eHepril «go» Ta «nicna» BNPOBaKEHHA eHeproeeKTUBHUX 3axo-

AiB NigcyMoBaHi B HacTynHux Tabnuusax 8.1. — 8.2.

Tabnuua 8.1. PiyHe eHeprocnoXxmnBaHHs «4O» Ta «nicns» BAPOBaMXXEHHS eHep-

roepekTMBHUX 3axoAiB

[o EE 3axognis Micna EE 3axopis
CratTa 6rooxeTy BU-
TpaT eHeprii dakTuyHe basose Maket Ne | [Maket Ne
E€HEProcnoXmnBaHHSA €HEepProcnoXmnBaHHA 1 2
TUC.KBT-roa/pik

OnaneHHs 807,0 807,4 535,9 212,2
B
OcBiTrneHHs nig'ispis 13,4 12,3 0,3 0,3
IHWwe
enekTpoobnagHaHHs

Bcboro 820,4 819,7 536,2 212,5

Ta6bnuusna 8.2. lMTOoMe eHeprocnoXmBaHHA «40» Ta «NiCrs» BNPOBAKEHHS eHe-

proeeKTUBHUX 3ax0aiB

[o EE 3axopis Micna EE 3axonis

CtatT4 GrooxeTy BuTpaT o 3

eHeprii aKTU4HE eHepro- a30Be eHepro- Naket Ne 1 Naket Ne 2

CNOXWBaHHSA CMOXXUBaHHSA
KBT-roao/m?pik

OnaneHHsa 131,8 131,9 87,5 34,7
rBri
OcsiTneHHs nig’iapis 2,2 2,0 0,1 0,1
IHWe enekTpoobnaa-
HaHHS

Bcboro 134,0 133,9 87,6 75,5

Ha pucyHKy 8.1 npuBeOeHO CTPYKTYpM CNOXMBAHHA €Heprii «4o» Ta «nicrs»
BMPOBaXKEHHSA NakeTiB eHeproedekTnBHUX 3axoniB. NakeT 1 eHeproeekTUBHUX 3aXxo-
[iB 003BONSAE 3HN3NTN CNOXMBaHHS Big 6a3oBoro piBHA Ha 35%, a NakeT 2 Ha 74 %.

PucyHok 8.1. CTpyKkTypa cnoXxunBaHHA eHepril

T.kBT*rog

I0cBiTNeHHA nig’izais

H OnaneHHA

900
800 -
700 -
600 -
500 -
400 -
300 -
200 -
100 -

0

dakTniHe

BasoBe
€HeprocrnoXuBaHHA €HepProcrnoXuBaHHA

MakeT Ne 1

MakeTt Ne 2

EC3.031.125.02.02.04 EHep2emuyHul ayoum 6ypisenn
M. 3anopixoksi
EHepzocepeicHa komnaHisi «kEkosnio2iyHi Cucmemu»

52




Ha pucyHkax 8.2 npuBeaeHo 6anaHc BUTpaAT Ha onaneHHsa Gyaieni «go» Ta «nic-
na» npoBefeHHsa eHeproedekTnBHmx 3axopis. OcHOBHa gona Tennosutpat Oyaisni
«Ao» npoBedeHHs eHeproedeKkTMBHMX 3axoaiB, cknagae 31 % yepes cTiHn Ta 28 % Ha
nigirpis BEHTUASAUIMHOIO NOBITPSA i Ha iIH(INbTPaUiInHI TennosTpaTu.

PucyHok 8.2. CTpykTypa BTpaT TEnnoBOi eHepril Ha onaneHHs Oyaisni «go» Ta
«nicna» NpoBefeHHs eHeproeEeKTUBHUX 3axX0aiB MO OropoaKyBalibHUM KOHCTPYKLISM
Oyaisni

Bt/m2K EMCTiHn HEBikHa i aBepi E[ax L/Mignora MIHdinbTpauia Ta BeHTUNAUIA

2,0
1,8 -
1,6 -
1,4
1,2 —
1,0 -
0,8 -
0,6 -
0,4 -
0,2 -
0,0 -

o EE 3axopaiB Micna EE 3axoaiB nakety 1Micna EE 3axoaiB nakeTty 2

9. EkonoriyHi BUrogmn

BnpoBagpkeHHs eHeproedekTUBHUX 3axXOAiB B XUTMOBIA Byaisni no Byn. JlaxTuH-
cbka, 15 npu3Beae OO0 3HWXKEHHSI CMOXMBAHHS TEMNMOBOI Ta €NeKTPUYHOI eHepril. 3Hu-
XEHHS CNOXWBaHHSA eHepropecypciB y CNoXunBadis cnpuae HenpsMomMy (onocepenkoa-
HOMY) 3MEHLLUEHHIO BUKMAIB NAPHUKOBMX rasis B MiCLIEBI CUCTEMI TENNOMNOCTa4YaHHS.

Pe3ynbmamu 8id enpoesadxeHHs1 EE 3axodie

EkoHOMig enekTpuy-

EkoHomis TennoBoi Pa3om ekoHOMiIg,

O6paHui naket _ . HOT eHepril, _ :
eHepril, KBT-roa/pik «BT-ron/pik kBT-roa/pik
MakeT Ne2 607 397 11 971 619 368

Henpsive 3meHweHHs BuknaiB CO; LWNAXOM €KOHOMII Tensa y crnoxmsadis pospa-
XOBYETbCA 3a HAaCTYNHUMU hopmynamu:

3MeHLUeHa nogada eHeprii =
1 kBm+200 3eKkoHOMMIeHo20 merna

(1—noka3sHuUk empam e Mepexxi)*MoKasHUK echekmueHocmi 2eHepauii

3MeHLUEHHSs BUKMAIB = 3mMeHwWweHa nodaqya eHepeaii nanuea * koegiuieHm sukuodig
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BuxigHi gaHi ana pospaxyHky obcsriB 3aMEeHLIEHHS BUKMAIB HaBedeHi B Tabnuui

9.1.
Ta6bnuusa 9.1. BuxigHi gaHi ons pospaxyHky
Ne HanmeHyBaHHs O'D'M'-.MU" 3HayeHHs
BUMIpY

1 CepefHin nokasHuUK edeKTUBHOCTI reHepadil 09
TENMOBOI eHeprii Mo NiANPUEMCTBY ’

2 CepeqHi BTpaTu B TENNOBUX Mepexax no nian- o 12
pYEMCTBY °

3 gmn nanvea, Lo BUKOPUCTOBYETLCS ANs BUPO- MpuponHuii raa

HULTBA TENSOBOI eHeprii

4 KoeilieHT B,l:IKVIﬂ,IB CO. npwu cnantoBaHHi npu- ToHHIMBT-rog 0,202
pOOHOro rasy

5 KoedpiujieHT | BuKknais CO, v BMpO6'-.ML".L?' TOHH/MBT rof, 0,896
€MNEeKTPUYHOT eHeprii Ha HaLioOHaNbHOMY PiBHI

* — cmaHOapmHi KoegbiuieHmu eukudie npu craneHHi 8UKOMHO20 rnanuea HasedeHi 8 lNocibHUKax
Mixypsidosoi epyriu ekcriepmig 3i 3miHu kriimamy (MIE3K, 2006 pik).

**

— koegpiyieHm eukudie CO, 0nsa OEC YkpaiHu HasedeHul y 38imi «Standardized emission
factors for the Ukrainian electricity grid» (Version 5, 02 February 2007) developed by Global Carbon B.V.

PesynbTtatn po3paxyHkiB HaBeaeHi B Tabnuusax 9.2 - 9.3. Po3paxyHKOBi NokasHu-
KM €KOHOMII eHeprii Ta NoB’A3aHoro 3 UMM 3meHweHHs obcary Bukuaisa CO, emicii Big
BNpOBaMXeHHS1 eHeproeekTUBHMX 3axodiB HaBeadeHi B Tabnuui 9.4.

Tabnuusa 9.2. 3meHweHHa BukMAaiB CO, 3a paxyHOK eKOHOMIT TeNNoBOI eHeprii

Ne HanmeHyBaHHs Op,m-.mm 3HayeHHs
BUMIpY
1 EkoHOMIst TennoBoi eHepril kBT-roa/pik 607 397
2 3MeHLeHa nogaya eHeprii nanvea kBT-roa/pik 766 915
3 KoeiuieHT Bukunais CO, npu cnantoBaHHi Npu- ToHH/MBT-roa 0,202
poAHoro rasy
4 3meHLeHHsA BukuaiB CO, TOHH/pIK 154,9

Ta6bnuusa 9.3. 3meHweHHs BukMAaiB CO, 3a paxyHOK EKOHOMIT eNeKTPUYHOT eHeprii

Ne HanmeHyBaHHs O'D'M'-.MU" 3HayeHHs
BUMIpY
1 EKOHOMIs1 eneKTprYHOT eHeprii KBT-rog/pik 11 971
> KoeilieHT "BVIKVID,II?"COZ npu BVIpO6HVIL|,TB.I _ TOHHMBT-rof, 0,896
€NeKTPUYHOI eHeprii Ha HaUioOHaNbHOMY pPiBHi
3 3meHLweHHA Bukuais CO, TOHH/piK 10,7
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Tabnuusa 9.4. Po3paxyHKOBiI NOKa3HUKM 3MeHLLEHHSA obcary Buknais CO;

3meHweHHs1 sukudie CO; ei0 enpoeadxeHHs1 EE 3axodie

3MeHLIEeHHSA BUKUAIB .
3MeHLIEeHHSA BUKUAIB

(ekoHOMIs1 TennoBol Pasowm,

O6paHun naket (ekoHOMIS eneKkTpUYHOI

eHeprii), . TOHH/pIK
et eHepril), TOHH/piK
MakeT Ne2 154,9 10,7 165,6

10. BnpoBagkeHHs1 Ta opraHisauis
Peanisauis npoekTy noBUHHa 34incH0BaTUCA B 4 eTanu:
e po3pobka pob6oyOro NPoeKTy MmoaepHisauii icHyro4oI OyaiBni;
e npuadaHHA BCTaTKyBaHHA i maTepianis;
e MOHTaXHi poboTu;
e HanarogXXeHHsi BCTaTKyBaHHSA Ta BBeAEHHSA B eKcniyartauito.

Ha nepwomy eTtani 34iNCHIOETLCS BUKOHAHHS NMPOEKTHUX pobiT 3 MmogepHisauil ic-
Hytoyol Oyaisni noynHatoum 3 po3pobkn TEO Ta TexXHIYHOro 3aBAaHHA Ha NPOEKTYBaHHS.
BukoHyeTbCca BUBIp nocTavanbHUKIB MaTepianis, HAOXoaaTb KOMEPLiNHI Npono3uuii B1-
POBHMKIB, POPMYIOTLCS 3aMOBIEHiI cneumdikauii, cknagaeTbCa KOLTOPUCHA OOKYMEH-
Tauis.

Ha gpyromy eTtani 3aincHoeTbes npuadaHHsa eHepro3depiraroumnx BiKOH, pagiaTo-
piB OOMOMDKHOrO ycTaTKyBaHHS; maTepianiB Ana yTtenneHHa dacagy, niasarbHOro ne-
PEKPUTTA Ta ropuLia; BUGIp reHniapsaHnka Ha BUKOHaHHSA pobiT.

Ha TpeTbomy eTani 34iNCHIOETBCA MOAEpHi3auis icHyto4oi Byaisni, AeMOHTax
cTapux BiKOH, pagiaTopiB, 3amiHa obnagHaHHS abOHEHTCLKOro BBeAeHHs Oyaisni, MOH-
Tax eHeprosbepiraoymx BIKOH Ta MOHTaX pajiaTOpHUX cuctem. BUkKoHyoTbCca poboTu
Nno yTenneHHo dacany, NiaBanbHOro NepekpuTTa Ta ropuila, 30BHILLHE 03000MeHHSA
3axMCHUM MaTepianom.

Ha 4yeTBepTOMYy eTani BMKOHYKTbCS HanaromxysarbHi poboTn BUNpoOYBaHHSA
HOBMX pafdiaTopiB Ha MiLHICTb, NPOBOANTLCS TENMOBI3iHA 31MOMKa 00’eKTy B onantoBa-
NbHUIN NepioA, 3a4a4a o6’ekTy B eKcnnyaTauito.

IHBECTULINHNI NNaH, WO BKOYAE CKNad i 3MiCT OCHOBHUMX eTaniB pobiT, BapTiCTb
KanBKknageHb, HaBeaeHo B Tabnuui 10.1.
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Taonuusa 10.1. IHBecTULiIMHMIA NNaH

. ) Ctpok | Baprictb
HarimeHyBaHHS pobiT BukoHaBeLb

(mic.) (rpH.)

lMpoekmHi po6omu

Po3pobka NpoekTHOi JOoKyMeHTaLii 3 499 777 MinpagHuK

Y momy 4qucrii:

obnaluTyBaHHs "BEHTUNbOBaHOro dacagy”

obrawTyBaHHA gaxy

MoJepHi3auia cucteMmn onaneHHs

yTenneHHa gaxy

YTENMEHHS NigBanbHOro NepPekpuUTTs

lMTocmaeka mamepianie ma ycmamkyeaHHs1

MocTaBka MaTepianis 2 3498 438 | [linpAgHuK

Y momy 4qucrii:

nocTtaeka bimeTaniyHnx pagiaTopis

nocTaBka eHeprosbepiratoymnx BiKOH

noctaBka maTepianiB gnga yTenneHHsa gaxy

nocTaBka mMaTepianiB Anga yrenneHHs dacagy

nocTaBka maTepianie Ana yTEnneHHs MigBanbHOro
nepekpuTTS

MoHmaiHi po6omu

MoHTaxHi poboTy 6 749 665 MigpagHuK

Y momy 4qucrii:

OEMOHTaX ICHYHYMX BiKOH

OEeMOHTaxX iCHyl4MX pagiatopis

BCTAHOBNEHHSA eHepro3bepiraroymnx BikoH

BCTaHOBNEHHs GimeTaniyHux pagiatopis

nigrotoeyi poboTK nepepq yTeNeHHAM gaxy

nigrotoeyi po6oTn nepen yrenneHHam dacagy

niarotoByi poboTM nepen yTenneHHsIM nigBanbHOro
nepekpuTTS

YKNagaHHA Wapy yTeninBada

30BHILLHE 03406J1EHHSA 3aXMCHUM MaTepianom

IMycko-Hana2o0xyeasnbHi pobomu

Mycko-HanaromKysanbHi poboTy 1 249 888 MinpagHuK

Y momy 4qucrii:

BMNPOOOBYBaHHS HOBUX pagiaTopiB HA MILHICTb

TennogBisinHa 3nomka OyaiBni B onantoBasnbHWIA Nepi-
oA

3ga4a 00'ekTy B ekcnnyaTalito

Ycboro 12 4997 769 | MMigpsagHUK
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Odopatok A.
Cxema TennoBoOro NyHKTY i3 3a5eXKHUM NiAKMYeHHAM aboHeHTa*

1 - KnanaH, Wo BigKNYae, 2 - rpsa3boBuK, 3 - QiNbTP, 4 - BUTPATOMIP, 5 — TENNOBUIA NIYUNBHKK, 6 -
JaTyvK Temnepatypu TEnnoHocida, 7 - perynatop nepenagy TUCKY, 8 - KnanaH perynaropa TennoBoro
NnoToky, 9 - enekTpoHHWUn peryndatop, 10 - gatunk TemnepaTypu, 11 - 4aT4YMK 30BHILLHLOrO NOBITP4A, 14 -
perynoymnii BEHTUINb cUCTEMM onaneHHs, 15 - 3anobixHui knanaH, 16 — Bigknovaroda apmartypa, cuc-
TeMn onaneHHd, 17 - cnyckHi (ApeHaxHi) kpaHu, 18 - nponyckHuin knanaH, 20 - HacocHa rpyna, 21, 22 -
3BOPOTHWIA KNanaH.

* - Oxepeno lNMbipkoe B.B. CoepeMeHHbIe mensoebie MNyHKMbI. AemomMamuka
u peaynupoeaHue. — K.: Il «Taki cnpasu», 2008. — 252 c. (c. 35— 52, 81 - 90).

Perynatop nepenagy Tucky (7) 3axuwae TensioMmepexy Big rigpaBnidyHOro pospe-
rynoBaHHsA. 3axuuiae CUCTEMY OMNareHHs Bif KONMMBaHHA TUCKY B Tennomepexi. MMigr-
pUMy€e NOCTIMHUIW nepenag TUCKY W NOCTINHUIW 30BHILLHIN aBTOPUTET Ha KnanaHi peryns-
TOpa TeNsoBOro NoToky (8), CTBOPIOKYN HanKpaLli yMOBM peryrntoBaHHs. Obmexye pa-
30M 3 (8) makcmmarnbHi BUTpaTU TENoHOCIs B aboHeHTa. 3abeanevye MexaHiyHy npa-
LuesgaTtHiCTb enekTponpueoga knanada (8), Tomy WO nNiaTpUMmye MNOCTiINHWIA nepenag
TUCKY Ha 3aTBOpi KranaHa (8), JOpiBHIOE PO3paxyHKOBMM YMOBaM.

Micue yctaHoBKkM BUTpaTomipa (4) 3anexuTb Big BUMOr BUPOOHMKa 1 BUMOI opra-
Hi3auil, wo 3abes3nevye Tenno. Tak, Hanpuknag, ynbTpa3ByKOBUIA BUTPATOMIP HEYYTNN-
BU 0O 3abpyaHEHb TENSIOHOCIA 1 MO BKasiBKax BMPOOHMKA MOXe OyTn BCTaHOBMEHUI
SIK Ha nogasanbHOMY, Tak i Ha 3BOPOTHOMY TpybonpoBoai. Ha BMmory opraHisauin, Lo
3abe3neyvyloTb TENSIO HanyacTiwe HeoOXiAHO BCTAHOBMOBATU BUTPATOMIp Ha nopasa-
NbHOMY 1 Ha 3BOPOTHOMY TpybonpoBogax 0gHOYaCHO.

KnanaH perynaropa TennoBoro noToky (8) 3amiHoe nogayvy TenmoHocia 3 Tennome-
pexi and nigMilyBaHHS 3 OXONOLKEHMM TEMSIOHOCIEM 3i 3BOPOTHOroO Tpybonposoay,
3abesneyvyoun HeobxigHy TemnepaTypy TEnsiOHOCiI Ha BXOAi B CUCTEMY OnasieHHs.
KnanaH perynoeTbCcs enekTponpmBoaoM (akTyaTop), WO YNpaBnsieTbCA €NeKTPOHHUM
perynatopom ECL. MNpueoa BnubupaoTb NOBINbHUN — 3 YACOM NEPEMILLIEHHS LWITOKA, Ha-
npuknag, 14 c/mm. Lle BUKNMKAHO TUM, LLO CUCTEMA OMarieHHs € iHepUinHuM 06'ekToM
perynoBaHHA N He BMMarae MUTTEBOI 3MiHM MapameTpiB TensoHOCIA, KpiM TOro, npwm
LbOMY He YTBOPATLCA rigpaBniyvHi yaapu.

MponyckHui knanaH (18) 3abe3nevye UMPKYNALiIKD TENNOHOCIA MO ManomMy LUpKy-
NAUinHOMY KOHTYpY (4epe3 cebe) npu 3akpuTtnx Tepmoperynatopax ABOTpyOGHOI cucte-
MU onaneHHs 3i 3MIHHUM TigpaBniYHUM peXMMoM. Y Ler MOMEHT KranaH peryndaropa
TENOBOro NOTOKY 8 3aKpMBaETLCS, TOMY WO TeMmnepaTtypa B MarioMy LUUPKYnAUinHOMY
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KOHTYpi 6yae nocTinHa 1 AOPiBHIOE HEOOXiAHOMY 3Ha4eHH0. Kpim Toro, gaHui knana
ctabinisye TUCK TENNOHOCIS, YaCTKOBO MNOAINLWYHYM pobOTy TEPMOPErynaTopiB (TinbKn
nNpu TIXHBOMY 3aKpUTTi). 3aCTOCOBYIOTb NPU BUKOPUCTAHHI aBTOMATUYHO HeperynboBa-
HWX HaCOCIB, He34aTHUX NpauoBaTh NPU HyNbOBIK BUTPaTi. B ogHOTPYOHMX Ta ABOTPY-
BHMX cMcTemMax onaneHHsi 3 NOCTIMHUM TigPaBNivYHUM PEXMMOM HE BCTAHOBIIOKOTh.

Onuc yctaHoBkwm ITI

TennoHocin 3 TennoBol Mepexi No nogaBanbHOMYy TpybonpoBogy nocTtynae no
TEennoBoro Bysna 3 poboymmn napameTpamu, siki 3abesnedye gxepeno tenna. Ansa mo-
XITMBOCTI Bi3yanibHOro KOHTPOSIO napameTpiB MepeXeBoro TenroHOoCis Ha BBOAI BCTa-
HOBJTIOIOTLCA MOKa3ykdi MaHOMeETpU i TepMomeTpu. Butpata TennoHocia B Mepexi i
KifTIbKICTb CMOXUTOI TENSIOBOI eHepril BUMIPIOETLCA | PEECTPYETLCS iICHYOUYMM NiYUNbHU-
KOM TennoBOi eHepril.

Cuctema ynpasniHHA 3abe3nevye 34iNCHEHHA onaneHHsa ByaiBni B ABOX pexmmax
— pobo4yomy i owagHoMmy.

B poboyomy pexumi TENNOHOCIN 3 TENNOBOI Mepexi NocTynae B CUCTEMY OnaneH-
HA nicna NepeTBOPEHHS Moro TemnepaTtypu BiAMOBIAHO A0 MOTOYHUX MOrOAHWX YMOB
TakMM YmMHOM, WOO6 NiATPUMYBaBCA PEXMM OnasieHHs 3rigHO TemnepaTypHOro rpadiky
95/70 °C. MNoHmxeHHs1 TeMnepaTypn MepeXeBoro TENIOHOCIA BiaOYyBaETLCS 3a paxyHOK
nigMilyBaHHA OO MNoAaBarnbHOro TpybonpoBoAy 3BOPOTHOI BOAM Yepes3 3MillyBarbHY
nepemMunyky. KoHTponep MopiBHIOE hakTUYHI TemnepaTypu 30BHILLHbOro MOBITPS | Ten-
NOHOCIA, WO HaaxoauTb OO CUCTEMM OMnarneHHs, 3a 3ajaHvMKU KPUBOKO OMarneHHs 3Ha-
YEHHSMM | Yepes3 NPOXIAHUW Perynioyni KnanaH 3 enekTponpmMBoaoOM PErysitoe Kinb-
KICTb BOOM, SiKa NOCTYyNae 3 30BHILUHBbOI TEMMOBOT MepeXxi 40 By3rna 3MillyBaHHS.

[na nogonaHHs rigpasniyHoro onopy obnagHaHHs ITI no cTopoHi cuctemun ona-
NEHHSA | ONopy CUCTEMM OManeHHsa Ta 34IMCHEHHSA npouecy NigMillyBaHHS 3BOPOTHOI
BOAM BUKOPUCTAHO LIMPKYNALIMHAA ManoLwwyMHUN HACOC MOKPOTro Xoay.

[MpoekTHa BUTpaTa TENSIOHOCIA B CUCTEMI ONafieHHA BCTAHOBIIOETLCS 3a 4OMOMO-
rol0 Py4YHOro ApOCentoryoro KnanaHa B npoueci HanarogxeHHs ITT1.

B owagHoMy pexumi onaneHHs 34iIMCHI0ETBCA MO MOHMXEHOMY TeMnepaTypHOMY
rpadiky. PiBeHb MOHMXEHHA TemnepaTypHoro rpaciika moxe OyTn 3miHeHUn obcnyro-
BYHOUMM MepcoHarioMm nig yac ekcnnyaradii cuctemun. OwagHnun pexum pearnisyeTbca
aBTOMATUYHO 3 BMKOPUCTAHHAM JOOOBOrO i TMXKHEBOro TavMmepa, a TakoX nepexoaom
BPYYHY Ha YyeproBe onarieHHs Ha TpuBani nepiogn 4vacy i, BignoBiOAHO, NOBEPHEHHAM
BPYYHY 40 po6040Oro (aBTOMaATUYHOIO) PEXMMY OManeHHs.

[na MoXnuBoCTi NpoBeAeHHs rigpasnivyHol Hanagku [T BUKOpUCTOBYOTLCA ApO-
cenbHO/3anipHi KnanaHn 3 JUCKOBMM 3aTBOPOM, LUKariow MOMoXeHb AUCKa i dikCcyrounm
NPUCTPOEM, a B TOYKaX, e NPOXoAuTb 3MiHa NapamMeTpiB TEMNSIOHOCISA, BCTAHOBIIOKTLCS
NMoKa3yr4n MaHOMETpW | TepMomMeTpU. [1Nst KOHTPONIO CTaHy 3abpyaHEHHs rigpaBnivHol
apMaTtypu B XapakTepHux Toukax TpybonpoBody nepenbadeHO MOHTaX TPUXOO0BUX
KpaHiB 4N MaHOMETpIB.

3axuct obnagHaHHa ITI i cuctemn onaneHHs Bif 3abpyaHeHHs 3abe3nevyeTbes
BMKOPUCTAHHAM CiTYacToro BoasaHoro dinbTpa Ha nogasanbHOMy TpybonpoBoai nepen
BUTPaTOMIpOM By3na obniky i Ha 3BOPOTHOMY TpybonpoBoai nepea UMPKYNAUinHUM Ha-
COCOM MO X04y BOAM.
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OcBiTNeHHSA, BEHTUNAUIA | KaHani3auinHi ctokun ITT NpUnHATI B iCHYHOUYOMY BUKO-
HaHHi.

Tennosuir By30n NicnNs MoHTaxy obnagHaHHS | YacTuH Tpybonposoay nigndarae ri-
ApasniyHomy BuNpobyBaHHO NpobHuMm Tuckom 1,5 MIa npoTtarom 1 rog Ta npomuBLi
BOZIOH0.

Micna npoBeaeHHs1 BUNpobyBaHb Nig TUCKOM NOBEPXHi TPyO Ta nignop noBuHHI By-
TV MOKPUTI LLIOHANMeEHLLEe B ABa Wapw CTinkow o Koposii dpapboto i, nicns uboro, Ten-
noisonguieto 3 MiHepanbHol Batn abo nignpecoBaHoro noniypeTtany. TensonposigHiCTb
i3onsLiiiHOro MaTepiany He noBuHHa nepesullyBaTi 0,034 BT/M? °C. MiHiManbHa ToB-
WwmHa isonauii 50 mm. Mig yac npoBeaeHHSa pobiT i3onsuUinHi MaTepianu i noBepxHA Tpyo
MOBUHHI ByTn cyxumm.

MoHTax, HanaroLKeHHs i NycK TennoBoro By3na B ekcnnyartauito NOBUHHI 3Ainc-
HIOBaTUCA KBanidpikoBaHMM MepcoHarnoMm i nig KOHTporemM TensionoctayanbHOl opraHi-
3auil.

EC3.031.125.02.02.04 EHep2emuyHul ayoum 6ypisenn

M. 3anopixoks

EHepzocepeicHa komnaHisi «kEkonoziyHi Cucmemu»

59




Odopatok B.
Cucrtemu dacagHi TennoizonsuinHo-o38006n0BanbHi

CPTO «CkaHpPOK»

CPTO “CkaHpok” € baraTolapoBOK BEHTUNBOBAHOK KOHCTPYKLUIED 3 yTennoBa-
4yeM i3 MiHepanoBaTHUX MAUT, MeTanesMm NiAKOHCTPYKLINHMUM KPINUbHUM KapKkacom Ta
iHAyCTpianbHUMWN JIMYKYBaNbHUMW efieMeHTaMn, BUrOTOBMEHUMM i3 OpPIOBHO3EPHMUCTOrO
BMCOKOMapPO4YHOro KonbopoBoro 6eToHy. Lia cuctema BMKOPUCTOBYETLCS B OBMIMUKY-
BaHHi 30BHILLUHIX OropoaKyBanbHUX KOHCTPYKLIiM i AeKOpaTUBHOMY OMOPSAXEHHI OyauH-
KiB Ta cnopyp, pisHOro Npu3HayveHHs 3aBBULLKM 00 25 NnoBepxiB 3 METOK EKOHOMIl eHep-
ropecypcis.

YTennioBay ABNSETbCHA HEBiA'€MHOK YacTuHoo CPTO. Hanbinbw nowmpeHnmn
BMOaMN Tensoi3onsauinHnx matepianis BukopuctoByBaHux B COTO asngawTbca yTen-
ntoBaYi Ha OCHOBI 6a3anbTOBMX Ta CKASHUX BOJTOKOH.

CTpykTypa BOSIOKOH B BMpobax ByBae NoOB34OBXHBOI, BEPTUKANbHOI Ta 3MillaHOI
opieHTauil. N'yctnHa BMpoGIB i3 CKNOBOMOKHA 3HaxoauMTbCa y Mexax Big 9 no 140 kr/m2,
a BMpOGIB i3 MiHepanbHKX BOMokoH — Bia 20 Ao 240 kr/m>. TennonposigHicTe MaTepianis
3anexunTb Big ryctnHu i gopisHioe 0,032 — 0,042 BT/M? a NapoOnNPOHUKHEHHSA — BIIM3bKO
0,25 - 0,50 mr/(m.4.la).

HalnronoBHiLwOW0 BNacTMBICTIO BONTOKHUCTUX YTEMMOBaYIB ABNAETLCA HEMOPHOYiCTb.
Mpn TemnepaTtypi oo +250°C BUPOGM 36epiraloTb CBOK MILHICTb. [ONOBHUM HeOMKOM
BOJIOKHUCTUX YTENMOBaYiB — Lie BTpaYaHHA TEeNnoi3onsauinHnx BNacTMBOCTEN Yy BUNAAKY
30inbLeHHA BonorocTi B 1oro ToBwmHi. B COTO, ansa piweHHs uiel npobnemu nepea-
BavaeTbca HaaBHICTb BeHTMNAUIMHOrO kaHany (B8 COTO “CkaHpoK” TOBLUMHA BEHTUNSA-
LiHOro kaHany, 3rigHo 3 TY gopiBHt0€ He MeHwe 40 mm).

B COTO “CkaHpOK’ HasiBHICTb BEHTUNALIMHOIMO KaHany (npolwlapky) 3abesneuvye
onTUMarbHUN TENNOBUN pexumMm dacagy. Bigomo, wo HakonnyeHHs BOSIOrM B TOBLLUi
KOHCTPYKLUiT — rofloBHa NpuynHa NoripeHHs Tensoi3onauinHNX XxapakTepucTuK i pymnHy-
BaHHA KOHCTPYKLUil y npoueci ekcnnyaTauil. Adke npy HOpMarsnbHi BONOrocTi NpuMi-
LLIEeHHA BOrora, 3a paxyHoK TepmoBosioroandysii 3aBxan notpannsie B TOBLLY KOHCTPY-
Kuil. B ubomy Bunaaky (B BeHTdacagax) BOHa NpoOXoauTb Yepes3 BCO KOHCTPYKLiK i BU-
HOCUTbCS Yepes3 BEHTUNALIMHUA KaHan (MpOLLapoK).

3 MeTow 3axucTy yTenntoBayva Big iHINbTpauil BUKOPUCTOBYETLCS BiTpobap’'ep
MeMBpaHHOoro Tmny.

Bucoki TtennotexHiyHi nokasHnkm CKAHPOK possonsatiwte ekoHomutu o 40%
€Hepropecypcis Ha KOHAWULIOHYBaAHHA Ta OMarneHHd, a TakoX niaTpumyBatv KOMEOpPT-
HUW MIKPOKNiMaT B NPUMILLLEHHAX LiNTUA PIK.

YTenneHHsa Oyaisni 3axuwiae Big CTiHWM Bif ocafgkiB, TemnepaTypHuUX nepenagis,
ynbTpagioneToBnx NPOMiHIB Ta MeXaHiYHUX HaBaHTaXeHb, WO CAPUATIMBO MNO3Ha4va-
€TbCSA Ha LOBrOBIYHOCTI CTiH Ta 3HA4YHO NOLOBXYE TEPMIH ekcnnyaTauil 6yaisni.

Mopoa3ocTinkicTb hacagHoro kameHs cknagae y 6inbw Hixk 150 LMKniB B KOMMNIEKCI
3 BMCOKOHO SAKICTHO 403BOSIAKOTL eKCryaTyBaT CUCTEMY B Pi3HUX KNiMaTUYHMUX YMOBaX.
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KOHCTpYKUisi cuctemmn KoMneHcye npouecu NpupoaHoi ycaaku byaieni Ta cencmiy-
Hi HaBaHTaxeHHA 6e3 pynHyBaHHSA dacagy.

OCHOBHiI nepeBarn cUCTeMm «KepamiuyHUN BeHTUNbLoBaHuUu hacag»

e LUIMPOKA MOXIMBICTb KONIbOPOBMX KOMOIHAUIN;

e BWICOKi TEMSO- Ta 3BYKOI30MOIOYI XapaKTepPUCTUKN CUCTEMU;

e 3aBASKW LIAPY YTEMNNEHHS, «TOYKa POCU» BUHOCUTBLCH 3a MeXi HECy4oi CTiHK Oyai-
BNi;

e 3HayHa eKOHOMiIs 3aTpaT Ha onaneHHs byaisni;

e [JOBrOBIYHICTb : CTPOK O€3peMOHTHOI ekcnnyaTauii cuctemmn — go 50 pokis;

e CTiNKICTb pacagHoOI cUCTEMU OO aTMOCEepPHNX BNIIMBIB,;

e LWIBMOKNIN MOHTaX dpacagHol cucteMn B Byab-saKnin nepioq poky.

PucyHok. ®acagHa cucrema «CKAHPOK»

CPTO «Marmoroc»

Cucrtema HaBicHUX BeHTUNboBaHUX pacagis Marmoroc (PoktayH) — ue KOHCTpy-
KU, KOTpa CKNagaeTbCs 3 HECYYOro Kapkacy, Tenmnoi3onAuinHoro maTepiany Ta 3axuc-
HOro ekpaHy 3 ManiodopMaTHUX BETOHHMX MIIMTOK 3 MapMypPOBOI KPUXTOHO.

MaTepian: mapmMmypoBa Kpuxta, LEMEHT 3B'a3ytounin, dpapbytodi nirmeHTu, rigpo-
dobizauia. Poamipu: 600x105x25.

TennoizonauinHun matepian — yrtennoBady Tuny «Ilsover KL-34». Marepian:
CKNoBOMOKHO. Poamipu: Bucota 610 mm, ToBwmHa 50, 100, 150 mm.

BiTposaxmcHa membpaHa — nniBka Tuny «Tyveky». MaTepian: BUCOKOTEXHOMOrY-
HWIM BITPOBOJSIOrO3axXMCHUA NapOnpPOHUKNNBUN MeMbpaHHUI MaTepian. Po3mipu: pynoH-
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HUK matepian wupuHoto 1500-3000 mm, gosxumHoto Ao 100 m, ToBwmHO 0,15-0,25 MMm.
[Mpun3HaveHHs: 3axuCT Big BOSOrM, NOBITPSHMX MOTOKIB, nepenagy Temnepatyp U YO
BUNPOMIiHIOBaHHA. CTBOPEHHSA YMOB BIiflbHOrO0 BUXOAY BOASAHWUX MapiB 3 Tennoisonsuin-
HOro marepiany.

Cuctema MAPMOPOK 3axuwae 30BHilWHI CTiHM Bi4 30BHILLIHbOrO BMSMBY (CHIr,
oo, TymaH i 1.4.). CTiHM He Hacu4vyrTbCs NPUPOAHOI Bonorot. NobyToBa Bonora He
3aTPUMYETLCSA B CTiHax, a nig BNAMBOM Tenna notpannse Ao 6inbli naponpoHUKHOMO
yTennoBaya, 3BiAkM BMBOOAUTLCS akTUBHMM MOBITPSHUM kaHanoM. Cuctema O03BONSE
BUKITIOMUTU HEraTUBHUIA BMMMB «MOCTIB X0noay». 3MeHLLEeHHS1 BNNUBY BYIMYHOIO A0CS-
raetbcsa 4o 50%.

Mpn pekoHCTpyKUii hacagy He NoTpPebyeTbCA BUCENEHHS XUTeNiB. 3aMiHa NOLLKO-
[PKEHOr0 KaMeHs BUKOHYETBbCA 3a KOPOTKUI Yac, hacagHUn KaMiHb Mae aekinbka dak-
TYp NOBEPXHi Ta LUMPOKY KOSTbOPOBY rammy.

PucyHok. Cxema enemeHTiB cuctemmn «Marmoroc»

ieneHTos MArMoroc

2 ropranHT

3 BePTHUKANbHBIA Npodgnt

4 KpOHLUTEH

OcHoBHi nepeBaru pacagHoi cuctemu «Marmoroc»

e [OAOBXEHHSA TepMiHy ekcnnyaTauil 6yaisni;
e eHepro3bepexeHHs;

e edbekTMBHaA BEHTUNALIS;

e 3HWXKEHHS PIBHIO LUYMY;

o 100% 3axucT Big NPOHUKHEHHSI BONOIK;

e KOMMOPTHUIN MIKPOKMiMaT LifTOPiYHO.

EC3.031.125.02.02.04 EHep2emuyHul ayoum 6ypisenn

M. 3anopixoks

EHepzocepeicHa komnaHisi «kEkonoziyHi Cucmemu»

62




HDopatok B
EHepreTM4HMK nacnopTt OyAUHKY

Tabnuua 1. 3aranbHa iHdopmauis

[laTa 3anoBHeHHs ( pik, MicALb, YMCIIO0)

2013.01.30

Appeca 6yauHky

M. 3anopixoks, Byn. JlaxTuHcbka, 15

Po3pobHuk npoekty

TOB "ECKO "EkonoriyHi cuctemmn"

Appeca i TenedoH po3pobHuka

M. 3anopixeka, np. MasikoBebkoro, 11

Ten.: (061) 224-68-12
dakc.: (061) 224-66-85

Wndp npoekty OyamHKy

Pik bygiBHuuTBa

1970

Tabnuusa 2. Po3paxyHKoOBi napameTpu

. . OanHuui
HalnmeHyBaHHs1 po3paxyHKOBMX NapameTpis Mo3Ha4eHHst : Benununna
BMMIpIOBaHHSA
y PospaxyHkoBa TemnepaTtypa BHYTPiLLHbLOro ¢ oC 20
noBiTps s
2 Po3spaxyHKkoBa Temnepartypa 30BHILLHbOro NoBiTps t; °C -21
3 PospaxyHkoBa Temnepartypa Tennoro ropuwia tar °C -
4 Po3spaxyHkoBa TemnepaTtypa Texnigninns t, °C 5
5 TpwvBanicTb onantoBansHOro nepiogy Zon Joba 166
6 CepepHsa TemnepaTypa 30BHILLHbOro NOBITPS 3a ¢ °c 14
onantoBanbHWiA Nepioa ons ’
Po3paxyHkoBa KinbkicTb rpagyco-aio :
7 rospaxy CTb fpapyco-a Dy °C-ni6 3250
onarnoBanbHOro nepiogy
®yHKUiOHaNbHE NPU3HAYEHHS, TUM | KOHCTPYKTUBHE pilleHHs BYAMHKY
8 [pusHayeHHs XKutnosu 6yanHok
9 PosmilweHHsa B 3abyaoBi OkpeMo po3sTalloBaHuin
. . . - | TunoBmin NPoOEKT, 5-T1 NOBEPXOBUI XKUTNOBUIA
10  Twnoswuwn NPOEKT, iHAMBIgYaNbHUI
OyaunHok Ha 128 kBapTup
11 KOHCTpYKTMBHE pilleHHS ByanHok 3i cTiHamu i3 36ipHMX 3ani3o6eToHHMX BrIoKIB
Tabnuusa 3. N'eoMeTpPUYHI, TENNOTEXHIYHI Ta eHepreTUYHi NOKas3HUKN
PospaxyHkoBe
lMo3Ha4veHHs | HopmaTumeHe (npoeiTHe) dakTnyHe
lNokasHuK i PO3MIPHICTb| 3HAYeHHS P 3Ha4YeHHs
3HaYeHHS
MoKasHuKa | MoKasHuKa NMOKa3HuMKa
NOKa3HMKa
1 2 3 4 5
"eoMeTpUYHI NOKa3HMKK
3aranbHa nnoLwa 30BHiLLHIX
12 |oropoaxyBanbHUX KOHCTPYKLN Fs, m? -- 6 696,7
OyANHKY
B Tomy uucni:
- CTiH Fin, M - 2510,1
- BiKOH i BankoHHUX aBepen Fen, M2 - 1104,4
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PospaxyHkoBe

lMo3HaveHHs | HopmaTumeHe dakTnyHe
: . (MpoekTHe)
lNokasHuK i PO3MIpHICTb| 3HA4YeHHS 3Ha4YeHHs
3Ha4YeHHsA
NnoKasHuka NnoKasHuka NnoKasHuka
nokKasHuka
1 2 3 4 5
- BiTpaxiB Fen, M? - -
- nixTapis Fen, M? -- -
- BXiOHUX ABepen Fo, M 22,9
- NOKPUTTS (CyMiLLEHMX) Fr, M2 -- 1529,6
- TOPULLIHNX NEPEKPUTTIB 2
FI'IK Xrs M - -
(xonogHoro ropuwa)
- NEPEKPUTTIB TENSTUX ropuLL, Focrr, M - -
- NepeKpUTTIB HaQ TexNigninnsaMm Fu, M2 - -
- NepeKkpuUTTIB Ha HeonantoBaHUMU
nepekpnTTis Hall Fio, M2 - 1529,6
nigBanamu i nigninnamm
- NepeKkpuUTTIB Hag nNpoizgamu i nig E . w2 _ )
epkepamu L3s
- Nignorun no rpyHTy Fy, M -- -
13 |Mnowa onantoBaHMX NPUMILLEHb Fp,, M? - 61219
14 KopucHa nnowa (gnst rpomMagcbkunx E. w2 _ )
6YOMHKIB) h
Mnowa XXnTnoBux NPUMILLIEHb i
15 L PUMILL F, M - 4184,2
KYXOHb
16 PospaxyHkoBa nnowa (ans E. w2 _ )
rpomMagcbkux 6yauHKIB) b
17 |OnantoBaHuit 06’em v, M -- 16 957.7
KoediuieHT ckniHHA dacaaiB
1g |Koediu acan m o - 0,31
OyOuHKy
19 |loka3HUK KOMMAKTHOCTI OYANHKY K« 6ya -- 0,40
TennoTexHiyHi Ta eHepreTUyHi NOKa3HUKK
TennoTexHiuYHi NoOKasHUKK
20 MpuBeneHuin onip Tennonepeaadi Rsnp,
30BHILLHIX OrOPOMAKEHb M2-K/BT
- CTiH 6e3 Tennoisonauyji, Wwo
KOHTaKTYOTb 3 30BHiLUHIM Rsnp or 2,5 0,73
NnoBITPSAM
- CTiH 3a 3ackneHnmmn dbankoHamu
. Rsnp cr 2,5 0,92
Ta NOAXiAMK
- BikHa AepeB'sHi cnapeHi Rsmps 0,5 0,34
- BikHa AepeB'sHi po3ainbHi Rsmps - -
- BikHa MeTanonnacT1koBi Rsmps 0,5 0,36
- GankoHHi 6nokn gepeB'sHi Rsmp 6 0,5 0,34
- ©ankoHHi 6rokm
. Rsmps 0,5 0,38
MeTanonnacTuKoBi
- CKNo6MoKu Rsmpcs - -
- BiTpaxis Ry np st - -
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PospaxyHkoBe

lMo3HaveHHs | HopmaTumeHe dakTnyHe
: . (MpoekTHe)
[NokasHuk i PO3MIPHICTb| 3HAYeHHS 3HaYeHHs
3Ha4YeHHsA
nokasHuKa nokKasHuKa nokKasHuKa
nokasHuKa
1 2 3 4 5
- nixTapis Rs npn - -
- BXigQHUX OBepen AepeB'sHNX Rsnp sn - -
- BXiQHMX OBepen MeTanesunx Rsnp sn 0,41 0,16
- BXiOHMX OBepen R
MeTanonnacTUKoBMUX 2np 8A ) )
- BXigHMX BOPIT Rsnp sop - -
- NOKPUTTIB (CYMiLLIEHUX) Rsmpn 3,0 1,47
- TOPULLHNX NEPEKPUTTIB (XONO4HUX R
ropuii) 2P
- NEPEKPUTTIB TEMNX rOPULL R i )
(BKITIO4AI0YM MOKPUTTS) 2np e
- NepeKpUTTIB HaA TexnigninnsaMm Rsnpnr - -
- NepPeKpUTTIB Had HeonaniBaHNUMK
, o Rsp nu 2,6 1,91
nigBanamu abo nianinnamm
- NepeKpuTTIB Hag Npoizgamum 1 nig
Ran nn - -
epkepamm
- Nignorun no rpyHTy Rsp na - -
EHepreTnyHi nokasHUKK
Po3paxyHKoBi MUTOMi ovo. 131,88
21 TEnnoBUTpaTH KBT-rop/m’
P [KBT-roa/m’] [47,61]
MakcumansHo gonyctume Epax, 77
22 |3Ha4YeHHA NTOMKUX TennoBuTpat kBT-roa/m?,
Ha onaneHHs 6yanHKy [KBT-roa/m%] (28]
23 |Knac eHepreTn4Hoi edpekTUBHOCTI E
TepMiH ehbekTMBHOT ekcnnyaTauii
24 |TennoisonAuinHoi 060MNoHKM Ta i pokiB 25
ereMEeHTIB
o5 BignoBigHicTb npoekTy OyauHKy Hi
HOPMaTMBHUM BUMOram
HeobxigHicTb AgoonpauoBaHHSA
26 AHICTE AoOMpall Tak
NPOeKTy BYAMHKY

Ta6bnuusa 4. Knacudikauia 6yanHkiB 3a eHepreTMYHor ePeKTUBHICTIO

Knacu eHepreTnyHoi
€EeKTUBHOCTI OYOUHKY

PisHnus B % po3paxyHkoBoro abo hakTMYHOro 3Ha4eHHsI MUTOMUX
TEeNnNoBUTPAT, Qsyy, BiA MAKCUMaANbHO AOMYCTUMOIO 3HAYEHHS, Eqay.

[(qﬁvn' Emax)/ Emax,]'100%

A

MiHyc 50 Ta meHLe

Bia mMiHyc 49 no miHyc 10

Big MiHyc 9 fo nntoc 5

Big nntoc 6 go nnoc 25

Big nntoc 26 go nntoc 75

MM OoOO|W

nntoc 76 Ta 6inbLue
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Tabnuuna 5. BucHoBkKM 3a pesynbTaTaMy OUHKM EHEPreTUYHMX NapaMeTpiB
OyanHKyY

BkasiBku 040 NiOBULLIEHHS EHEPreTUYHOT e(PEKTUBHOCTI BYANHKY

PekomeHOoBaHo:

KomMmnnekcHa mopepHisauifa cucteMmm onaneHHsA. 34iNCHUTN nepexig Ha ABOTPYOHY cuctemy
onarneHHsi, BCTAHOBMNEHHS aBTOMATUYHOIO perynaTopy TEnnoBOro nOToKy, ©anaHcyBaHHSA
CUCTEMM OMarieHHsl, BCTaHOBIEHHS BiMeTaniyHuX pagiaTopis, TEPMOCTATUYHNX PErYNATOpPIB Ta
NiYMNBHUKIB-PO3MNOAiINIOBaYdiB Ha onanioBanbHMX Npunagax, BCTAHOBMEHHSA TENmoi3onsuinHmMx
pednekTopis 3a onantoBanbHUMKU Npunagamun.

MopepHizauia dacaay. B skocTi cuctemmn dpacagHoro yTenneHHsa MoxyTb OyTU BUKOPUCTaHI
cuctema dpacagHoro yTensneHHs 3 BeHTUNbOBaHUM MOBITPSHUM NpoLIapKoM Ta iHAYyCTpiansHUM
nnykyBaHHAM. HeobxigHa TOBLWMHA TENsOi30MN0YOro Lwapy MOBUHHA OyTW HEe MeHLLe HixX
100 Mm.

MopaepHi3auisa gaxoBoro nepekpuUTTa. B AKOCTi cucTeMmn yTenneHHs 0axOBOro NepekpuTTs
MoXxe OyTn BMKOpMCTaHa noLlapoBa cucTema yTensieHHsS 3 BUKOPUCTaHHAM TEMnnoi30nyoro
wapy (Hanpuknag: nautn 3 6a3anbToOBOI MiHEpanoBaTW, TOBLWMHOKW He MeHwe 100 mm) Ta
NpokKnagaHHAM Napoi3onsALuinHOro wapy.

MopepHizaudia nigBanbHOro nepekpuTTaA. B gKOCTI cuctemu yTenneHHa nigBanbHOro
NnepekpuTTs MOXe OyTW BUKOPUCTaHa MollapoBa CUCTEMA YTEMNNIEHHA 3 BUKOPUCTaAHHAM
Tennoisonioyoro wapy (Hanpuknag: nautn 3 6a3anbTOBOI MiHEpanoBaTW, TOBLUMHOK He
mMeHwe 70 MM) Ta NpoknagaHHAM Napoi3onsAuinHoro wapy.

3amiHa BiKOH Ta 6ankoHHUX GNOKIB. 3A4INCHUTN 3aMiHy ICHYHOYMX BIKOHHUX Ta GankoHHMX
OGnokiB Ha eHepro3bepiratoyi cknonakeTn

YTenneHHsa nig’isaiB. 34iicHNT 3aMiHy BikoH nig’isgiB Ha eHepro3bepiratodi, BCTAaHOBNEHHS
BXiQHWUX YTENNeHnX ABepeNn, BigHOBNEHHS TaMOypiB.

MopepHizaudia cuctemm BeHTUNAUil. 34iNCHUTM BCTAHOBMNEHHS TOKaNbHUX MPUCTPOIB
BEHTUNALIT 3 pekynepaTopamMmu TENMOTMU.

MopepHiz3auia cuctemMm ocBiTNeHHA Nig’i3AiB. 34iMCHNTU 3aMiHy CBITUIBHUKIB 3 Nlamnamu
po3XXaploBaHHA Ha eHeprosdepiratoyi 3 gaTYMKaMmn OCBITAEHOCTI Ta NPUCYTHOCTI.

MacnopT 3anoBHEHWUN:

Opranisauis TOB "ECKO "EkonoriyHi cuctemm"

M. 3anopixokst, np. MasikoBcbkoro, 11
Ten.: (061) 224-68-12 dakc.: (061) 224-66-86
BignosiganbHWI BUKOHaBELb AdpaHacbe A.C

Anpeca n tenedoH
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Oopatok I'.
3BiT 3 TennoBi3iNHOro oo6cTeXxXeHHNA

B popmatky npuBedeHi pe3ynbtatm  OBCTEXEHHA TEMSIOTEXHIYHOrO  CTaHy
OropoaAXyBarnbHUX KOHCTPYKLIM XXMTNOBOI ByAaiBni no Byn. JlaxTuHcbka, 15.

O6cCTexeHHa npoBegeHO 3 MeTOW  SKICHOro aHanisy akTU4YHOro CTaHy
OropoXKyBarnbHUX KOHCTPYKLUin Byaisni.

B pesynbTtati TENMOBI3INHOrO OBCTEXEHHS Ta NOro aHanidy BUABMSKOTLCA AiNSHKN
3 NoHagHOPMaTMBHMMW BTpaTamMu TENroBOI €Hepril: LiINIAHKM MNOPYLUEHHS TensioBoi
i3onsauii, iHiNbTpauil 30BHILUHLOrO MOBITPA, a TAKOX NPUXOBaHi AedekTn byaiBenbHMUX
KOHCTPYKLiX 32 JOMOMOrot iHppayepBOHOI Tepmorpadii.

Tepmorpacia gae iHopmaLito Npo TeNNO3axMCHi BNAaCTUBOCTI OropoaKyBasibHUX
KOHCTPYKUIN Ta pa3oM 3 OMNOPHUMU pO3paxyHKaMun [OO3BOMSAE OUIHUTU eHepreTudHy
edeKTMBHICTb Byaisernb Ta cnopya.

AHani3 TennoBi3inHOro 0BCTEXEHHS LO3BOMNUTb AKICHO NOPIBHATU TEMNOTEXHIYHUN
cTaH byaieni 4o Ta nicnga NpoBeAeHHA poboT No TepMoMoepHi3auii.

YMOBM 06CTEXEHHA Ta TEXHIYHI XapaKTepUCTUKMU TensoBisopa

O6’ekTOoM OBCTEXEHHS BUCTYNAOTb E€MEMEHTU 30BHILLHIX CTiH (CTUKW, BIKOHHI
Bigkocu,Towwo). Cxema npoBefeHHA 06CTEXEHHA HaBeAeHa Ha PUCYHKY 1.

O6CTexXeHHs NPoBOAUNMCE NPWU MiIHYCOBUX TemnepaTypax 30BHILUHbOro MoBITPS,
nNpwn BIACYTHOCTI MPSIMOrO COHSAYHOrO BUMPOMIHIOBaHHSA, aTMOCEepHUX onagis, TyMaHy
Ta iHWKMX NOrogHuX siBUL,. YMOBM NPpoBeaEHHSA 0OCTEXEHHs1 HaBeaeHi B Tabnuui 1.

TennogisinHe OBCTEXEHHS MOBEPXHi CTiIHW NPOBOAMINCL B MEPrneHANKYNsSPHOMY
HaNpPAMKY A0 CTiHM, abo npwu BiOXWNEHHI MO TrOpuU3OHTani Ta BepTuKani, Wo He
nepesuwye 30°. Bumipy npoBogunucb 3 dikcoBaHoi Auctaduii. [pyu nepemilieHHi
onepartopa B340BX O0’€KTa B LiNAX KOPEKTHOCTI noganblumMx po3paxyHkiB hikcoBaHa
ANCTaHLis MakcumManbHo 36epiranace.

O6CcTeXXeHHA NPOBOAMIOCL MOCIMIAOBHO MO HaMIYEHUM AingHKam 3 NokagpoBUM
3anuMcom TepmorpamMm B KOMM'KOTEp Ta ogHOYacHUM BUMIpOM Ta dikcauieto Temnepartyp
penepHnX OinsiHoK.

TexHiYHi xapakTepuCTUKM TENSOBI30pa HaBeaeHi B Tabnuui 2.

Tabnuua 1. YMoBu nig Yyac obcTexeHHs

[aTta i 4Yac obcTexeHHs 20.12.2012, 09:55
30BHILLHA TemnepaTypa -7°C

BHyTpiWwHA TemnepaTypa +20 °C

BonoricTtb 85%

Bitep 7 mlc
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Tabnuusa 2. TexHiyHi XxapakTepUCTUKM TENNOBI3opa

HalmeHyBaHHs 06nagHaHHSA FLUKE Ti10
MaTpuus 160x120
Moxubka BUMipY +5°C abo 5%

CnekTpanbHuii giana3oH

Big 7,5 Mkm A0 14 MKMm

[.F.O.V. none 3opy

2,5 mpag

Twn iHdpavepBOHOro 06’ekTMBY

20 mm, F=0,8

Po6Goua TemnepaTtypa

Big -10 °C go +50 °C

Mporpama o6po6ku Tepmorpam

SmartView

PucyHok 1. Cxema npoBegeHHs TENMOBI3iNHOI 3IOMKK

I

8]

o b

) o

B popaTtky npuBedeHa 4acTuHa dpotorpadoin, €Ki BigobpakaloTb XapaKTepHi
BNacTMBOCTI OropoaKyBanbHUX KOHCTPYKLUi ByAaiBni.

Ha pucyHKky 2 HaBefeHi boTorpadii doparMeHTiB BIKOHHUX KOHCTPYKLIN.

Ha pucyHky 3 HaBefeHi cboTorpadii doparMeHTiB Oropog)KyBarnibHUX KOHCTPYKLIN.
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PucyHok 2. ®oTorpadii pparmMeHTiB BIKOHHUX KOHCTPYKLIN.

BuasneHi npobnemun

el
30
40
a0
60
70
6.0
a0
100
110
120
130
140
=180
160
=170

=180

20
3.0
4.0
5.0
6.0
7.0
6.0
9.0
100
110
120
130
140
150
160
1720

L-18.0

B Toukax «1.2», «1.3», «1.5», «1.7» cnocrepiraloTbCa TENNOBTPaATU 4Yepe3 BikHa

LLJTAXOM Tennonepe,qaqi.

B Toukax «1.1», «1.4», «1.6», «1.8» cnocTepiraloTbCa NiABULLIEHI BTpaTU TensoTu

Yyepes BiKHa.
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PucyHok 3. ®oTorpadii pparmeHTiB OropoaxyBanbHUX KOHCTPYKLIN.

BuasneHi npobnemum

B Toukax «2.2», «2.4», «2.6», «2.8» cnocrtepiraloTbCs MNigBULLEHI BTpaTU Tenmnotn

yepes CTiHU B MiCLSIX BCTAHOBJSIEHHA onantoBanbHUX Npuiagis.

B Touui «2.3» cnocTepiraetbCs iHMINbTpaUis 30BHILLHLOIO XONO4HOroO NOBITPSA HA CTUKY

naHenbHUX NMIinT.

B Toukax «2.5», «2.7», «2.1» HasBHiI BTpaTL TENMOBOI eHeprii Yepe3 Lokonb Gyaisni,

BHACNIigoK nNigBULLEHNX TEMNMOBUX BTpaT 3 I'IOBerHi pr60I'IpOBO,EI,iB onarneHHd, wo

npoknageHi B TeXHiYHOMY nigninsi.
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BucHoBKuM
B pesynbTaTi iHCTpyMeHTanbHOro TEensoBi3inHOro obcTexeHHs Oyaieni Gyno
OTPUMaHO iHhopmMaLilo NPO iCHYKYI KOHCTPYKUiMHI AedekTtn GyaiBni, BHAcCnigoK SKMX
BigOyBalOTLCA BTPATK TENOBOI EHeprii, a came:

BTpaTtu TennoBoi eHeprii Yepe3 BiKOHHI KOHCTPYKLUil.

Byaiena mae 459 BikoH. lig yac TennogisinHOI 3MoMKM Byno obcTexeHo 95 BiKOH.
B pesynbTaTi aHanidy gaHux obctexeHHs 6yno BusBneHo, wo 95 - 98% BikOH MatloTb
AedeKkTn BHaCNigoK sikux BigOyBatoTbCA BTpaTU TENMOBOI EHEpril.

BusasneHi gedektu nig 4ac obCcTexeHHs1 BIKOHHUX KOHCTPYKUi Byaisni:

e BTpaTW TeNmnoBol eHeprii 3 Tennonepenadveto. BcraHoBneHi gepes’sHi Ta
MEeTanonsacTMKoBI BikHA He € eHeproeeKTUBHUMMU;

e BTpaTW TENNOBOI eHepril Yepes3 HeLUiNbHOCTI BIKOHHUX KOHCTPYKUiN. LWinvHn mix
yLWiNbHIOBa4YeM pam Ta CTyfKaMun cknagaroTb 40 5 MM;

e BY3NWN BIKOHHMX 3MMBIB CTBOPIOKOTb MOCTUKM XONoay, WO BWUKIUKAE 3HUMXKEHHS
TemnepaTypu HWKHBbOT YaCTUHU BIKOHHUX paM.

Btpatn TennoBoi eHepril Yyepe3 oropomxyBasibHi KOHCTPYKLUii, B Micusax
CTUKIB MaHeNnbHUX MNSIUT, NePEeKPUTTIB, B MiCLisIX BCTAaHOBJIEHHA onantoBasfibHUX
npunagis.

3aranbHa nnowa cTiH 6yaieni cknagae 2 510 M2, Tlia Yac TennoB.i3ifHOI 3i1oMKM
byno obctexeHo 48% 3aranbHOl nnowi CcTiH. B pesynbtati obcTtexeHHs 6yno
BusBMNeHo, wo 43% CTiH MaTb AedekTn BHacnigok Skux BigbyBarTbCs BTpaTu
TennoBol eHeprii.

B pesynbTtaTi o6¢cTexeHHs1 6ynn BUsIBNEHI HACTYNHI AiNsSHKMA BTpaTh TENNOTH:

e B MiCLSIX CTMKIB NaHENbHUX NNUT, NepekpuTTiB (4% BiA 3aranbHOI NIIOLLi CTiH);

B MiCUAX BCTaAHOBMEHHS onantoBanbHUX npunagis (27% Big 3aranbHOl NnoLwi
CTiH);

e B MiCLUSX Y4aCTKOBOro pyMHyBaHHA dacagy, nopyweHHa isonaudii (2% Big
3aranbHOI NNoLwi CTiH);

e Yyepes3 uUoKONb OyaiBni, BHACMigOK MigBULLEHMX TENnoBWUX BTpPaAT 3 MOBEPXHI
TpybonpoBoaiB onaneHHs, WO NpoknageHi B TexHiyHomy nigninni (12% Big
3araribHOI NMoLLi CTiH).

Pe3ynbTtat aHanisy TennoBi3iNHOI 3WOMKU [O03BONMAOTbL 3po6OUTH
pekomMmeHaauii  onTUManbHUX  KOHCTPYKTUBHO-TEXHOSMOrYHUX  pilleHb Ta
ABNAOTLCA OAHIE 3 nigctaB AnA BMOOpY 3axoAiB wWoao TepMomopaepHisauil
oyaisni.
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