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Mepenik ckopo4yeHb

BAT - BigkpuTe akuioHepHe TOBapMUCTBO
BN — rapsiye BogonoctavyaHHs

[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 gl

Kl — komyHaneHe nianpuemMcTso

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

BWKOHaHHA eHepreTUYHNX ayauTiB rpynn NiNIOTHUX BOOKETHUX Ta XUTNOBUX Byai-
Besb MiCTa € YaCTUHO npoLecy po3pobkn MyHiuMnanbHOro eHepreTMYHOro nnaHy 3a-
nopixxka Ha 2013 — 2016 poku.

BuKkoHaHHA eHepreTuyHoro ayamTy ninotHux Gyaisens micta Mae Tpu OCHOBHI Me-
T™:

e [ligrotoBKka BMXIOHUX OA@HUX ONSA TEXHIKO-EKOHOMIYHUX PO3paxyHKiB e(peKTUBHOC-
Ti IHBECTULIMHMX NPOEKTIB Ta IHBECTULINHUX Nporpam TepMomopaepHisauii 6to-
DKETHUX Ta XUTNOBUX ByaiBenb micta.

e OOrpyHTYBaHHS 3HWXEHHS NOTpebu y Tennosin eHeprii y 3 pasu Big iCHyr04nX pi-
BHIB, 9K OOCArHEHHS OLHOro 3 rofIoBHUX YMHHMKIB MyHiuunanbHOro eHepreTuy-
HOro NnaHy 3anopixKsi.

e [ligrotoBka iHBECTULINHUX NPOEKTIB TepMOMOAEpHi3auil NiNOTHUX GOAKETHUX
Ta XUTnosBux OyaiBens Micta 3anopiXoka OO MPOEKTYBaHHSA, (PiHAHCyBaHHA Ta
BnpoBaaXeHHs y nepiog 2013 - 2016 pp.

3aBOaHHAM eHepreTUYHOro ayauTy € BUSIBNEHHS Ta 0Br'pyHTYBaHHSA nakeTiB eHep-
roedpeKkTMBHMX 3axoaiB, L0 3abe3nedyaTb 3MEHLIEHHS BUTpPAT €Hepropecypcis y dyais-
nax micta npmbnuaHo B 3 pasu npu 3abesneyeHHi KoMGOopTHMX YMOB nepebyBaHHs nio-
aen B byaisnsx.

Takox, 3aBAaHHAM €HepreTUYHOro ayauTy € MigrotoBka TEeXHIYHUX 3aBhaHb Ha
poboye npoekTyBaHHS TepMoOMOAepHisaLil dyaisens.
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PE3IOME

EHepreTvyHnin aygut GyaiBni OOWKINBHOrO HaBYyanbHOro 3aknagy (sicna-cagok)
Ne 172 «KpuwTanesun» BUKOHAHUWN eHeprocepBiCHOK kKoMnaHieto «EkonorivyHi Cucre-
MU» 3a 3aBOaHHAM [enapTameHTy OCBITM i Hayku, Monogi Ta cnopTy 3anopi3bKol Micb-
KOT paaw.

B xogi npoBedeHHA eHepreTUYHOro ayamty Oyaisni 3anponoHOBaHi psag 3axois
AN 3HWKEHHS NOoTpeb B eHepropecypcax Ha onaneHHs Ta enekTponocTadaHHAa. B 3BiTi
eHeproedeKTUBHI 3axoau 3rpyrnoBaHi Mo ABOM MakeTam B 3aneXHOCTi Big Kanitanoem-
HOCTI Ta O4iKyBaHOI eKOHOMIl TeNnoBOT eHepril.

MnaHyeTbCA, WO 3rigHO 3 BMOpaHOK CXemMol, CTpokamu Ta obcsiramu biHaHCy-
BaHH4, NiNOTHI ByaiBni 6ygyTb TakoX 3rpynoBaHi y HanexHi nynu nokanbHUX NPOEKTIB.
OaHuM i3 TakmMx MINOTHMX MNPOEKTIB CTaHe MpPOeKT TepMmomogepHisauil 6yaisni AH3
Ne172.

Cknap NMakeTiB HaBeaeHo B Tabnuui 1.1.

Tabnuua 1.1. Cknag lNakeTiB eHeprosbepiratoumx 3axoais

Maket 1 Maket 2
e YacTkoBa MoaepHi3auis cuctemu onane- o KomnnekcHa mopepHisauis cucrtemmu
HS; onaneHHs;
e 3amiHa BikOH Ta BankoHHUX 6MOKiB; e MogpgepHisauia dacagy;
e YacTtkoBa MoaepHi3aUis CUCTEMUN BEHTU- e MogaepHi3auis gaxoBOro NepekpuTTs;
naui; e MopepHisalis nigBansHOro NepekpuTTs;
e YacTkoBa mMogepHi3aLis CUCTEMU OCBIT- e 3amiHa BikOH Ta GankoHHUX BMokis;
NEHHSI. e YacTtkoBa MoaepHi3aLlis CUCTEMUN BEHTU-
nau;it;
e YacTtkoBa MoaepHi3aLis CUCTEMU OCBIT-
NEeHHs;
¢ MopepHisauist KyxOHHOro enekTpoobnaga-
HaHHS.

MopiBHANBLHUI aHani3 NakeTiB HaBegeH B Tabnuui 1.2.

Ta6bnuus 1.2. lNopiBHANBLHUIM aHani3 [NakeTiB eHeprosbepiratoyumx 3axoais

- MpocTtun
. . MpocTtun
Basose KanitanbHi CTPOK OKyn-
: : CTPOK OKy- .
Maketn EE | cnoxuBaHHS PiyHa ekoHoOMis BATPATM HA | HOCTI no
3axogniB eHeprii eHepril Ha onaneHHs | peanisadito Tapudam
. Tapudgam
Ha onaneHHs 3axopnis 2012 2020 p.
P (Ooeidkoee)*
kKBT-rog kKBT-rog % TUC. TPH poKU poKK
MakeT 1 452 414 157 147 35 785 8,1 4,7
MakeT 2 452 414 341 398 75 2095 9,9 5,9

* — po3paxyHKU CMPOKi8 OKyrnHocmi eukoHaHi rno 6asi npo2Ho3HuUx mapugie 2020 poky y po30i-
i 7.2 3 Memoro MopieHSIHHS MOKa3HUKI8 eKOHOMIYHOI eghbekmueHocmi no 6asi iCHyro4ux ma maltbymHix
mapudgbis.
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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 ByaiBenb.

B sikocTi 6a3oBoro nponoHyeTbes MakeT 2 eHeprosbepiraroumnx 3axoais, WO Bigno-
Bigae meti MyHiuMnanbHOro eHepreTM4HOro nnaHy 3anopixks. EkoHOMiYHa edekTmB-
HICTb NPOMOHOBaHNX 3axoAiB 3ab6e3nevyeTbCa 3a paxyHOK 3HWKEHHSI CNOXUBaAHHS eHep-
rii B 6ygieni. [logatkoBmii NO3UTMBHUIA pe3ynbTaT Npu BNPOBaMKEHHI 3axoaiB byae cno-
cTepiratuca y Burnagi nigBULLEHHA KOMGOPTHOCTI nepebyBaHHA Noaen y NpUMILLLEHHI
Ta KpaLLoro 30BHILWHbOro Burnagy oyaisenb 3a paxyHOK apXiTEKTYPHOro 0340651eHHs.

EkoHOMiYHI nokasHuku GasoBoro BapiaHTy HaBegeHi B Tabnuui 1.3. EKOHOMIYHI
pO3paxyHKW 3a iIHWKMW BapiaHTaMu npeacrasrieHi B po3gini 7.

Yci HalimeHygaHHs1 0brniadHaHHSI, Mamepiarsnie ma KoMnaHil-8upobHUKi8, Wo Hage-
OeHi HUX4e, € rnpukadoM, sUKopucmaHo sik 6asy 0515 po3paxyHKie ma He Mae pekriam-
HO20 xapakmepy.

Tabnuusa 1.3. EKOHOMiYHi MOKa3HMKN MPONOHOBaHMX eHeproeeKkTUBHNX 3aX0AiB
(no Tapudpax 3a 2012 p.).

IOH3 Ne172 no Byn. L-IyllvlaquKo, Oya.5a, OnaniosanbHa nnowa: 1 949 w2
M. 3anopixoks
MpocTtun MpocTtuin
CTPOK NPVQ* | cTpok okyn-
EHeproedekTuBHi 3axoau IHBecTuuii | YncTa ekoHoMmis AYMEET |- (9 T IO e
P A H no Tapu- pudam Tapudam
dam 2012 | 2012p. | 2020 p.
p. (doeidkose)
Maket 2 TUC. TPH | KBT'rog | Tuc. rpH pik pik
1,| Komnnekcra moaepHisavis 4033 | 42440 | 263 15,3 0,41 9,0
CNCTEMU OonaneHHA
2.|MopgepHisauis cacagy 540,8 102 336 63,4 8,5 0,56 5,0
3. |Monepizauis Aaxosoro 2976 | 44453 | 276 10,8 0,23 6,4
nepekpuTTS
4. |Moneprisavis nipgankHoro 201,1 | 24821 15,4 13,1 0,02 7,7
NnepekpuTT4d
5. ga“’”.”a BIKOH Ta GankoHHUX | 57, 5 | 85501 | 530 10,8 0,15 6,4
J10KIB
6. | HacTkoBa moaepHisaulis 772 | 41827 | 254 3,0 2,00 18
CUNCTEMU BEHTUNALLI
7.|Hactkosa monepHisauis 15,6 8332 | 7,890 2,0 4,35 1,2
CUCTEMU OCBITIIEHHA
8. | MoAepHI3aLis KyXoHHoro 136,0 | 14844 | 14,057 9,7 0,10 5,7
eneKTpOO6J’Iaﬂ,HaHHﬂ
Bcboro 2246,2 | 364574 | 233,1 9,6 0,24 57

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

** - pospaxyHKu cmpokie oKyrnHocmi 3pobrieHo rno 6asi npoeHo3HUx mapugie 2020 poKy 3 MemMoto
OPI8HSIHHS MOKa3HUKI8 eKOHOMIYHOI eghbekmugHocmi ro 6asi icHyto4ux ma matbymHix

EC3.031.125.02.03.07 EHep2emuy4Huli aydum 6yaiBenb
M. 3anopixoks

EHepzocepeicHa komnaHisi «kEkonoziyHi Cucmemu»




B Tabnuui 1.4 HaBedeHi NOKa3HMKM €KOHOMIT eHeprii, Wo oTpuMMaHi 3rigHo Make-
Ty 2 BiQHOCHO 6a30BOro CNoXmnBaHHS, 3 PO34ifeHHsaM Ha okpeMi noTpedw.

Tabnuusa 1.4. [MokasHMKM eKOHOMIT eHeprii 3rigHo MakeTy 2, 3 po3difieHHs M Ha
okpeMi notpedn.

< OanHunuga basose CnoxunBaHHs .
HanmeHyBaHHs i . . EkoHowmig
BMMIPIOBAHHA | CMNOXWBaHHA | Micns 3axopnis
LleHTpanizoBaHe onaneHHs kBT-rog 452 414 111 016 341 398
EnekTpoeHepris kBT-rog 58 892 35716 23176

Takum 4mHOM, nicna NpoBeAeHHS KOMMMEKCHOT TepMOMOAEpHi3aLil, eHeproedek-
TUBHICTb ByaiBni (Ha onaneHHs) NiABMLWMTBLCA Bif iCHyto4oro knacy M go knacy C, 3rig-
HO 3aranbHOEBPONENChbKOi Knacudikauii eHeproedekTuBHocTi byaisens. Knacudikauisa
eHeproeeKkTMBHOCTI ByaiBni 4o Ta nicnsg NpoBeAeHHs TEPMOMOAEpPHi3aUil, 3rigHo 3a-
ranbHONPUUHATUX B KpaiHax €C HopmMaTuBiB, NpuBeAeHa Ha PUCYHKY 1.

PucyHok 1. Knac eHeproecektMBHOCTI ByaiBni 4o Ta nicna TepMmomMoaepHisadii
(3rigHO Knacudikauii eHeproedekTMBHOCTI ByaiBens B kpaiHax €C).

MUTOMi BUTPaTH TenmnoBoi eHeprii Ha onaneHHs, KBT-roa/m? 3a pik

3a paxyHOK BNpoBaaXXeHHs Bix 3axofiB [akeTy 2 4OCAraeTbCst HEMPSIME 3HUXKEHHS
Bukunais CO, B poamipi 108 ToHH/pik (64% Bif iCHYtO4Oro CTaHy).

3BiT BUKOHAHO 3a pe3yfibTaTaMu CrpPOLLEHOro eHepreTUYHOro ayauTy 3 Bu-
KOPUCTaHHAM nporpamMmHoro 3abesneyeHHst ENSI EAB Software.
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HasBa npoek-
Ty/OyniBni/o6’ekTy:

1. OpraHi3audis npoekTty

[owkKinbHNM HaBYanbHUM 3aknag (acna-cagok) Ne 172
«Kpuwtanesumn»

Anpeca:
KoHTakTHa ocoba:

Ten/dakc:
Email:
Nocapa:

3aMOBHUK NPOEKTY:

M. 3anopixokd, Byn. YymayeHko, 6ya.5-a
Yyxpan P. B.
(061)224-33-59

OupekTop
[enapTaMeHT OCBITM i HaykK, Moo Ta cnopTy 3ano-
pi3bKOI MiCbKOT paau

EHeproayaurop:

EHeprocepBicHa komnaHia «EkonoriyHi Cucremm»

KoHTakTHa ocoba:
Appeca:

Ten:
dakc:
Mocapa:

AdanackeB Onekcangp Ceprinosuy
69035 m. 3anopixxksa, np. MasikoBcbkoro, 11

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

2. CranpapTum i lpaBuna

HactynHi CtaHgapTu Ta lNpasuna € gopedHnmm ans eHeproeeKkTMBHUX 3ax0aiB
Ta 3axofiB No TepMOMOAEpPHi3au,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 NOJTOXXEHHA»

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

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 ByauHkiB i cnopya. Tennosa isonsuia 6yai-
BEnNb»;

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

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

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

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 reonoriyHMxX Npouecis, LWKIAIMBUX eKCnslyaTauinHUX BMAKUBIB, Bif MOXEXi»;

e [ICTY-H b B.2.6-83:2009 «HactaHoBa 3 nNpoeKkTyBaHHS CBITIIONPO30pUX erne-
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 FPOMaACLKNX CNopya, a TakoX Ha ro-
crnogapcbko—nobyToBi NOTpebn B YKpaiHi».

Hacnigkom uux ctaHgapTiB Ta npaBun € HacTyrnHi BUMOIK:

e M. 3anopixka BigHocuTbCca A0 |l TemnepaTypHOI 30HM 3 3aranbHOK KiNbKICTHO
rpagyco-ai6 onantoBanbHoro nepiogy GinbLe 3250;

e CcepefHs 30BHILWWHA TemMrnepaTtypa 3a onanoBanbHUA nepiog Ans M. 3anopikks
cknagae 1,4 °C;

e HOpPMaTVBHE 3HAYEHHS TeMNepaTypy B NPUMILLEHHSIX: tg,=22 °C;

e MiHiManbHWI onip Tennonepeaadyi 30BHILLHIX CTiH Rq min 2 2,5 M2'K/BT;

e MiHiManbHWU onip Tennonepenadyi BikoH Rq min 2 0,56 MZ'K/BT;

e MiHiManbHW onip Tennonepeaadyi BXiogHUx asepen Rqmin 2 0,41 M2'K/BT;

e MiHIManbLHUM onip Tennonepenadi NepekpuTTs Hag HeonanBaHUM MigBanom,
LLIO po3TaLloBaHui BuLe piBHA 3eMnNi Ry min 2 2,6 MZ'K/BT;

e MiHiManbHWI onip Tennonepeaadi ropuwia Ry min = 4,5 MZ'K/BT;

e [0NyCTMMa 3a CaHiTapHO-TINeHIYHNMMN BMMOramMmu PpPisHULS MK TemnepaTyporo
BHYTPILLIHLOrO MOBITPS i MPUBEAEHOI TeMnepaTypord BHYTPILWHLOI MOBEPXHI
OropoaKyBanbHOI KOHCTPYKUIT, Ater, CTiHM — 4 0C, ropuvwie — 3 0C, nignora — 2°C;

e HOPMAaTMUBHI MakcMMarsbHi TENSIOBUTPATU cknagarTb Emax= 37 KBT'I’O)J,/M3;;

e 3abe3neyeHHst NoBITPOOOMIHY NPUMILLEHD;

e 3abe3neyeHHs MiCLEBOro peryntoBaHHA TENMOBOro NOTOKy Ansa 3abesneveHHs
KOM(OPTHMX YMOB;

e 3abe3neyYeHHs HaneXHoro piBHS OCBITIIEHOCTI;

e Tennoizonsauia TpydbonpoBoaiB, KpaHiB, apmaTypu;

e TEennoi3onAuUinHi MaTepianu, WO BMKOPUCTOBYKOTLCHA B KOHCTPYKUiSIX TEMoi3o-
nAauinHoT 060noHKM ByanHKIB, NOBUHHI BignosigaTtn sumoram AIMH 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 OepXaBHOI caHiTapHo-enigemionorivyHoi ekcneptnan MO3 Ykpainu;

e KOHCTPYKUII TennoisonauinHoi o60noHkn 6yanHKIB NOBWMHHI BignosigaTn BMMO-
ram noxexHoi 6eaneku 3a [J6H B.1.1-7.
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3. 3aranbHi aaHi npo G6yaisnio

Byaisns nobypnosaHa B 1967 poui, 3a npoektom cepii 2C-04-25n. CepegHsa Kinb-
KICTb AiTen Ha Yyac npoBefeHHs ayauTty cknagana 200 ocib, aitv Bikom Big ABOX A0 Lue-
cTn pokiB. NpoekTHa KinbkicTb cknagae 200 ocib. KinekicTb npavto4doro nepcoHany 43
ocobu. Mpadik po6oTH 3aknagy - M’siTb AHIB Ha TwxaeHb 3 6°° no 18%° roauny

BHyTpiWwHA TemnepaTypa B NpuMiLLeHHi ByaiBni He3agosinbHa. B onantoBanbHUN
nepiog KonmBaeTbCca B Mexax +13 go +22 °C B 3anexHocTi BiZl MPU3HAYeHHs Ta PO3Mi-
LLeHHS NpUMiLLeHb. HopMaTuBHeE 3HaA4YeHHs TeMnepaTypu B NPUMILLEHHAX cknagae +22
°C BignosigHo go OBH B.2.2-9-99 «'pomaackki 6yanHkn Ta cnopyau». pu HU3bKIK
TemnepaTypi 30BHILLIHbOro MOBITPSA B OnantoBanbHUW nepiog , Hux4e -7 °C, poBiTHMKM
YCTaHOBM CKapXaTbCH Ha HU3bKY TemMrnepaTtypy B NnpuMilleHHAX. B onantoBanbHUn nepi-
oA, ANnsa NigTpMMaHHA KOMOPTHOI TeMnepaTypu B NPUMILLEHHSX BUKOPUCTOBYIOTb J10-
KanbHi enekTpuyHi obirpisadvi.

3a ocTaHHi pokn 6ynun 34inCHEHHI PEMOHTM 3a KOLUTK MiCbKOro 6togxeTy, a came: B
2010 poui 3amiHeHO OepeB’siHi ABepi Ha meTanesi Ta 61n3bko 26 % nnouli ctapux ge-
PEB’SAHNX BIKOHHMX BGIOKIB 3aMiHEHO Ha MeTanonnacTUKoBi; YaCTKOBO 3aMiHEHO Tpybon-
poBigHa onaneHHs Ha meTtanononimepHuin; B 2010 poui 3amiHeHO 5 WIT. CTapux YaByH-
HWUX pajiaTopiB Ha CyyacHi CcekuivHi pagiaTopu 3 antomiHito; B 2012 poui nposoamscs
peMOHT (BiZAHOBMEHHSA UinicHOCTi rigpoizonauii), 100 M? nnowy aaxy 6yno nepekpuTo y
2 wapwu pybeponay. LLopivyHo BigbyBaeTbCA NpOMMBKA BHYTPILLHBLOI CUCTEMW ONasieHHS.

3aranbHi gaxi npo 6yaisnto HaBegeHo B Tabnuui 3.1. Ha pucyHky 3.1 npuBegeHo
nnaH 3abygosu dyaieni.

Ta6bnuusa 3.1. 3aranbHi gaHi npo 6yaisnto

Pik 3abynosu 1967 KinekicTb noBepxis 2
I'Inou.|,a23a6y,u,osm, 1093 [Mnowa g)namoaaana 1949
S 3a6, M i S onan, M
Mnowa I'Ile;/III.I.l,eHb 1731 O6’em oglamosaanMM 6 334
S NPUMILLLEHb, M V onan, M
O6’em 3aranbHuN Yucta BucoTa npuMiLLLEHHS

3 7 651 3
\ sar, M hanM. M

PucyHok 3.1. lNnaH 3abygosu 6yaisni

128

376
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Hwxye B Tabnuui 3.2 npnBeaeHO HaMMeHyBaHHSA OopraHi3auin, Wo HagalTb KOMY-
HanbHi nocnyrn. Xapakrepuctuka npunagis obniky eHepropecypcis npvesegeHa B Tab-

nnui 3.3.

Tabnuusa 3.2. HanmeHyBaHHS opraHizauiv, WO HagakTb MNOCAyrn 3 eHepronocrta-

YaHHA

ICHYtO4I CepBIiCHI KOHTPaKTW 3 eKkcrnny-
aTauii i obcnyroByBaHHs

BignosiganbHa koMnaHisi/ocoba

TennonoctayaHHS KoHuepH «Micbki Tennosi Mmepexi»
Bigkpute akuioHepHe ToBapuCTBO «3anopixxksobne-
EnekTponocTtavaHHs
Hepro»
BopgonocTtavaHHs KomyHanbHe nignpuemctso «BogokaHan»

Tabnuua 3.3. Xapaktepuctuka ta TMn NiYUNbHUKIB

- . Pik BBe- . [ata
BcTaHoBneHi ni- Micue posTta- HanmeHyBaHHs/ e .
[IEHHS B CepiliHnin HoMep | OCTaHHbLOI
YUNTTbHUKN UJyBaHHFI . Tun .
Al NOBIPKA
EnektpoeHepria LnToBa CA47Ne6792M 761647 02.2011
#‘e”Tpa”':‘OBa”e EnesatopHut | 5006 | «Ciun/Sensus | 08961002413/489 | 10.2012
ennonocrtavaHH4A By3OJ'I
XonoaHa Boaa MinsansHe 2006 BCKM-25 2499 03.2010
NPUMILLEHHA
Fapsua Boaa Ninsanste 2006 NA25 002843 07.2011
NPUMILLEHHA

4. KoHcTpyKTMBHIi ocobnuBocTi byaisni

4.1.30BHILWHi CTiHKN

CTaH cTiH 6yaiBni 3a4oBiNbHUIA, NOLWKOLXKEHHA dhacagy Ha Yac NPOBEOEHHS EHEp-
reTMYHOro ayauTy He cnoctepiranuca. [nowa cTiH Ta X XapakTepuctvka npusegeHa B

Tabnuui 4.1.1. Ha pucyHky 4.1.1 npegcrtaeneHi oparmeHTn dpacagy byaisni.

Ta6bnuusa 4.1.1. XapakTepuCTukn CTiH

3aranbHa nnouia

Onip Tennonepegadvi CTiH

(S oriM?) 884 (R crin, M*-K/BT) 0.77

K : . CwunikatHa uerna (510 mm) : . .
OHCTPYKLiS CTiHW BanHsIHO-MiLLaHa WTyKaTypKa (20 MM) Tennoisonsauiqa BiocyTHs

OpienTalis 3a cTopo- MH/Cx MNa/Cx MNa/3x MH/3x

HaMu CBITY

Mnowa cTiHn (M?) 181 279 152 275

IcHytOYe 3HaueHHst onopy Tennonepeaadyi cTiH R v 0,77 M*-K/BT MeHLUe Hix MiHi-
ManbHe gonyctume 3HaveHHs R criy min = 2,5 MZ'K/BT, BignosigHo [1BH B.2.6-31:2006
«TennoBa izonsuis dyaisenb».
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PucyHok 4.1.1. ®parmeHTn cpacagy byaieni

4.2.BikHa

Byaisna mae 104 BikoH, i3 3aranbHot nnoweto 466 M2, Wwo cknapaoTb 34 %, Big
3aranbHOoi nnowi gacagy (koediuieHT ckniHHA dacagy ctaHoBuTb 0,34). IcHytoui ge-
PEB’SIHI BiKOHHI OGMOKM BMKOHaHI 3 NOABIMHUM CKMiHHAM B CnapeHux nneTiHHax. [e-
peB’sHI BiKOHHI 6r1OKM B HE3a40BINBLHOMY CTaHi, AepeBuHa 3a nepiog ekcnnyaTtauii pos-
coxfnacb, CNOCTEpPIratoTbCA HELUINbHOCTI MiXX pamoto i cknom. B 6yaisni 6nu3bko 26 %
NMoLWi AepeB’siHUX BIKOHHMX BOKIB 3aMiHEHO Ha MEeTanonmnacTUKoBi 3 O4HOKAMEPHUM
cknonakeTtom (BapiaHT ckniHHA 4M1-16-4M1). B Tabnuui 4.2.1 npeacraBneHi xapakre-
PUCTUKM BikOH ByaiBni, Ha pUCYHKY 4.2.1 NnpeacTaBneHo 30BHILLUHIA BUrNAL, BiKOH.

Tabnuus 4.2.1. XapakTepucTukn BikOHHUX Bnokis

BikoHHi 6noku

Op'e.HTa' Poamip (a x b) Mnowa op- KinbkicTb, WT 3aranbHa nnowia, m?
Lis Horo
M m? Hep. |Mnac. |Bcooro | Oep. |lMnac. |Bcboro
455 x 2,05 9,3 4 - 4 9,3 - 37,0
MH/Cx 1,95 x 2,05 4.0 8 - 8 4,0 - 32,0
1,8 X 2,05 3,7 2 - 2 7,0 - 7,0
455 x 2,05 9,3 8 - 8 9,3 - 75,0
Ma/Cx 1,95 x 2,05 4,0 4 2 6 16,0 8,0 24,0
1,8 x 2,05 3,7 - 4 4 - 3,7 15,0
1,95 x 2,05 4,0 18 16 34 72,0 | 64,0 | 136,0
Ma/3x
1,95 x 05 1,0 - 2 2 - 2,0 2,0
1,95 x 2,05 4,0 26 8 34 103,9 | 32,0 | 136,0
MH/3x
1,95 x 05 1,0 - 2 2 - 2,0 2,0
Bcboro 70 34 104 310 112 466
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IcHytoui aepeB’sHi BikHa He BignosigatoTe Bumoram [1bH B.2.6-31:2006 «Tennosa
isonauia 6ygisenb», onip Tennonepegadi ctaHoBUTL R gixow g = 0,34 MZ'K/BT, O € MeH-
e HiX MiHiManbHO aonyctnumMe 3HavyeHHs R gixon min = 0,56 M2-K/BT.

BcTtaHoBMNeHi MeTanonnacTukoBi BikHA TakoX He € eHeproeeKkTUBHUMU, TOMY Lo
onip Tennonepeaayi ctaHoBUTb R gixon = 0,36 m2-K/BT, O MEHLUEe HiX MiHIiManbHO O0-
nyctume 3HayvyeHHa R givon min = 0,56 M2-K/BT i He Bignosigae sumoram [BbH B.2.6-
31:2006 «Tennoga i3onsuia 6ygisenby.

PucyHok 4.2.1. Burnag BikoH Oyaisni

[lepeB’siHi BikOHHI 6n10Kn

4.3.BxigHi oBepi

B Oyaisni BctaHoBneHi 9 BxigHMX asepein. BxigHi Bepi BCTaHOBMEHHI AepeB’aHi Ta
mMeTaneBi, 0e3 Tennoi3onsuii, cNoCTepiralTbCs HELLINbHOCTI MK OBEPHOK pamolo Ta
asepmu. Nepen ronoBHMM BXOAOM NpubyaoBaHun TamOyp, BHYTPILLHI ABEpi iHWKNX Ta-
MOypiB BiACYTHI. ICHylOue cepeHE 3HAUYEHHS onopy Tennonepeaayi 4epeB’aHNX ABEPEN
R ngepen = 0,38 M>-K/BT Ta MeTaneBuMx MeHLIe HiX MiHiManbHe [onyctume 3HayeHHsa
onopy TennonepeaaYi R ggepein min = 0,41 m2-K/BT, BignosigHo OBH B.2.6-31:2006 «Ten-
noBa i3onguis 6yaisenby.

B Tabnuui 4.3.1 npuBegeHi xapaktepuctukm asepen dyaieni, Ha pucyHky 4.3.1
npencraBneHo 30BHILLHIM BUrNAa Asepen byaisni.

Tabnuusa 4.3.1. XapakTtepucTukn BXigHUX ABepen

Obi . Poamip Mnowa N 3aranbHa Tun
pieHTauis . KinbkicTb :
(axb) OfHOI niowa mMarepiany
M M2 LuT. M2 (r,a,m..)
2,70 x 1,15 3,11 2 6,21 a
MH/Cx
2,70 x 0,94 2,54 2 5,08 a
Ma/3x 2,70 x 1,15 3,11 1 3,11 a
Ma/Cx 2,00 x 1,96 3,92 2 7,84 a
MH/3x 2,00 x 1,94 3,92 2 7,84 M
Bcboro 9 30,0
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PucyHok 4.3.1. 3oBHiwWHin BArNaa BxigHuMx asepen éyaisni

[epeB’saHi asepi MeTanesi aBepi

4.4. Nax

Hax 6yaiBni CymiCHUIA 3 NepekpuUTTAM BEPXHbOro MOBEPXY, 3 HAaXMMoMm Kpieni 5 %,
6e3 TexHiYHOro noeepxy. ICHytunn ctaH gaxy 3agoBinbHuK. B 2012 npoBogmeca pe-
MOHT (BiZHOBNEHHSA winicHocTi rigpoisonsadii), 100 M? nnowy gaxy 6yno nepekputo y 2
wapu pybepongy. YtenneHHs He nposogunocb. B Tabnuui 4.4.1 npuBeaeHi xapakre-
PUCTUKN KOHCTPYKLUIT gaxy byaisni

Tabnuusa 4.4.1. XapakTepucTnka KOHCTPYKUIT gaxy

Poamipu MNnowa ne- ?:;?12;:”202;?

nnnTH nNe- perVITTS;, KoHCTpyKUia NAUTU NepekpuTTS naxr;/ A
MNrvta | PEKPUTTA M S nepex M (R naxy, M*K/BT)
Aaxy

151 ’78XX 1396é6 ‘11:13?8 3anizobeToHHa baraTtonycToTHa

11’ 8 36: 6 432’0 nnuTa (220 mMm), rpasin kepamau-

0 X 39, ’ ToBui (200 MM), LLEMEHTHO- 1,3
nilwaHa crsxkka (20 mm)
Ycboro 975,0 pybepowna

IcHytoue 3Ha4eHHs onopy Tennonepeaadi gaxy R paxy =1,3 M%-K/BT MeHLUE HiK MiHi-
MarnbHe [OMycTMMe 3Ha4vyeHHs Onopy Tennonepefadi nepekpuTTa HeonantBarbHUX
roput, R gaxy min = 4,5 M%-K/BT, BignoBigHo ABH B.2.6-31:2006 «Tennoga isonsuia 6yai-
BESb».

4.5.NMigBan

B TexHiyHOMY nigBani po3milieHa HWXHS po3Boaka Tpyd cMCTEMM OnaneHHs, ra-
pPAYOro Ta XOSIOAHOrO0 BOAOMOCTA4YaHHsA, a Takox Tpyb cuctemMu kaHanisadii. 13onsauis
TpybonpoBoaiB 4acTKOBO BiACYTHSA. 3a paxyHOK HeedeKTUBHOI i3onsauii TpybonpoBoais
CUCTEMW OMarneHHs, cepeaHsa TemnepaTtyp B nigBani 3a onantoBarnbHUMA Nepiog Konuea-
eTbest Big +7 go +12 °C. B Ta6nuui 4.5.1 npeacTaBneHi xapakTepucTuku nigany 6yai-
BNi.
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Tabnuusa 4.5.1. XapakTepucTukmn TEXHIYHOro nigsany

e Bucota | 3aranbHun onip
Poami nepekpuTTS KoHCTpyKUia navTu . X
03Mipu, M ningany NepeKpUTTS nigsany Tennonepgzuaql
MnuTa ne- S o M2 h sHyTp., M R nigsany, M ‘K/IBT
PEKPUTTA | 11 8x 36,6 432,0 3anizobeToHHa bara-
5,7x19,6 111,0 TOMYCTOTHa nNnuTa
11,8 x 36,6 432,0 (220 mm), wap uevex-
THO-HII(_IEL)’%H'\(;LA(;TQM(KM 1519 1.9
rpaBi KEpam3nTOBUI
Ycboro 975,0 (150 Mm)
niHoneym /napket

IcHytoue cepefHe 3Ha4yeHHs ornopy Tennonepegadi nigsany R =1,9 m%K/BT mae
3HaYeHHS MEHLWUM HiX MiHiManbHe OONyCTUMe 3HaYeHHS NepekpuTTa Hag Heonanwsa-
HAMW nigBanamu, Wo po3TalloBaHi Hx4e piBHA 3eMni (R nigsany min = 2,6 MZ'K/BT), BiO-
nosigHo [ABH B.2.6-31:2006 «TennoBa i3onsuia dyaisenby.

5. XapakTepucTuKa iH)XeHepHUX CUCTeM

5.1.0naneHHsn
dxepeno TennoBoi eHepril

TennonocTtavyaHHa 3aknagy 34INCHIOETLCA LEeHTpanisoBaHo Bifg KOTeSbHIi, Wo 06-
cnyroByeTbcsa ®inieto KomyHapcbkoro panoHy KoHuepHy «MicbKi TENnoBi Mepexi».

[NigknioyeHe Tennose
0,254 lkan/rog (295,4 kBT).

HaBaHTaxeHHs OyadiBni Ha onaneHHss CTaHOBUTL

By3OJ1 TennoBoro BBeAeHHA

Byson TennoBoro BBeOEHHA 3HAaXoAUTbCA B TEXHIYHOMY nigninni. MNpuegHaHHA cu-
CTeMM ornaneHHa BUKOHAHO 3a 3arexHor cxemoto Big LITTI.

3anipHa apmaTtypa 3HaxoguTbCcsa B pO60YOMY CTaHi.
TennoBa i3onsuis By3na TennoBoro BBEAEHHA BUKOHAHA YaCTKOBO.

BySOJ'I TENSIOBOro BBEAEHHSI He obrnagHaHWM CUCTEMOK aBTOMATUYHOIO perynio-
BaHHA TENnJ10BOro rnoTokKy.

[na 34inCHEHHS KOMEePLINHOro obniKy CNOXMUTOI TENSOBOI eHeprii Ha onaneHHs B
2006 poui By3on TennoBoro BBeAeHHs 6yno obnagHaHo tennoobuuncntoadem Ciy (ce-
piriHmn Ne 08961002413/489) BupobHuutea «PogHuk-KOT»

BHyTpiWwwHLO00yAMHKOBA cuCTEMa OnaneHHsA

[MpoeKT onaneHHs BUMKOHAHW Ha PO3paxyHKOBY TemnepaTypy 30BHILLIHLOMO MOBIT-
pA 5. = -23 °C. Po3paxyHKoBWIN Nepenag Temnepatypu B CUCTEMi ONaneHHs NPUHATO
95°-70 °C.
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Cuctema onaneHHsa NpUnHATa ogHOTPYOHa 3 HWXKHIM pO3BEAEHHSIM, 3 BEPTUKATlb-
HUMM [-nodidbHUMK cTosIKaMW.

Tpy6onpoBoan 3MOHTOBAHI 3i CTanbHUX eneKkTpo3BapHUX Tpyb i cTanbHUX Bogora-
3onpoBigHux Tpy6. 3amiHa cTanbHUX TPybonpoBOAIB CUCTEMM OManeHHsa Ha noninponi-
NEHOBI BUKOHYETBCS YaCTKOBO.

Tennosa i3onauia marictpanen, Lo NpoknageHi B TEXHIYHOMY nigninni, BUKOHaHa
YacTKOBO.

lMpoknagka CTosiKiB — BigkpuTa B340BX CTiH Oyaisni.
3axoaun 3 6banaHcyBaHHSA PO3MOAiINbY0T CUCTEMU HE 34iNCHIOBANUCD.

[MpoekTom onaneHHsa Gyaieni nepepbaveHo 06irpiB NpUMiLLEHb YaBYHHUMW CEK-
UinHumun pagiatopamu tuny M-140 y noegHaHHi 3 CUCTEMOIO «Ternna nignora» B rpyno-
BUX NPUMILLEHHAX neplioro nosepxy. Pagiatopu B rpynoBuX NpUMILLLEHHSIX 3aKpuTi ge-
KOpaTUBHUMM NaHenamu 3 Uinno 3anobiraHHa TpaBMyBaHHS AiTeN.

MoxnusicTb peryntoBaHHsa Tensnosigaadi HarpisanbHUX Npunagis BiACYTHS.
B Tabnuui 5.1.1 npuBeaeHi BigOMOCTI Npo BCTAHOBMEHI onantoBarnbHi npunaau.

Ta6bnuusa 5.1.1. BigomocTi npo BcTaHOBMNEHI onantoBarbHi npunagu.

:}i Tunu onantoBanbHUX Npunaaie KinbkicTb, WWIT. KinbkicTb cekLin
1 | AntomiHiesi pagiatopu 5 10
2 | YaByHi pagiatopu 5 7
3 | YaByHi pagiaTtopu 12 8
4 | YaByHi pagiatopu 14 9
5 | YaByHi pagiaTtopu 19 10
6 | YaByHi pagiatopu 11 11
7 | YaByHi pagiaTtopu 20 12
8 | YaByHi pagiaTtopu 17 13
9 | YaByHi pagiaTopu 5 14
10 | YaByHi pagiatopu 11 15
11 | YaByHi pagiatopu 5 17

3aranbHa KinbKiCTb BCTAHOBIIEHUX YaBYHHUX CEKLiMHUX padiaTopiB CTaHOBUTL 124
wt. (1399 cekuin).

TemnepaTtypa B NPUMILLEHHAX HMXYa 3a HOpMOBaHY. 3agns 3abesneyeHHs1 KOM-
GOPTHMX TENSTIOBUX YMOB B MPUMILLLEHHSIX BUKOPUCTOBYIOTHCA €NeKTPoobirpiBadi.

[MpoMMBaHHA cMCTEMU ONaneHHsa NPoBOAUTLCA LOPIYHO Nepes NoYaTkoM onarsnto-
BaSIbHOro ce3oHy, novnHaroum 3 2009 poky.

Ha pucyHkax 5.1.1. — 5.1.2. HaBegeHWn 30BHILWWHIA BUrnsa TpybonpoBoaiB Ta
npunagis onaneHHsa éyaisni.

EC3.031.125.02.03.07 EHep2emuy4Huli aydum 6yaiBenb

M. 3anopixoks

EHepzocepeicHa komnaHisi «kEkonoziyHi Cucmemu»

16




PucyHok 5.1.1. Tpy6onposoau B nigsani 6yaieni, BCTaHOBNEHUI TENMOBUI Nidn-
NbHUK

PucyHok 5.1.2. lpunagn onaneHHs 6yAaisni

PapiaTtop 4yaByHHUWI,3aKpUTUIA EKOPATUBHOKO

PapiaTop 4yaByHHUIA ceKUiNHMI
A P y H naHenno

5.2.MobyToBe rapsiue BoaonoctTavyaHHsA

Mapsye BopgonocTavaHHa (gani — Bl1) Gyaieni 34iMCHIOETBCA LEeHTpanisaoBaHo,
NPUroTYyBaHHA 34INCHIOETLCA Ha KOTenbHi. [NpueaHaHHa cuctemu onarneHHss BUKOHaHO
3a 3aKpUTOIO CXEMOIO 3 LIMPKYNALIMHUM PYXOM TEMNSTOHOCIA.

MpuenHaHe HaBaHTaxeHHs Ha Bl ctaHoBuTb 0,016 Mkan/roa (18,6 kBT).

Tpy6onposoan "Bl BukoHaHi 3i ctani. 3amiHa ctanbHMX Tpyb Ha NoninponineHoBi
BMKOHYETBHCH YaCTKOBO.

[nsa 3gincHeHHs komepuinHoro obsiky cnoxuTtol rapsiyoi Bogm B 2006 poui B Tex-
nigninni BctaHosneHo sutpatomip JIA25[ (cepinHnin Ne 002843).

Mopaya raps4yoi Boan BinbyBaeTbca Linogoboso. Mapsaya Boga BUKOPUCTOBYETLCS
Ha 3aranbHO NobyToBi NOTpebu Ta Ans KynaHHA AiTen..
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5.3.BeHTunsauin

MpoekTom ByaiBHMLTBa AN NpUMILLEHb KyXHi Ta npanbHi nependayeHa micuea
BUTSHKHA BEHTUNALIA 3 MEXAHIYHMM CMOHYKaHHSM Ta opraHi3oBaHO NpUpoOLHUA NPpUNInB
noBITpA.

B iHWKX NpUMILLEHHAX BUTAXKA — 3 NPUPOLHIM CMOHYKaHHAM, NPUMIANBHUA NOTIK
CBI>KOro NoBiTpsi 3abe3neyyeTbCsa 3a paxyHOK BigKpuBaHHA bpamyr BiKOH Ta HeLlinbHO-
CTeun B OropoKyBasnibHUX KOHCTPYKLISIX.

BeHTUNALUiINHe o6nagHaHHA

MexaHiyHa BUTSXKKa 3LINCHIOETLCS BEHTUNSATOPaMM, LLO BCTAHOBMIEHI Ha gaxy.
MexaHiYHa BUTSXKKaA 3 KyXHi 3[IMCHIOETbCA BUTSXKHOK cuctemoro B-1. Hag nnutamm
BCTaHOBIIEHI MicLEBI Bigcocu. Butskka 3 nparnbHi 34iMCHIOETBCA cucTemMoro B-2.

BigomMocTi npo TMnn Ta XxapakTepuCTUKNU BEHTUNALIMHOIO obnagHaHHS B xo4i npo-
BEJEHHS eHepreTMYHoro ayauTy He 6ynun HagaHi.

Mg yac aygMToOpCbKOro OBCTEXEHHS MeXaHiYHa BEHTUNALiS (OyHKLiOHYyBana Hop-
ManbHo. 3i cniB nepcoHany, nepiog poboTn cuctemum CTaHoBUTL 1 roanHa B 4eHb.

ABTOMaTUYHE yrnpaBniHHA CUCTEMOIK BEHTUSISALII 3@ YacOBUMMK nporpamamMu Ta va-
CTOTHE perynoBaHHS BEHTUNALINHMX MEXaHi3MIB He 3[IMCHIOETbCA, pekynepaTopu Ten-
NOTN HE BCTAHOBIEHHI.

Mepexi kaHaniB 1 isonsauin

[MoBiTpONPOBOAN BUTSXKHMUX CUCTEM BMKOHAHI 3 OLUMHKOBAHOI cTani. KaHann He 3a-
BesneyeHi perynaropamu Ta 3akpuBarouYMMm CTyfKamu 3 BUMIpHOBaNbHUMU WTYLEPaMU.
I30n14uia kaHaniB BiACYTHS.

MpupoaHa BUTSXHA BEHTUNALIA 3OIMCHIOETLCA Yepes3 KaHanu, Wwo NpoknageHi B
TOBLLi CTiH Ta BUBOAATLCA BULLE PiBHA gaxy npmbnusHo Ha 0,5-0,7 m.

MpuNNuBHI Ta BUTSXKHI PELLITKM BCTAHOBIEHI Ha kaHanax nig creneto. 3acobu pe-
ryrnoBaHHA Ha BUXiAHUX OTBOPax He BCTAHOBIIEHI.

3axoan 3 NPOYMULLEHHS BEHTUNSAUIMHUX KaHasriB OCTaHHIM 4acoM He 34iNcHIoBa-
nnCb.

Ha pucyHky 5.3.1 npuBegeHa cuctema BeHTUNALT
PucyHok 5.3.1. BeHTunauinHa cuctema

BeHTunAuinKi kaHanu Ha gaxy Gyaieni BeHTunauinHa pewiTka B CNOPTUBHOMY 3ani
F
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5.4. EnekTponocrayaHHA

[xeperno enekrponocrayaHHA

EnektponoctayaHHs 6yaiBni BUKOHAHO OBOMa B3aEMHO-PE3EPBYHOHMUMUN Kabenb-
HUMM NiHiaMKU HKU3bKOI Hanpyru 0,4 kB Big TM-113 (PB-3, Pb-11), wo obcnyroByeTbca
3anopi3bKNMM MiCbKUMK enekTpuiHuMn mepexamum BAT «3anopixoksobneHepro».

Po3paxyHkoBe npuegHaHe enekTpuyHe HaBaHTaxkeHHs byaieni ctaHoBuTb 90 KBT.

Mo piBHIO HAJIMHOCTI enlekTponocTavyaHHs enekTponpummadi 3aknagy BigHOCATLCA
no |l kaTeropil.

5.4.1. OcBiTneHHA

Cuctema BHYTPILIHBOrO OCBITNEHHSA 3aKnagy CKragaeTbCs 3i CBITUNbHUKIB 3 Nlam-
namm posxaproBaHHA, NiHINHUX NIOMIHECUEHTHUX Ta KOMMAKTHUX JIHOMIHECUEHTHUX
namn (eHepro3bepiratoui abo KIlJ).

Hanbinblwy YacTky B CUCTEMi BHYTPILLHLOrO OCBITNEHHN 3anmMatoTb KJ1J1, KinbkicTb
SKMX HanivyeTbecs 6nm3bko 151 wr.

YnpaBniHHA OCBITNEHHAM 3[4iINCHIOETHLCS 3a AOMNOMOroK PYYHUX BUMUKaAYIB.

CucTtema 30BHILLHBOrO OCBITNIEHHS CKNadaeTbCs 3 3-X NPOXEKTOopIB, WO BCTAHOB-
neHi Ha gaxy 6yaieni, ocHaweHnx namnamu Tuny APJ1, noTyxHictio 300 Br.

B Tabnuui 5.4.1.1 npuBeneHi XxapakTepUCTUKN CUCTEMUN BHYTPILLHLOIO Ta 30BHiLL-
HbOrO OCBITNEHHA ByaiBni.

Ta6bnuusna 5.4.1.1 XapakTepuUcTukm CUCTEMUN BHYTPILUHBOrO Ta 30BHILUHBOrO OCBIT-
NEHHS.

c PospaxyHkoBe
epenHs
OanHuyHa 3aranbHa . CNOXMBaHHSA
. . ; TpMBanicTb
HalimeHyBaHHSA KinbkicTb NoTYX- NOTY>XHICTb oGoTr Ha | ETeKTPoeHepril.,
HicTb, KBT kBT P Tnc. kKBt'rog B
noby, roa .
piK
Jlamnu po3axaproBaHHSA 91 0,1 9,1 4 7,53
JItoMmiHecUeHTHI namnun 41 0,02 0,82 4 0,68
EHeprosbepiratoui na- 151 0,015 2265 4 1,88
Mnn
30BHiLLUHE OCBITNEHHSA 3 0,3 0,9 9,5 1,77
Bckoro 283 12,2 10,1
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5.4.2. EnekTtpooGnaaHaHHsA

3aranbHa HOMiHanbHa MNOTYXHICTb enekTpoobnagHaHHS 3aknagy CTaHOBUTb
74,3 kBT. OCHOBHUMM CrioOXmnBavyaMn enekTpoeHeprii € KyXoHHe obriagHaHHSA, Wo cTa-
HOBUTb Mamxe 92 % Bifg 3aranbHOro CnoXmBaHHs. binblwicTe 0bnagHaHHA KyxHi Ha oa-
HWUW Yac MoparnbHO Ta gi3NYHO 3acTapino.

Mepenik enekTpnyHoro obnagHaHHS Ta MOro XxapakTepucTuka npuBegeHo B Tab-
nuui 5.4.2.1. Ha pucyHky 5.4.2.1 npepgcraeneHi doTorpacpii enekrpoobnagHaHHs
BCTAHOBIIEHOIO Ha KyXHi.

Tabnuusa 5.4.2.1 Nepenik Ta XxapakTepUCTUKN eNEKTPUYHOIo obnagHaHHs

PospaxyHkoBe
Pik BBE- OauHuyHa | 3aranbHa KinbkicTb CMOXXNBAHHS
Hait Kinb- |HOMiHanbHa |HoMiHanbHa| roanH pobo- | enekTpoeHeprii
anMeHyBaHHS JEHHSA X . :
) KICTb | MOTY>KHICTb, [MOTYXHICTb,| TV Ha 00y, | 3 ypaxyBaHHAM
B fito i "
kBT kBT ron KoediuieHTy K*,
Tnc. KBT*ron
KyxoHHe obnagHaHHsA
coexrporoTen KIE-|  19g6 1 9,45 9,45 2 2,29
YHiBepcarneHui 1969 1 1,1 1,1 0,5 0,04
npuBeoj
Enektpom’acopybka| 1987 1 1,2 1,2 0,5 0,03
EnektpockoBopoaa 1986 1 6 6 2 1,06
Enektponnutka 1987 2 17,04 34,08 9 37,11
BogoHarpisay 300n | 2003 1 15 15 2 1,65
XONOAMABHMK «AM- | 1907 1 0,61 0,61 24 1,77
LLIEPOH»
XonoaunbHUK 2011 1 0,41 0,41 24 1,19
«Hopa»
MpoTipoyHa mawm-
Ha MIMO-1-01 2012 1 1 1 0,5 0,02
éz”oﬂ””b””" WX-1 1981 1 0,24 0,24 24 0,70
gge'ﬁpo"om” KME-| 1969 1 9,45 9,45 0,5 0,10
Bcboro 9 50,81 67,85 4513
O6nagHaHHA NpanbHi
LleHTpudpyra 1981 1 1,1 1,1 0,5 0,02
MpanbHa mawmnHa
CM-10 1981 1 3 3 6 1,43
Ega”"”a MaWMHA | 5006 1 2.1 2.1 8 1,33
Bcboro 3 6,2 2,77
IHWe nobyToBe 00- 5 8 0.9
nagHaHHs
3aranom 74,3 48,9

* - K — koegiuieHmy ycepedHeHHs1 HOMiHarbHOI momyxHocmi , wo dopigHroe 0,2-0,5
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PucyHok 5.4.2.1 Burnag enektpoobnagHaHHs B npasnbHi Ta KyXHi

MpanbHa mawurHa LlenTpudpyra

EnekTpockoBopoga Enektponnutu
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6. EHeprocnoxuBaHHS

6.1. BumipsiHe eHeprocnoXxvuBaHHs

3BeaeHi AaHi Npo eHeprocrnoXmnBaHHA 3aknagy 3a OCTaHHI YOTUPM POKM Ta OaHi

pO3paxyHKy 3Ha4yeHb NMMTOMOrO CNOXMBaHHS HaBedeHo B Tabnuui 6.1.1.

Ta6bnuusa 6.1.1. CnoxuBaHHA eHepropecypcis

LleHTpanizoBaHe Ten-

NonocTavyaHHs EnexT-
Pik 2008 Oa. sum. poeHep- Bona Bcboro
Ha ona- .
Ha 'BI1 ris
NEHHS

BI/ITpaTVI Ha onnaTty TUC. TPH 75,5 16,1 34,5 9,0 135,1

Tuc. KBT'rog 358,2 76,3 71,8 506,3
CAEEEA GHAET | 308.0 656 3736
pecypcis

Tmc. m° 4,6 4,6
MMEOMEIEHERICEIONNN | 1. /12 183,8 39,1 36,8 259,8
XVUBaHHS!
Pik 2009
BuTpaTy Ha onnaty TUC. TPH 114,3 20,7 37,0 6,0 178,0

Tnc. kBtron 286,2 59,5 63,5 409,2
e T an 246.0 512 2972
pecypcis

™e. m° 2,6 2,6
fuTome eHeprocnio- |\ pr. 52 146,8 30,5 326 209.9
KMBaHHSA
Pik 2010
BI/lTpaTl/l Ha onnary TUC. TPH 198,5 17,5 37,4 9,6 263,0

Tnc. kBtron 494 1 46,0 56,3 596,3
SRS GIEE | 424.8 39,5 4644
pecypcis

™e. m° 3,2 3,2
lluTome eHeprocno- | .. q 2 2535 236 28.9 306,0
KMBaHHSA
Pik 2011
BI/lTpaTl/l Ha onnary TUC. TPH 151 ,6 24,9 49,1 7,3 232,9

TUc. KBTroa 290,6 53,7 60,6 404,8
CnoxuBaHHsa eHepro- | - - 2499 46,2 296,0
pecypcis

™e. m° 2,3 2,3
QMTOMEICHEPICCAORIN | .o /M2 149,1 27,5 31,1 207,7
KMBaHHSA

[MnTOME CnoXuBaHHSA €Heprii Ha onaneHHsl 3a OCTaHHI 4 POKM 3HAXo4MUTbCS B Me-
Xax 147 — 253 kBT*roa/m? B 3aneXHOCTi Big TemMnepaTypu 30BHILLHbOrO NOBITPS Ta Tpu-
BanocTi onanoBanbHOro nepiogy. ®aktmyHe NUTOME CNOXMBAHHA TEMSOBOI eHepril Ha
onaneHHsa nepesuvllye HOpMaTuBHE 3HayeHHs (63 kBTt*rog/m?) signosigHo go [BH
B.2.6-31:2006 «Tennoga i3onsauia 6yaisenby.

CTpykTypa CnoXuBaHHA €HepropecypciB Ta BUTpPaT Ha oOnnaty eHepropecypcis
HaBe[eHO Ha pucyHkax 6.1.1 - 6.1.2.
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PucyHok 6.1.1. CTpykTypa cnoxuBaHHA eHepril byaisneto

T.KBT*rop H OnaneHHA LIEneKkTpoeHepris Eren
700

600

500

400

300

200

100

0

2008 2009 2010 2011

Hanbinblly 4acTky B CTPYKTYpi CMOXWBaHHA eHeprii Oyaisneto 3anMmae Tennosa
eHepria Ha onaneHHs, Wo CTaHoBUTb B cepedHboMmy 72 % B pik. B nepiog 2008 -
2011 pp. crnoXuBaHHA eHeprii Ha onaneHHs 3Haxogunoca B Mexax 290 -
424 tnc. KBT'rog, WO MNOSICHETLCA PI3HUMU KMiMaTUYHMMKM NOKa3HMKaMu onasntoBasb-
HUX Nepioai..

PucyHok 6.1.2. CTtpykTypa BuTpaT Ha onnarty eHepropecypcis, 6e3 NAB

TUC.IpH HOnaneHHs mren LIEnekTpoeHepris EBopa
300
4%
——
250 14% 3%
219
200 % oo
0,
150 79 Al
26%
100 3
50 -
0 4
2008 2009 2010 2011

Hanbinblwa vacTtka npvnagae Ha onnaTy Nocnyr 3 NocTadaHHsA TensnoBol eHepril
65 % B 2011 poui. ButpaTtn Ha onnaty TennoBoi eHeprii 3 2008 o 2011 poky 30inbLmn-
nuc4a B 2 pasis, WO B OCHOBHOMY BUKITMKAHO 3POCTaHHAM Tapudy Ha ras.

dnHamika cnoxmnBaHHS BOAWM NpuBeaeHa Ha PUCYHKY 6.1.3.
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PucyHok 6.1.3. CnoxuBaHHSA BOAM

T™C.M3
5,0

HBopa

4,5
4,0 -
3,5 -
3,0 |
2,5 -
2,0
1,5 1
1,0
0,5 -
0,0 -

2008 2009 2010

2011

Tapudgwm ctaHom Ha 01.11.2012 p. npmBeaeHi B Tabnuui 6.1.2. Tapudu Ha eHep-
ropecypcu npueeaeHi 6e3 ypaxysaHHs [N[OB. OuHamika pocTty TapudiB Ha Tennosy,
eneKTPUYHY eHeprito Ta BoA4y npeacTtasreHa Ha pucyHkax 6.1.4 - 6.1.6.

B nepioa 2008-2011pp. HapaxyBaHHA 3a BUPOOHMLTBO, TPAHCNOPTYBaHHS, nocta-
YaHHSA TensI0BOI eHepril Ta onaneHHs 34iMCHI0BAaNOCH 3a 4BOCTaBKOBUM TapuOM.

Tabnuusa 6.1.2. Tapud Ha eHepropecypcu (ctaHom Ha 01.11.2012 p.)

Nen/n HanmeHyBaHHs Oga. sumipy 3HayeHHs
1 Tennoea eHepris rpH./lkan 719
2 EnekTpoeHepris rpH./kBTrog 0,95
3 Boga rpH./m* 3,3

PucyHok 6.1.4. Tapudu Ha enektpoeHeprito B nepioq 2008-2012 pp.

rpH/kBT*rop
1,0

wEnekTpoeHepria

0,8

0,6 -

0.4 ,.M

A T

SPIIIPIIIP I I

0,2

0,0

2008

2009 2010

2011

2012
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PucyHok 6.1.5. Tapudu Ha TennoBy eHeprito B nepiog 2008-2012 pp.

rpH/Tkan

800
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e TennoBa eHeprif

2008 2009 2010 2011 2012

PucyHok 6.1.6. Tapudm Ha Boay B nepiog 2008-2012 pp.

rpH/m3

4,0
3’5 - - - - - - - - YN NSNS
3,0 vvnvw>VvWWWM*/—-—-—w
f,g AR P

1,0
0,5
0,0

w=Bopa

2008 2009 2010 2011 2012

6.2. bazoBe eHeprocnoXXuBaHHA

BaszoBe eHeprocnoxmBaHHA — Le piyHMn 06CcAr BUTpaT TENNOBOI eHeprii Ha noTpe-
61 TennonocTayaHHA Ta CNOXMBAHHA €NeKTPUYHOI eHeprii. bazoBe eHeprocnoXmBaHHS
CNYXUTb BUXIOHOK TOYKOK ANS OUiHKW pe3ynbTaTiB Ta HacnigkiB peanisauil NpoekTis,
WO OOPIBHIOE PI3HWULI MK MOYaTKOBUM (BUXIOQHMM) CTAHOM i CTaHOM nicns peanisauil
NPOEKTIB.

BasoBe eHeprocnoXxuBaHHs eHeprii Ha OonaneHHs po3paxoBaHO 3a A0MOMOro
nporpamHoro komnnekcy ENSI EAB Software 3 BpaxyBaHHAM HOpPMaTMBHUX YMOB B
NPUMILLEHHI.

B Tabnuui 6.2.1 - 6.2.2 npnBeaeHi HOpMaTUBHI Ta NPUNHATHI KIMiIMaTWUYHI AaHi 3ri-
aHo 3 OCTY —-HBB.1.1-27:2010 «bypaiBenbHa kniMatonoris», Wo BMKOPUCTOBYBaIuCA
Npn po3paxyHkax 6a3oBOro CNOXMBaHHA TENSIOBOI €HEPrii Ha ONaneHHs.
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Tabnuusa 6.2.1. TemnepaTypa 30BHILIHLOIO NOBITPSA

Micsaub 1 2 3 4 5 6 7 8 9 10 | 11

12

HopmatvsHa cepepHs | 55| 561 2 (101164202224 (21.4]162| 96 | 35
TemnepaTypa micaus, 'C

-1.1

Tabnuus 6.2.2. HopmaTuBHI KniMaTUYHI NOKA3HUKN

HanmeHyBaHHs NokasHuKK
TemnepaTypHa 30Ha 2
Po3paxyHKkoBa TeMnepaTypa 30BHILLHbOro nosiTps, °C -21
CepegHs TemnepaTypa 3a onantoBarnbHUI nepioa 1,4
KinbkicTb Oi6 onantoBanbHOro nepiogy 166
CepeqHs HOpMaTVBHa TemnepaTypa B npumitLeni, °C 22

3a 6a3oBe 3Ha4YeHHs CNOXMBaHHSA TeENNOBOI eHeprii Ha Bl npuinmaemo 3Ha4YEeHHSA

qDaKTVI‘-IHOI'O CNMOXXnBaHHA

BasoBe cnoxuBaHHs eNeKTpUYHOI eHepril Ha NoTpebun OCBITNEHHA Ta Ha NOByTOoBI
notpebu Gyaisni, po3paxoBaHO 3 ypaxyBaHHAM MNOTYXXHOCTI obnagHaHHA Ta nepiogom
noro poboTun. Xapakrepuctukm podotn obnagHaHHA npveeaeHi B po3aini 5.4 «EnekT-
ponocTtavyaHHA». CTpykTypa 6a30BOro CNoXvMBaHHS eneKTPUYHOI eHepril npuBegeHa B
Tabnuui 6.2.3 Ta Ha pUCYHKY 6.2.1. Hanbinblwa YacTka BUTpAT eNeKTPUYHOI eHepril
npunagae Ha KyxoHHe obrnagHaHHS, Wo CTaHOBUTL 76,6 % Bifg 3aranbHOro CNOXUBaHHSA

eneKkTpoeHepril.

Tabnuusna 6.2.3. 3BeaeHi po3paxyHKM CNOXUBAHHSA €NEKTPUYHOI eHepril

HarimeHyBaHHSA MoTyXXHicTb, KBT POSanyHKOB?..CHO)KMBaHHH enekTpo-
eHepril., Tuc. KBT-rog
OcsiTntoBanbHi npunaam 12,19 10,09
KyxoHHe obragHaHHs 67,85 4513
O6nagHaHHs npanbHi 6,20 2,77
IHWe nobyToBe obnagHaHHA 5,00 0,90
Bcboro 91,24 58,89
PucyHok 6.2.1. BanaHc ©6a30BOro CnoXuBaHHS €MEKTPUYHOI  eHeprii,

TUC.KBT-roa/pik

| 2,77 H OcgBiTnoBanbHi npunagu
47% H 0,90 punan

1,5%

IKyxoHHe obnagHaHHA

10,09

| 45,13 17,1% H O6nagHaHHA npanbHi

76,6%

HlHwe nobyToBe OGNagHaHHA
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3BefeHi NOKasHMKKU, NOPIBHAHHS (bakTUYHOro Ta 6a30BOro CNOXWMBaAHHSA €Hepri,
npvBeaeHi B Tabnuui 6.2.4 basoBe cnoxuBaHHS eHeprii Ha onaneHHs 6inbwe Ha 20 %
MOPIBHAHO 3 PAKTUYHUM 3HAYEHHSM, WO NOSICHIETLCS HE3a40BIfIbHUM CTaHOM Oropo-

DPKYBanNbHUX KOHCTPYKLiN ByaiBni Ta HeAOCTaTHLO KiflbKICTHO nogadi TensioBoi eHepril

Bi TENNOBUX MepeXx, WO MPU3BOAUTL A0 3MEHLUEHHSI TemnepaTypu B MPUMILLLEHHSAX

Oyaisni.
Tabnuusna 6.2.4. 3BeaeHi NOKA3HUKN CNOXUBAHHA eHeprii
CtatT4 GlogXeTy eHeprocrno- dakTuyHe eHeprocnoxueaHHsa | basoBe eHeprocnoXxueaH-
XnBaHHA 2008 p. HA
TUC. KBT-roa/pik
OnaneHHs 358 452
B 76 76
OcsBiTneHHs 10
56

IHWe enekTpoobnagHaHHs 49
Bcboro 550 511

Ha pucyHKy 6.2.2 npmBegeHo 6anaHc BUTPAT NO KOXHIN CTaTTi EHEProcnoXmBaH-
HA. B kaTteropii «IHWe enekTpoobnagHaHHA» B PakTUYHOMY E€HEProcrnoXmnBaHHi Bpaxo-
BaHO CyMapHE CMNOXMBaHHSA eneKkTpoeHeprii Ha NnobyTosi NOTpebn Ta Ha OCBITNEHHS.

PucyHok 6.2.2. CnoxuBaHHs eHepril 6yaisneto

*
T.kBT*ron HOnaneHHA

700

MIBM HIHwe enekTpoobnagHaHHA

|OcBiTNEeHHA
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400 -

300 -

200 -

100 -

PakTnyHe eHeprocnoXxunBaHHA

basoBe eHeprocnoXxunBaHHA
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7. EHeproecpekTUBHI 3axoamu

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

3aranbHun nepenik 3axoaiB 3 po30MBKOIO MO NakeTam HaBedeHO B Tabnumui HXK4e.

3AMNMPONOHOBAHI EHEPTOE®EKTUBHI 3AXOAU

MakeT Ne1

YacTkoBa MOAEpPHi3aLlisi CUCTEMM onaneHHs (BCTaHOBMEHHS] aBTOMATUYHOIO perynsatopy
1. TENsIoBOro NoToky, 6anaHcyBaHHSA CUCTEMM OMareHHs!, BCTAHOBIEHHS 3apafiaToOpHUX
pedniekTopiB)

2 3amiHa BikoH Ta 6ankoHHMX 651oKiB (BCTAHOBMEHHS eHeprosbepiratoumx BiKOH Ta cknona-
' KeTiB)
3 YacTkoBa MoAepHi3aLis CMCTEMWN BEHTUNAUIT (BCTAHOBEHHS FTOKarbHUX NPUCTPOIB BEH-

TMNALIT 3 pekynepaTopamMmu TENOTK)

4 YacTkoBa MofepHisaLis cMCTeMU OCBITMEHHS (3aMiHa Namn po3xaploBaHHA eHeprosbe-
' piratoduMmMu CBiTNoAiogHUMN)

MakeT Neo2

KomnnekcHa mogepHisauis cuctemm onaneHHs (BCTaHOBMEHHS aBTOMAaTUYHOMO peryns-
1. TOpPY TENNOBOro NoToKy, 6anaHCyBaHHSA CUCTEMW OManeHHs, BCTaHOBMNEHHS GimeTaniy-
HUX pagiaTopiB, TEPMOCTAaTUYHUX PETYNATOPIB Ta 3apadiaToOpHUX peddriekTopiB)

2. MopgepHisauis dacagy

3. MopepHisauis JaxoBoro nepekpuTTs

4, MogepHisauisa nigBanbHOro NeEpeKkpUTTS

5 3amiHa BikoH Ta 6ankoHHMX 651oKiB (BCTAHOBMEHHS eHepro3bepiratoumx BiKOH Ta cknona-
' KeTiB)

6 YacTkoBa MoAepHi3aLis CMCTEMWN BEHTUNAUIT (BCTAHOBEHHS JTOKarbHUX NPUCTPOIB BEH-

TUNALIT 3 pekynepaTopamu TENOTK)

7 YacTkoBa MofepHisaLis CMCTEMI OCBITMEHHS (3aMiHa nNamn po3xaploBaHHA eHeprosbe-
' piratoduMmMu CBiTNoAiogHUMN)

Habip 3axogis, wo Bxoadatb Ao MNakeTty Ne1, noTpebyoTb MeHWMNX KaniTanbHUX BU-
TpaT, NpoTe JO3BOSIATL HECYTTEBO 3HU3UTU CNOXMBAHHS €Hepril Ha onaneHHs Gyaisni.

MakeT Ne2 nepepnbavae 6inbw rnNnboky mopepHisauito Oyaisni, WO [03BOMUTb
3HM3NTK NOTPEOM B eHepropecypcax Ha onaneHHs npubnuaHo B 3 pasu Big 6asosoro
PIBHS CMOXMBAHHA Ta LOCATHYTU CepefHbOEBPONENCLKNX NMOKa3HUKIB eHeproedekTus-
HocTi Byaisens.

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

3axig Ne1. KomnnekcHa moaepHi3auifs cucteMmum onasneHHs
IcHyroua cuTtyauisn
IcHyto4a cuctema onaneHHa 6yaisni HeedekTUBHA.

3acTocyBaHHA CUCTEMM onarneHHst 6e3 perynioBaHHA TENSIOBOro NOTOKY MpU3BoO-
OUTb A0 MiOBULLEHOrO PiBHA CNOXMBAHHA TEMNNOBOI eHeprii y nepioan 36inbLUEeHHA TeM-
nepaTypu 30BHILLHBbOrO MOBITPA Ta Konu OyaiBns He BUKOPUCTOBYETLCS (BHOYI, BUXiOHI

OHi).

3a Becb 4ac ekcnnyaTauii 6yaiBni KOMNAEKCHUA PEMOHT TpybonpoBoaiB cuctemm
onaneHHs He BMKOHYBaBCH.

YTenneHHs nogaBanbHOro Ta 3BOPOTHOrO TPyGonpoBOAiB CUCTEMWU OManeHHs Ta
rapsiyoro BOAOMOCTAYaHHA MOBHICTIO BIACYTHE, WO MNPM3BOAMTL A0 HEMPOAYKTUBHUX
BTpaT TEMNNOBOI eHepril B cuctemax po3noginy.

Cuctema onaneHHs 6yaieni posbanaHcoBaHa. HepiBHOMIPHICTb po3nogineHHs Te-
NSIOHOCIA Yy BHYTPILWHIA Mepexi Npu3BoauUTb OO KOMMBAHb BHYTPILWHBLOI Temnepatypu
NpUMILLIEHb 3anexHOo Big 6MnoKy ByaiBni/CToAKy CMCTEMM ONaneHHs.

BcTaHoBneHi 4aByHHI pagiaTopu He 3abesnedvyioTb HOPMOBaHYy TemnepaTypy B
npuMiLLLeHHi. MOXNUBICTb perynoBaHHA Tennosigaadi npunagis onaneHHsa BigCYyTHS.

Onwuc 3axoay

[na oTpMMaHHA MakCUManbHOrO eKOHOMIYHOro edekTy, MUTaHHA MoaepHisauil
cUcTeMn onaneHHs HeobxigHO po3rnsgaTtn KOMMIEKCHO, TOOTO BKMYaTUM OAHOYaCHe
nepeycraTkyBaHHA abOHEHTCBHKOro BBOAY i BHYTPILLUHIX CUCTEM.

KomnnekcHa mogepHi3auia cuctemu onaneHHs nepepbayae HacTynHi 3axo-
an:

e 3aMiHa MaricTpanbHUX Ta po3noginbymx TpybonpoBoais,

e 0OanaHcyBaHHSA CUCTEMM OMarieHHs,

e BCTaHOBIIEHHHA aBTOMAaTUYHOrO PErynaTopy TennoBoro noToky,

e 3amiHa BcTaHoBneHux Ol Ha GimeTaniyHi pagiatopu,

e BCTaHOBIIEHHA TEPMOPErYNATOPIB Ha Npuiagax onaneHHs,

e BCTAHOBJIEHHS TENOI30NALIMHOIrO pedriekTopy 3a onantoBanbHUMU Npunagavu.

Bubip 3axoniB MogepHisauii cMCTeMM onaneHHsi 3aCHOBaHUIM Ha BMMOrax gepxas-
HUX HOPMATUBHUX JOKYMEHTIB:

e 000B'A3KOBE perynioBaHHA BUTpPaATW Ta TemnepaTypu TEMNIOHOCIA 3a NOrogHUMM
ymMoBamMu B iHOUBIAYanNbHUX TENMOBUX NyHKTaX; 3abOpoHa 3acCTOCyBaHHA eneBa-
TOpiB, AOMYCK 3aCTOCYBaHHS HACOCIB 3 YaCTOTHMM peryroBaHHAM, OOMYCK 3a-
CTOCYBaHHs aBTOMaTM4YHOro 0BbMeXeHHs BUTpaTy Ha OyadiBno 3amMiCTb NIMITHMX
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wand (OBbH B.2.5-39: 2008 «Tennosi mepexi», 3miH. Ne 2:1999 go CHwull
2.04.05-91 «OTonneHne, 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 OyauHkiB», 3amiH. Ne 2:1999 no CHull 2.04.05-91 «OTonne-
HWe, BEHTUNALMSA U KOHAULMNOHUPOBAHUE );

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

a TakoX 3 ornagy Ha CTaH iCHYH4YO0l CMCTEMM OnarneHHsa 3aknaay.

OcHOBHMM 3aBOaHHAMM MOAEPHI3aLil € CKOPOYEHHST CMOXUBaHHS TEMNSIOBOI eHepril
Npw NOMINLWEHHI PiBHA TENIOBOro KOMMOPTY B MPUMILLEHHSX.

PerynioBaHHSA CNOXWBaHHSA TENJIOBOI eHepril.

3acTtocyBaHHA TOro abo iHWOoro BCcTaTtkyBaHHs abOHEHTCLKOro yBeAeHHsa 6araTto B
YOMY BM3HAYEHO rigpasBniyHMMK NnapaMmeTpamu TENOHOCIS B TpybonpoBoaax TensoBoi
mMepexi. [1na cnpoweHHa aBTOMaTUKM OnaneHHst NpuriHATa ANs 3aCTOCYyBaHHA TUMNOBa
cxema 3 perynaropom TennoBOro MOTOKY, UMPKYMAUINHUM HacoCOM Ta perynatopom
nepenagy TUCKY. B AKOCTi peryniooyoro npnucTporo BUKOPUCTOBYETLCS KrnanaH i3 enekr-
PUYHMM MPUBOLOM.

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

Perynatopun TennoBoro noToky LUMPOKO NpeactaBfieHi Ha PUHKY 3aKOPAOHHUMU 1
BITYN3HAHNMM BUPOOHMKamMK. Hambinblw WMpoko Bigomi Ta gobpe 3apekoMeHOoBaHi
BITYUN3HSAHI BUPOOHMKM — KniBcbkKi nignpuemctea KWAPM i CEMITAJ.

Mepenik pobiT 3 MoaepHi3aLil TeNNOBOro NyHKTYy:
e [leMOHTax CTaporo BCTaTKyBaHHSA TEMSIOBOrO MYHKTY;
e YcTaHOBKa CUCTEMW perynioBaHHSA TEMNSIOBOro NOTOKY HA BBEAEHHI B OyaiBnio;
e YcTaHOBKa MasioWwyMHUX pPeryrnboBaHUX UMPKYNALIMHUX HAcoCIB;

e YcTaHOBKa AOMOMIKHOIO yCTaTKyBaHHsS Ans 3abesneyeHHsi HagiHoro i sIKiCHOro
TennonocTavyaHHs.

PosTawyBaHHs iHOUBIQyanbHOro TennoBOro NyHKTY nepegbadyeHo B TEXHIYHOMY
nigninni. NpoekTomM He nepeabayvaeTbCa MOAEPHI3aLis By3na BBeAEHHSA rapa4voi BOAW.

BapTicTb peanisauii 3axogiB 3 obnawTyBaHHA abOHEHTCLKUX TenmoBUX BY3NiB
BBEAEHHSA aBTOMAaTUYHMMWN perynatopaMmm TENSIOBOro NMOTOKY 3anexHo Big TemnepaTty-
P 30BHILLHBOrO MOBITPSA BM3HAYaeTbCA Ha cTafil pobo4oro NpoekTyBaHHS, 30Kpema 3a
nporpamHmm komnnekcom ABK. OpieHTOBHa BapTiCTb perynatopiB TENSI0OBOro NOTOKY 3
AONOMIXHMM 0b6nagHaHHAM Ta poboTammn npusegeHa B Tabnuui 7.1.1.
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Tabnuua 7.1.1. OpieHTOBHa BapTiCTb 06nagHaHHA, maTepianis Ta pooiT.

Ne HarimeHyBaHHSs ycTaTkyBaHHA Ta pobiT 6er3pH.,l’J,B 3rﬁlai3
1 |Kepytoue peryntoBanbHe obnagHaHHSA 11 001,07 13 201,29
2 |daTtumnkmn TemnepaTypu 741,91 890,29
3 |BukoHaB4e obnagHaHHA onsi perynioBaHHA Temnepatypu 12 531,25 15 037,50
4 |HacocHe obnagHaHHSA 11 558,15 13 869,78
5 |O6nagHaHHSA ONga pyYHOro perynioBaHHSA TUCKY 478,53 574,24
6 |EkcnnyaTauinHa rigpasniyHa apmaTtypa 8 977,33 10772,80
7 |EkcnnyaTauiiHe BMMiptoBasnbHe obnagHaHHs 491,78 590,13
8 |Matepianu i 3'egHyBanbHi YacTMHM Tpybonposoay 2 463,80 2 956,56
9 |EnekTpoMOHTaXHe obrnaaHaHHs | maTepiann 432,81 519,37
10 | TennoizonsauinHi i aHTUKOPO3inHI MaTepianu 920,50 1 104,60
11 061'.|a,u,Ha.|-|Hs| i MaTepianu By3niB BpiBHOBa)XyBaHHS pi3- 4 800,59 5 760,71
HWLi TUCKIB HA BBOZAX
12 |Po3pobneHHst pobo4oro NnpoekTy 4 351,82 5222,18
13 |MOHTaXHi (MexaHi4YHi, eNeKTpOTEXHIYHI) poboTK 10 879,54 13 055,45
14 ?gljil:gHanaroumyBanbm po6oTK Ta BBEAEHHS B eKcnnya- 1087.95 1 305,55
Bcboro: 70 717,03 84 860,44

3amiHa maricTpanbHUX Ta po3noAinbynx Tpyoonposoais

BHacnigok TpuBanoi HeHanexHol ekcnnyarauii cucteMu TennonoctavyaHHs Byais-
ni, ctanesi TpybonpoBoAN CUCTEMM OManeHHs 3a3Hanu 3MiH. 3 4acoMm Ha BHYTPILLHIX
CTiHKax TpyO yTBOpPUNUCS 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 IX LLIOPCT-
KOCTi i 3Ha4HOro 36inblUeHHs rigpasBniyHoro onopy. 3poctae BuTpaTa eHepril, 3MeHLy-
E€TbCA CcepefHA TemrnepaTypa pagiaTopis, KifbKICTb TENMOTU, WO Big4AETLCA B NPUMI-
LLIeHHS Ta 3poCTae 3arposa JIoKanbHOI KOPOo3il.

Hanbinblwoi wkoam yTBOPEeHHI BigknageHHs MOXyTb 3aBAaTv CUCTEMi aBTomaTu-
3auil TennonocTavyaHHs.

B pamkax KOMnnekCHOI MOAepHi3aUil cMcTeMmn onaneHHs1 NPONOHYETLCA 3aMiHUTK
iCHyIOMI cTanesi po3noginbyi TpybonpoBoan onasneHHst Ha Tpybu 3 3wunToro nosnieTune-
Hy (PEX), a maricTpanbHi — Ha nonepeaHbO i30/1bOBaHi NiHOMOMiypeTaHOM.

EaﬂaHCYBaHHFI cuncTtemMmum onarneHHs

[na HopmanbHOro Ta cranoro OyHKLiOHYBaHHA CUCTEMM OnaneHHsa Gyaisni 3ara-
NbHAa KiNbKIiCTb TEMNMOHOCIA CUCTEMW OMNarneHHa NOBWHHA PO3MOAiNATUCA No napanesb-
HUX UMPKYNAULIMHUX KOHTYpax TakuM YMHOM, LWO6 BTpaTU TUCKY B KOHTypax Oynu piBHi
MiXX cob0t0. TakMm YMHOM, Ana po3noginy TenrnoHOocia BignoBiAHO 4O TennoBUX HaBaH-
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TaXeHb LMPKYNALIMHUX KOHTYPIB CUCTEMU ONaneHHsl, HeobXigHO BMKOHATW rigpaBnivyHe
yB’siI3yBaHHS 3a paxyHOK 3abe3neyeHHs 0gHaKOBMX BTPAT TUCKY B KOHTypax.

Kpim Toro, 6anaHcyBaHHA NpunagoBuxX BITOK CUCTEMW onaneHHs HeobxigHo ans
CTBOPEHHS (PIKCOBAHOrO rigpasBfivyHOro onopy, Wo 403BOSIIE CTBOPUTM HEOOXiAHWIA ne-
penag TUCKy nepen Tepmoperynatopammn, To6To 3abe3neynTtn perynoBaHHs Tennosig-
Aadi onantoBanbHUX Npunagis ans niaTpuMKM 3agaHol TeMnepaTtypuy B NPUMILLEHHI.

Takum 4nHoMm, rigpaeniyHe 6anaHCyBaHHSA CUCTEMW OManeHHs 403BONUTb HOpMa-
nizyBatu TemnepaTypu no npumMilLleHHAM 6yaiBni, NOKpawmTb caHiTapHi ymoBu nepeby-
BaHHSA NOAEN, @ TaKOX A03BOSNIUTb 3MEHLLUNTU NEPEBUTPATM TENSTOBOI eHepril.

[na BupiBHIOBAHHSA rigpaBnivyHUX BTPAT Y KOHTypax CUCTEMWU 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 PO3PaxyHKU LWOAO rigpaBnivyHOro Ta
TENSOBOro PEXNMY CUCTEMU ONarieHHs!, 3a pesynbTaTaMu SKNX 34iMcCHUTK 6anaHcyBaH-
HA cucTeMun onaneHHs OyaiBni WNSXoM BCTaHOBMEHHA GanaHcyBarbHUX BEHTUMIB Ha
BEPTUKANbHNX NpMUNagoBuX BiTKax (CTosikax) CUCTEMWN.

3amiHa papgiaTopiB onaneHHA Ha GimeTaniyHi pagiaTopwm

BcTtaHoBMeHi pagiatopy He MalTb 3MOrM 3a0BOSIbHUTM HANEXHUW pexum ona-
neHHsa Byaisni.

Ana 3abe3anevyeHHa HOpMATUBHUX YMOB TensionocTadaHHa Oyaisni NponoHyeTbCA
3aMiHMTM iCHYIOMI pagiaTopu Ha HOBI BiMeTaniyHi pagiatopu 3 NOMINWEHNMM NOKa3HU-
KamMmu Tennosiggaui.

BcTaHoBneHHs TepMOperynaTopiB Ha npunagax onaseHHs

Tepmoperynsatop npusHavaeTbca ONnd NiQTPUMKUM B NpuMilleHi Oyaisni 3agaHol
HeobXxigHOT TemnepaTypu NOBITPSA. TepMoperynatopy onaneHHs 3MiHIOKTb KiNbKiCTb
TeNmoHoCIA, dka NpoxXoauTb Yepes onasntoBanbHUA MPUCTPIA, B 3anexXHOCTi Big 3MiHM
TemnepaTypu B NPUMILLEHHI. TakuM YMHOM 30inblyeTbCA abo 3MEHLLYETBLCH KifbKiCTb
Tenna, BUNPOMIHIOBAHOIo pagiaTopoMm.

Tepmoperynsatopu onaneHHs BCTaHOBMOWTL Be3nocepesHbO Ha onantoBanibHOMY
npuctpoi abo nepen HUM Ha TpybonpoBoai, WO nogae B NPUCTPIA TennoHocin. 3a go-
NOMOroK TEPMOpPErynAToOpiB MOXHa BCTAHOBMOBATM TemnepaTypy B NPUMILLEHHI Ha
piBHi Bia +6 °C go +28 °C. [aHi npunaav [03BONSIOTb NepeLLKomKaTV Neperpisy npu-
MilLleHb, 0O3BONSAYM OTPUMaT eKoHOMID 65rM3bko 10% eHeprii, Aka CnoXMBaeTbLCA Ha
onaneHHsa 6yaisenb. Kpim uboro, Tepmoperynatopu onaneHHs 3abeaneyyotb B NpUMi-
LLIEHHAX KOM(POPTHY TemnepaTypy NoBiTpS.

YnawTtyBaHHA TennoisonauinHoro pednekropa

Pagiatopn cuctemun onaneHHs po3TalLOBYOTLCS YacTilwe 3a Bce Mg BikHaMu Ha
BiacTaHi NpudnuaHo 20 cm Big 30BHILHLOI CTiHW. TakMM YMHOM YaCcTUHAa TENMOBOro no-
TOKY BiJ pajiaTtopis BUTpPAYaETLCA Ha NPOrpiB CTiHW.
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HannpocTiwunmn cnoci6 36inbweHHa TeMmnepaTypy B NPUMILLEHHSIX Ha KifbKa rpagy-
CiB - BUKOpUCTaHHS Tennosiabueatoyoro matepiany. [ns 36inbweHHa Tennosigaadi 3a
BGarTapei nomilwarTb TENNOI30NAUIMHNN pednekTop 3aBTOBLWKN 5 — 7 MM 3 NOBEPXHEID
i3 cbonbrn (Hanpuknag, niHodgos, niHonponineH). HaBegeHUn maTepian € camokneto-
YNM.

Tennosiabueaounin matepian 3 NOBEpPXHE i3 PONbLMY NEpPELLKOAKAae HarpiBaHHIO
CTiHM Ta nigBuLWye TemnepaTypy Y NpUMILLEHHI Ha 2 — 3 rpagycu 6e3 JoaaTkOBMX BU-
TpaT Ha 36inbLlleHHa TeMnepaTypu TENSIOHOCIA.

Ha pucyHky 7.1.1. HaBegeHWIn 30BHILLHIM BUMNS4 TENNoi3onsauinHoro pednekropa

PucyHok 7.1.1. 30BHILWHIN BUMMS4 TeNN0I30NALIMHOrO pedriekropa

PesynbTatn po3paxyHKy eKOHOMIYHUX NMOKa3HWUKIB pearnisauii 3axogy npuseneHo B
Tabnuui HKUxX4e.

JREL e s

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EkoHowmist eHepril: TennoBoi eHeprii Ha onaneHHs: 21,8 KBT-r/m?pik
-OnanioBanbHa nnowa 1949 m? = 42 440 KBTr /pik
-Baprictb TE 0,62 rpH /kBTr = 26 313 rpH/pik

IHBecTHUT:

Pospobka/lTnaHyBaHHSA 32 261 rpH

YnpasniHHs MNpoekTom 8 065 rpH

O6nagHaHHs 262 124 rpH

BcTaHoBneHHs 100 817 rpH

Bcboro iHBecTULIN 403 268 rpH

Yucra ekoHOMiIA 26 313 rpH/pik

MpocTni CTPOK OKYMHOCTI 15,3 pokiB
IOMNCKOHTOBaHUN CTPOK OKYMHOCTI 12,3 pokiB

BHyTpilwHA Hopma peHTabenbHOcCTi (IRR) 0

Yucrta npuBeaeHa BapTictb (NPV) -163 611 rpH

KoediuieHT unctoi npuseaeHoi BaptocTi (NPVQ) -0,41
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HDopaTtkoBa iHpopmauin

[1o NpoekTy YacTKOBOI MoAepHi3aLil cMCTeMU OnaneHHs BXOASATb HACTYMHi 3axoaun:
BCTAHOBIIEHHSI PErynaTopy TEMOBOro NOTOKY Ta 6anaHCyBaHHA CUCTEMUM OMarneHHs.
[leTanbHU onnuc HaBe4EeHUX 3axoaiB NPUBEAEHO BULLE.

PesynbTatn po3paxyHKy €KOHOMIYHUX MOKa3HWKIB peanis3auil 3axogy 3 4acTKOBOI
MOAEpPHI3aLlii cucteMn onaneHHst NpuBeaeHO B Tabnuui HMXK4e.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

ExkoHoMist eHepril: TennoBoil eHepril Ha onaneHHs: 13,72 KBT-r/m?pik
-OnantoBanbHa nrowa 1949 M2 = 26 745 KBT-r/pik
-BapTictb TE 0,62 rpH /kBTr = 16 582 rpH/pik

IHBecTUULIT:

Pospo6bka/lTnaHyBaHHs 10 693 rPH

YnpasniHHa NpoekTom 2673 rpH

O6nagHaHHsA 86 879 rpH

BcTaHoBneHHs 33 415 rpH

Bcboro iHBecTuuin 133 659 rpH

Yucra ekoHOMIA 16 582 rpH/pik

MpocTnn CTPOK OKYMHOCTI 8,1 pokiB
ONCKOHTOBaHUMN CTPOK OKYMHOCTi 12,3 pokiB

BHyTpilwHA HopMma peHTabenbHOCTi (IRR) 9

Yucrta npuBegeHa BapTictb (NPV) 17 rpH

KoediuieHT uncrtoi npuBegeHoi saptocti (NPVQ) 0,13

3axig Ne2. MoaepHisauia ¢pacaay
IcHyroua cuTtyauisn
CTaH cTiH 6yaisni 3a40BINbHUIA, 3HAYHI NOLWKOLKEHHSA (hbacaay BiACYTHI.

CepegHe 3HavyeHHa  ornopy  Tennonepedadi  iCHYHYMX  CTiH  cKnajae
R = 0,77 »?K/BT, WwWo He Bignosigae HopmMaTMBHOMY Moka3Huky ans |l TemnepatypHoi
30HM ekcnnyaTtauii 6yanHky R = 2,5 m*K/BT (B13Ha4yeHo BignosigHo [BH B.2.6-31:2006
«Tennoea izonsauis dygisenby).

Onwuc 3axoay
B akocTi nepeBar npu ytenneHHi dpacagy BUCTyNarOTb HACTYMHi acnekTu:

e EKOHOMIYHUIN — 3MEHLLEHHS1 eHepro3aTtpaTt Ha onaneHHsa NpuMilleHb NPUGNIN3HO
Ha 30%;

e couianbHMN acnekT — 36inbLUeHHss KOMOPTY NPUMILLEHb (BIACYTHICTb NIiCHABM,
rpnbKy, HOpManbHUIA PEXUM BOMOFOCTi Y NPUMILLEHHI, TOLLO).

30BHILWHA Tennoisonsauisa dacaay byaieni 3abesnevnTs:

e BiQNOBIQHICTE MIKPOKNIMATYy BHYTPILLHIX NPUMILLEHb BUMOraMm Ailo4Mx Ha TEPUTO-
pil YKpaiHM TennoTexHiYHux napameTpis,;
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e 3MEHLLEHHS BUTPAT eHepril Ha CTBOPEHHA NOTPIOHMX NapamMeTpiB MiKpoKniMaTy
BHYTPILLHIX MPUMILLEHD;

e cTabinizauito TENIOBOro PEXUMY Yy BHYTPILLHIX MPUMILLEHHAX MPOTArOM Pi3HMX
nip poky;

e LLIBMAOKWW NMPOrpiB B nepios onantoBanbHOro CE30HY Ta LUBUAKE OXONOAXKYBAHHS B
NITHIN nepiog poKy NOBITPSA BHYTPILIHIX NPUMILLLEHb;

e Kpawe 36epexeHHs byaiBni 3a paxyHOK 3MeHLIEeHHSA aedopmalii KOHCTPYKLIN,
LLIO BMKIIMKAIOTBLCS Pi3KMMK NepenagaMmm TeMmnepaTtypu 30BHILLHbOrO cepenoBu-
LA, a TaKoX 3a paxyHoK 3abe3neyeHHs 3axXUCTy Bif KOPO3il 30BHILLHIX OropoXy-
BallbHUX KOHCTPYKLIN;

e MOKPaLLEHHS 30BHILLHLOrO BUrNAAy dacaay oyaieni, Wo paHiwe ekcnnyaTyBanm-
CH MPOTHAroM TPMBAroro 4yacy.

Bci cuctemun pacagHi TennoizongauinHo-osgobntosaneHi (gani COTO), aki Bukopu
CTOBYHOTbCS B OyaiBenbHin ranysi YkpaiHM MoXxHa po3noginutun Ha Tpu rpynn — A, b, B:

pyna A — COTO He BEHTUNbOBAHI 3 MOKpUMM MpoLiecamm, TOBTO LITYKaTypKamu.
pyna b — COTO He BEHTUNLOBAHI 3 NINYKYBAHHSIM LIEITI0H0.
pyna B — COTO BeHTUNbOBAHI 3 iHOYCTPianbHUMK NNYKYBaNbHUMKU €fleMEHTaMM.

B npoexTi posrnagaeteca COTO rpynu B, sk onTumanbHa 3a ekcnnyartauiiHumu,
TEennoi3onAuinHUMM Ta BapTICHUMKU NOKasHMKamu. Ha puHKy OyaiBenbHUX martepianis
npeAcTaBNEHN LWMPOKNIA BUBIp Tak 3BaHUX «BEHTUNbOBAHUX dpacagiBy.

[eTanbHUM onuc HanBiNbL BIOOMUX CydacHUX cucTeM pacagHux Tennoisonsuin-
HO-03806nBanbHNX rpynn B HaBegeHun B floaatky b.

Bepyun go ysaru Te, WO HOPMATUBHI BUMOIM LLOAO TENMOBUTPAT Ha OMNaneHHs B
YKpaiHi 3Ha4yHO nepeBuLLYOTb EBPONENCHKI CTaHAapTW, B NpoekTi byna obpaHa Tenno-
Ba izonauia towmHo 200 MM. Takum 4YnHOM Oynv BpaxoBaHi 3aranbHOEBPONENCHKI
TeHAeHUiT B cdepi yTenneHHs dacagis 6yanHkis.

Ha pucyHKy 7.1.2 HaBegeHWin 30BHILLHIN BUrNAL Nicns NpoBeAeHHs TepMoMoaep-
Hi3auii 6yaisni. Ha pucyHky 7.1.3 HaBegeHa cxema yTenneHHs CTiH 3a MeTOOOM «Ke-
paMiyHU BEHTUNBbOBAHUN dbacany.

PucyHok 7.1.2. 3osHiwHin surnsag 6yaisni 30U Ne19 m. Nasnorpaga
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PucyHok 7.1.3. YTenneHHA CTiH 3a METO4OM «KepaMiYHUW BEHTUITbOBaHUN doa-

cag»

SaxmcHe o3nobnoeansHe NOKDITTA

a1
-y

BenmanAujiiHui kaHan

YTennosaq
T

]

PospaxyHok edeKTUBHOCTI

Hecyua cTiHa

BNpoBagKeHHA 3axoly BWMKOHAaHO Ha I'IpI/IKJ'Ia,D,i

COPTO «CkaHpok». ToBwMHa TennoisonsuinHoro wapy nepepbadvaetsca 6i;=200 Mm,
Lo 3abe3neunTb 3Ha4YeHHsa onopy Tennonepenadi R = 4,8 w?K/BT. BnpoBagxeHHs EE
3axo4y O03BONUTb 3MEHLWIUTWM BTpaTWU TENroBOi eHepril Yyepes3 cTiHm Ha 60% y nopis-
HAHHI 3 ICHYIOUYUMK BTpaTamm.

3aranbHa nnowa dacaay, Lo nignsrae yrenneHHio, cknaaae 887 m2.

BapTicTb cuctemun 3anexuTb Big CKNAZHOCTI NPOEKTY Ta BUTpaAT maTepianis, WO
BinbL AeTanbHO BU3HAYaeTbCA Ha eTani pobo4oro NnpoekTyBaHHs. OpieHTOBHa BapTiCTb
BCTaHoBreHHss COTO, wo oTpumaHa y npeacTaBHUKIB KOMMAHii-BUPOOHMKA B SIKOCTI
KOMepUinHOI npono3uii, npuBegeHa B Tabnuui 7.1.2.

Tabnuua 7.1.2. OpieHTtoBHa BapTicTb COTO «CkaHpok», rpH

Liina sa ButpaTtun | 3aranbHa
Ne Marepian Oga. ofl., FDH MaTeplazny BapTIC1'2b,
BUAM. | <o noB Ha 1M rpH/M
dacagy |(6e3 1[0B)
1 |[Kaminb «CKAHPOKY, ctaHgapTHi konbopu 600x100x30 mMm m? | 145,42 1,1 159,96
> Hal'lpa"BJ'IFHO‘-IVIVI I'IpOd)IJ:Ib (kyToOK cneuianbHUn "MayHTUHT- wn. | 1533 45 69,00
pannc" - BepTukanbHumn)
3 Z-I'IpOd)IJ'Ibv(KyTOK cneuianbHun "Ctnncraac Hosun" - ropu- mn. | 2019 22 44,42
30HTaNbHUN)
4 |[KyTOK thacoHHMM "[uctaHuia" — KOHCOMb . 8,41 4 33,63
5 |Oro6ena Hilti (ansa kpinneHHa B OCHOBY) . 2,67 4 10,67
6 J?;)MOPBVI Hilti S-MDO1Z 4.8x13 (anga kpinneHHsa BepTuKa- T 0.13 12 1,60
7 CaM0p|3V| Hilti S-MDQ1Z 6.3x19 (ana kpinneHHs Z- W, 0,38 7 263
npocinito 4o KOHCOoiI)
8 |YTennioBay TexHoBeHT CtaHgapT (80 kr/m°, 200 MM) m> | 133,25 1,03 107,64
9 |Bitpobap ' ep Juta m> | 575 1 5,75
10 BIKOHHI. obpaMreHHs, po3ropTka, OPIEHTOBHUI PO3paxyHOK wmn.| 87.5 0,22 19,25
(maTepian + poboTa + MOHTax)
11 |MoHTaxHi poboTK / LedMOHTaxX. m> | 135,42 1 135,42
12 |Pob6ounii npoekT obnnykyBaHHSa hacany byaieni m® | 20,00 1 20,00
3aranom npnbnnsHa BapTiCTb CUCTEMU YTeNnseHHA 3 rpH/ 609.95
kameHem « CKAHPOK» m’ ’
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PesynbTatn po3paxyHKy eKOHOMIYHUX NOKa3HWKIB pearnisauii 3axogy npuseneHo B
Tabnuui HWx4e.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EKoHoMmisi eHepril: TennoBoi eHeprii Ha onaneHHs: 52,51 KBT-r/m?pik
-OnanioBarnbHa nnowa 1949 2 = 102 336 KBT'T /piK
-Baprtictb TE 0,62 rpH /kBTT = 63 448 rpH/pik

IHBecTUUii:

Pospobka/llnaHyBaHHS 43 264 rpH

YnpasniHHs [NpoekTom 10 816 rpH

O6nagHaHHs 351 519 rpH

BcTaHoBneHH4 135199 rpH

Bcboro iHBecTULiN 540 798 rpH

Yucra eKoHOMIA 63 448 rpH/pik

MpocTuin cTPOK OKYNHOCTI 8,5 pokiB
[MNCKOHTOBaHUN CTPOK OKYMHOCTi 13,4 pokiB

BHyTpilwHA Hopma peHTabenbHocTi (IRR) 11,6

Yucra npuBeaeHa BapTictb (NPV) 305 072 rpH

KoediuieHT ynctoi npuseaeHoi BaprocTti (NPVQ) 0,56

3axig Ne3. MoaepHisauis faxoBoro nepekpurTa
IcHyro4ya cuTyauin

[ax nnocknn 3 M’aKUM NOKpUTTAM. NMokpuTTa Micusammn nowkomkeHe. B 2012 npo-
BOOWBCS PEMOHT (BiAHOBMNEHHS uinicHocTi rigpoizonsauir), 100 m? nnowy gaxy 6yno ne-
peKpuTOo y 2 Wwapwu pybeponay. YTenneHHs He NpoOBOANMNOCH.

CepepHe 3HayeHHs onopy Tennonepegadi R = 1,3 m?K/BT.
Onwuc 3axoay

YTenneHHa gaxy rpae 3HayHy posib B NigBULEHHI KOMGOPTHOCTI NPUMILLIEHHS, MO-
ninweHHi noro mikpoknimaty. Kpim Toro, npaBunbHo nigibpaHa Tennoizonauia 30inbuwye
TEPMIYHUM OMip 3aXMCHOI KOHCTPYKLUI, LLO LO3BOMSE 3HU3UTU BUTPATU Ha OnarneHHs 3a
paxyHOK 3MEHLUEHHS TENNOBTpar.

3axogom nepenbavaeTbCca yTenneHHa gaxy nnvtamu 3 6a3anbToBOI MiHepanoBa-
™. Onga 3anobiraHHA NPOHMKHEHHIO Mapy 3 XXUTMAOBMX MPUMILLEHb B MiQNOKPIBENbHUN
NPOCTIp NNaHyeETbLCA NPOKIACTU Napoi3onAauiiHUA Wwap. TakuMm YMHOM, CTPYKTypa yTen-
NeHHA HacTynHa: napobap’ep, yTenntosay, rigpobap’ep.

CTpyKkTypa yTEnneHHsa axoBOro NepekpuTTsa NnpMBeaeHa Ha pUCYHKy 7.1.4.
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PucyHok 7.1.4. CTpyKTypa yTenneHHs 4axoBOro nepekpuTTs

1. MNnuTta nepekpuTTa gaxy
2. Napoisongauia gaxy

3. YTenntoBay gnga gaxy

4. ligpoisonauis aaxy

5. TeneckoniyHe NoKpiBesibHe
KpinneHHs

ToBwmHa TennoizonsuinHoro wapy nepegbdavaetbcsa 0i;=100 MM, Wwo 3abe3neunTb

3Ha4yeHHs1 onopy Tenrnonepeaadi Rep, = 2,98 M?K/BT.

BaprTicTb peanisauii 3axogy 3anexuTb Bif CKNagHOCTI NPOEKTY Ta BUTpaT maTepi-

anis, Wo BinbLL AeTanbHO BU3HAYaeETbLCS Ha eTani pob0o4yoro NPOEKTYBaHHS.

3aranbHa nnowia NoBepxHi, Wo niansarae yrennexHHo, cknagae 975 M2,

PesynbTatn po3paxyHKy eKOHOMIYHMX MOKa3HUKIB peanisawil 3axo4y npMBeneHo B

Tabnuui HMx4e.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EkoHowmisi eHepril: Tennosa eHepris Ha ONaneHHs: 22,81 KBT-r/m?pik
-OnantoBanbHa nrowa 1949 m? = 44 453 KBTr Ipik
‘Baprictb TE 0,62 rpH/kBTr = 27 561 rpH/pik

IHBecTUULIT:

Poapob6ka/llnaHyBaHHSA 23 808 rpH

YnpaeniHHa NMpoekTom 5952 rpH

Ob6nagHaHHA 193 442 rpH

BcTaHoBnEHHS 74 401 rpH

Bcboro iHBecTuuin 297 603 rpH

Yucta eKoHOMiIsI 27 561 rpH/pik

MpocTun CTPOK OKYNHOCTI 10,8 pokiB
[NCKOHTOBaHMN CTPOK OKYMHOCTi 20,8 pokiB

BHyTpilWwHA HopMma peHTabenbHOCTi (IRR) 9

Yucrta npuBegeHa BapTictb (NPV) 69 832 rpH

KoediuieHT uncroi npuseaeHoi BaptocTi (NPVQ) 0,23
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3axin Ne4. MoaepHisauis niaBanbHOro nepekpuTTAa
IcHyro4ya cuTyauin

CTtaH TexHi4YHOoro nigninnsa ouiHETLCA 9K 3a40BINTbHUA. YTENNEeHHs1 NEPEKPUTTS He
3[iNCHIOBAanocChb.

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

YTenneHHa BUKOHYETbLCA 3i CTOPOHM TEeXHIYHOro nigninns. MNpu ytenneHHi niasa-
NbHOrO NEPEKPUTTA PEKOMEHO0BAHO BUKOPUCTOBYBATM MOLLAPOBY CUCTEMY YTEMNSEHHS.

Mpuknag yTenneHHs nepekpuTTs 3i CTOPOHW nigBany nNpuBe4EeHO Ha PUCYH-
Ky 7.1.5.

PucyHok 7.1.5. lNpuknag ytenneHHs NnepekpuTTs 3i CTOPOHU nigBany

S=~er

Po3paxyHoK e(eKTMBHOCTI BMNpOBaXeHHA 3axo4y BUMKOHAHO Ha Npuknagi 3acto-
CyBaHHS B SIKOCTi TennoizonsuinHoro matepiany nnut 3 6as3anbTOBOI MiHepanoBaTw,
ToBWMHOW  0i;=70 MM, wWo 3abe3nednTb 3HAYEeHHA onopy Tennonepenavi
R = 3,6 M?K/BT.

3aranbHa nnowa NoBepxHi, Wo nianarae yrennexHHo, cknagae 975 M2,

BapTicTb peanisauii 3axogy 3anexuTb Bif CKNagHOCTI NPOEKTY Ta BUTpaT maTepi-
ani., Wo GinbLL AeTanbHO BU3HA4YaeTbCA Ha eTani pobo4voro npoektyBaHHA. OpieHTOBHaA
BapTiCTb yTENMeHHA NigBanbHOro NepekpuTTs, WO OTpUMaHa y npeacTtaBHUKIB KOMNa-
Hil-BMpPOOHMKa B SIKOCTi KOMepPLINHOT Npono3uuii, npuBeaeHa B Tabnuui 7.1.3.

Tabnuua 7.1.3. OpieHTOBHa BapTIiCTb yTENNEHHS NiABanbHOro NEPEKPUTTS

. ButpaTu 3aranbHa
No M . Og. Sl € el mMartepiany BapTICTb,
o atepian rpH 2 2
BAM. | &.n nos Ha 1M rpH/M
dacagy (6e3 M14B)
1 [Knetoumin po3unH Ceresit CT 80 Kr 2,18 5,0 10,88
2 |MinepanosaTHi nnutu, (70 MM, 125 kr/m*) Mm? 49,98 1,0 49,98
3 |Po3uumH Ceresit CT 80 - nepwmi wap Kr 2,69 2,0 5,38
4 |CiTka 3 CKNOBOJIOKHA 3 cneuianbHOK NPOMNUTKOK Mm? 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 |OexopatnBHui wap wrykatypku Ceresit CT 35 Kr 3,38 4,0 13,53
8 |PoboTuK 3 MOHTaxy M2 108,3 1,0 108,33
206,40
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PesynbTatn po3paxyHKy eKOHOMIYHUX NOKa3HWKIB pearnisauii 3axogy npuseneHo B

Tabnuui HMx4e.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EKoHoMmist eHepril: TennoBa eHepris Ha oNasneHHs: KBT-r/mM?pik
-OnantoBanbHa nnowa 1949 M2 = 24 821 KBT-r/pik
‘Baprictb TE 0,62 rpH/KBT-T = 15 389 rPH/piK

IHBecTuULiT:

Po3pobka/lTnaHyBaHHS 16 091 rpH
YnpaBniHHs MNMpoekTom 4023 rpH

ObnagHaHHs 130 737 rpH

BcTaHoBneHHs 50 284 rpH

Bcboro iHBecTuUin 201 134 rpH

Yucra ekoHOMIA 15 389 rpH/pik

MpocTuin cTPOK OKYNHOCTI 13,1 pokiB
[MNCKOHTOBaHUN CTPOK OKYMHOCTi 36,4 pokiB

BHyTpiwHA Hopma peHTabenbHocTi (IRR) 7,2

Yucrta npuBeaeHa BapTictb (NPV) 4028 rpH

KoediuieHT ynctoi npuBeaeHoi BaprocTti (NPVQ) 0,02

3axig Ne5. 3amiHa BikOH Ta 6anKoOHHUX ONokKiB

IcHyroua cuTtyauisn

ByaiBnsa xapakrepusyeTbCs 3HAaYHOK KifbKiCTHO BIKOH BeNUKoro po3mipy. OCHoBHa
yacTka BikOH B OyaiBni — 3 gepeB’sstHIMU pamamu, LLO MalTb 3HAYHUIW CTPOK eKcnya-
Tauil, BiAXWMNEHHA B KOHCTPYKUIT (OepeB’siHi pamMu BiKOH PO3COXINCS, YTBOPEHI 3HaYHI
WiNMHW) Ta HM3bKUK onip Tennonepefadi. Mamxe 26 % nnowii gepeB’stHUX BiKOHHUX
6GrokiB 3aMiHEHO Ha MeTanonnacTUKOBI, i3 3aCTOCYBaHHSM HE eHeproeeKTMBHOIO TUny
CKnonakeTty, onip Tennonepegadi akoro R = 0,36 m>-K/BT.

CepenoHe 3HadeHHa oropy Tennonepedadi  iCHylWMX  BIKOH  cKrajae
R = 0,36 v*K/BT, Wwo He Bignosigae BianoBigHOMY HOpPMAaTUBHOMY MOKasHuKy Ans |l
TemnepaTypHOI 30HK ekcnnyaTauil 6yauHky R = 0,5 m*K/BT (3rigHo [IBH B.2.6-31:2006
«Tennosa izonauis dyaisernby).

Onuc 3axoay

Hanbinbwi BTpaTn Tenna BigdyBaloTbCa Yepes3 cTapi BiKHa BENMKMUX Ta CepenHix
po3MmipiB. Yepes He3adoBINbHUN CTaH, PEKOMEHAYETLCHA 3aMiHUTUK ICHYIOYI BiKHA Ha Me-
TanonnacTukoBi eHeprosbepiratodi. Takox NpoekTom nepeabavaeTbCcsa 3aMiHa BCTaHO-
BMEHMX 3BMYaNHUX CKMOMakeTiB B METANoNNacTMKoOBMX BiKHaxX Ha eHeprosbepiratoui.

Po3paxyHok edeKTMBHOCTI BMpOBagKEHHSA eHepro3bepiratoyoro 3axony BWUKOHa-
HUN Ha NpPUKNagi BUKOPUCTAHHA eHeproeeKTUBHMX BIKOH BUPOBHULTBA KoMnaHil «Bi-
KOHOa».

CyyacHe BIKHO cknagaeTtbcs 3 NPOoduinNbHOI cMCTeMM Ta cknonakeTy. [opiBHsMNbHa
XapakTepucTuka nponoHoBaHUX NpodinbHMX CUCTEM HaBedeHa B Tabnuui 7.1.4.

EC3.031.125.02.03.07 EHep2emuy4Huli aydum 6yaiBenb

M. 3anopixoks

EHepzocepeicHa komnaHisi «kEkonoziyHi Cucmemu»

40




Tabnuusa 7.1.4. TopiBHANBbHI XapaKTePUCTUKM NPOdIbHUX CUCTEM

Ne lNoka3Huk BikoHga KITACUK BikoHga KOTEOXK
1 | KinbkicTb kamep 3 6

2 | MoHTaxHa rnnbuHa 60 Mm 82 Mmm

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

Ha pucyHky 7.1.6. HaBegeHa BikoHHa cuctema Tuny «BikoHga KOTTEDXK».

PucyHok 7.1.6. BikoHHa cuctema tuny «BikoHaa KOTTEDXK».

57

38

3agna 3abe3nevyeHHss MaKCMMarbHOMO €eHepro3bepexeHHs pPEeKOMEHAYETbCSA
BCTaAHOBIEHHS BIKOHHOI cuctemun Tuny «BikoHaa KOTEDXK» 3 eHepro3bepiratoumm aBo-
KaMepHMM CKnonakeToM 3 MNNacTUKOBMMW AUCTAHUIMHMMKW pamkamn (PUCYHOK 7.1.7).
EHeprosbepiratoui cknonaket BUpobnsoTh 3i CKa 3 HanumeHHaM ioHiB cpibna (i-ckno)
Ta HAMOBHEHHSAM KaMep CKIONakeTy iHEPTHUM ra3oM aproHOM.

PucyHok 7.1.7. EHeprosbepiratoumii ckrnonakeT

. ConHesqHan
T SHEPrus

IanonHeH0
208 AProOHOM

FJanonHeHo
razon aproHom

Crexno 4 ram
Crexno 4 mm
HWIKOIMHUCCHMOHHOE

Crexno 4 mm
MY NETHEY HELMOHA N HOE

Tennoaan
SHEeprMa

Mnacrrukosan
OWUCTAHLMOHHARA
pamea

dopmyna eHeprosbepiratodoro ckronakety — 4i-16Ar-4-16Ar-4i; onip Tennonepe-

pnavi R=1,2 m%K/BT.

B Tabnuui 7.1.5 npuBeaeHi NOpiBHAMbHI XapakTePUCTUKN CKITOMaKeTIB.
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Tabnuusa 7.1.5. NopiBHANbHA XapaKTepPUCTMKa CKINONakeTiB

T dopmyna cknona- e . |CBiTnonpoHuk-| CoHAYHMIA | IHOEKC 3BYKO-
1N cKnonakety Tennonepeaadi, . o o .
KeTy 2 HicTb, % daktop,% | isonauii, ab
m--K/BT

OnrokamepHui 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

CepepnHbo3BaxeHWI onip Tennonepeadi BikHa po3paxoBaHUN 3rigHO OOpMynn:

F,+>F
_ i=1

voF, b F
R +ZR

Ycn i=1 VY

R

ne Fe, — nroLua caiTnonpo3opoi YacTuHu, M?;
Rysi, Fi—onip Tennonepenadyi Ta nnoLua i-ro Henpo30poro enemeHTy.

CepegHbo3BaxeHum
R=0,97 m*K/BT.

onip Tennonepegadi BIKOHHOrO 60Ky CTaHOBUTUME

OcTaTo4Hnn BUBIp TUNY eHeprosbepirato4oro ckronakeTty Biabyaetbca Ha eTani
po60o4oro NpoekTyBaHHs. [1ns po3paxyHKy epeKTUBHOCTI BNPOBaXKEHHS 3aX04y MpPOekK-
TOM nepenbavyaeTbCa BCTAHOBIEHHS BiKOHHOI cuctemmn Tuny «Bikonga KOTEDXK» 3
ABOKaMepHUM eHeprosbepiratounm cknonaketom Tuny TERMO tech euro. BapTicTb Bik-
Ha, B 3arIeXHOCTI Bi pO3Mipy Ta OYHKLUiOHaNbHUX MOXIMBOCTEN OTPUMaHa y npeacra-
BHMKIB KOMNaHii-BMpOOHMKA B SKOCTi KOMepLiNHOT Nnpono3uuii (tTadbnuusa 7.1.6).

Tabnuusa 7.1.6. OpieHTOBHa BapTiCTb BiKOH, MpH

[BokamepHui cknonakeT, npodinb «Bikonga KOTEOXK»

Po3mipu BikHa TERMO tech euro | CLIMA tech euro | ISO tech euro MULTI tech euro
1,3x1,4 1995 2119 2 545 2 808
2,1x1,4 2 864 3089 3 823 4278

0/6 (%?1’:)';‘;””"'“ 3098 3317 4072 4534

B pamkax peanisauii 3axogy AogaTtkoBo nepenbavacTbCs 3aMiHa BCTAHOBIIEHMX
3BMYaNHUX CKIONakeTiB B METANONMAacTUKOBUX BiKHax Ha O4HOKaMepHi eHeprosbepira-
todi cknonaketm TERMO tech. ®opmyna cknonakety (3rigHo OABH B.2.6 — 31:2006
«KoHcTpykuil 6yaisens i cnopya. Tennoea isonsuia 6yaisens») — 4-16n-4i; onip Tenno-
nepegayi R=0,62 mM*K/BT. CepeaHbo3BaXeHUi onip Temnnonepenadi BiKOHHOTO 6roky
ctaHoBuTUME R=0,6 M*K/BT

3aranbHa nnowa BIKOH 3 OEpPEeB’siHAMM pamamu, WO nigndarae 3amiHi, cknagae
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343 m2. MnoLua 3amiHu cKrnonakeTiB iCHYIUMX MeTanonnacTUKoBUX BikoH — 123 M2,

PesynbTatn po3paxyHKy eKOHOMIYHUX NMOKa3HWKIB pearnisauii 3axogy npuseneHo B

Tabnuui HKUX4e.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EKoHoMmist eHepril: TennoBoi eHeprii Ha onaneHHsa: 42,34 kBTr/M2pik
‘OnantoBasnbHa nnowla 1949 M2 = 82 521 KBT-r /pik
BaprTicte TE 0,62 rpH/KBTT = 53 023 rpH/pik

IHBecTMUIT:

Po3pobka/lTnaHyBaHHS 45 962 rpH
YnpaBniHHs MNMpoekTom 11 491 rpH
O6nagHaHHSA 373433 rpH
BcTaHoBneHHs 143 632 rpH
Bcboro iHBecTUuin 574 528 rpH
Yucra eKkoHOMIA 53023 rpH/pik
MpocTuin cTPOK OKYNHOCTI 10,8 pokiB
[JMNCKOHTOBaHUN CTPOK OKYMHOCTi 21 pokiB
BHyTpilwHA Hopma peHTabenbHocTi (IRR) 8,4

Yucra npuBeaeHa Baptictb (NPV) 83437 rpH
KoediuieHT yncToi npuBeaeHoOl BapTOCTi 0.15

(NPVQ) ’

3axig Ne6. YacTkoBa moaepHi3auia cucteMm BeHTUNALIT

B 6ypisni nepepbayveHa nNpuUpOAHO-BUTSXKHA CUCTEMA BEHTUNAUIT 3 NPUPOAHUM
CMOHyKaHHAM. punnme nosiTps 3abe3neyyeTbCsl Yepes BikHA Ta HELLiNbHOCTI B ABe-
pAX, BUOANEHHA — 3a paxyHOK Pi3HULI TUCKIB Yepe3 BEHTUNSALINHI KaHanu, Wwo BUXOAATb
Ha gax. B npumiweHHsx cneuianbHOro NpuaHavyeHHs (KyxHs, nparnbHs TOWO0) 3a NpoekK-
TOoM nepenbaveHa okpema cnuctema BEHTUNALLII.

Taka opraHisauiss cuctemum BeHTUNAUiT OyANHKY NpM3BOAUTb OO0 BTpaT TENsoBOl
eHeprii nopsaky 20-30% Big 3aranbHuX, WO He 3abe3neyye 4OCTaTHBOro PiBHS eHepro-
36epexeHHs B Byaieni.

Onuc 3axoay

Mpn 3amiHi BIKOH Ta yTenneHHi pacagy OyadiBni rocTpo CTaHe NUTaHHS LWoao 3a-
6e3neyeHHss HOPMOBAHOro NMoBITPOOOMIHY B 3aknagi. Yepes repMeTUYHICTb eHepro3de-
piratoumx BiKOH iCHylOMa cMcTeMa BEHTUNALIT npautoBaTh He byae.

[na 3abe3neyeHHss HOPMOBAHOrO MNOBITPOOOMIHY, KM BignoBigae caHiTapHO-
ririeHiYHMM HOpMaMm, B MPUMILLLEHHAX 3 NPUPOAHOK BEHTUNSALIED, A€ NOCTINHO nepeby-
BalOTb Nt0AMW, MPOMOHYETLCA BCTAHOBUTW NTOKalbHI MPUCTPOI BEHTUNALUIT 3 pekynepaTto-
pamMu TennoTu.

JlokanbHa NpUNAMBHO-BUTSXKHA CUCTEMA BEHTUNSALIT, MOHTYETLCS B BEPXHi Yac-
TUHI CTiHW, SIKa rPaHNYNTb i3 30BHILLHIM cepeoBULLEM.
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BeHTunauisa npumiweHb BigbyBaeTbCsA 3a paxyHOK TOro, WO cuctema Bigbupae no-
BITPS 3 NMPUMILLLEHHA Ta CKMOA€ MOro Ha 30BHi, O4HOYACHO 3 YMM NPUMYCOBO HarHitae
CBiXe NOoBITPS 40 npuMieHHs. [pu LboMy NOBITPSHI NOTOKM po3AifieHi Mixk coboto. 3a
paxyHOK MPOXOPKEHHSI MOBITPSHUX MOTOKIB Yepe3 cuctemy MigHuUX TennoobMiHHUKIB,
po3TalloBaHnx BcepenuHi pobovoro moayns, Tenne BUTSXKHE MOBITPA Bigdae cBOE Ten-
N0 X0No4HOMY NPUNSIMBHOMY.

Taknm YMHOM 34IMCHIOETECA ePEKTUBHNIA NOBITPOOOMIH NpuUMilleHb (KBapTup) Ta
3abe3neyyeTbCs, 3aBAAKM pekynepadii, eHeprosbepiratoumnin epekt — NPUNIMB CBIKOro
noBiTPs 6€3 NOpyLLUEHHS TENNIOBOrO KOMGOPTY.

Konu BeHTMNAUIA npautoe B NiTHINM nepion, B pekynepaTtopi BiabyBaeTbCa 3BOPOT-
Hi NpoLec — KOHOMLIIOBAHHS.

MigknoYeHHs BEHTUNALINHOT YCTAaHOBKU 30IMCHIOETLCA A0 CTauiOHapHOT Mepexi 3i
3MiHHUM cTpymoM, Hanpyroto 220 B Ta 4yactoTtoro 50 L.

OCHOBHI nepeBaru geueHTpanizaoBaHOI CUCTEMUN BEHTUNALIT:

e EKOHOMIS TENNOBOI eHepriT;
e KomnakTtHi rabapuTy;
e LlBMOKiCTb Ta NErkiCTb MOHTaXYy;
e BigcyTHiCTb BUTpaTHUX MaTepianis;
e JlerkicTb Ta NpocTOTa B ynpaBniHHi Ta 06CNyroByBaHHi;
e MoxnusicTb nepeBecty poboTy cuctemn B 6e3LyMHUA HIYHUIA PEXUM.

Ha pucyHky 7.1.8 HaBeaeHa npuknag geueHTpanisaoBaHoi CUCTEMU BEHTUASALIL

PucyHok 7.1.8. Cxema geueHTpanizoBaHol cuctemu BeHTMnALii Tuny MNpana

XONOOHE /l/
nosiTpA

33084 BHOANEHHA TEMNOro
_/ NOBITPA 3 NPAMILWEHHA

nigirpite NOBITPA 3308HI

3 NpHUMILLIEHHA

BUAgANEHE NOBITPA

\rpammui-’ma BAOANEHHA TENNOND
NOBITPA 3 NPAMILEHHA

4%
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B Tabnuui 7.1.7 HaBefeHi xapakTepUCTUKN MOAENBbHOro paay AeLeHTpanizoBaHol

cuctemmn BeHTUNAUIT Tuny lMNpaHa.

Tabnuusa 7.1.7. XapakTepucTuku MOAENbHOro psay AeueHTpaniaoBaHol cMcTtemMum

BeHTMNauUil Tuny MNMpaHa

HiameTtp foGose O6’emn I'IOBITp906l%/IIHy npu
kopnycy CHOXUBAHHS pekynepauiji, m°/rog,
HarimeHyBaHHSA po6oyoro | KKO, %
eneKkTpoeHepri,
MOAYIHo, .
kBT-ron NPUTOK BUTOK HiY
MM
HeueHTpanizoBaHa
cuctema BeHTUnsALil 150 67 0,007 - 0,032 125 115 25
«[NpaHa-150»
HeueHTpanizoBaHa
cuctema BeHTunsALil 200 74 0,007 — 0,032 135 125 25
«lMpaHa-200G»
HeueHTpanizoBaHa
cuctema BeHTUnsALil 340 54-78 0,030 -0,110 540 520 -
«[paHa-340A»

PospaxyHoK edeKTMBHOCTI BNpOBamXEHHA eHepro3bepiraoyoro 3axogy BMKOHa-
HUM Ha npuknagi «lpana-200G» (giameTtp poboyoro moayns 200 mMm) 3 po3paxyHKy

OAWH NPUCTPIN Ha NroLwy NpuMilLLeHHA Jo 60 M2,

CepegHbogoboBe CNOXMBaHHA eneKkTpoeHeprii OHUM NPUCTPOEM AeLeHTpani3o-
BaHOI cuctemun BeHTunsauii cknagatume 0,024 kB1-roa.

Octato4Hun Bubip obnagHaHHA OeueHTparnizoBaHOI BEHTUNSAUIMHOI CUMCTEMU MNO-

BMHEH BigbyTnca Ha cTagii pob0o4yoro npoekTyBaHHS.

PeaynbTat po3paxyHKy eKOHOMIYHUX NOKa3HWUKIB peanisauii 3axoqy npueeneHo B

Tabnuui HMxYe.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EKkoHomist eHepril: Tennoea eHepris: 41 827 KBT-/ pik
BapTictb TE 062 rpH/KBTT = 26 927 rpH/pik
IHBecTMUIT:

Pospob6ka/lTnaHyBaHHSA 6 180 rpH
YnpasniHHs [NpoekTom 1545 rpH
O6nagHaHHs 50 211 rpH
BcTaHoBneHHs 19 312 rpH
Bcboro iHBecTuuin 77 248 rpH
EiO BnaaTkm Ha pik 1518 rpH/pik
Yucra eKkoHOMIA 25 409 rpH/pik
MpocTui cTpoK OKYNMHOCTI 3 pokiB
[JdMNCKOHTOBaHUN CTPOK OKYMHOCTi 3,5 pokiB
BHyTpiwHa Hopma peHTabenbHocTi (IRR) 324

Yucra npuBegeHa BapTicTb (NPV) 154 175 rpH
KoediuieHT yncToi npuBeaeHoi BapTOCTi 20

(NPVQ)
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3axig Ne7. MoaepHisauis cucteMmn ocBIiTNEHHS

Onuc icHylo4oro craHy

Cuctema ocsiTneHHsa 3aknagy Ha 30% cknagaetbecs 3 niamn po3xaptoBaHHsA (91
WT.), WO MalTb AOCUTb BUCOKUN PiBEHb EHEProCMOXMBAHHSA, HN3bKY CBITMOBIgAavy Ta
TEPMIH Cry>0m.

Onwuc 3axoay

CaiTnogiogHe OCBITNEHHS — anbTepHaTMBHA TEXHOMONISA LWUTYYHOIO OCBITNEHHS, WO
3acHoBaHa Ha BMKOPUCTaHHI CBITNogioais B SAKOCTI mxepena ceitna. Le HoBun Bug
OCBITNEHHS, NpUHUMN Ta poboTa SKoro, KapaAnHanbHUM YMHOM BiOpPI3HAETLCS Bif, IHLUKNX.

3axo4om MpOrnoHYETLCS MOAEPHI3aLid CUCTEMU BHYTPILLHLOIO OCBITNIEHHS LUMA-
XOM 3aMiHK flaMn po3)KaploBaHHS, LLIO BCTAHOBIEHI B kopuaopax, kabiHeTax Ta nigcob-
HUX NPUMILLEHHAX, 32 BMHATKOM NpuMilleHb, ge nepebyBatoTb AiTW, CBITNOAIOAHUMU
namnamu. Kinbkictb namn, wo nignsrae 3amiHi — 94 wr.

EKOHOMIYHMI eeKT NpoekTy 3abe3nevyyeTbCs 3a paxyHOK 3HUMXKEHHA BUTpAT Ha
onnarty enekTpoeHepril, WO CNOXNUBAETLCH iICHYHOHYOK CUCTEMOIO OCBITNIEHHS.

Takox ooaaTkoBUM ePEKTOM € MOKPaLLEHHST AKOCTI OCBITIIEHHS.
lMepeBaru ocBiTNEeHHA HA OCHOBI cBiTNOAIOAHUX famMn
EkoHOMiIn

[Mpwn ogHakoBUX NapameTpax CBITNIOBOro NOTOKY, CMOXUBAHHSA €NTEKTPUYHOT eHepril
ceiTnogiogHoto namnoto B 10 pasiB MeHLUe, HiX Y NaMnn po3xaproBaHHSA, Ta 6inbLl HixX
B 2 pa3sn MeHLLE, HiXX Y NIOMIHECUEHTHOI namnu.

Akictb cBiTNa

3a gonomoror CBITNOAIOAHOT Namnu CTBOPKETHCSA MOTIK CBiTNa HambinbL npub-
NWKEHUN [0 COHAYHOro, NMPUPOLHOro OCBITNEHHA. B cBiTnogiogHin namni BigCYTHIN
epeKkT MepPEXTIHHSA, LLO HE BUKITUKAE BTOMU OYEN.

EkonoriyHa umcrtoTa

Poboue cepenoBuile cyvyacHux eHeprosbepiratoumx namn 3anoBHIOETLCS Napamm
pTyTi. CBiTNnogioan He MIiCTATb pTYTi Ta € 6e3ne4YHMMM AN 30BHILLHBOrO CepeaoBumLLa.
Taki namnn 6e3neyHi Ta NPOCTi Y BUKOPUCTaHHI, 36epiraHHi, TpaHCNOPTYBaHHI Ta yTuni-
3auii.

TepmiH po6oTHn

TepMiH ekcnnyaTtauii ceiTnogiogHoi namnu cknagae npubnmnsHo 50000 roawuH.
BHacnigok yoro 4ac poboTu cBITNOAIOAHMX NamMn CKagae :

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

YcTaHoBKa CBITNoAiogHoT namnu He notpebye perynspHoi poboTy no 3amiHi He
TifIbKN camol flamnu, ane n NyckoBUX NPUCTPOIB.
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MexaHi4yHa MilUHiCTb

Jlamnu po3sxaptoBaHHS Ta MOMIHECLIEHTHI NamMnu MarTb B CBOIN KOHCTPYKLUiT TOHKI
BONb(paMOBi HATKM POIKAPIOBAHHSA, MNP MEXaHIYHUX KONUBAHHAX (yAapw, TPACKNU) HU-
Tka oBpmBaEeTbCA, WO NPU3BOAUTL A0 BTpaTU MNpauesgaTtHocTi namnu. CeiTnogiogHa
namna cTirka 4o noAgibHnX MexaHidHMX BTpyYaHb Ta HE Ma€ B CBOT KOHCTPYKLii KPUXKOro
ckna.

TemnepatypHUn pexum

CeiTnogiogHa namna BKITOYAETBCA NPU TeMnepaTypi 30BHILLHLOIMO cepenoBumLla
Big +40 1o -25 °C. Lle 103BONSIE BUKOPUCTOBYBATY Mamny B NPUMILLEHHSIX 3 HU3bKOH
TemnepaTyporo Ta Ha Bynuuj.

CTinkicTb fo nepenaaiB Hanpyru

Hanpyra B cy4qacHuUX enekTpudHnx Mepexax He ctabinbHa Ta ckrnagaeTbcsa 3 noc-
TINHUX KOMYTaUINHUX nepeLukos, WO BUKIMKaKTb nepenagu Hanpyrn. B nopiBHAHHI 3
NIOMIHECLIEHTHOIO NaMMo0 CBITNOAIOAHA flamna, B CUy CBOro YCTPOK, NPaKTUYHO He
4YyTnmMBa O 3MiHW Hanpyru XXMBIEHHS.

lMpocToTa ycTaHOBKM

CeiTnogiogHa namna He notpebye onsa cBoel poboTn 4OOaTKOBUX MYyCKOBUX NpuU-
CTPOIB, SIKi HEOOXiaHI 4N poboTU NOMIHECUEHTHOT Nnamnu (gpocenb, cTapTep, KOHAEH-
carop).

Heponikn ocBiTNeHHA Ha OCHOBI cBiTNOAIOAHMX NamMn

CaiTnogiogHi namnu «NpAMOI 3aMiHMy namn po3KaptoBaHHSA MO NPUAHATHIN LiHI Ta
AKICHUM XapaKTepUCTMKaM Ha OaHUM MOMEHT BiACYyTHi. HegocTaTHbO BMBYEHI Bionoriy-
HUM BNIMB HOBUX QpKepen ceiTna.

Hanpuknag, HegonyctumMme 3aCTOCyBaHHSA CBITSIOAIOOHMX CBITUNBHUKIB 3 KOpenbo-
BaHO KonipHow TemnepaTtypoto noHag 3500 K B nanatax iHTEHCMBHOI Tepanii, B kabi-
Hax MAaLUMHICTIB, B AUTAYMX i LUKINbHMX 3aKnagax yYepes3 cnekTpanbHuM cKkrag ceiTna
(«cuHs Hebesnekay).

PesynbTatn po3paxyHKy eKOHOMIYHUX NMOKa3HWUKIB pearnisauii 3axoqy npuseneHo B
Tabnuui HKUxX4e.
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Po3paxyHOK eKOHOMii

EkoHoMist eHepril: EnektpnyHa eHepria: 8 332 KBT-1/ pik
BapTictb EE 0,95 rPH/KBT T = 7 890 rpH/pik
IHBecTULT:

Poapobka/llnaHyBaHHSA 1250 rpH
YnpasniHHs [NpoekTom 313 rpH
O6nagHaHHs 10 156 rpH
BcTtaHoBneHHs 3 906 rpH
Bcboro iHBecTuuin 15 625 rpH
Yucrta ekoHOMIA 7 890 rpH/pik
MpocTni CTPOK OKYMHOCTI 2,0 pokiB
JOMNCKOHTOBaHUN CTPOK OKYMHOCTI 2,2 pokiB
BHyTpilwHA Hopma peHTabenbHOCTi (IRR) 50,5

Yucrta npuBegeHa BapTictb (NPV) 67 962 rpH
KoediuieHT uncroi npuseaeHoi BaptocTi (NPVQ) 4,35

3axig Ne8. MoaepHisauisi eHeproeMHOro enekTpu4yHoro oé6nagHaHHsA

OaHuM 3 eHeproeMHuX OB’eKTiB 3aknagy € xap4yobnok. B HbOMy BCTaHOBMEHI
MOpanbHO 3acTapini eHeproeMHi enNeKTpUYHI NIINTK.

Onwuc 3axoay

[ns eKoHOMIT nnaTexiB 3a eHepProCnoXmBaHHS NPOMOHYETLCA 3aMIHUTU IX Ha Cy-
yacHi iHaykuinHi nnntn Tnny Bertos E7P4M/IND ta Bertos E7P2M/IND.

OpHieto 3 OCHOBHUX NepeBar iHQYKUINHOT NANTU € TI eKOHOMIYHICTb. [nuTa cno-
xmBae Ha 40% MeHLWwe enekTpoeHepril HX enekTpuyHa. BinbyeBaeTbecs Le 3aBOskn To-
MY, LLIO HarpiB No KOHQirypadii nocyam fo3sonde nigibpatv ontuMmanbHUA pexnM, KU
3abe3nevye MiHiManbHe CMOXMBaHHA enekTpoeHeprii. [1nMTa aBToMaTM4HO nignawiTo-
BYETbCA Nif AiameTp AHa Nocyau Ta HarpiBae TiNbKM HEOOXiAHY NNoLy NoKpuTTS, a Ta-
KOX Ma€ qOyHKLi0 aBTOMaTUYHOrO BUMUKAHHS NPWU 3HATTI NOCYAN 3 NOBEPXHI.

3a Takumun nnauTammn nerwe gornsgatn 6o T noBepxHs abcontoTHa rnagka. 3a-
BOSKN TOMY LLO MOBEPXHSA MNPAKTUYHO HE HarpiBaeTbCA Hebesneka oTpumaTv OmMiku
Mamxe Bi4CYTHA

[HOyKUiMHA NnNuTa — Ue enekTpMyHa nnuTa 3i CKIOoKepamivyHOK NMoBEepxHer, 06-
nagHaHow iHAYKUiMHUMU KOH(popkamu. BigpisHAeTbCS Big iHWWX BUAIB NAWT cKnaga-
€TbCA NPUHLMMNOM OTPUMaHHSA Tenna. B iHQyKuinHMX NnuTax npouec nepegadi tenna Big
HarpiToi NoBepxHi A0 nocyay BIiACYTHIN. MpuHUMN Aii Takol KOH(OPKM 3aCHOBAHUN Ha
BUKOPUCTAaHHI eHepril MarHiTHoro nons. 3aBAsakyM MigHIN KOTYLWLi Ta BUCOKOYACTOTHOMY
€NeKTPUYHOMY CTPYMY, TENNO BUHUKAE Be3nocepeaHbo B ANCKY AHA NOCyAu Ta Big AHa
HarpiBae iXy. TakuMm YMHOM, HarpiBaeTbCs He KOHGOPKA, a caMa KacTpyJis Y4 CKOBOPO-

pa.
[HOYKUIRHI NIMTYM NOEAHYOTb B COBI HACTYNHI nepeBarn: BOHW 34aTtHi 3abeaneyn-

TV BMCOKY TOYHICTb HarpiBy, 6yab-ake 3MiHEHHSA TemnepaTypu BigOyBaeTbCs MUTTEBO.
Mo wBmnOKoCTI NPUroTyBaHHA iHOYKUINHA KOH(OpKa He MNOCTYNaeTbCA ra3oBMM ropifikam
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Ta HabnMXyeTbCs A0 MIKPOXBUITbOBUX nNeven. Boaa Ha Takin nnuTi 3akunae gyxe WBUA-
ko (1,5 niTpn BOAM MOXNUBO 3aKUM'ATUTK 3a 3,2 XBUITUHN).

3a Takumu nnutamu nerwe gornaaaty, 6o ii noBepxHs abcontoTHa rnagka. 3a-
BASKM TOMY LIO MOBEPXHA MPAKTUYHO He HarpiBaeTbCcAa Hebeaneka OTpuMMaTty OnMiku

Mawmxe BiOCYTHS.

OCHOBHi XxapakTepucTuku iHaykuimHnx nnut Bertos E7P4M/IND Tta Bertos

E7P2M/IND HaBegeHi B Tabnuui 7.1.8

Ta6bnuusna 7.1.8. OCHOBHI XapaKTepUCTUKN NPOEKTY 3aMiHU KYXOHHOIO €neKkTpoob-

nagHaHH4.
. OauHunus
HanmeHyBaHHS . 3HayeHHs
BUMIpY
EkcnepTHa ouiHka ekoHOMIT Big BNpOBamKEHHS % 40
eHeproedeKTUBHIX 3axofiB °
BcTaHoBneHa NOTYXHICTb iCHYOUNX NAUT kBT 34
CnoxuBaHHs enekTpoeHepril nnuTamu Tnc.kBT*roa/pik 20,2
3anponoHoBaHa MNPOEKTOM MOTYXHICTb iHAYK- BT o1

LiMHMX NAUT

O6nagHaHHs, wo notpebye 3amiHu

Enekrtponnuta (2 wr.)

O6nagHaHHsA, BCTaHOBMEHHS AKOro nepeabda-
YaeTbCA NMPOEKTOM

IHaykuinHa nnuta Bertos
E7P4M/IND, iHgyKuinHa
nnuta Bertos E7P2M/IND

PucyHok 7.1.9. IHaykuinHa nnuta Tuna Bertos E7P4M/IND Ta Bertos E7P2M/IND

| \\\l\\\\\'lIH\\\I'l'l‘»\'lli\'ll!_\\ )

I\l\\l\'l|l\|\\\'|'|\'l||\\1
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Ta6bnuuna 7.1.9. OCHOBHiI XapaKTEPUCTUKM iHAYKLINHNX
Ta Bertos E7P2M/IND

nnut Bertos E7P4M/IND

Ne HalimeHyBaHHSA Bertos E7P4M/IND Bertos E7P2M/IND

1 | Tvin nigkntoveHHs eneKkTpudHe eneKkTpudHe

2 | Matepian kopnycy HepXasitoya cTanb HepXasitoya cTanb
AISI 304 AlSI 304

3 | NoBepxHa CKrnokepamiyHa CKnokepamiyHa

4 | lncnnen KOHTPOSIO NOTY>KHOCTI nig cKrom nig ckrnom

5 | KoHtopku, WwT. 4 2

6 | [NoTyxHicTb enekTpuyHa, kBT 14 7

7 | Fabaputn, Mm 800x700x900 400x700x900

8 | Bara, kr 54 46

HarpiBaTn Ha iHOYKUINHIA KOHOPLiI MOXNUBO TiNbKM OCOBNMBUIA Nocyn, AHWULLE
SIKOro BUrOTOBMNEHO 3 (hepomarHiTHoro cnnasy. Lle nocyn 3 Hepxxasitoyol cTani, anomi-
Hil0O 3 doepoMarHiTHUM OHOM, YaByHHUM nocya. Nocya 3 migi, naTyHi, antoMiHio, xapo-
CTIMKOro cKna Ta iHWWX HeMarHiTHUX MaTtepianiB Ha Takin NAWUTI HarpiBaTucs He Oyae.
Ak npaBuno, npuaaTHUM onsg iHAYKUiT NoCcya NOMIYaeTbCs cneuianbHOK NIKTOrpamMoro.

PesynbTatn po3paxyHKy eKOHOMIYHUX NMOKa3HWUKIB pearnisauii 3axogy npuseneHo B

Tadnuui HMx4e.

Po3paxyHOK eKOHOMii

EkoHoOMis eHeprii: EnexktpuuHa eHepria: 14 844 KBTI/ pik
BaprTictb EE 0,95 rpH/KBTT = 7 650 rpH/pik
IHBecTUUiT:

Po3pobka/llnaHyBaHHs 10 880 rpH
YnpasniHHg [MpoekTom 2720 rpH
O6bnagHaHHsA 88 400 rpH
BcTaHoBnEHHS 34 000 rpH
Bcboro iHBecTULin 136 000 rpH
Yucrta ekoHOMIA 14 057 rpH/pik
MpocTnin CTPOK OKYMHOCTI 9,7 pokiB
[JMNCKOHTOBaAHUN CTPOK OKYMHOCTI 16,7 pokiB
BHyTpiwHA Hopma peHTabenbHocTi (IRR) 8,2

Yucrta npuBeneHa BapTictb (NPV) 12 920 rpH
KoedpiuieHT uncToi npuBeaeHoi BapToCTi 0.1

(NPVQ) ’
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7.2.3anponoHoBaHi eHeproedeKkTUBHiI 3axoau

EHeproedekTmBHI 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

AH3 Ne172 . OnantoBanbHa nnowa: 1 949 m?
no Byn. YymadeHko, 6ya.5a m. 3anopixoks
NERETY « | [pocTun cTpok
CTPOK NPVQ OKYMHOCTI*
E . Yucra pivHa OKYMHOCTi no Ta-
HeproedeKTUBHI 3axoam IHBeCTUUII GKOHOMISI 10 TaDV- ncham no Tapudgam
b b 2020 p. (doei-
dam 2012 | 2012 p. dKoeo)
p.
MakeT 1 TUC. TPH | KBTroa TUC. TPH piK pik
.| HactkoBa moaepHisaLlis 133,7 | 26745 16,6 8,1 0,13 4,7
CUCTEMW OnareHHs
3amiHa BiKOH Ta BanKoHHMX 5745 86 487 53.6 107 0.16 6.3
"| 6nokis ’ ' ’ ’ ’
.| HacTkoBa MoAepHisaLis 772 | 43915 26,7 2,9 2,15 1,7
CUCTEMW BEHTUNALT ’ ’ ’ ’ ’
.| HacTkoBa MoaepHisaL|is 15,625 | 8332 7,890 2,0 4,35 1,2
CUCTEMM OCBITMNEHHSA ’ ’ ’ ’ ’
Bcboro 801,1 165 479 104,8 7,6 0,43 4,5

Tabnuusna 7.2.2. EKOHOMIYHi NOKa3HUKN eHeproedeKTUBHUX 3ax0AiB nakeTy 2

OH3 Net172 . OnantoBanbHa nnowa: 1 949 m?
no Byn. YymayeHko, 6ya.5a m. 3anopixks
[Mpoctni o
« | pocTtun cTpok
CTPOK NPVQ gkynHOCTiE*
. Yucta pivHa OKYMHOCTi | Mo Tapu-
EHeproedekTnBHi 3axoam IHBecTMUii ) no Tapudam
€KOoHOMIs no Tapu- tdam 2020 p. (doei-
dam 2012 | 2012 p. aK%eo)
p.
MakeT 2 TUC. TpH | KBT'rog | Tuc. rpH pik pik
_|Komnnekcha mopephisauis | 4533 | 40440 | 26,3 15,3 20,41 9,0
CUCTEMMU OManeHHs
MogepHisauis dpacagy 540,8 102 336 63,4 8,5 0,56 5,0
MoaepHisauis aaxosoro 2076 | 44453 | 276 10,8 0,23 6,4
nepekpuTTS
MopepHisauisi MigBanbHOTO | 504 4 | 94821 | 154 13,1 0,02 7,7
nepekpuTTS
| 3amiHa BikoH Ta BankoHHuX | 574 5 | g5 521 | 530 10,8 0,15 6,4
Grokis
| HacTkoBa monepHisaulis 772 | 41827| 254 3,0 2,00 18
CUCTEMM BEHTUIIALL
| HacTkosa monepHisaLlis 156 | 8332 | 7,890 2.0 435 1,2
CUCTEMM OCBITIIEHHS
3amiHa enekTpuyHoro ob6-
. |nagaHHa xap4obnoky Ha 136,0 14 844 | 14,057 9,7 0,10 5,7
eHeproeekTuBHe
Bcboro 2246,2 (364574 2331 9,6 0,24 5,7

* - 6asosara Ha cmasuj OuckoHmyeaHHs1 7 %.
** - po3paxyHKU CMpOKie oKyrHocmi 3pobreHo rno 6asi npoeHo3Hux mapucgpie 2020 poKy 3 Memoro ropis-
HSIHHS1 [TOKa3HUKI8 eKOHOMIYHOI e¢hekmugHocmi no 6asi icHyro4ux ma maltbymHix mapucdis.
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Yci 6a3oei po3paxyHKu nokKa3HUKie eKOHOMIiYHOi eghekmueHocmi npoekmie mep-
MoOMoOOepHi3auyii euKoHaHO Mo mapugam Ha mensoey ma efleKMpPUYHY eHepeilo
2012 poky.

Huxyde npueedeHo npoeHO3 pocmy mapucghie Ha mernogy eHepeito Ha rnepiod 0o 2025
Ppoky. OCKiflbKU OCHOBHOK CXeMO0 (hbiHaHCy8aHHS mepmomodepHizauii 6r0dxemHuUX ma xum-
Jsiosux bydieesnib byde 3any4eHHs1 KpedumHux pecypcie Ha 15 pokie (2014 - 2025 pp.), mo ons
po3paxyHKie 3 ypaxysaHHsIM pocmy mapugbie npornoHyemscsi aubpamu mapugh 2020 poKy.

Lli po3paxyHKu oKyrnHocmi ripoekmige mepmomodepHizauii HagedeHo 008i0OK080, Oris ypa-
Xy8aHHS 3HUXEeHHSI MepMiHy OKYIMHOCMI rpoekmie gaHaciook pocmy mapugie.

rpH/lkan e$=TennoBa eHepria ONA HaceneHHA e@mTennoBa eHepria ANA OOOKeTy
1800
1600
1400
1200
1000
800
600
400 -
200 -

0 T T T T T T T T T T T T T T T T T T 1

2007 2002 g\ g0A3 NS 9T g0 902t 023 025

OkynHicmb rpoekmie mepMoMoOepHizayii 3anexums 8i0 eapmocmi mernnogoi eHepeil,
Ha npuknadi munogoeo npoekmy Ha 2pahiky HUX4Ye HagedeHa 3asleXXHICmb CMPOKY OKYrnHOCMI
8i0 mapupy Ha merisiogy eHepeilo.

3anexHicTb CTPOKY OKYNHOCTI NPOEKTiB TepMoMoaepHi3auii

ner XUTNOBMUX Ta OLOMXKeTHUX OyaiBenb Big TapudiB Ha TennoBy eHeprito
40,0 =d=bGlomKeT | =iimHaceneHHs
35,0
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20,0
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5,0

0,0
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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 NOTPebM 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 napamMeTpiB BHYTPILUHbOro MOBITPS Y
NPUMILLLEHHAX 3 YpaxyBaHHSM IHTEHCUBHOCTI COHSAYHOIO BMMPOMIHIOBAHHS | KOHT-
posSit0 TeMnepaTypu y NPUMILLEHHAX NPOTAroOM YCbOro onasoBanbHOro nepiogy
3anexHo Big TemnepaTtypy 30BHILWHBOrO MNOBITPA, aBTOMATU4YHE peryritoBaHHSA
nogadi TennoTu y nepiogm NoTenniHHs;

e 3BedeHHS OO0 MiHIMyMy aBapiliHUX CMTyauin, 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. oka3HMKM eKOHOMIT eHeprii 3rigHo lMakeTy 2, 3 po3gineHHamM Ha
okpeMi notpedn.

- OaunHnuda Basose CnoxmnBaHH$ .
HanmeHyBaHHs . . : EkoHomis
BMMIPIOBAHHSA | CMNOXWBaHHA | Micns 3axopnis
LleHTpanizoBaHe onaneHHs kBT'roa 452 414 111 016 341 398
EnekTpoeHepris kBT-rog 58 892 35716 23176

3HWKEHHS CMOXMBAHHSA €HEeprii Ha onaneHHs BHACNiAoK BNPOBaAXKEHHA eHepros-
Gepiratounx 3axoaiB OOUINTbBHO BUPA3UTK y Bi4COTKax Big 6a30BOro CnoXuBaHHA eHepril
Gyaisneto.

Ha pucyHKy 7.2.1 306paxeHO CTPYKTypYy €KOHOMIi TENSOBOI eHepril Ha onaneHHs
nicna BNpoBaKeHHs1 eHeproedekTnBHNX 3axoais. CrnoXunBaHHA TENOBOI eHepril 3HU-
3uTbcs Ha 75 % Big 6a30BOro cnoxmBaHHs ByaiBreo Ha onaneHHsi, po3paxoBaHOro npu
OOTPUMaHHI HOPMaTUBHUX YMOB.
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PucyHok 7.2.1. BbanaHc eKOHOMIT CNOXUTOT TENNOBOI eHeprii Ha onaneHHs byais-
neto, kKBT-rog/pik

EkoHoMis Big BnpoBamXeHHs1 eHeprosbepiraroumx 3axoais

H CnoxuBaHHsA eHeprii nicna BnpoBaaXeHHs1 eHepro36epiraroumx 3axonis

111 016
25%

341 398
75%

9%

5%

HEKomnnekcHa MogepHi3auifi cucteMu onarneHHs
HTepmomogepHisauisa dacany
TepmomMoaepHi3auis 4axoBOro nepekpuTTa
I TepmomopepHi3auis nigBanbHOro NnepekpuTTs
M TepmoMoaepHisaLisi 30BHILLUHIX CBITNIONPO30pPUX KOHCTPYKLIN

M BnawTyBaHHA NOKanbHUX NPUCTPOIB BEHTUNALII 3 peKynepaTopamMu Tensiotu
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8. EHepreTtun4Hunm 6anaHc

CnoxmnBaHHs1 eHeprii «go» Ta «nicna» BNPOBaAKEHHA eHeproeeKTUBHUX 3axo-
AiB nigcymMmoBaHi B HacTynHux Tabnuusax 8.1 — 8.2.

Ta6bnuuna 8.1. PiyHe eHeprocnoXmBaHHA «4O» Ta «MNiCNs» BNPOBaLXEHHSA eHep-

roedpeKTUBHNX 3ax0AiB

Jo EE 3axopis MNicns EE 3axoniB
CratTa 6logxeTy BATpaT
eHeprii dakTu4He eHepro- Basose eHepro- Maket Ne | lMakeT Ne
CMOXXNBAHHS CNOXXMBaHHS 1 2
Tnc. KBT-roa/pik
OnaneHHs 358 452 296 114
rBri 76 76 76 76
OcBiTneHHs 56 10 2 2
IHwe enekTpoobnagHaHHA 49 49 34
Bcboro 491 587 422 226

Tabnuusa 8.2. NnTOME eHeprocnoXnBaHHA «40» Ta «NiCns» BNPOBaLKEHHS eHe-

proeeKkTMBHUX 3ax0aiB

CratTa GroakeTy BUTpaT

[o EE 3axogis

MNicns EE 3axopnis

dakTn4He eHepro-

basoBe eHep-

eHepril MakeT Ne 1 | lMakeT Ne 2
CMOXMBaHHS rOCNOXMBaHHSA
KBT-roa/m?pik
OnaneHHs 184 232 152 58
rBn 39 39 39 39
OcBiTneHHs 5 1 1
29

IHWe enekTpoobnagHaHHS 25 25 17

Bcboro 252 301 217 116

Ha pucyHKy 8.1 npuBedeHO CTPYKTYpy CROXWBAHHA eHeprii «4o» Ta «nicnsa»
BMPOBaXXEHHSA NaKeTiB eHeproeekTUBHUX 3axoais. NakeT 1 eHeproedekTUBHNX 3axo-
AiB OO3BOSISIE 3HU3UTU CMNOXMBAHHSA Bif 3aranbHoro 6a3oBoro piBHA Ha 28%, a nakeT 2

Ha 62 %.

PucyHok 8.1. banaHc cnoxunBaHHA eHeprii

T.kBT*rog

H OnaneHHA uren M IHwe enekTpoo6GnagHaHHA IOcBiTNEeHHA
700
600
500 ﬁ
400 -
300 -
200 -  —
100 -
0 4
®dakTu4He BazoBe MakeT Ne 1 MakeT Ne 2
eHeprocnoXxmnBaHHA eHeprocnoXxXmnBaHHA
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Ha pucyHkax 8.2 npuBeaeHo 6anaHc BUTpaAT Ha onaneHHsa Gyaieni «go» Ta «nic-
na» npoBefeHHsa eHeproedekTnBHmx 3axopis. OcHOBHa gona Tennosutpat Oyaisni
«[0» NPoBeAEHHA eHeproedeKTUBHNX 3ax0AiB, ckrnagae 24 % 4vepes cTiHn, 27 % 4epes
BikHa Ta 24 % Ha nigirpiB BEHTUNALIMHOIO NOBITPSA i Ha IHINbTPaUINHI TennosTpaTu.

PucyHok 8.2. banaHc BTpaTt TennoBoil eHepril Ha onaneHHsa 6yaisni «/o» Ta «ni-
CnA» NpoBeAEHHS eHeproedeKTMBHUX 3axofiB MO OropoaXyBanbHUM KOHCTPYKLISIM
Gyaisni

2
Br/im?K M CTiHn HBikHa i aoBepi HOax LMignora  HIHdinbTpauia Ta BeHTUNALUIA

3,0

2,5 -

2,0 -

1,5 -

1,0 -

0,5 -

0,0 -
o EE 3axoaiB Micna EE 3axoaiB nakeTy 1 Micna EE 3axoaiB nakeTy 2

9. ExkonoriyHi BUrogmn

BnpoBagxeHHsa eHeproedekTuBHUX 3axogis B 6yaisni H3 Ne172 no syn. Yyma-
YeHKo, 5a npusBene A0 3HWXKEHHST CMOXMBAHHA TEMNSIOBOI Ta €NeKTPUYHOI eHeprii. 3Hu-
YKEHHSA CMOXWBaHHA €HEPropecypciB y CNoOXmnBadiB cnpuae HenpamMoMy (ornocepenkoBa-
HOMY) 3MEHLLUEHHIO BUKMAIB NAPHUKOBMX rasis B MiCLIEBI CUCTEMI TENOMNOCTaYaHHS.

Pe3ynbmamu 8id enpoesadxeHHs1 EE 3axodie

EkoHoMiga enekTpuy-

EkoHomis TennoBoi Pa3om ekoHOMiIg,

O6paHui naket _ . HOT eHepril, _ :
eHepril, KBT-roa/pik «BT-ron/pik kBT-roa/pik
MakeT Ne2 341 398 23176 364 574

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

1 KBm+200 3eKoHOMIeHo20 merna

3meHuweHa nodaya eHepail = -
(1—noka3HUK mpam 8 Mepexi) *xMoKa3HUK egheKmueHocmi eeHepauii

3meHweHHs sukudie = 3meHuweHa rnodaqa eHepeii nanuea = koegiyieHm sukudis
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BuxigHi gaHi ana pospaxyHky ob6cAriB 3HMXEHHS BUKMAIB HaBeaeHi B Tabnuui 9.1.

Tabnuusa 9.1. BuxigHi gaHi ana po3paxyHky

Ne HavmeHyBaHHS O,qw-.mm 3Ha4yeHHs
BUMIpY

1 CepefHi NokasHUK e(peKTUBHOCTI reHepauil 09
TEnnoBoI eHeprii No NignpuemMcTBy ’

2 CepepfHi BTpaTK B TENNOBUX Mepexax no nign- o 12
PUEMCTBY °

3 Bug nanuea, wo BKOPMCTOBYETLCA ANS BUPO- Mpy1poaHWii ras
OHMUTBa TENOBOI eHepril

4 KoegilieHT BZIKI/ILI,IB CO. npu cnantoBaHHi Npu- ToHHIMBT-rog 0,202
pOAHOro rasy

5 KoegilieHT "BVIKI/I/J,IB."COQ npw BI/IpO6HVILl,TB.I n ToHH/MBT-rog, 0,896
€NeKTPUYHOI eHepril Ha HauioHanbHOMY pPiBHi

* - cmaHOapmHi koegiuieHmu sukudie rnpu crianeHHi 8UKONMHO20 narnuea HasedeHi 8 [Noci-
b6Hukax Mixypsidoeoi epyrnu ekcriepmig 3i 3miHU kniimamy (MIE3K, 2006 pik).

** - koeqgbiuieHm eukudie CO, Ona OEC YkpaiHu HaeeleHul y 3eimi «Standardized
emission factors for the Ukrainian electricity grid» (Version 5, 02 February 2007) developed by
Global Carbon B.V.

PeaynbTatn po3paxyHkiB HaBeaeHi B Tabnuusax 9.2 - 9.3. Po3paxyHKOBi NOKa3HW-
KM €KOHOMII eHeprii Ta NoB’A3aHoro 3 UMM 3meHweHHs obcary Bukuais CO, emicii Big
BNPOBaAXKEHHSA eHeproeeKkTMBHUX 3ax0AdiB HaBeaeHi B Tabnuui 9.4.

Tabnuusa 9.2. 3meHweHHs BukMAaiB CO, 3a paxyHOK eKOHOMIT TeNnoBOI eHeprii

Ne HanmeHyBaHHs O'D'M'-.MU" 3HayeHHs
BUMIpPY
1 EkoHOMist TennoBoi eHepril kBT-roa/pik 341 398
2 3MmeHLeHa nogaya eHeprii nanvea KBT-roa/pik 431 058,2
3 KoedidieHT Buknais CO, npu cnantoBaHHi npu- ToHH/MBT-rog 0,202
poaHoro rasy
4 3meHLeHHs suknais CO, TOHH/piK 87,1

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

Ne HanmeHyBaHHs Op,m-.mm 3HayeHHs
BUMIpPY
1 EKOHOMIst eNneKTprYHOT eHeprii KBT-rog/pik 23176
> KoeilieHT "BVIKVID,II?"COZ npu BVIpO6HVIL|,TB.I . TOHHMBT-rof, 0,896
€NeKTPUYHOI eHeprii Ha HauioHanbHOMY pPiBHi
3 3meHLWweHHsa Buknais CO, TOHH/piK 20,8
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Tabnuusa 9.4. Po3paxyHKOBiI NOKa3HUKM 3MeHLLEHHSA obcary Buknais CO;

3meHweHHs1 sukudie CO; ei0 enpoeadxeHHs1 EE 3axodie

3MEHLLEHHs BUKUAIB .
3MEHLLEHHS BUKMAIB

(ekoHOMisi TENNOBOI Pasowm,

O6paHui naket (ekoHOMISI eneKkTpUYHOI

eHeprii), . TOHH/pIK
e eHeprii), TOHH/pik
MakeT Ne2 87,1 20,8 107,8

10. BnpoBagkeHHs1 Ta opraHisauis
Peanisauis npoekTy noBUHHa 34iNCHIOBaTUCA B 4 eTanu:
e po3pobka pob6oyoro NPoeKkTy MmoaepHisauii icHyro4oIl 6yaiBni;
e npuabdaHHA BCTaTKyBaHHA i maTepianis;
e MOHTaXHi poboTu;
e Hanarom)XeHHs BCTaTKyBaHHS Ta BBEAEHHA B eKcnnyaTauito.

Ha nepwomy eTani 34iiCHIOETbCA BUKOHAHHSA MPOEKTHUX pobiT 3 MOAepHi3auii ic-
Hyto4oil ByaiBni noumHatoum 3 po3pobkm TEO Ta TexHIYHOro 3aBAaHHA Ha NPOEKTYBaHHS.
BukoHyeTbcsa BMOIp nocTayanbHUKIB MaTtepianis, HaaAxo4aTb KOMEPLUiHI npono3uuii Bu-
pPOBGHWMKIB, hOPMYIOTLCA 3aMOBIEHI cneundikalii, CKnagaeTbCa KOWTOPUCHA AOKYMEH-
Tauis.

Ha ppyromy etani 3gincHioeTbeca npnadaHHa eHeprosbepiraoumx BiKOH, pagiaTo-
piB OOMOMIDKHOrO yCTaTKyBaHHS; MaTtepianis gnga yrenseHHa dpacagy, nigsasnbHoro ne-
PEeKpUTTA Ta ropuLia; BuOip reHniapsaaHMka Ha BUKOHaHHSA pooiT.

Ha TpeTbOMy eTani 34iNCHIOETLCA MoOAEepHi3auis icHyto4oi OyaiBni, AeMOHTax
cTapux BiKOH, pagiaTopiB, 3amiHa obnagHaHHs abOHEHTCLKOro BBeAeHHs OyaiBni, MOH-
Tax eHeprosbepiratoumx BIKOH Ta MOHTaX pafiaTOpHMX cUcTeEM. BMKOHYHOTbLCA poGOTK
no yTenneHHw dacagy, nigBanbHOro NEepekpuTTa Ta ropuvia, 30BHILHE 03400MNEHHS
3axXMCHUM maTepianom.

Ha yeTBepTOMYy eTani BMKOHYIOTLCA HanarogxysasibHi poboTn BMNpoOyBaHHSA
HOBUX pafiaTopiB Ha MiLHICTb, NPOBOAMTLCS TENMOBI3iHa 31MOMKa 06’ekTy B onantoBa-
NbHWI NepioA, 30a4a o6’ekTy B ekcnnyaradito.

IHBECTULINHNI NNnaH, WO BKNKOYaE CKnag i 3MiCT OCHOBHMX eTaniB pobiT, BapTiCTb
KanBkfageHb, HaBeaeHo B Tabnuui 10.1.
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Taonuusa 10.1. IHBecTULiIMHMIA NNaH

HanmeHyBaHHS pobiT

Ctpok

BaprTicTb

(mic.)

(TpH.)

BukoHaBeLb

lMpoekmHi po6omu

Po3pobka NpoeKTHOI AOKYMeHTaLji

224 620

MigpagHuk

Y momy yucrni:

obnawTyBaHHA "kepamiyHOro BEHTUbOBAHOMO ha-
Ca,D,y"

obnawTyBaHHA gaxy

MOJEpHi3aLlifa cucTeMu onaneHHs

yTenneHHAa gaxy

yTenneHHs NigBanbHOro NepekpuTTs

lNocmaeka Mmamepiasniie ma ycmamkyeaHHsI

MocTtaBka maTepianis

1572 342

MigpagHuk

Y momy yucni:

nocrtaeka 6imeTaniyHnx pagiaTopis

nocTtaBka eHeprosbepiratoumx BiKOH

nocraBka maTepianis Ana yTenneHHsa gaxy

nocTaBka maTepianis ons yrenneHHs cdacagy

nocTaeka martepianis Ans yTenneHHs nigsanbHoro
nepekpuTTS

MoHmaxHi po6omu

MoHTaxHi poboTun

336 931

MigpagHuk

Y momy yucrni:

OEMOHTaX iCHYHUMX BiKOH

OeMOHTax iCHyl4YMX pagiatopis

BCTAHOBIIEHHS eHepro3bepiraymnx BiKOH

BCTaAHOBMNEHHSA BGimeTaniyHux pagiatopis

niaroToB4i poboTK Nepen yTENNEHHAM Oaxy

niaroToBui poboTK nepes ytenneHHam dacagy

niaroToBYi po6oTK Nepen yTenneHHsM nigBanbHOro
nepekpuTTS

YKnagaHHA Wapy ytennBada

30BHILIHE 03006MEHHS 3aXMCHUM MaTepianom

IMycko-Hana2o0xyeanbHi po6omu

Mycko-HanarogxyBanbHi pobotn

112 310

MigpagHuk

Y momy yucrni:

BUNpoboByBaHHS HOBUX padiaTopiB HA MILHICTb

TennoeisinHa 3omMka Byaisni B onantoBanbHUN nepi-
on

3gava 06'ekTy B ekcnyaTauito

Ycboro

12

2246 204

MiapsaaHuk
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Odopatok A.
Cxema TensioBOro NyHKTY i3 3a5eXXHMM NigKNnoYeHHAM aboHeHTa *

1 - KnanaH, Wo BigKNYae, 2 - rpsa3boBuK, 3 - QiNbTP, 4 - BUTPATOMIP, 5 — TENNOBUIA NIYUNBHKK, 6 -
JaTynk TemnepaTypu TenrnoHocis, 7 - perynsatop nepenagy TWUCKy, 8 - knamaH perynstopa TennoBOro
NnoToKy, 9 - enekTpoHHWUN perynatop, 10 - gatunk TemnepaTypu, 11 - gaTyMK 30BHILLHBOrO NOBITPSA, 14 -
PEryrioynin BEHTUIb CUCTEMM onaneHHs, 15 - 3anobikHui knanaH, 16 — Bigkntovaroya apmartypa, cuc-
TeMu onanenHs, 17 - cnyckHi (apeHaxHi) kpaHn, 18 - nponyckHui knanaH, 20 - HacocHa rpyna, 21, 22 -
3BOPOTHWIA KNanaH.

* - Oxepero lNMbipkoe B.B. CoepemeHHbIe mensoeble MyHKmMbl. AemomMamuka
u peaynupoeaHue. — K.: Il «Taki cnpasu», 2008. — 252 c. (c. 35 - 52, 81 - 90).

PerynaTtop nepenagy Tucky (7) 3axuwiae TennomMepexy Bif rigpasniyHOro pospe-
rynoBaHHsA. 3axuuiae cucTemy onarieHHsl Bif KONMBaHHS TUCKY B Tennomepexi. MMigr-
pUMy€e NOCTINHUIW Nepenag TUCKY 1 NOCTINHUIW 30BHILLHIN aBTOPUTET Ha KnanaHi peryns-
TOpa TENNOBOro NoToky (8), CTBOPIOKYN HaMKpaLli yMOBM peryntoBaHHs. Obmexye pa-
30M 3 (8) makcmmarnbHi BUTpaTU TENSIOHOCIs B aboHeHTa. 3abeanevye MexaHiyHy npa-
LuesgaTtHiCTb enekTponpueoga knanada (8), Tomy WO nNiaTpUMye MNOCTINHWIA nepenag
TUCKY Ha 3aTBOpi KnanaHa (8), AopPIBHIOE PO3paxyHKOBUM yMOBaM.

Micue ycTaHOBKM BUTpaToMipa (4) 3anexuTb Big BMMOTr BUPOOHMKA 1 BUMOT opra-
Hi3auii, Wwo 3abesneyvye Tenno. Tak, HanNpuknag, ynbTpa3ByKOBUA BUTPATOMIpP HEYYTNN-
BUM 00 3abpydHeHb TennoHoCis M No BKasiBKax BUPOOHMKA Moxe OyTn BCTaHOBMEHUI
SIK Ha NogaBasribHOMY, Tak i Ha 3BOPOTHOMY TpybonpoBogi. Ha BumMory opranisadin, Wwo
3abe3neyvyoTb TENNO HanyacTilwe HeoOXiAHO BCTAHOBMOBATU BUTPATOMIp Ha noagasa-
NbHOMY 1 Ha 3BOPOTHOMY TpybonpoBogax 0gHOYaCHO.

KnanaH perynaropa TennoBoro noToky (8) 3amiHoe nogayvy TensoHocia 3 Tennome-
pexi onsa nigmilwyBaHHS 3 OXONOLKEHUM TEMNOHOCIEM 3i 3BOPOTHOro Tpybonposoay,
3abe3nevytoum HeobXigHy TemnepaTypy TEnnOHOCIA Ha BXOAi B CUCTEMY OMasieHHS.
KnanaH perynoeTbCcs enekTpornpmvBoAoM (akTyaTop), WO YNpaBnsieTbCA efeKTPOHHUM
perynatopom ECL. MNpueoa BnubupaoTb NOBINIbHUA — 3 YACOM NepPEMILLIEHHS LWITOKA, Ha-
npuknag, 14 c/mm. Lle BUKNMKAHO TUM, WO CMCTEMaA OnaneHHs € iHepuinHUM 06'ekToM
perynoBaHHA N HEe BUMarae MUTTEBOI 3MiHM MapameTpiB TENSOHOCIA, KpiM TOro, npwm
LbOMY He YTBOPATLCA rigpaBniyvHi yaapu.

MponyckHui knanaH (18) 3abe3nevye UMPKYNALiIKD TENMOHOCIA MO ManomMy LUpKy-
NAUIMHOMY KOHTYpPY (4epe3 cebe) npu 3akpuTUX TepMoperynsatopax ABoTpybHOI cucte-
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MU onarieHHs 3i 3MIHHUM TigpaBniYHUM peXnMoM. Y Len MOMEHT KranaH perynaropa
TENII0BOro rnOoToKy 8 3aKpuBaETLCA, TOMY LLO TeMrepaTtypa B ManoMy LMPKYNAUiMHOMY
KOHTYpi B6yae nocTinHa 1 AOPiBHIOE HEOOXiAHOMY 3Ha4eHH. KpiMm Toro, gaHui knanaH
cTabinizye TUCK TEMMOHOCIA, YaCcTKOBO MOAiNWy4YmM poboTy TepMoperyndartopis (Tinbku
npwn TIXHBOMY 3aKpUTTi). 3aCTOCOBYIOTb NPU BUKOPUCTAHHI aBTOMATUYHO HeperynboBa-
HWX HaCOCIB, He34aTHUX NpauBaTK NPU HyNbOBIK BUTpaTi. B ogHOTPYOHMX Ta ABOTPY-
BHMX cucTemMax onaneHHs 3 NOCTIMHMM TigpPaBNiYHUM PEXMMOM HE BCTAHOBIIOKOTh.

Onuc yctaHoBkwu ITI

TennoHocin 3 TennoBoi Mepexi No nogaBanbHOMYy TpybonpoBogy MOCTynae no
TENnoBOro By3na 3 pobounmm napameTpamu, ski 3abesnedye gprepeno Tenna. Ana mo-
XIUWBOCTI Bi3yaribHOro KOHTPOSIO NapamMeTpiB MepexeBOoro TErnsoHOCiA Ha BBOAI BCTa-
HOBNIOKOTLCS MOKa3ykudi MaHoOMeTpu i TepmomeTpu. ButpaTta TennoHocia B Mepexi i
KifTIbKICTb CMOXUTOI TENSIOBOI eHepril BUMIPIOETBCA | PEECTPYETLCS iICHYOUYMM NiYUMbHU-
KOM TensioBOi eHepril.

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

B pobovomy pexunmi TENMOHOCIA 3 TENNOBOI MepPEXi NOCTynae B CUCTEMY OnarneH-
HA nicna NepeTBOPEHHS MOro TemnepaTtypu BiAMOBIAHO A0 MOTOYHUX MOrOAHUX YMOB
Takum 4YMHOM, WO6 NiATPMMYBaBCA PEXMM OMNaneHHs 3rigHo TemnepaTypHoro rpadiky
95/70 °C. MNoHwxeHHs TeMnepaTypu MepexeBoro TeNIOHOCIA BiaOYyBaETbLCS 3a paxyHOK
nigMmillyBaHHA OO0 noAasaribHOro TpybonpoBoAdy 3BOPOTHOI BOAM Yepes 3MillyBaribHY
nepemunyky. KoHTponep nopiBHOE PaKTU4YHI TeMmnepaTypu 30BHILLHBLOroO MoOBITPSA i Ten-
NOHOCIA, WO HaaxoauTb OO CUCTEMM OnarneHHs, 3a 3ajaHVMKU KPUBOKD OMarneHHs 3Ha-
YEHHSIMM | Yepes3 NPOXIAHUW Perymnioyui KnanaH 3 enekTponpmMBoaOM Perysitoe Kinb-
KiCTb BOOM, KA NOCTYNae 3 30BHILUHbOI TEMSOBOI MepeXi 40 By3ra 3MillyBaHHS.

[na nogonaHHa rigpasnivyHoro onopy obnagHaHHa ITM no cTopoHi cuctemu ona-
NEHHA | onopy CUCTeMU OnaneHHs Ta 34IMCHEHHA npouecy nigMillyBaHHS 3BOPOTHOI
BOAW BUKOPUCTAHO LMPKYNALIMHUA ManoLwyMHUA HACOC MOKPOro Xoay.

[MpoekTHa BUTpaTa TEMNSIOHOCIA B CUCTEMI ONaneHHA BCTAaHOBIOETLCS 3a 4OMOMO-
rol0 Py4HOro ApOCentoryoro KnanaHa B npoueci HanarogxeHHs ITT1.

B owagHoMy pexumi onaneHHs 30iIMCHIETBCA MO MOHMXEHOMY TeMnepaTypHOMY
rpadiky. PiBeHb MOHMXEHHA TemnepaTypHoro rpacika moxe OyTn 3miHeHUn obcnyro-
BYKOUMM MepcoHarnom nig yac ekcnnyarauii cuctemun. OwagHnuin pexmm pearnisyeTbcs
aBTOMATUYHO 3 BUKOPUCTAHHAM JOBOBOro i TMXKHEBOro TanMMepa, a TakoX nepexonom
BPYYHY Ha YeproBe onarieHHs Ha TpuBani nepiogu 4yacy i, BiANOBIAHO, MOBEPHEHHSM
BPY4YHY A0 po60o4Ooro (aBTOMaTUYHOMO) PEXMMY ONasneHHs.

[na MoXnuBOCTI NpoBeAeHHs rigpasnivyHol Hanagku [T BUKOpUCToBYOTLCA ApPO-
cenbHO/3anipHi KnanaHn 3 JUCKOBMM 3aTBOPOM, LLKariow MOMoXeHb AUCKa i doikCyrounm
NPUCTPOEM, a B TOYKaX, e NPOXoAuTb 3MiHa NapamMeTpiB TEMNSIOHOCISA, BCTAHOBIIOKTLCS
NoKa3yr4yn MaHOMeTpU i TepMomeTpun. [1nst KOHTPOO CTaHy 3abpyaHeHHs rigpaBnivHol
apmaTypu B XapakKTepHMX Toudkax TpybonpoBogy nepeabayeHO MOHTaX TPUXOO0BUX
KpaHiB onsa MaHOMETpIB.

EC3.031.125.02.03.07 EHep2emuy4Huli aydum 6yaiBenb

M. 3anopixoks

EHepzocepeicHa komnaHisi «kEkonoziyHi Cucmemu»

61




3axuct obnagHaHHa ITI i cuctemn onaneHHs Big 3abpyaHeHHs 3abesnedvyeTbcs
BMKOPUCTaHHAM CiTY4aCcTOro BOAAHOro oinlbTpa Ha nogasanbHomy Tpybonposogi nepeq
BUTpaTOMiIpOM BYy3ra 061iky i Ha 3BOpOTHOMY TpybonpoBoai nepes LUMPKYnsaUinHUM Ha-
COCOM NO X0o4y BOAW.

OcBiTNeHHSA, BeHTUNAUIA | KaHani3auinHi ctokun ITT NpURHATI B iCHYOHYOMY BUKO-
HaHHI.

TennoBui By30n Nicns MoHTaxy obnagHaHHs | YacTuH Tpybonposoay nigndarae ri-
ApasniyHomy BunpobyBaHHO NpobHum Tuckom 1,5 Mla npoTtarom 1 rog Ta npomuBLi
BOAOM0.

Micna npoBeaeHHs1 BUNpobyBaHb Nig TUCKOM NOBEPXHi TPyO Ta nignop noBuHHI By-
TV MOKPUTI LLIOHANMEHLLE B ABa LIapW CTiNKo A0 Kopogsii dapboto i, nicns uboro, Ten-
noiszonguieto 3 MiHepanbHoI BaTn abo nignpecoBaHoro noniypeTtany. TensonposigHIiCTb
i3onsujiiHoro mMaTtepiany He NoBuHHa nepesuilyBaTh 0,034 B1/M? °C. MiHiManbHa ToB-
WwnHa isonauii 50 mm. MNig yac npoBeneHHs pobiT i3onAUinHI MaTepianu i noBepxHs Tpyb
MOBUHHI ByTn cyxumm.

MoHTax, HanaromXeHHs i Nyck TensoBOro By3ra B eKcryaTauito NMOBUHHI 3Ainc-
HIOBaTUCS KBanihikoBaHMM NepcoHanoM i nig KOHTponem TenronocTadanbHOl opraHi-
3auii.
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Odopatok B.
Cucrtemu dpacagHi TennoisonfauinHo-o03[006n0BanbHi

CPTO «CkaHpPOK»

COTO «CkaHpok» € baraToLLlapoBO BEHTUNLOBAHOK KOHCTPYKLIE 3 yTenniosa-
4yeM i3 MiHepanoBaTHUX MAUT, MeTanesMm NiAKOHCTPYKLINHMUM KPINUbHUM KapKkacom Ta
iHAyCTpianbHUMWN JIMYKYBaNbHUMW efieMeHTaMn, BUrOTOBMEHUMM i3 OpPIOBHO3EPHMUCTOrO
BMCOKOMAapO4YHOro KONMbOPOBOro GeToHy. Lla cuctema BUKOPUCTOBYETLCA B OBMNYKY-
BaHHi 30BHILLUHIX OropoKyBanbHUX 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 BOSMIOKOH B BMpobax ByBae NOB34OBXHBOI, 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 Temnepatypi go +250 °c BUpoOK 36epiratoTb CBOK MiLHICTb. [0NTOBHMM HEOMNIKOM
BOJTOKHUCTUX YTENMoBaYiB — Lie BTpavyaHHs TENNOI30NALIMHNX BIacTUBOCTEN Y BUNAAKy
30inbLeHHA BonorocTi B 1oro ToBwmHi. B COTO, ansa piweHHs uiel npobnemu nepea-
BavaeTbCca HasBHICTb BeHTUNsUiMHOro kaHany (B COTO «CkaHpOK» TOBLUMHA BEHTUMA-
LiHOro kaHany, 3rigHo 3 TY gopiBHt0€ He MeHwe 40 mm).

B COTO «CkaHpOK» HasiBHICTb BEHTUNALIMHOINO KaHany (npoliapky) 3abesneuvye
onTUMarbHUN TENNOBUN pexumMm dacagy. Bigomo, wo HakonnyeHHs BOSIOrM B TOBLLUi
KOHCTPYKLUiT — rofioBHa NpuynHa NoripeHHs Tensoi3onauinHNX XapakTepucTuK i pymnHy-
BaHHA KOHCTPYKLUiI 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 nNiaTpumyBatv 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 6inbL 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 LUMPOKA MOXIMBICTb KOSIbOPOBUX KOMOIHALIN;

e BWCOKi TEMNNO- Ta 3BYKOI30MNIOKOYI XapaKTEPUCTUKM CUCTEMU;

e 3aBOSKW LLIAPY YTEMMEHHS, «TOYKa POCM» BUHOCUTBLCA 3@ MEXi HECYYOl CTiHM Oy-
aisni;

e 3Ha4yHa eKOHOMiIs 3aTpaT Ha onaneHHs byaisni;

e [JOBrOBiYHICTb: CTPOK 6€3peMOHTHOI ekcnnyartauii cuctemmn — go 50 pokis;

e CTIMKICTb (pacagHoi cucteMmn 4o aTMOCEPHUX BNSIMBIB;

e LUBUOKMIN MOHTaX dpacagHol cuctemmn B Byab-akuin nepioq poky.

PucyHok. ®acagHa cucrema «CKAHPOK»

CPTO «Marmoroc»

Cucrtema HaBicHMX BeHTUNboBaHWX pacagis Marmoroc (PoktayH) — ue KOHCTpy-
KU, KOTpa CKNagaeTbCs 3 HECYYOro Kapkacy, Tenmnoi3onsAuinHoro maTepiany Ta 3axuc-
HOro ekpaHy 3 ManiodopMaTHUX BETOHHMX MIIMTOK 3 MapMypPOBOI KPUXTOHO.

MaTepian: mapmMmypoBa Kpuxta, LEMEHT 3B'a3ytounin, dpapbytodi nirmMeHTu, 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-

EC3.031.125.02.03.07 EHep2emuy4Huli aydum 6yaiBenb

M. 3anopixoks

EHepzocepeicHa komnaHisi «kEkonoziyHi Cucmemu»

64




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 BIiflbHOrO BUXOAY BOASAHWUX MapiB 3 Tenmnoidonsuin-
HOro marepiany.

Cuctema MAPMOPOK 3axuwae 30BHiLLHI CTiHM Bif 30BHILUHBOrO BASNBY (CHIr,
aouw, TymaH i 1.4.). CTiHM He Hacu4dyrTbCs NpMpoaHo Bonorow. MNobyToBa Bonora He
3aTPUMYETbLCA B CTiHaX, a Nig BNIMBOM Tenna notpannsae 4o G6inbll naponpoOHUKHOMO
yTennoBaya, 3Bigkn BUBOOUTLCS aKTUBHUM MOBITPSHUM KaHanom. Cuctema go3Bonsie
BUKITIOMUTU HEFATUBHUIN BNSIMB «MOCTIB XONoAy». 3MEHLLEHHS BNANBY BYNIMYHOIO 4OCH-
raetbca 4o 50%.

Mpun pekoHCTpYKUii hacany He NOTpebyeTbCA BUCENEHHS XuUTenis. 3amiHa NoLUKO-
[PKEHOr0 KaMeHs BUKOHYETBLCA 3a KOPOTKUIA Yac, pacagHUM KaMiHb Mae feKinbka ak-
TYp NOBEPXHi Ta LUMPOKY KOSTbOPOBY rammy.

PucyHok. Cxema enemeHTiB cuctemm «Marmoroc»

Cxema 3nemeHTos MArmMoroc:

nmssanzs il

3 BePTHUKANbHBIA Npodgnt

4 KpOHLUTEH

OcHoBHi nepeBaru pacagHoi cuctemu «Marmoroc»

e OJOBXEHHs TepMiHy ekcnnyatauil 6yaisni;
e eHepro3bepexeHHs;

e edekTMBHA BEHTUNALIS;

e 3HWXKEHHS PIBHIO LUyMY;

e 100% 3axucT Bia NPOHMKHEHHS BOSOIY;

e KOMAOPTHUW MIKPOKNIMAT LifIOpiYHO.
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OOOATOK B
EHepreTM4HMK nacnopT OyAUHKY

Tabnuua 1. 3aranbHa iHdopmauis

[laTa 3anoBHeHHs ( pik, MicALb, YMCIIO0)

2013.01.30

Appeca 6yauHky

3anopixoka Byn. YymayeHko, 6ya.5-a

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

1967

Tabnuusa 2. Po3paxyHKoOBi napameTpu

. . OanHuui
HalnmeHyBaHHs1 po3paxyHKOBMX NapameTpis Mo3Ha4eHHst : Benununna
BMMIpIOBaHHSA
y PospaxyHkoBa TemnepaTtypa BHYTPiLLHbLOro ¢ oC 29
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 CepefHsa TemnepaTypa 30BHILLHLOIO 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 [ouwkinbHa yctaHoBa
9 PosmilweHHsa B 3abyaoBi OkpemMo posTalloBaHa
. . . . TunoBuin NPOEKT 2-NOBEPXOBUIA ANTAYUN
10  Twnoswuwn NPOEKT, iHAMBIgYaNbHUI
sicna-cagok
11 KOHCTPYKTUBHE pilLeHHS byaisnga uernsaHa
Tabnuusa 3. N'eoMeTpPUYHI, TENNOTEXHIYHI Ta eHepreTUYHi NOKas3HUKN
PospaxyHkoBe
lMo3Ha4veHHs | HopmaTumeHe (npoeiTHe) dakTnyHe
lNokasHuK i PO3MIPHICTb| 3HAYeHHS P 3Ha4YeHHs
3HaYeHHS
MoKasHuKa | MoKasHuKa NMOKa3HuMKa
NnoKasHuka
1 2 3 4 5
"eoMeTpUYHI NOKa3HMKK
3aranbHa nnoLwa 30BHiLLHIX
12 |oropoaxyBanbHUX KOHCTPYKLN Fs, m? -- 33315
OyANHKY
B Tomy uucni:
- CTiH Fin, M - 886,6
- BiKOH i BankoHHUX aBepen Fen, M2 - 465,8
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PospaxyHkoBe

lMo3HaveHHs | HopmaTumeHe dakTnyHe
: . (MpoekTHe)
[NokasHuk i PO3MIpHICTb| 3HA4YeHHS 3Ha4YeHHs
3Ha4YeHHsA
NnoKasHuka NnoKasHuka NnoKasHuka
nokKasHuka
1 2 3 4 5
- BiTpaxis Fen, M? - -
- nixTapis Fen, M? -- -
- BXiOHUX ABepen Fo, M 30,1
- NOKPUTTS (CyMiLLEHMX) Fr, M2 - 974,5
- TOPULLIHNX NEPEKPUTTIB 2
FI'IK Xry M - -
(xonogHoro ropuwa)
- NEPEKPUTTIB TENSTUX ropuLL, Focrr, M - -
- NepeKpUTTIB HaQ TexNigninnsaMm Fu, M2 - -
- NepeKkpuUTTIB Ha HeonantoBaHUMU
NEpEeKpUTTIB Hafl Heonarntosa Fuo, M2 - 9745
nigBanamu i nigninnamm
- NepeKkpuUTTIB Hag nNpoizgamu i nig E . w2 _ )
epkepamu L3s
- Nignorun no rpyHTy Fy, M -- -
13 |Mnowa onantoBaHMX NPUMILLEHb Fp,, M? - 1949,0
14 KopMCH_a nnowla (ans rpoMagcbKmx F. w2 _ 1731.0
OyOUHKIB)
Mn i i
15 OLLA XXMUTMNOBUX NPUMILLEHD i E, w2 _ )
KYXOHb
PospaxyHkoBa nnowa (ans 2
16 . F,m -- -
rpomMagcbkux 6yauHKIB)
17 |OnantoBaHuii 06’em Vi, M - 6 334,3
K iLliEHT CKMiHHA iB
18 oeilieHT ¢ dacag F - 0,34
OyOuHKy
19 |loka3HUK KOMMAKTHOCTI OYANHKY K« 6ya -- 0,53
TennoTexHiyHi Ta eHepreTUyHi NOKa3HUKK
TennoTexHiuYHi NoOKasHUKK
20 MpuBeneHuin onip Tennonepeaadi Rsnp,
30BHILLHIX OrOPOMAKEHb M2-K/BT
- CTiH Rsnp or 2,5 0,77
- BikHa AepeB'sHi cnapeHi Rsmps 0,56 0,34
- BikHa AepeB'sHi po3ainbHi Rsmps - -
- BikHa MeTanonnacT1koBi Rsmps 0,56 0,36
- GankoHHi 6nokn gepeB'sHi Rsmp 6 - -
- ©ankoHHi 6rokun
MeTanonnacTUKoBi Ry ) )
- CKNo6noKu Rsmpcs - -
- BiTpaxis Rs 1 st - -
- nixTapis Rs npn - -
- BXigQHMX OBepen AepeB'sHNX Rsnp sn 0,41 0,38
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PospaxyHkoBe

lMo3HaveHHs | HopmaTumeHe dakTnyHe
: . (MpoekTHe)
[NokasHuk i PO3MIPHICTb| 3HAYeHHS 3Ha4Y€eHHS
3Ha4YeHHsA
nokasHuKa nokKasHuKa nokKasHuKa
nokasHuKa
1 2 3 4 5
- BXiQHMX OBepen MeTanesunx Rsnp sn 0,41 0,16
- BXigHUX OBepen R
MeTanonnacTUKoOBUX 211 BA ) )
- BXiAHWX BOPIT Rsp sop - -
- NOKPUTTIB (CyMiLLIEHUX) Rsnpn 4.5 1,3
- TOPULLIHNX NEPEKPUTTIB (XONOOHUX R i )
ropui) e
- NEPEKPUTTIB TEMMNX rOPULL R
(BKITI0MAI0YM MOKPUTTS) 2np e
- NePEKpPUTTIB HaQ TEXNigNinnasamMm Rsnp e - -
- NepeKpUTTIB Had HeonantoBaHNMM
, o Rsnp nm 2,6 1,91
nigganamun abo nigninnamm
- NepeKpUTTIB Hag Npoi3zgamu 1 nig
Ran nn - -
epkepamm
- Nignaorn No rpyHTy Rsnp na - -
EHepreTnyHi nokasHuku
Po3paxyHKOBi NUTOMI deyo, 232
21 TenEOBzT atm kBT rop/m”
P [kBT-ron/m’] [71,36]
MakcumaneHo gonyctume Eax -
22 |3Ha4YEeHHSA NMTOMUX TeNnNoBUTpaT KBT'FOLI,/MZ,
Ha onaneHHs 6yauHKy [KBT-roa/m’] [37]
23 |Knac eHepreTuyHoi e(peKkTMBHOCTI F
TepMiH epekTMBHOT ekcnnyaTauil
24 |Tennoi3onsauinHoi 000NoHKM Ta i pokiB 25
enemeHTiB
o5 BianosigHicTb NpoekTy 6yAnHKY Hi
HOpPMaTUBHUM BUMOram
HeobxigHicTb AoonpaLloBaHHSA
26 AHICTE Aoonpall Tak

NpoeKkTy ByaAnHKY

Tabnuusa 4. Knacudikauis 6yguHkiB 3a eHepreTU4Ho ePekTUBHICTIO

Knacu eHepreTnyHoi
eEeKTUBHOCTI OYOUHKY

[(Q6yn- Emax)/ Emax] 100%

PisHnug B % po3paxyHkoBoro abo hakTMyHOro 3Ha4eHHs MMTOMMX
TENNOBUTPAT, Qeyy, BiA MAKCMMANbHO OOMYCTUMOMO 3HAYEHHS, Epay.

A

MiHyc 50 Ta MeHLe

Big MiHyc 49 o miHyc 10

Big MiHyc 9 oo nntoc 5

Big nnitoc 6 go nntoc 25

Big nntoc 26 go nntoc 75

MM OoOO|W@

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

BkasiBku 040 NiOBULLIEHHS EHEPreTUYHOT e(PEKTUBHOCTI BYANHKY

PekomeHOoBaHo:

KomnnekcHa MmopaepHisauis cucteMmu onaneHHA. 34iIMCHUTU BCTAHOBIIEHHS aBTOMAaTMYHOIO
perynsatopy TennoBoro noToKy, 6anaHCyBaHHA CUCTEMM OMNareHHsl, BCTAHOBIIEHHS
GimeTaniyHMx pagiaTtopis, TEPMOCTATUYHNX PEFYNATOPIB Ta TENNOI30NAUINHUX pedneKkTopiB.

MopepHizauia dacaay. B skocTi cuctemmn dpacagHoro yTenneHHsa MoxyTb OyTU BUKOPUCTaHI
cuctema dpacagHoro yTensneHHs 3 BeHTUNbOBaHUM MOBITPSAHUM NpOoLIapKoM Ta iHAYyCTpiansHUM
nn4KkyBaHHAM. HeoOxigHa TOBLUMHA TEMMOI30MOKYOro Wapy MOBMHHA OYTU HEe MEHLUE HiX
100 mm.

MopaepHi3auia gaxoBoro nepekpuUTTA. B AKOCTI cMcTeMn yTenneHHs 0axoBOro NepekpuTTs
MoXxe OyTn BMKOpMCTaHa nollapoBa cucTema yTensieHHs 3 BUKOPUCTaHHAM TEMnnoi30noyoro
wapy (Hanpuknag: nnutn 3 6as3anbTOBOI MiHEpanoBaTW, TOBLWMHOKW He MeHwe 100 mm) Ta
NpokKragaHHAM Napoi3oNALINHOro wapy.

MopepHi3audia nigBanbHOro nepekpuUTTaA. B SKOCTI cuctemu yTenneHHa nigBanbHOro
nepekpuTTs MOXe OyTW BUKOPUCTaHa MoLlapoBa cUCTEMA YTEMNSNIEHHA 3 BUKOPUCTaAHHAM
Tennoisonioyoro wapy (Hanpuknag: nautn 3 6a3anbTOBOI MiHepanoBaTW, TOBLUMHOK He
MeHwe 70 MM) Ta NpokiagaHHAM Napoi3onsAuiiHOro wapy.

3amiHa BIiKOH Ta 6anKOHHMX GRNOKiB. 34iNCHNTN 3aMiHy iICHYKOUMX BIKOHHMX Ta GanKOHHMUX
OnokiB Ha eHeprosbepiratodi ckronakeTu.

YacTtkoBa MopaepHisauia cucrtemum BeHTUNAUWii. 30iINCHATU BCTaAHOBMEHHSA NOKanbHUX
NPUCTPOIB BEHTUNSALIT 3 pekynepaTopamu TENMNOTU.

YacTtkOoBa MopepHi3auis cuctemum OCBITNEHHA. 34iINCHMTU 3aMiHy namn po3XKaprBaHHS
eHeprosbepirarnynmMm CBITNOAIOAHNMM.

[MacnopT 3anoBHEHWUN:

Opranisauis TOB "ECKO "EkonoriyHi cuctemm"

M. 3anopixokst, np. MasikoBcbkoro, 11
Ten.: (061) 224-68-12 dakc.: (061) 224-66-86
BignosiganbHWUI BUKOHaBELb AdpaHacbe OnekcaHap Ceprinosuy

Anpeca n tenedoH
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