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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

BUKOHaHHA eHepreTUYHNX ayauTiB rpynn NiNIOTHUX BOOKETHUX Ta XUTNOBUX Byai-
BENb MiCTa € YaCTUHOW Npouecy po3pobkn MyHiumnanbHOro eHepreTMYHOro nnaHy 3a-
nopixxka Ha 2013 — 2016 poku.

BuKoHaHHA eHepreTuyHoro ayauTy ninotHux Gyaisenb mMicta Mae Tpu OCHOBHI Me-
T™:

e [ligrotoBKka BMXIOHUX OAaHUX 0N TEXHIKO-EKOHOMIYHUX PO3paxyHKiB e(peKTUBHOC-
Ti IHBECTMUINHMX MPOEKTIB Ta IHBECTULINHUX MNporpaMm TepmoMoAepHisauii 6to-
PKETHUX Ta XUTNnoBux dyaiBens micTa.

e OOrpyHTYBaHHS 3HWXEHHS NOTpebu y Tennosin eHeprii y 3 pasu Big iCHyr0umnX pi-
BHIB, 9K OOCArHEHHS OLHOro 3 rofIoBHUX YMHHMKIB MyHiuunanbHOro eHepreTuy-
HOro NiaHy 3anopixxKsi.

e [ligroToBKa iHBECTULIMHMX NPOEKTIB TEPMOMOAEPHI3aLil NiNOTHUX BOoKETHUX Ta
XNTNoBux Byaisenb MicTa 3anopixeks 40 NPOeKTyBaHHS, (piHaHCyBaHHSA Ta BMpoO-
BagkeHHs y nepiog 2013 - 2016 pp.

3aBAaHHAM eHepreTUYHOro ayauTy € BUSIBIIEHHA Ta OOrpyHTYBaHHSA NakeTiB eHep-
roedpekTMBHNX 3axoaiB, LLO 3abe3nedyaTb 3MEHLIEHHS BUTpAT eHepropecypcis y dyais-
nax micta npmbnuaHo B 3 pasu npu 3abesneyeHHi KoMGopTHMX YMOB nepebyBaHHs nio-
aen B byaisnsax.

Takox, 3aBAaHHAM €HepreTUYHOro ayauTty € MigrotoBka TEeXHIYHUX 3aBhaHb Ha
poboye NpoekTyBaHHS TepMOMoaepHi3auii byaisens.
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PE3IOME

EHepreTnynnin aygut Byaieni 3anopisbkoi cneuianizoaHoi wkonwu I-ll ctyneHis Ne
72 3 nornuMbneHnM BUBYEHHAM XiMmil Ta Gionorii 3anopi3bkoi MICbKOI pagyv BUKOHaAHUN
€eHeprocepsiCHOO KomnaHieto «EkonoriyHi Cuctemu» 3a 3aBgaHHsaM [lenapTameHTy
OCBITW | HayKKn, Monogi Ta cnopTy 3anopi3bKoi MiCbKOT pagu.

B xogi npoBedeHHA eHepreTUYHOro ayamty Oyaisni 3anponoHOBaHi psag 3axois
AN 3HWKEHHS NOTpeb B eHepropecypcax Ha onaneHHs Ta enekTponocTadaHHAa. B 3BiTi
eHeproedeKTUBHI 3axoau 3rpynoBaHi Mo ABOM MakeTam B 3aneXHOCTi Big Kanitanoem-
HOCTI Ta O4iKyBaHOI €KOHOMIl TennoBOI eHepril.

MnaHyeTbCA, WO 3rigHO 3 BMOpaHOK CXeMol, CTpokamu Ta obcsramu piHaHCy-
BaHH4, NiNOTHI ByaiBni 6ygyTb TakoX 3rpynoBaHi y HaneXHi nynu nokanbHUX NPOEKTIB.
OaHuM i3 Takux MiNOTHMX MPOEKTIB CTaHe MPOeKT TepmomogepHisauii 6yaisni 3CLU
Ne72.

Cknap NakeTiB HaBeaeHo B Tabnuui 1.1.

Tabnuusa 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;
nAuiT; e 3amiHa BiKOH Ta 6anKoHHWX BOKiB;
e YacTtkoBa MoAepHi3aLlia cMCTeMN BHYTPI- e YacTkoBa MOAEpHi3aLlisi CUCTEMN BEHTU-
LLIHbOrO OCBITIIEHHS. nsaujif;
e YacTtkoBa MofepHisaLisa cMcteMmn BHYTpI-
LLIHbOrO OCBITNEHHS;

MopiBHANLHUI aHani3 NakeTiB HaBegeH B Tabnuui 1.2.

Ta6bnuusa 1.2. lMopiBHANBLHUIW aHani3 NakeTiB eHepro3bepiratounx 3axoais

- MpocTtun
. . MpocTtun
Basose KanitanbHi CTPOK OKyn-
: : CTPOK OKy- .
Maketn EE | cnoxuBaHHS PiyHa ekoHOMis BATPATM HA | o HOCTI Mo
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 1 610 542 243 464 39 1576 10,7 6,3
Maket 2 610 542 410 011 67 3 239 12,8 7,6

* — po3paxyHKU CMPOKi8 OKyrnHocmi eukoHaHi rno 6asi npo2Ho3HuUx mapugie 2020 poky y po3di-
i 7.2 3 MemMoro opieHSIHHS MOKa3HUKI8 €KOHOMIYHOI eghbekmueHocmi no basi iCHyro4ux ma mautubymHix
mapudgbis.

Habip 3axopais, wo BxoasaTtb 4o MNakety Ne1, noTpebytoTb MEHLIMX KaniTanbHUX BU-
TpaT, NpoTe JO3BOSIATL HECYTTEBO 3HU3UTU CNOXMBAHHS €HEpril Ha onaneHHs Gyaisni.
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Maket Ne2 nepepbauae 6Ginbw rmMmnboky moaepHisauio Oyaisni, WO A03BONUTb
3HM3NTN NOTpebu B eHepropecypcax Ha onaneHHsa npnbnuaHo B 3 pasu Big 6a30Boro
PIBHA CMOXMBAHHA Ta OOCATHYTU CcepeaHbOEBPONENCLKMUX MOKa3HUKIB eHeproedeKkTns-
HOCTi OyaiBens.

B sikocTi 6a3oBoro nponoHyeTbes MakeT 2 eHeprosbepiraroumnx 3axoais, WO Bigno-
Bigae meti MyHiuMnanbHOro eHepreTM4Horo nnaHy 3anopixks. EkoHOMIYHa edekTns-
HICTb NPOMOHOBaHNX 3axoAiB 3ab6e3nevyeTbCa 3a paxyHOK 3HWKEHHSI CNOXUBaAHHS eHep-
rii B 6yagisni. [logaTkoBMn NO3MTUBHUIN pe3ynbTaT Npy BNPOBaAXKEHHI 3axoais byae cno-
cTepiratvuca y Burnagi niaBuLLEHHA KOMGOPTHOCTI nepebyBaHHsA NOAEN Y NPUMILLEHHI
Ta KpaLLoro 30BHiWHBbOro Burnagy éyaisens 3a paxyHOK apXiTEKTYPHOro 034006MneHHs.

EkoHOMIYHI noka3Hvku 6a3oBoro BapiaHTy HaBedeHi B Tabnuui 1.3. EKOHOMIYHI
pO3paxyHKn 3a iHLWMMW BapiaHTaMun npeacTasneHi B po3aini 7.

Yci HalimeHygaHHs 0briadHaHHS, Mamepiasnie ma KoMmaHil-8upobHUKie, Wo Hage-
OeHi HuUX4e, € npuknadoM, 8UKOpPUCMAHO siK 6a3y Oris po3paxyHKie ma He Mae pekram-
HO20 xapakmepy.

Ta6bnuusa 1.3. EKOHOMIYHI NOKaA3HMKM MPOMOHOBAHNX EHEProeEKTUBHNX 3ax0niB
(no Tapudpax 3a 2012 p.).

Lkona Ne72 no Byn. ﬂQpMOHTOBa, oya.21, OnaniosansHa nrowa: 3 580 w2
M. 3anopixks
MpocTtui MpocTtun
CTPOK NPVQ* | cTpok okyn-
EHeproedekTnBHi 3axoan IHBecTuuil | YucTa ekoHOMIsA OKkynHocTl | - o Ta- oI e
no Tapu- pudam Tapudam
dam 2012 | 2012 p. 2020 p.
p. (Goeidkoee)
Maket 2 TUC. rpH | KBT'rog | Twuc. rpH piK piK
1,|KomnnekcHa MOAEpHI3aUis | 5331 | 53088 | 32,9 16,2 20,44 9,5
CUCTEMU OMaseHHs
2. | MopgepHisauis dacagy 882,0 109 453 67,9 13,0 0,03 7,6
.|MopepHisauist gaxosoro 396,3 | 45119 | 28,0 14,2 -0,06 8,3
nepekpuTTS
4| 3aMiHa BIKOH Ta GANKORHAX | 4 564 5 | 145925 | 90,5 140 | -0,11 8,2
Onokis
5, | HacTkosa monepHisaulis 163,6 | 56426 | 33,9 4,8 0,89 2,8
CUCTEMM BEHTUNSL
YacTkoBa MoepHisauis
6. | cMCTEMM BHYTPILLIHLOIO OCBI- 6,2 2817 2,7 23 3,53 1,4
TNEHHS
Bcboro 32461 | 412 828 255,8 12,7 -0,06 7,5

* — Cmaska OUCKOHMYy8aHHs 8 po3paxyHKkax rpulHsama y poamipi 7%. Cmpok xumms npoekmy
nputinamo 15 pokis. Noxubka ob4yucrieHHss moxe cmaHosumu £ 10 %.

** - pospaxyHKU CmpoKie OKyriHocmi 3pobrieHo o 6asi npoeHo3HUXx mapugie 2020 poKy 3 Memoro
OPIBHSIHHST MOKa3HUKI8 eKOHOMIYHOI eghbekmueHocmi 1o basi icHyr4ux ma malibymHix

B Tabnuui 1.4 HaBedeHi NOKa3HWKN €KOHOMIT eHepril, Wo oTpuMaHi 3rigHo Nake-
Ty 2 BiAHOCHO ©6a30BOro CNOXMBaHHS, 3 PO34ifEeHHAM Ha OKpeMi noTpebn.
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Tabnuua 1.4. [loka3HuKM eKOHOMIT eHepril 3rigHO [MakeTy 2, 3 po3gineHHAM Ha
oKpemi noTpedm.

. OaunHnusa BasoBe CnoxunBaHHs .
HanmeHyBaHHs i . . EkoHowmis
BMMIPIOBAHHA | CMNOXWBaHHA | Micns 3axopnis
LleHTpanizoBaHe onaneHHs kBT-roa 610 542 200 531 410 011
EnektpoeHepria kBT-roa 39914 37 096 2 817

Takum 4mHOM, nicns NPoBeAeHHS KOMMMEKCHOI TEpMOMOAEPHi3aLii, eHeproedek-
TUBHICTb OyaiBni (Ha onaneHHs) NigBUWKUTLCS Big icHyto4oro knacy J go knacy C, 3rigHo
3aranbHOEBPONENCLKOI Knacudikauii eHeproedekTuBHOCTI OyaiBensb. Knacudikauisa
eHeproedeKkTMBHOCTI ByaiBni 4O Ta nicns NpoBeAeHHs TEPMOMOAEpPHi3aUil, 3rigHo 3a-
ranbHONPUUHATUX B KpaiHax €C HopMaTuBIB, NpuBeJeHa Ha PUCYHKY 1.

PucyHok 1. Knac eHeproedekTMBHOCTI ByaiBni 4O Ta nicns TepMoMoAepHisauii
(3rigHO Knacudikauii eHeproedekTMBHOCTI Byaisens B kpaiHax €C.

MuTOMi BUTPaTH TENNOBOI eHeprii Ha onaneHHs, KBT-roa/m? 3a pik

136-150 H
151-165 I

3a paxyHOK BNpoBaaXXeHHs Bix 3axofiB [akeTy 2 4ocCAraeTbCst HEMPsIME 3HUWXKEHHS
Bukuais CO, B poamipi 107 ToHH/pik (56% Bif iCHYtO4Oro cTaHy).

3BiT BUKOHAHO 3a pe3yfibTaTaMu CrpOLLEHOro eHepreTUYHOro ayauTy 3 BuU-
KOpPUCTaHHAM nporpamMmHoro 3abe3ne4vyeHHsi ENSI EAB Software.
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HasBa npoek-
Ty/OyniBni/o6’ekTy:

1. OpraHi3audis npoekTty

3anopisbka cneuianizoBaHa wkona I-lll cryneHis Ne 72
3 nornnMbneHnm BMBYEHHAM XiMii Ta Gionorii

Anpeca:
KoHTakTHa ocoba:

Ten/dakc:
Email:
Nocapa:

3aMOBHUK NPOEKTY:

M. 3anopixoks, Byn. llepmoHToBa, 6ya.21
Yyxpan P. B.
(061)224-33-59

OupekTop
[enapTaMeHT OCBITM i HaykuK, Moo Ta cnopTy 3ano-
pi3bKOI MiCbKOT pagu

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 FPOMaACbKNX 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 TeMNepaTypu B NPUMILLEHHsIX: ts,=21 °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 HOPMATUBHI MakKCUManbHi TENNOBUTPATM AUTAYNX HaBYaANbHUX 3aknagiB 3 Kifb-
KiCTIO noBepxiB 3 WT ,cknagatnTb Emax= 33 KBT-ro,u,/M3;

e 3abe3neyeHHst NoBITPOOOMIHY NPUMILLEHD;

e 3abe3neyeHHs MiCLEBOro peryntoBaHHA TENMOBOro NOTOKy Ansa 3abesnevyeHHs
KOM(POPTHMX YMOB;

e 3abeaneyeHHs1 HanexXxHoro piBHS OCBITNEHOCTI;

e Tennoizonsauia TpybonpoBoaiB, KpaHiB, apmaTypu;

e TEennoi3oNAuUinHi MaTepianu, WO BMKOPUCTOBYKOTLCHA B KOHCTPYKUiSIX TEM0i30-
nAuinHOT 060M0HKM ByAnHKIB, NOBUHHI Bignosigatn sumoram AIMH 6.6.1-6.5.001,
AOBbH B.1.4-0.01, ABbH B.1.4-0.02, 1bH B.1.4-2.01 Ta cynpoBogXyBaTUCS BU-
CHOBKaMu epXaBHOI caHiTapHo-enigemionoriyHoi ekcneptrnam MO3 Ykpainu;

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

Byaisns nobygosaHa B 1961 poui. CepeaHa KinbKiCTb YYHIB HA Yac NpOBeAEHHS
ayauty ckrnagana 566 oci6. MNpoekTHa kinekicTb cknagae 900 ocib. KinbkicTe npavtoto-
4oro nepcoHany 65 oci6. Mpadik po6oTH 3aknaay - M'sTb AHIB Ha TxXAEHb 3 7 >° no 18%°
roauHy.

BHyTpiWwHA TemnepaTypa B nNpuMilleHHAX Oyaisni 3agosinbHa. B onantoBanbHUN
nepios BHYTPILLHS TeMnepaTypa KonmBaeTbCs B Mexax +17 go +22 °C B sanexHocTi Big
NPU3HAYEHHA Ta PO3MILLEHHSA NPUMILLLEHb. HOpMaTnBHE 3Ha4YeHHA TemnepaTypu B Npu-
MilLleHHAX cknagae 21 °c BignosigHo ao ABH B.2.2-9-99 «["'pomaacbki 6yamHkM Ta cno-

pyan».

3a ocTaHHi poku Bynu 34iNCHEHHI PEMOHTM 3a KOLWTK MicbKoro 6oaxeTy. B nepiog
2009-2012 pp. 6yno 4acTkoBO 3aMiHEHO flaMmnu po3XXapoBaHHA Ha KOMMAKTHI eHepros-
Bepiratodi, 4acTKoBO 3aMiHEHO TpybonpoBig X0NoA4HOI BOAW Ta KaHanisauii Ha meTano-
nonimepHun, 6nuabko 15 % nnowi ctapnx AepeB’sHUX BiKOHHMX OOKIB 3aMiHEHO Ha
MeTanonnactukosi. LLlopiyHO BiaOyBaeTbLCS NPOMMUBKA BHYTPILLHBOT CUCTEMU ONaneHHs

3aranbHi gani npo 6yaiento HaBegeHo B Tabnuui 3.1. Ha pucyHky 3.1 npuBegeHo
nnaH 3abygosu Gyaieni.

Tabnuua 3.1. 3aranbHi gaHi npo Gyaisnto

Pik 3abynosu 1961 p. KinbkicTb noBepxis 2-3
ﬂnoma23a6ynoam, 1453 Mnowa ;)namoaaana 3580
S 3a6, M S onan, M

Mnowa I'Ile;/III.I.l,eHb 3953 O6’em oglamosaanMM 12 490
S NPUMILLEHb, M V onan, M

Ob0’em garaanvwl 16 223 Yuncta BucoTa npuMiLLLEHHS 3.2
V 3ar, M han/IM- M

PucyHok 3.1. lnaH 3abygoswu byaisni
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Hwkye B Tabnuui 3.2 npyBegeHO HaMeHyBaHHA OpraHisauin, Wo HagaTb noc-
nyrn 3 eHepronocTadaHHs. XapakTepuctuka npunagis obniky eHepropecypcis npuse-
AeHa B Tabnuui 3.3.

Ta6bnuusa 3.2. HarmeHyBaHHS opraHizauin, WO HagalTb NOCAyrM 3 eHepronocra-
YaHHSA

ICHytO4i CepBICHI KOHTPaKTU 3 eKc-

s BigpnosiganbHa komnaHisg/ocoba
nnyaTtauii i o6cnyroByBaHHS

TennonocrayaHHA KoHuepH «Micbki Tennosi Mmepexi»
BiokpuTe akuioHepHe ToBapuUCTBO «3anopixkaobneHep-
EnektponocTtayaHHs AKP H P P P P
ro»
BopgonocTtavaHHs KomyHanbHe nignpuemcteo «BogokaHan»

Tabnuua 3.3. XapaktepucTuka Ta TUn NiYnnbHUKIB

BctaHoeneHi ni- | Micue po3staiuy- Pik B8e- HarimeHnyBaHHs/| CepinHni [aTa octan-

YUNBHUKN BaHHA ne:il:c? 8 Tun HOoMep HbOI MOBIPKK
EnekTpoeHeprisi WutoBa 1988 CAYY-N672m 360490 07.09.12
Herpanisosane Z:;gs:j 2007 | SONOCAL 20304 22.10.12
XonopgHa Boga 2010 MTK-OA 20090408436 | 13.08.12

4. KoHCcTpyKTUBHI ocobnuBocTi byaisni

4.1.30BHIiLWHI CTiHN

CTiHn Bygisni B 3a40BiNbHOMY CTaHi, 3Ha4YHi NOLWIKOMKEHHS (hacagy Ha 4ac npo-
BeleHHA eHepreTU4YHOro ayauTy He crocTepiranncs. HasiBHIi He 3HauYHi MOLUKOKEHHSA
dacagy B 3B’A3Ky 3 NoraHMM (PyHKUIOHYBaHHSM CUCTEMU 3MMBY OOLLOBOI Boawu. [nowa
CTiH Ta X xapakTepuctuka npusegeHa B tabnuui 4.1.1. Ha pucyHky 4.1.1 npencras-
neHo cparmeHTn hacaay Gyaisni.

Ta6bnuusa 4.1.1. XapakTepucTukn CTiH

3ararkHa nnouia Onip Tennonepenadi CTiH

(S oriM?) 1446 (R crin, M*-K/BT) 0.17

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

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

HaMu CBITY

Mnowa cTiHn (M?) 367.,8 320,1 367.,4 390,7

IcHytoYe 3HauYeHHst onopy Tennonepeaadyi cTiH R v 0,77 M?-K/BT MeHLUe Hix MiHi-
MarnbHe gonyctume 3HaveHHs R gy min = 2,5 m2-K/BT, BignosigHo ABH B.2.6-31:2006
«TennoBa izonsuia dyaisenb».
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PucyHok 4.1.1. ®parmeHTn cpacagy byaieni

dparmMeHT NOLLKOOKEHOI CTiHU Bif 3NnBY

OLLOBOT BON ®dparmeHT hbacagy byaisni

-

4.2.BikHa

bynisna mae 205 BikoH, i3 3aranbHoto nnoweto 934 M2, wo cknagatTtb 39 %, BiA
3aranbHoi nnowi gacagy (koediuieHT ckniHHA dacagy ctaHoBuTb 0,39). IcHytoui ge-
PEB’SIHI BIKOHHI ONOKM BWKOHAHI 3 MOABIMHMM CKMiHHAM B PO34inbHUX MneTiHHAX. [e-
peB’sHI BiKOHHI 6r10KM B HE3a40BINBHOMY CTaHi, AepeBuHa 3a nepiog ekcnnyaTtauii po3-
coxnacb, CNOCTepIraloTbCA HELUINbHOCTI MiXX pamoto i cknom. B 6yaisni 6nu3bko 15 %
NMoLWwi AepeB’siHUX BIKOHHMX BOKIB 3aMiHEHO Ha MEeTanonmnacTUKoBi 3 O4HOKAMEPHUM
cknonakeTtom (BapiaHT ckniHHA 4M1-16-4M1). B Tabnuui 4.2.1 npeacrasneHi xapakre-
PUCTUKM BikOH ByaiBni, Ha pUCYHKY 4.2.1 NnpeacTaBneHo 30BHILLHIA 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 M2 Oep. [Mnac. |Bcooro | Oep. |lMnac. |Bcboro
3,3 x 2,35 7,8 1 - 1 7,8 - 7,8
MH/Cx 4.8 X 2,35 11,3 1 - 1 11,3 - 11,3
2,1 x 19 3,99 39 - 39 155,6 - 155,6
3,3 x 2,35 7,76 8 - 8 62,0 - 62,0
3,2 X 2,35 7,52 1 - 1 7.5 - 7,5
Ma/Cx
4.8 X 2,35 11,28 1 - 1 11,3 - 11,3
2,1 x 19 3,99 35 3 38 139,7 | 12,0 | 151,7
3,3 x 2,35 7,76 1 - 1 7,8 - 7,8
Ma/3x 4.8 X 2,35 11,28 1 - 1 11,3 - 11,3
2,1 x 1,9 3,99 44 19 63 1756 | 75,8 | 2514
3,3 X 2,35 7,76 14 - 14 108,6 - 108,6
MH/3x
2,1 x 1,9 3,99 23 14 37 91,8 | 55,9 | 147,7
Bcboro 169 36 205 |790,3 (143,7 934
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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 = 0,36 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-
nycTumMe 3HayeHHs R gikow min = 0,56 mM>K/BT i He Bignosigae Bumoram OBH B.2.6-
31:2006 «Tennoga i3onsuia 6yaisenby.

PucyHok 4.2.1. Burnag BikoH Oyaisni

4.3.BxigHi oBepi

B OyagiBni BCTaHOBNEHO TPOE BXiAHWX OBEPEN: MeTanonnacTUKoBi Ta OepeB’siHi,
6e3 Tennoisonauil. [Bepi 4o TaMOypy HasABHI TiflbkX Ha rONIOBHOMY BXOJ;.

B Tabnuui 4.3.1 npuBeneHi xapaktepuctnkm asepen dyaieni, Ha pucyHky 4.3.1
npencraBneHo 30BHILLHIM BUrNAa aAsepen byaisni.

Tabnuusa 4.3.1. XapakTtepucTukn BXigHUX ABepen

Obi . Po3amip Mnowa . 3aranbHa Twn
pieHTauis . KinbkicTb :
(axb) OfHOI nnowia mMaTepiany
M M? LuT. M2 (n,g,m..)
MH/Cx 2,1 x 2,35 5 1 5 a
Ma/3x 2,1 x 2,35 5 1 5 O
MH/3x 2,85 X 1,5 4.3 1 4.3 M
Bcboro 3 14,3

IcHytoui BXigHI OepeB’sHi ABepi He BignosigatoTe Bumoram [1BH B.2.6-31:2006
«TennoBa i3onsuia OyaiBenb», onip Tennonepegadvi Taknx [Bepen CTaHOBUTb
R expsepeiin = 0,38 MZK/BT, WO € MeHWe HDbK MiHIManbHO [OMNyCTUME 3HAYEHHS
R ex. asepeit min = 0,41 M%-K/BT. Onip Tennonepeaayi BCTAHOBMAEHUX METaNoMNIacTUKOBUX
asepen, ctaHoBUTb R gy ppepein= 0,5 M>K/BT, WO BignoBigae BuMoram [JBH B.2.6-
31:2006 «Tennoga i3onsuia byaisenby.
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PucyHok 4.3.1. 3oBHiwWHin BArNaa BxigHuMx asepen éyaisni

MeTanonnacTukoBi ABEpPi FONOBHOMO BXoay

4.4. Nax

HepeB’a

Hi ABepi aBapinHOro Bnxony

g g Tagi00 1S

Hax ckaTHui 3 ropuwem. Kpiens wudepHa. Ha ropulli nponsirae BepxHa po3Boa-

Tabnuusna 4.4.1. XapaktepucTnka KOHCTPYKLUIT faxy

Ka marictpanen cuctemu TennonocTtadaHHda. B Tabnuui 4.4.1 npuBeneHi xapakrepuc-
TUKM KOHCTPYKLIiT Aaxy Oyaisni, Ha pUCyHKy 4.4.1 npeacTaBneHo BUrNa ropumua.

3aranbHui onip
Po3mipun MNnowa ne- K . Bucota ro- | Tennonepenavi
OHCTPYKLUiS NNUTK ne-
naMTu ne- PEKPUTTS, puLla aaxy
Mnuta | pekpUTTa, M | S nepex M PeKpuTTA Propuas M (R paxys
naxy m>-K/BT)
15,7 x 27,7 432,7
9,8 x 56,2 551,4 3anisobeToHHa baraTto-
9,5 x 33,1 313,6 nycToTHa nnuta (220 mm), 35 15
rpasivi Kepam3nTOBUNA ’ '
Ycboro 1298 (200 mm)

IcHyto4e 3HauveHHA onopy Tennonepeadi Aaxy R paxy =1,5 M%-K/BT MeHLUE HiXX MiHi-

PucyHok 4.4.1. Burnag ropuvwa

mMarnbHe AonyctmMe 3Ha4deHHA onopy Tennonepe,u,aqi nepekpuTTa HeonanBalribHUX

ropu R paxy min = 4,5 m2-K/BT, BignosigHo ABH B.2.6-31:2006 «Tennosa i3onsiis oyai-
BENb».
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4.5.MipBan

MigBan B 6yaisns BiacyTHin. lNignora nponsrae Ha rpyHTi. B Tabnuui 4.5.1 npeg-
CTaBreHi XapakTepucTUKK nignoru.

Ta6bnuusa 4.5.1. XapakrepucTuku nigsany

Mnowa 3aranbHumn
Poamipu, m MEPEKpNTTA KoHCTpyKUis NNUTU NepekpuTTS 2z rennone-
nigsany penadi R nigsany,
MnuTa ne- S nigsan M° M>K/BT
ekpuTTS
S 15,7 x 27,7 432,7 3anizobetoHHa nnuTa (300MM),
9,8 x 56,2 551,4 LWap LEMEHTHO - MiLLaHOT CTSKKU 19
9,5 x 33,1 313,6 (40 mm), niHone- ’
Yoo 1298 ym/napket/nnntka

BenuunHa onopy Tennonepegadi nignoru, Wo pos3TalloBaHa Ha I'pyHTI He perna-
MeHTyeTbecs Hopmamn [16H B.2.6-31:2006 «Tennosa isonsduis dyaisenb».

5. XapakTepucTuKa iH)XeHepHUX CUcTeM

5.1.0naneHHsn
dxepeno TennoBoi eHepril

TennonocrtavyaHHsa 3aknagy 34IMCHIOETLCA LEeHTpanisoBaHO Big KOTemnbHi Mo
Byn. CepoBa, 22, wo obcnyrosyeTtbea dinieto OpaKOHIKiA3eBCbKOro panoHy KoHuepHy
«Micbki Tennosi Mepexi».

MMigknioyeHe TennoBe HaBaHTaXeHHss OyaiBni Ha onaneHHa CTaHOBUTb
0,242 I'kan/rog (281,4 kBT).

By3OJ1 TennoBoro BBeAeHHA

[MpuegHaHHA cncTemMun onaneHHs BMKOHAHO 3a 3anexHow cxemoto Big LTI 3 Bu-
KOPUCTaHHSM efieBaToOpHOro By3na.

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

By3OJ'I TENSIOBOro BBEAEHHS He obrnagHaHWM CUCTEMOK aBTOMATUYHOIO perynio-
BaHHA.

[na 3QinCHEHHS KOMEePLINHOro 0BniKy CNOXMUTOI TENSOBOI eHeprii Ha onaneHHs B
2007 poui By3on TennoBoro BBedeHHA Oyno obnagHaHo TennoobuucnioBavem SO-
NOCAL (cepinHum Ne 20304)

BHyTpilWWHbO00YyANHKOBA cMcTEMa onasieHHs

[MpoeKT onaneHHs BUKOHAHW Ha PO3paxyHKOBY TemnepaTypy 30BHILLHLOMO MOBIT-
ps t,0. = -23 °C. PospaxyHkoBuin nepenag temnepaTtypu B CUCTEMI ONaneHHs NPUNRHATO
95°-70 °C.
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Cuctema onaneHHsi NpuiHaTa oaHOTpybHa 3 BEpXHIM po3BedeHHsIM, 3 BepTuKa-
NbHMMM CTOSIKAMMW.

TpyGonpoBoan 3MOHTOBAHI 3i CTanbHUX €MNeKTpo3BapHMX TpyO i cTanbHMX Bogora-
3onpoBigHux Tpy6. 3amiHa cTanbHMX TpybonpoBoaiB CUCTEMM ONaneHHs Ha noninponi-
INEeHOoBI He 3aiNcCHIoBanach.

Tennosa i3onsauisa marictpanemu, LWo NpokKnageHi Ha ropuLli BUKOHaHa 4acTKOBO.
lMpoknaaka CcTosikiB — BigKkpuTa B3AOBX CTiH ByAisni.
3axoaun 3 6banaHcyBaHHSA PO3MOAiINbY0T CUCTEMU HE 34iINCHIOBANUCD.

MpoekTtom onaneHHa 6yaisni nepenbadeHo o6irpis NpUMILLEHb YaBYHHUMMU CeK-
UinHuMmu pagiatopamu Tuny M-140.

MoxnmBicTb perynioBaHHs Tennosigaadi HarpiBanbHUX Npunagis BiACYyTHS.

3aranbHa KinbKiCTb BCTAHOBIIEHUX YaBYHHUX CEKLiMHMX padiaTopiB cTaHOBUTL 194
wt. (1 570 cekuin).

lMpomMmBaHHA cMCTEMM OnaneHHs NPOBOANUTLCS LLOPIYHO Nepes noYyaTkoM onarto-
BanbHOro ce3oHy, novnHatoum 3 2009 poky.

Ha pucyHkax 5.1.1 — 5.1.2 HaBeaeHW 30BHILLHIN BUrnsa TpybonpoBoais Ta npu-
napis onaneHHs Gyaisni.

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

PucyHok 5.1.2. lpunagn onaneHHs Gyaisni

Pagiatop YaByHHUWI CEKLINHUN
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5.2.MMobyToBe rapsiue BogonocrayaHHsA
LleHTpanizoBaHe rapsye BogonoctadaHHsi Oyaisni He 34iNCHIOETHCS.

[MpurotyBaHHA rapsa4ol BOAW Ha NOoTpebu 3aknagy BUKOHYETLCS €fIEKTPUYHUM BO-
AoHarpisayeM. KinbkiCTb BCTaHOBMEHUX BogoHarpisadis — 1 wT. BcTaHoBneHa noTyx-
HicTb — 1,5 KBT. MicTkicTb BogoHarpiBaya — 50 n.

5.3.BeHTnnsAuif

MpoekTom ByaiBHMLTBA AN NpUMILLEHb KYXHI nepenbavyeHa MmicueBa BUTSXKHA Be-
HTUNALIA 3 MEXaHIYHUM CMOHYKaHHAM Ta OpraHi3aoBaHO NPUPOAHUIA NPUNIIMB NOBITPS.

B iHWNX NpUMILLEHHAX BUTSXKA — 3 NPUPOLHIM CMOHYKaHHAM, MPUMIANBHUA NOTIK
CBiXKOro nosiTpsa 3abe3nedyeTbCs 3a paxyHOK BiAKPMBaHHA opaMyr BiKOH Ta HeLiflbHO-
CTEN B OropoKyBasibHUX KOHCTPYKLISAX.

BeHTUNAUinHe obnagHaHHA

MexaHiyHa BUTSXKa 34INCHIOETLCS BEHTUNATOPaMW, LLO BCTAHOBMIEHI Ha gaxy.
MexaHiYHa BUTSKKA 3 KyXHi 3[iMCHIOETBCA BUTSDKHOK cuctemoro B-1. Hag nnutamm
BCTaHOBIEHI MiCLEBI Biacocu.

BigomMocTi npo TMnn Ta XxapakTepUCTUKN BEHTUNALINHOIO obnagHaHHS B Xo4i npo-
BEAEHHSI eHepPreTUYHOro ayanTy He 6ynn HagaHi.

Mig yac ayguTopcbKOro 0BCTEXEHHST MEXaHiYHa BEHTUNALiS dOyHKUiOHYBana Hop-
ManbHo. 3i crniB nepcoHany, nepiog poboTn cuctemum CTaHoBUTL 1 roauHa B A€eHb.

ABTOMaTMYHe ynpaBniHHSA CUCTEMOK BEHTUNALIT 3@ YacoBMMU nporpamamMu Ta ya-
CTOTHE perynoBaHHA BEHTUNALINHMUX MEXaHi3MIB He 3[IMCHIOETBLCA, peKkynepaTopu Ten-
JIOTU HEe BCTaAHOBIEHHI.

Mepexi kaHaniB Ta isonauin

[MoBiTPONPOBOAN BUTSXXHUX CUCTEM BMKOHAHI 3 OLMHKOBAHOI cTani. KaHann He 3a-
Ge3neyeHi perynatopamu Ta 3aKkpuBatOYMMn CTYSIKaMn 3 BUMIPIOBaNbHUMM LUTYLIEpaMW.
I3onAuis kaHaniB BiACYTHS.

MpupoaHa BUTSKHA BEHTUNAUIA 3OIMCHIOETLCS Yepes3 KaHanu, Wo NpoKnaaeHi B
TOBLLi CTiH Ta BUBOAATLCA BULLE PiBHA gaxy npmnbnusHo Ha 0,5-0,7 m.

MpunnuBHI Ta BUTSKHI peLliTKU BCTAHOBIIEHI Ha KaHanax nig creneto. 3acobu pe-
ryrnoBaHHA Ha BUXiOHUX OTBOPax He BCTAHOBIEHI.

3axoan 3 NPOYMLLEHHS BEHTUNSAUIMHUX KaHasniB OCTaHHIM 4acoM He 34iNCHIoBa-
nUCb.

Ha pucyHky 5.3.1 npyBegeHa cuctema BeHTUNAUIl
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PucyHok 5.3.1. BeHTunsuinHa cuctema
BeHTunAuinHi kaHanu Ha gaxy oyaisni

5.4. EnekTponocrayaHHA
[xepeno enekrponocrayaHHA
EnektponoctayaHHs GyaiBni BUKOHAHO NiHiAMKM HM3bKOT Hanpyru Big TM1-405 (Pb-

2, Pb-4), wo obcnyroByeTbca 3anopi3bKMMU MICBKUMU ENEKTPUYHUMU Mepexamn BAT
«3anopixksaobneHepro».

PospaxyHkoBe
163,4 kBT.

npuegHaHe enekTpuyHe HaBaHTaXeHHst OydiBni  cTaHoBUTb

Mo piBHIO HAJIMHOCTI enekTponocTavyaHHs enekTponpurmadi 3aknagy BigHOCATLCA
no |l kaTeropil.

5.4.1. OcBiTNneHHA

Cuctema BHYTPILIHBbOrO OCBITNEHHSA 3aKnagy CKagaeTbCs 3i CBITUNbHUKIB 3 Nlam-
naMmm posxXaproBaHHA, NiHIMHUX FMIOMIHECLEHTHUX Ta KOMMAKTHUX JHOMIHECLIEHTHUX
namn (eHepro3bepiratoui abo KIlJ).

Hanbinbly YacTky B CUCTEMi BHYTPILUHbOIO OCBITMEHHA 3aliMaloTb Namnu posxa-
PIOBaHHS, KiNbKiCTb SIKMX HanivyeTbes 6nm3bko 311 wr.

Cucrtema 30BHILUHBOro OCBITNEHHS OyAiBni 3aknagy BiACYTHSA.

B Tabnuui 5.4.1.1 npuBeneHi xapakTepuUCTUKN CUCTEMU BHYTPILLHLOIO Ta 30BHiLL-
HbOrO OCBITNEHHSA ByaiBni.

Ta6bnuusna 5.4.1.1. XapakTrepucTtukm CUCTEMU BHYTPILLHLOrO Ta 30BHILLHBOrO OCBI-
TNEHHS.

OauHnyHa 3aranbHa CepegHs PoapaxyHkoBe
. . HOMiHanbHa | HOMiHamnb- | TPUBAaMICTb | CNOXMBAHHA ene-
HalimeHyBaHHSA KinbkicTb .
NOTYXXHICTb, | Ha NOTYX- | poboTu Ha | KTpoeHepril., TUC.
kBT HicTb KBT noby, rog kKBT:roa B pik
Jlamnu po3sxaproBaHHS 311 0,075 23,3 4 15,11
JItoMiHecUeHTHI namnu 72 0,06 4.3 4 2,80
5:‘;”0369"”3*0”' na- 35 0,011/0,015 0,52 5 0,42
Bcboro 418 0,135 28,162 18,33
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5.4.2. EnekTpoobnaaHaHHA

3aranbHa HOMiHanNbHa MOTYXHICTb €enekTpoobnagHaHHA 3aknagy CTaHOBUTb
44 kBT. OCHOBHUMM CnoXMBayYaMn efiekTpoeHeprii € KyxoHHe obrnagHaHHs, WO CTaHo-
BUTb Mamxke 95 % Big 3aranbHOro cnoXxuBaHHsA. binbwicTe obnagHaHHA KyxHi 3paska
BMpoOHunuTBa 1961-1984 pp., Wo Ha AaHuK Yac MoparnbHO Ta 4i3MYHO 3acTapino.

Mepenik enekTpn4yHoro obnagHaHHA Ta MOro XapakTepucTuka npuBegeHo B Tab-
nuui 5.4.2.1. Ha pucyHky 5.4.2.1 npeactaeneHi ¢oTtorpadii enekrpoobnagHaHHs
BCTAHOBJIEHOIO Ha KYXHi.

Ta6bnuusna 5.4.2.1 Nepenik Ta XxapakTepPUCTUKN ENEKTPUYHOIO 0bnagHaHHs

PoapaxyHkoBe
Pik BBE- OauHuyHa | 3aranbHa | KinbKicTb | CMOXXMBaHHSA
Hai Kinb- |HOMiHanbHa|HOMiHaNbHa| FOANH PO- | ENEKTPOEHeEpTril
ariMeHyBaHHS JEHHS X . :

X KICTb | MOTYXKHICTb |MOTYXHiCTb,| ©OTW Ha |3 ypaxyBaHHSAM

B fito - "

, KBT kBT noby, roa |koediuieHTy K*,

Tnc. KBT*roa
KyxoHHe obnagHaHHA
EnekTpo niy 1961 1 12 12 1000 7,20
BopgoHarpiBau 2002 1 1,5 1,5 1920 1,73
XonoauneHuk dHenp 1984 1 0,093 0,093 7 200 0,40
XonoaunbHuk «flok- | 41994 | 4 0,098 0,098 7 200 0,42
bac»

XonogunbHnk NORD 1998 1 0,098 0,098 7 200 0,42
XonoauneHuk dHenp 1991 1 0,098 0,098 7 200 0,42
>Kapoea wada 1985 1 14 14 800 6,72
MapwmiT 1988 1 10 10 600 3,60
Bcboro 8 37,887 37,89 20,92
IHWe obnagHaHHSA 6 1440 1,08
3aranom 43,89 22,00

* - K — koedpiuieHmy ycepedHeHHs HoMiHanbHOi nomyxHocmi , wo dopieHtoe 0,2-0,3

PucyHok 5.4.2.1 Burnag enektpoobniagHaHHA B KyXHi

Mapwmit

)Kposa wada
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6. EHeprocnoxuBaHHS

6.1. BumipsiHe eHeprocnoXxvuBaHHs

3BefeHi OaHi Npo eHeprocrnoXmBaHHA 3aknagy 3a OCTaHHI YOTUPW POKU Ta AaHi

pO3paxyHKy 3Ha4yeHb NMMTOMOrO CMOXMBaHHS HaBedeHo B Tabnuui 6.1.1.

Tabnuusa 6.1.1. CnoxuBaHHA eHepropecypcis

LleHTpani3oBaHe Tenno- E
Pik 2008 Opf. BuMm. nocraYaHHA JIEKTPO- Bopa Bcboro
eHeprisi
Ha onaneHHa | Ha Bl
B o 593,1 29,9 623,0
CnoxuBaHHA eHepropecypciB | rkan 510,0 510,0
Tmc. M° 2.1 2,1
MnTomMe eHeprocnoXKmBaHHSA kBT-roa/m? 165,7 8,4 174,0
Pik 2009
BuTpatv Ha onnary TUC. TPH 165,2 18,4 8,6 192,3
;g‘;;m 560,4 31,2 591,6
CnoxunBaHHA eHepropecypcie | rean 481,9 481,9
e m° 2,6 2,6
lMTOMeE eHeprocnoXXmBaHHs kBT-roa/m? 156,5 8,7 165,2
Pik 2010
BuTpatvt Ha onnarty TUC. FpH 205,4 27,4 7,3 240,1
;g‘;;m 604,8 41,1 645,9
CnoxunBaHHA eHepropecypcie | rean 520.0 520,0
Tmc. M° 1,2 1,2
lMTOMe eHeprocnoXXmBaHHs kBT-roa/m? 168,9 11,5 180,4
Pik 2011
lg‘;;roﬂ 621,0 42,4 663,5
CnoxuBaHHA eHepropecypciB | rkan 534.0 534.,0
Tmc. m° 2,5 2,5
[MMTOMeE eHeprocnoXmnBaHHs kBT-roa/m? 173,5 11,9 185,3

MnTOMeE CcnoXuBaHHSA €Heprii Ha onaneHHs1 3a OCTaHHI 4 pOKM 3HAXoAMUTbCS B Me-
xax 156 — 173 kBT*roa/m? B 3aneXHOCTi Big TemMnepaTypu 30BHILLHbOrO NOBITPS Ta Tpu-
BasioCTi onantoBarnbHOro nepiogy. ®akTmyHe nNUTOME CrNOXMBAHHA TENMOBOI eHepril Ha
onaneHHsa nepesulye HopmaTuBHe 3HadveHHsA (77 kBt*rog/m?) signosigHo po [OBH
B.2.6-31:2006 «Tennoga i3onsuia 6yaisenb».

CTpyKkTypa CnoxuBaHHS eHepropecypciB Ta BUTpaT Ha onnaTy eHepropecypcis
HaBeJeHO Ha pucyHkax 6.1.1.-6.1.2.
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PucyHok 6.1.1. CTpykTypa cnoxuBaHHA eHepril byaisneto

T.KBT*rog HOnaneHHA LI EnekTpoeHepris

800

700

600 -
500 -
400 -
300 -
200 -
100 -

0 u
2006 2007 2008 2009 2010 2011

Hanbinbly 4acTtky B CTPYKTYpi CnoXuBaHHA eHeprii OyaiBneto 3avimae Tennosa
eHepria Ha onaneHHs, Wo cTaHoBUTb B cepedHbomy 95% B pik. B nepiog 2006 -
2011 pp. cnoxvBaHHS €Heprii Ha onaneHHa 3Haxoguroca B Mexax 560 -
660 Tuc. KBT'rog, WO NOACHIOETLCA PI3HUMMU KNIMAaTUY4HUMMK NOKa3HMKaMu onasntoBarnb-
HUX nepioais.

PucyHok 6.1.2. CTpykTypa BuTpaT Ha onnarty eHepropecypcis, 6e3 1B

TUC.TPH HOnaneHHa LiIEnekTtpoeHeprina HBopa
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Hanbinbwa yactka npynagae Ha onnaty MOCNyr 3 NocTadaHHs TennoBOi eHepril
85 % B 2011 poui. ButpaTtu Ha onnaty TennoBoil eHepril 3 2006 o 2011 poky 30inbLwun-
nncsa B 5 pasis, WO B OCHOBHOMY BUKIMKAHO 3POCTaHHAM Tapudy Ha ras.

[AnHamika cnoxmnBaHHS BOAWM NpuBeaeHa Ha PUCYHKY 6.1.3.
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PucyHok 6.1.3. CnoxuBaHHSA BOAM

TMC.M3 HBopa
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Tapudu ctaHom Ha 01.11.2012 p. npuBeaeHi B Tabnuui 6.1.2. Tapudun Ha eHep-
ropecypcu npueegeHi 6e3 ypaxysaHHs [N[OB. OuHamika pocTty TapudiB Ha Tensnosy,
eneKTPUYHY eHeprito Ta Boay npeacrasrfieHa Ha pucyHkax 6.1.4 - 6.1.6.

B nepiog 2008-2011pp. HapaxyBaHHSA 3a BUPOOHMLTBO, TPAHCNOPTYBaHHSA, NocTta-
YaHHSA TENSI0BOI eHepril Ta onaneHHs 34iMCHI0BANOCH 3a 4BOCTaBKOBUM TapudoM.

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

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

PucyHok 6.1.4. Tapudu Ha enekTpoeHeprito B nepiog 2008-2012 pp.

rpH/kBT*rop,
1,0
0,8
0,6 -
0,4 -
0,2

0,0 \g

2008 2009 2010 2011 2012

= EnekTpoeHeprisn

EC3.031.125.02.03.01 EHep2emuy4Huli aydum 6yaiBenb

M. 3anopixoksi

EHepzocepeicHa komnaHisi «kEkosnio2iyHi Cucmemu»

22




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

rpH/Tkan
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PucyHok 6.1.6. Tapudu Ha Bogy B nepiog 2008-2012 pp.

rpH/m3

»»Bopa
4,0 e

CO==PNNOWW
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6.2. bazoBe eHeprocnoXxuBaHHSs

BasoBe eHeprocnoXxuBaHHA — e pivHU 00CcAar BUTpaT TensoBol eHepril Ha noTpe-
On TennonocTayYaHHs Ta CNOXUBAHHSA €NeKTPUYHOI eHeprii. ba3oBe eHeprocnoXxmBaHHS
CNYXUTb BUXIOHOK TOYKOK ANS OUiHKW pe3ynbTaTiB Ta HacnigkiB peanisauil NpoekTis,
LLIO OOPIBHIOE Pi3HWLI MiXK MOYaTKOBMM (BUXiQHMM) CTAHOM i CTaHOM nicnsa peanisauii
NPOEKTIB.

basoBe eHeprocnoXxmBaHHS €Hepril Ha ornaneHHs po3paxoBaHO 3a AOMNOMOroH
nporpamHoro komnnekcy ENSI EAB Software 3 BpaxyBaHHAM HOpMaTMBHUX YMOB B
NPUMILLEHHI.

B Tabnuui 6.2.1 - 6.2.2. npmBeaeHi HOpMaTMBHI Ta NPUNHATHI KNIMaTWUYHI JaHi 3ri-
aHo 3 OCTY —-HBB.1.1-27:2010 «bygiBenbHa knimaTonorig», WO BMKOPUCTOBYBamuCsA
npw po3paxyHkax 6a30BOro CNoXmMBaHHs TENMOBOI eHepril Ha OnaneHHs.

Tabnuusa 6.2.1. TemnepaTypa 30BHILLHBOrO NOBITPA

Micaupb 1 2 3 4 5 6 7 8 9 10 11 12
HopmaTusHa
COPeAHA TEeM- | 35| 26 | 2 | 101|164 202|224 (214|162 | 96 | 35 | -1,1
nepatypa Mi-
csiug, °C
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Tabnuusna 6.2.2. HopmaTtmBHI KniMaTUYHI NOKA3HUKN

HanmeHyBaHHs NokasHuKK
TemnepaTypHa 30Ha 2
PospaxyHkoBa TeMnepartypa 30BHIiLLHLOro noBiTps, °C -21
CepegHs TemnepaTypa 3a onantoBanbHUI nepioa 1,4
KinbkicTb 0i6 onantoBanbHoro nepiogy 166
CepegHst HopMaTMBHa TemnepaTypa B npuMilleHi, °C 21

BasoBe cnoxuBaHHA eNekTPUYHOI eHepril Ha NOTPebu OCBITNEHHA Ta HA NOBYTOBI
notpebu Oyaisni, po3paxoBaHO 3 ypaxyBaHHAM MOTY>XHOCTi o6nagHaHHA Ta nepiogom
noro poboTun. Xapakrepuctmkm podotn obnagHaHHA npuBeaeHi B po3gini 5.4 «Enekr-
ponocTayaHHsa». CTpykTypa 6a30BOro CnoXvBaHHA €MNeKTPUYHOI eHeprii NnpuBedeHa B
Tabnuui 6.2.3 Ta Ha pUCyHKY 6.2.1. Hanbinblwa yacTka BUTpaAT eNeKTPUYHOI eHepril
npunagae Ha obnagHaHHA KyxHi, WO CTaHOBUTbL 52 % Bifg 3aranbHOro CNoXmnBaHHs ene-
KTpOoeHepril.

Tabnuusna 6.2.3. 3BeaeHi po3paxyHKM CMOXUBAHHSA €NEKTPUYHOI eHepril

Hai 3aranbHa HoMiHanbHa | Po3paxyHKOBE CMOXMBaHHS €NEKTPOo-
anMeHyBaHHS .
NOTYXHICTb, KBT eHepril., Tuc. KBT-rog
OcsiTntoBanbHi npunaam 27,65 18,33
KyxoHHe obragHaHHs 37,89 20,92
IHWe nobyToBe obnagHaHHSA 6,00 1,08
Bcboro 71,53 40,33
PucyHok 6.2.1. banaHc 0a30BOro CrnoXuBaHHA E€MEeKTPUYHOI  eHepril,
Tnc.kBT-roa/pik
| 20’93 H 1,08 . .
51,87% 2,é8% H OcBiTnoBanbHi npunagu

|KyxoHHe o6nagHaHHs

18,33 HIHwe obGnagHaHHA
45,45%

3BeAeHi MOKa3HMKN, NOPIBHAHHSA (PaKTMYHOro Ta Ga30BOro CNOXMBAHHS EHepril,
npvBegeHi B Tabnuui 6.2.4. PisHnus 6a30BOro Ta oakTMYHOro CMOXMBAHHA Ha onanex-
HS HEe3Ha4Ha, He nepeBuLLye 5% , WO NOSCHIETLCS NOXMOBKOK Nporpamm npu po3paxy-
HKaX.

Tabnuusa 6.2.4. 3BeaeHi NOKA3HUKN CMOXUBAHHA eHeprii

CtatT4 GlogKeTy eHeprocrno- dakTuyHe eHeprocnoxueaHHsa | basoBe eHeprocnoXxueaH-
XUBaHHSA 2010 p. HS
THC. KBT-roa/pik
OnaneHHs 605 610
BN
OcsBiTneHHs 18
41

IHWe enekTpoobnagHaHHA 22
Bcboro 646 650
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Ha pucyHKy 6.2.2 npuBegeHo 6anaHc BATPAT MO KOXHi CTaTTi eHeprocnoXxmnBaH-
HA. B kaTeropii «lHWwe enekTpoobnagHaHHA» B haKTUYHOMY €HEepProcnoXXmBaHHi Bpaxo-
BaHO CymMapHe CroXMBaHHS enekTpoeHepril Ha nobyTosi NOoTpebn Ta Ha OCBITNEHHS.

PucyHok 6.2.2. CnoxuBaHHs eHepril byaisneto

T.KBT*rop
700
600 - OnaneHHsA
500 -
400 - rsn
300 -
200 - OcBiTNneHHs
100 -

0 - ' HlHwe

daKTM4YHe eHeprocnoXuBaHHA Ba3oBe eHeprocnoXnBaHHA  eneKkTpoobGnaaHaHHSA

7. EHeproecekTUBHI 3axoau

EHeproedekTBHI 3axogu 3rpynoBaHi No nakeTax B 3asieXHOCTI Big Kanitanoem-
HOCTi Ta O4iKyBaHOI EKOHOMil TEMMOBOI eHeprii.

3aranbHun Nnepenik 3axoaiB 3 po30MBKOIO MO NakeTam HaBedeHO B Tabnumui HXKYe.

3AMNMPONOHOBAHI EHEPITOE®EKTUBHI 3AXOAU

MakeT Ne1

YacTkoBa MoepHi3alisi cMcTemMu onaneHHs (BCTaHOBMNEHHSI aBTOMATUYHOIO perynaTopy
TEnnoBOro NoToky, 6anaHcyBaHHA CUCTEMU ONarieHHs1, BCTaHOBMNEHHS 3apagiaTOpHMX
pednekTopis)

3amiHa BikOH Ta ©6ankoHHMX 6r1okiB (BCTAHOBMEHHS] eHepro3bepiratoumx BiKOH Ta cKrona-

2. .
KeTiB)
3 YacTkoBa MofepHisaLia cuctemMmmn BeHTUNSAUIT (BCTAHOBMEHHS NIOKanbHUX NPUCTPOIB BEH-
" | TMNAUii 3 pekynepaTopamMmu TENOTK)
4 YacTkoBa MoAepHi3aLisd CUCTEMW BHYTPILUHbOrO OCBITIIEHHS (3aMiHa flaMn po3)KaptoBaHHS

eHeprosbepiratoymMmm CBITNOQIOAHUMN)

MakeTt Neo2

KomnnekcHa mogepHisauis cuctemMu onaneHHs (BCTaHOBMNEHHA aBTOMAaTUYHOIO peryngaro-
py TeNSI0BOro NOTOKY, 6GanaHcyBaHHS CUCTEMW ONarieHHs, BCTAHOBMEHHSA BiMeTaniyHnx
pagiaTtopiB, TEpMOCTaTUYHUX PErYNATOPIB Ta 3apajiaTopHux pednekTopis)

2. | MogepHisauiga cdacagy

MopaepHisauisi 4axoBoro NepekpuTTA

4. | MogepHisauis nigBanbHOro NepPeKkpuTTS

3amiHa BikOH Ta ©ankoHHMX 6110KiB (BCTAHOBMEHHST eHepro3bepiratoumx BiKOH Ta ckona-

5. .
KeTiB)
6 YacTkoBa MofepHisaLia cuctemMmmn BeHTUNAUIT (BCTaHOBMNEHHS NOKanbHUX NPUCTPOIB BEH-
" | TMRnAUii 3 pekynepaTopamMmu TEMNOTK)
7 YacTkoBa MoAepHi3aLig CUCTEMW BHYTPILLHBOrO OCBITNIEHHS (3aMiHa flaMn po3aptoBaHHS

eHeprosbepiratoumMmm CBITAO4IOAHUMN)
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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 nepepbauae 6Ginbw rmMmnboky moaepHisauio Oyaisni, WO A03BONUTb
3HM3NUTK NOTPebM B eHepropecypcax Ha onaneHHsa npubnuaHo B 3 pasu Big 6asosoro
PIBHS CMOXMBaHHA Ta LOCATHYTU CepefHbOEBPONENCLKUX NOKa3HUKIB eHeproedeKkTus-
HOCTi Gyaisenb.

[eTanbHiwa iHgopmaLis woao eHeprosbepiraloumx 3axoniB HaBedeHa B po3ai-
ni7A.

7.1.0nuc eHeproecekTUBHUX 3axoaiB

3axig Ne1. KomnnekcHa mogepHisaudis cuctemMm onaneHHs
IcHyroua cuTtyauisn
IcHytoua cuctema onaneHHa byaieni HeedekTUBHA.

3acTocyBaHHA CUMCTEMM onarneHHst 6e3 perynioBaHHA TENSIOBOro NOTOKY MpPU3BO-
ONTb 0O NIOBULLIEHOrO PiBHS CMOXMBAHHA TEMNMOBOI eHepril y nepioan 30inblUeHHA TeM-
nepaTypu 30BHILUHLOrO MOBITPS Ta Konu ByAiBNsA He BUKOPUCTOBYETHCH (BHOMI, BUXIOHI

OHi).
3a Becb 4Yac ekcnnyaTtauii 6yaiBni KOMNIEKCHUA PpeMOHT TpybonpoBoAiB cUMCTEMU
onaneHHs He BUKOHYBaBCH.

YTenneHHa nogaBanbHOro Ta 3BOPOTHOrO TpyObOonpoBOAIB CUCTEMU ONasieHHs no-
BHICTIO BIACYTHE, L0 NPU3BOAUTL 00 HEMPOOYKTUBHUX BTpAT TENMOBOI €Hepril B CUCTe-
Max posnoginy.

Cuctema onaneHHs 6yaisni po3banaHcoBaHa. HepiBHOMIPHICTb pO3noaineHHs Te-
NMOHOCIA Yy BHYTPILWHIN Mepexi Npu3BoAUTb 00 KONMMBAHb BHYTPILWHLOI TemnepaTypu
NpUMiILLEeHb 3anexHo Big 6roky Byaisni/CToAKy CMCTEMWN ONaneHHs.

BcTtaHoBneHi YaByHHi pagiatopn He 3abeanedvyroTb HOPMOBaHy TemnepaTtypy B
npuMiLlLeHHi. MoXnuBICTb perynoBaHHA Tennosigaadi npunagis onaneHHs BiACYTHA.

Onuc 3axoay

[Ons oTpMMaHHA MakcumarnbHOro €KOHOMIYHOro edekTy, NUTaHHA MoAepHisauil
cucTemMmn onaneHHa HeobxigHO po3rnsgaTtv KOMMIEKCHO, TOBTO BKMAYaTU OgHOYaCHEe
nepeycraTkyBaHHA abOHEHTCbKOro BBOAY i BHYTPILLUHIX CUCTEM.

KomnnekcHa mopepHisauis cuctemm onaneHHs nepeabayvyae HacTynHi 3axo-
an:

e 3aMiHa MaricTpanbHUX Ta po3noginbymx TpybonpoBoais,
e HanaHcyBaHHS CUCTEMU ONaneHHs,
e BCTaHOBJIEHHHA aBTOMATMYHOIO PErynaTopy TENMOBOrO NOTOKY,

e 3amiHa BcTtaHoBneHux Ol Ha GimeTaniyHi pagiatopw,
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e BCTaHOBJIEHHA TEPMOPErYNATOPIB Ha Npuiagax onaneHHs,
e BCTaHOBJIEHHS TENOI30NALIMHOIrO pedriekTopy 3a onantoBanbHUMU Npunagamu.

Bubip 3axoniB MogepHisauii cMcTeMun onaneHHsi 3aCHOBaHUM Ha BMMOrax gepas-
HUX HOPMATUBHUX JOKYMEHTIB:

e 000B'I3KOBE pEryniioBaHHSA BUTpaTK Ta TemnepaTtypu TEMMOHOCIS 3a NOrogHUMu
ymMoBamMu B iHOUBIAYanNbHUX TEMMOBUX NyHKTaX; 3abOpoHa 3aCTOCyBaHHA enesa-
TOpiB, AOMYCK 3aCTOCYBaHHS HACOCIB 3 YaCTOTHMM peryroBaHHAM, OOMYCK 3a-
CTOCYBaHHsS aBTOMaTM4YHOro 0bMeXeHHs BUTpaTy Ha OyadiBno 3amMiCTb NIMITHUX
wand (OBbH B.2.5-39: 2008 «Tennosi mepexi», 3miH. Ne 2:1999 pgo CHwull
2.04.05-91 «OToNnneHne, BEHTUNAUUSA U KOHONLUNOHUPOBAHUEY);

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

e 0060B'sI3KOBE 3aCTOCYBaHHSA aBTOMaTUYHUX TEPMOPErYNATOPIB HA onantoBanbHUX
npunagax cuctem onaneHHs (3miH. Ne1:2009 IEH 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 6yaisHMuTBa. XXutnosi 6yamHkn. PekoHCT-
pyKUia Ta kanpeMOoHT»; 3MiH. Ne 2:1999 no CHwull 2.04.05-91 «OTtonneHune, BeH-
TUNAUMS U KOHOULNOHUPOBAHMEY» TOLLO);

a TakoxXx 3 ornaay Ha CtaH iCHyIO‘-IO-I' CUCTEMM onarneHHA 3aknagy.

OcHOBHMM 3aBOaHHAMM MOAEPHI3aLil € CKOPOYEHHST CMOXUBAHHS TEMNSIOBOI eHepril
Npwv NOANIMNLWeHHi PiBHA TENNOBOro KOMAOPTY B MPUMILLEHHSX.

PerynioBaHHSA CNOXWBaHHSA TENJIOBOI eHepril.

3acTtocyBaHHA TOro abo iHWOoro BcTatkyBaHHs abOHEHTCLKOro yBeaeHHsa 6araTto B
YOMY BM3HAYEHO rigpaBniyHMMK NapaMmeTpamu TENOHOCIS B TpybonpoBogax TensoBoi
Mepexi. [1na cnpoweHHa aBTOMaTUKM OnaneHHs NpurnHATa ONs 3aCTOCYBaHHA TUMNOBa
cxema 3 perynartopom TennoBOro MOTOKY, UMPKYMAUINHUM HacoCOM Ta perynatopom
nepenagy TUCKY. B AKOCTi peryniooyoro NnpucTporo BUKOPUCTOBYETLCS KnanaH i3 enekr-
PUYHMM MPUBOLOM.

B Oopatky A npefcraBneHa getanbHa cxema Ta nNpuHUMn Ail iHauBigyanbHOro
TENMoBOro NyHKTY i3 3aNeXHUM NigKNIYeHHAM aboHeHTa.

Perynatopu TennoBoro noToky LUMPOKO NpeacTaBfieHi Ha PUHKY 3aKOPAOHHUMU 1
BITYN3HAHUMM BUPOOHMKamMK. Hambinblw LWMpoko Bigomi Ta gobpe 3apekoMeHOoBaHi
BITYUN3HSAHI BUPOOHMKM — KniBCbkKi nignpuemctea KWAPM i CEMITAJ.

Mepenik pobiT 3 MogepHi3aLii TeNNOBOro NyHKTY:
e [leMOHTax CTaporo BCTaTKyBaHHSA TEMSIOBOrO NYHKTY;
e YcTaHOBKa CUCTEMW pErynioBaHHSA TEMNSIOBOro NOTOKY HA BBEAEHHI B OyaiBnto;

e YcTaHOBKa MasioWyMHUX PeryrnbOBaHUX UMPKYNALIMHUX HAcoCIB;
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e YcTaHOBKa AOMOMDKHOIO ycTaTKyBaHHS ANns 3abesneyeHHss HagilHOro i SKiCHOro
TENNonoCTa4YaHH4.

PoaTawyBaHHA iHOMBIAYanNbHOrO TENMOBOro NyHKTY nepenbavyeHo B TEXHIYHOMY
nigninni. NpoekTom He nepeabayaeTbCa MOAEPHI3aLia By3na BBEAEHHSA rapa4voi BOAW.

BapTicTb peanisauii 3axoaiB 3 obnawwTyBaHHA abOHEHTCLKUX TEMMOBUX BY3NiB
BBEEHHA aBTOMaTUYHUMWN perynsatopaMmm TensoBOro NOTOKY 3anexHo Big Temneparty-
PY 30BHILUHBOrO MOBITPS BU3HAYAETLCS Ha CTafii pobo4oro NPoeKkTyBaHHS, 30Kpema 3a
nporpamHum komnnekcom ABK. OpieHToBHa BapTiCTb perynaTopis TensoBoro NoToky 3
AONoOMiXKHMM obnagHaHHsaM Ta poboTamu NpueeaeHa B Tabnuui 7.1.1.

Ta6bnuusa 7.1.1. OpieHTOBHa BapTiCTb 06MagHaHHA, MaTepianis Ta pobiT.

No HanmeHyBaHHS ycTaTkyBaHHA Ta pobiT Ge;thB 3'—?]Ei3
1 |Kepytoue perynioBansHe obnagHaHHs 11 001,07 13 201,29
2 |daTtunkmn TemnepaTypu 741,91 890,29
3 |BukoHaB4e obnagHaHHSA Onsl perynioBaHHA TeMnepaTypu 12 531,25 15 037,50
4 |HacocHe obnagHaHHSA 11 558,15 13 869,78
5 |O6nagHaHHA 4N pyYHOro perynoBaHHSA TUCKY 478,53 574,24
6 |EkcnnyaTauiiHa rigpasniyHa apmatypa 8 977,33 10 772,80
7 |EkcnnyaTauiviHe BMMiptoBanbHe obnagHaHHs 491,78 590,13
8 |Martepianu i 3'egHyBanbHi YacTMHM Tpybonposoay 2 463,80 2 956,56
9 |EnekTpoMoHTaxHe obriagHaHHs | maTepianu 432,81 519,37
10 | TennoizonAuinHi i aHTUKOPO3iNHI MaTepianu 920,50 1 104,60
11 O6J'.Ia,EI,Ha.HHFI i MaTepianu By3niB BpiBHOBaXyBaHHS pi3- 4 800,59 5 760,71
HWLi TUCKIB Ha BBOAAX
12 |Po3pobneHHs pobo4oro NpoekTy 4 351,82 5222,18
13 |MOHTaXHi (MexaHiyHi, eNneKkTpoTEXHIYHI) poboTu 10 879,54 13 055,45
14 IT‘Iachl:il}(gHanarop,myBanbm poboTn Ta BBEAEHHS B eKCnnya- 1087.95 1 305,55
Bcboro: 70 717,03 84 860,44

3amiHa maricTpanbHuUX Ta po3noAinbLyYnx TpyoonpoBoais

BHacnigok TpmBanoi HeHanexHoI ekcnsyartauii cuctemMmn TennonoctadyaHHs oyais-
ni, ctanesi TpybonpoBoan CUCTEMM OMarnieHHa 3as3Hanu 3MiH. 3 4acoM Ha BHYTPILLHIX
CTiHKax Tpy® yTBOpMNMCA BigKNaAeHHs Pi3HOI Npupoau Ta xapaktepy. HesanexHo Big
XiMIYHOrO cKrnagy i CTPYKTypw BigknageHb, iX YTBOPEHHS NPUBOANTL 40 CEPUO3HOrO 3a-
CMIYEHHS Ta 3MEHLLEHHSA NPONYCKHOI 34aTHOCTI TpybonpoBoAiB, 30iNbLUEHHIO TX LWOPCT-
KOCTi i 3Ha4YHOro 36inbLUeHHA rigpaBnivyHOro onopy. 3pocTae BUTpaTa eHeprii, 3MeHLUy-
E€TbCA cepefHs TemnepaTtypa pagiaTopis, KifbKiCTb TENMOTU, WO BiA4AETbCA B NpUMI-
LLIEHHS Ta 3pOCTaE 3arpo3a JIoKanbHOI KOpOo3ii.

HanbinbLwol Wkoan yTBOPEHHI BigKNaAeHHA MOXYTb 3aBAaTh CMCTEMI aBTOMaTu-
3auii TennonocTavYaHHs.
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B pamkax KomMnnekcHOI MoAepHi3aii cMcTeMn onaneHHs NPOoNoHYETLCA 3aMiHUTU
iCHytOUi cTaneBi po3noAinbyi TpybonpoBoam onaneHHsa Ha Tpyou 3 3WKUTOro nonietune-
Hy (PEX), a maricTpanbHi — Ha nonepeaHbo i30MbOBaHi NiHONOsiypeTaHoM.

BaHchyBaHHﬂ cuncrtemum onarnieHHs

[na HopmanbHOro Ta cranoro OyHKLiOHYBaHHSA CUCTEMM onaneHHsa byaisni 3ara-
NbHAa KiNbKICTb TEMNSOHOCIA CUCTEMM OnarieHHs NOBMHHA PO3No4iNaATUCA NOo napanenb-
HUX LMPKYNAUIMHUX KOHTYpax TakuM YMHOM, W00 BTpaATM TUCKY B KOHTypax Oynu piBHi
Mi>k coboto. Takum YMHOM, Onst pO3noAiny TENOHOCIA BiANOBIAHO 4O TEMNSIOBMX HaBaH-
TaXeHb UMPKYNAUINHMX KOHTYPIB CUCTEMW OMNaneHHsl, HeobXiAHO BMKOHATK rigpasrnivyHe
yB’siI3yBaHHS 3a paxyHOK 3abe3neyeHHs 0gHaKOBMX BTPAT TUCKY B KOHTypax.

Kpim TOro, 6anaHcyBaHHA NpunagoBuX BiTOK CUCTEMM OnaneHHsa HeobxigHo Ans
CTBOPEHHS (PIKCOBAHOrO rigpasBniyHOro onopy, Wo 4O3BOSIIE CTBOPUTM HEOOXIiAHUA ne-
penag TUCKy nepen Tepmoperynatopamn, To6To 3abe3neynTtn perynoBaHHs Tennosig-
Aadi onantoBanbHUX Npunagis ans niaTpuMKy 3agaHol TeMmnepaTypuy B NPUMILLEHHI.

Takum 4YnHowm, rigpasniyHe H6anaHCyBaHHS CUCTEMW OManeHHs 403BONUTb HOpMa-
nigyBatu TemnepaTypu no npumMilLleHHAM 6yaiBni, NOKpawmTb caHiTapHi ymosu nepeby-
BaHHSA NOLEN, a TaKOX A03BOSMINTb 3MEHLLUNTU NEPEBUTPATU TEMNSTOBOI eHepril.

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

B pamkax 3axofy MpPOMNOHYETLCA BUKOHATM PO3PaxyHKU LWOAO rigpaBnivyHOro Ta
TENSOBOro PEXNMY CUCTEMU ONareHHs, 3a pesynbTaTaMn SKNX 34iMcCHUTK 6anaHcyBaH-
HA cuCTeMM onaneHHs OyaiBni WNSXoM BCTAaHOBMEHHA GanaHcyBarbHUX BEHTUMIB Ha
BEPTUKaNbHUX NpMUNagoBuX BiTKax (CTosikax) CUCTEMWN.

3amiHa papgiaTopiB onaneHHA Ha GimeTaniyHi pagiaTopwm

BcTtaHoBneHi pagiatopy He MakTb 3MOrM 3a40BOSMIbHUTM HANEXHUN pexum ona-
neHHsa Oyaisni.

[na 3abe3anevyeHHa HOpMATUBHUX YMOB TensonocTadaHHa Oyaisni NponoHyeTbCS
3aMiHMTK iCHYIOMI pagiaTopu Ha HOBI BiMeTaniyHi pagiatopu 3 NOMINWeEHNMU NOKa3HU-
KamMmu Tennosiggaui.

BcTaHOBNEHHA TepMoperynaTopiB Ha npunagax onarneHHsA

Tepmoperynsatop npusHavaeTbCca ONd NiATPUMKU B NpuMilLeHi Oyaisni 3agaHol
HeobXxigHOI TemnepaTtypu MoBITPA. TepMOpPErynaTopu OnaneHHs 3MiHIKTb KiNbKiCTb
TeNnoHoCIA, dKka NpoxoauTb Yepes onasntoBanbHUA MPUCTPINA, B 3aneXHOCTi Bif 3MiHM
TemnepaTtypy B NPUMILLEHHI. TakuM YMHOM 36inblUyeTbCA abo 3MEHLLYETLCA KiNbKIiCTb
Tenna, BUNPOMIHIOBAHOIoO pagiaTopoMm.

Tepmoperynsatopu onaneHHs BCTaHOBMOWTL Be3nocepefHbO Ha onantoBanibHOMY
npuctpoi abo nepen HUM Ha TpybonpoBoai, WO nogae B NPUCTPIA TennoHocin. 3a o-
NMOMOroK TEPMOpPErynATopiB MOXHa BCTAHOBMOBATM TemnepaTypy B NPUMILLEHHI Ha
piBHi Bia +6 °C go +28 °C. [aHi npunaav [03BONSAIOTb NepeLLKomKaTh Neperpisy npu-
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MiLLeHb, 4O3BOSIAIOYM OTPUMATU €KOHOMIO 6rmn3bko 10% eHeprii, ska CNOXMBAETLCA Ha
onaneHHsa 6yaisenb. Kpim uboro, Tepmoperynatopu onaneHHs 3abeaneyyoTb B NpUMi-
LLIEHHAX KOMPOPTHY TemnepaTypy NoBiTPS.

YnawTtyBaHHA TennoisonauinHoro pednekropa

PagiaTtopn cuctemmn onasneHHa po3TalloBYHOTLCA YacTilwe 3a Bce Nif BikHaMu Ha
BiacTaHi NpudnuaHo 20 cm Big 30BHILHLOI CTiHW. TakMM YMHOM YaCcTUHAa TENMOBOro no-
TOKY BiJ pajiatopiB BUTpPAYaETLCA HA NPOrpiB CTiHW.

HawnnpocrTiwwii cnoci6 36inbleHHs TemnepaTypy B NPUMILLEHHAX Ha Kinlbka rpagy-
CiB - BMKOPUCTaHHA Tennosigbueatoyoro matepiany. [Ansa 36inblwieHHs Tennosigaadi 3a
GaTapei nomiwaTb TENNOI30NALUIMHMI pedNeKTop 3aBTOBLUKM 5 — 7 MM 3 NOBEPXHEID
i3 coonbrn (Hanpuknag, niHodos, niHonponineH). HaBegeHMn maTepian € camokneto-
YnM.

Tennosigbueatounin matepian 3 NOBEPXHE i3 PONbMM NEPELLKOAKAE HarpiBaHHIO
CTiHM Ta nigBuLye TemnepaTypy Y NpUMilLEeHHi Ha 2 — 3 rpagycu 6e3 JoaaTkoBMX BU-
TpaT Ha 36inbLUeHHa TeMnepaTypu TENSIOHOCIA.

Ha pucyHky 7.1.1. HaBegeHWIn 30BHILLHIM BUMNS4 TENNoi3onsauinHoro pedrekropa

PucyHok 7.1.1. 30BHIiLWHIN BUrNsa TeNoi3onsauinHoro pedriekropa

PesynbTatn po3paxyHKy eKOHOMIYHMX MOKa3HWUKIB peanisawil 3axo4y npvBeneHo B
Tabnuui HWx4e.

Po3paxyHok ekoHoMil (3a gonomoroto ENSI® EAB Software)

EkoHoMisi eHepril: TennoBoi eHeprii Ha onaneHHs: 14,83 KBT-r/m?pik
-OnantoBanbHa nnowia 3 980 m? = 53 088 kBT'r /pik
-‘BapTictb TE 0,62 rpH /kBTr = 32915 rpH/pik

IHBecTULT:

Pospobka/lTnaHyBaHHSA 42 646 rPH

YnpaeniHHs [NpoekTom 10 661 rpH

O6nagHaHHSA 346 498 rpH

BcTraHoBneHHs 133 268 rpH

Bcboro iHBecTULin 533 074 rpH

Yucra ekoHOMiIA 32915 rpH/pik

MpocTni CTPOK OKYMHOCTI 16,2 pokiB
JOMNCKOHTOBaHUN CTPOK OKYMHOCTI 13,3 pokiB

BHyTpilwHA Hopma peHTabenbHOCTi (IRR) 0

Yucrta npuBegeHa BapTictb (NPV) -233 287 rpH

KoediuieHT uncrtoi npuBegeHoi saptocti (NPVQ) -0,44
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HopaTtkoBa 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 ekoHoMil (3a gonomoroto ENSI® EAB Software)

EkoHoOMiIsi eHepril: TennoBoi eHepril Ha onaneHHs: 7,8 KBT-r/m?pik
-‘OnanioBanbHa nrowa 3 980 m? = 27 935 kBT-r/pik
-‘BapTictb TE 0,62 rpH /KBTr = 17 320 rpH/pik

IHBecTULT:

Pospobka/lTnaHyBaHHSA 11772 rPH

YnpaeniHHa MNMpoekTom 2943 rpH

O6nagHaHHs 95 646 rpH

BcTraHoBneHHs 36 787 rpH

Bcboro iHBecTULin 147 147 rPH

Yucra ekoHOMiIA 17 320 rpH/pik

MpocTn CTPOK OKYNHOCTI 8,5 pokiB

[JNCKOHTOBaHMN CTPOK OKYMHOCTi 13,3 pokiB

BHyTpiwHa Hopma peHTabenbHocTi (IRR) 8,1

Yucrta npuBegeHa BapTictb (NPV) 11 rpH

KoediuieHT uncrtoi npuBegeHoi saptocti (NPVQ) 0,07

3axig Ne2. MopepHisauia ¢pacagy
IcHyroua cuTtyauisn

CTiHn Gygisni B 3a40BiNbHOMY CTaHi, 3Ha4YHi NOLWIKOMKEHHS hacagy Ha 4ac npo-
BEOEHHS1 eHEPreTMYHOro ayauTy He crocTepiranncs.

CepeoHe 3HadeHHa  ornopy  Tennonepedadi  iCHyHYMX  CTiH  cKrajae
R = 0,77 v?*K/BT, WwWo He Bignosigae HopmMaTMBHOMY Moka3Huky ans |l TemnepatypHoi
30HM ekcnnyataudii 6yanHky R = 2,5 m*-K/BT (B13HaveHo BignosigHo ABH B.2.6-31:2006
«Tennosa izonauis dyaisernby).

Onwuc 3axoay
B skocTi nepesar npu yrenneHHi gacagy BUCTYNakTb HACTYMHI aCnekTu:

e EKOHOMIYHWNI — 3MEHLLEHHSI EHepro3aTpaTt Ha onarneHHsi NpUMiLLeHb NPMBNN3HO
Ha 30%;

e couianbHW acnekT — 36iNbLIEHHS KOMMOPTY NpuMiLLeHb (Bi4CYTHICTb NNiCHABN,
rpnbKy, HOPManbHUIA PEXUM BOSIOrOCTi Y NPUMILLEHHI, TOLLO).

3oBHILWHA Tennoizonsuisa dacaay 6yaisni 3abe3neynTsb:

e BiANOBIQHICTb MIKPOKNiMaTy BHYTPILUHIX MPUMILLLEHb BUMOram Aito4mx Ha TepuTo-
pii YKpaiHM TENNOTEXHIYHNX NapaMeTpiB;
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e 3MEHLLEHHS BUTPAT eHepril Ha CTBOPEHHA NOTPIOHMX NapamMeTpiB MiKpoKniMaTy
BHYTPILLHIX MPUMILLEHD;

e cTabinizauito TENIOBOro PEXnMy 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»

SaxucHe 0anobnoBansHe NOKPUTTA
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PospaxyHok edeKTUBHOCTI

Hecyua ctiHa

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

COPTO «CkaHpok». ToBwmHa TennoisonsuinHoro wapy nepepbadvaetbca 0i;=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 yTenneHHio, cknagae 1 446 m.

BapTicTb cuctemun 3anexuTb Big CKNaZHOCTI NPOEKTY Ta BUTpaT maTepianis, WO
BinbL AeTanbHO BU3HAYaETbCA Ha eTani pobo4oro NnpoekTysaHHsA. OpieHTOBHa BapTiCTb
BCTaHoBreHHss COTO, wo oTpumaHa y npeacTaBHUKIB KOMMAHii-BUPOOHMKA B SIKOCTI
KOMepUinHOI npono3uii, npuBegeHa B Tabnuui 7.1.2.

Tabnuua 7.1.2. OpieHtoBHa 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 YyTeNnseHHA 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: 30,57 KBT-r/m?pik
-OnanioBarnbHa nnowa 3580 wm? = 109 453 KBT'T /pik
-Baprtictb TE 0,62 rpH /kBTr = 67 861 rpH/pik

IHBecTUUii:

Pospobka/llnaHyBaHHS 70 560 rpH

YnpasniHHs [NpoekTom 17 640 rpH

O6nagHaHHs 573 301 rpH

BcTaHoBneHH4 220 501 rpH

Bcboro iHBecTULiN 882 002 rpH

Yucra eKoHOMIA 67 861 rpH/pik

MpocTuin cTPOK OKYNHOCTI 13 pokiB

[MNCKOHTOBaHUN CTPOK OKYMHOCTi 35,6 pokiB

BHyTpilwHA Hopma peHTabenbHocTi (IRR) 7,2

Yucra npuBeaeHa BapTictb (NPV) 22 701 rpH

KoediuieHT ynctoi npuseaeHoi BaprocTti (NPVQ) 0,03

3axig Ne3. MoaepHisauis faxoBoro nepekpurTa
IcHyro4ya cuTyauin
Hax ckatHun 3 ropuwem. Kpisna wndepHa.
CepenHe 3HaveHHsA onopy Tennonepegadi R = 1,5 m?K/BT.
Onwuc 3axoay

YTenneHHs gaxy rpae 3HavHy posb B MigBULLEHHI KOMGOPTHOCTI NMPUMILLLEHHS, NO-
ninweHHi noro mikpoknimaty. Kpim Toro, npasuneHo nigibpaHa Tennoizonauia 36inbuwye
TEPMIYHMI Onip 3aXMCHOT KOHCTPYKLUIT, WO AO3BOMSE 3HU3UTK BUTPATK Ha ONaneHHs 3a
paxyHOK 3MEHLUEHHS TennoBTpar.

3axogom nepenbavaeTbCcsa yTeNneHHs gaxy nnMrtamu 3 6a3anbToBOI MiHEpanoBa-
™. [na 3anobiraHHA NPOHUKHEHHIO Napu 3 >XUTMNOBUX NPUMILLEHb B MigNOKPiBENbHUIA
NPOCTIp NNaHyeTbLCA NPOKIIACcTX Napoi3onAuiiHUA Wwap. TakuMm YMHOM, CTPYKTypa yTen-
NeHHs HacTynHa: napobap’ep, yTenntoBay, rigpobap’ep.

CTpyKTypa yTENNeHHs 4axoBOro NepekpuTTs NpMBeAeHa 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. TeneckonivyHe NoKpiBesibHe
KpinneHHs

ToBLlMHa TennoizonsauinHoro wapy nepegdadvaetbca 6;;=100 MM, Wo 3abe3neunTb
3Ha4yeHHs onopy Tennonepeaadi Rep, = 3,46 M?K/BT.

BaprTicTb peanisauii 3axogy 3anexuTb Bif CKNagHOCTI NPOEKTY Ta BUTpaT maTepi-
anis, Wo BiNbL AeTanbHO BU3HAYaETbLCA Ha eTani pobo4yoro NPOeKTyBaHHS.

3aranbHa nnowia noBepxHi, Wo nignsrae yrenneHHo, cknagae 1 298 M2,

PeaynbTat po3paxyHKy eKOHOMIYHUX NMOKa3HWUKIB peanisauii 3axoqy npueeneHo B
Tadnuui HMxYe.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

ExoHoMisi eHepril: TennoBa eHepria Ha onaneHHs: 12,6 KBT-r/mM?pik
-‘OnanioBanbHa nnowa 3 580 m> = 45119 kKBTr /pik
‘Baprictb TE 0,62 rpH/kBTT = 27 974 rpH/pik

IHBecTUULIT:

Po3pobka/lTnaHyBaHHA 31706 rpH
YnpaeniHHa MNMpoekTom 7 926 rpH

O6nagHaHHSA 257 610 rpH

BcTtaHoBneHHs 99 081 rpH

Bcboro iHBecTULiN 396 323 rpH

Yucra eKOHOMIA 27 974 rpH/pik

MpocTuNn CTPOK OKYMHOCTI 14,2 pokiB
ONCKOHTOBaHUN CTPOK OKYMHOCTi 70,9 pokiB

BHyTpiwHsa Hopma peHTabenbHocTi (IRR) 6,5

Yucrta npuBegeHa BapTictb (NPV) -23 382 rpH

KoediuieHT uncroi npuBegeHoi BaptocTi (NPVQ) -0,06

3axig Ne4. 3amiHa BikOH Ta 6anKOHHMX GNOKIB
IcHyro4a cuTyauin

ByaiBna xapakrepm3yeTbCs 3HAYHOH KifbKiCTHO BIKOH BENUKOro po3mipy. OCHoBHa
yacTka BikOH B OyaiBni — 3 gepeB’sstHAMU pamamu, LLO MalTb 3HAYHUIN CTPOK eKcnya-
Tauil, BiOXWNEHHA B KOHCTPYKUIT (OepeB’sHi pamMu BIKOH PO3COXINCS, YTBOPEHI 3HauYHI
WinMHW) Ta HUM3bKUK onip Tennonepenadi. Mamke 15 % nnowi AepeB’stHUX BIKOHHUX

EC3.031.125.02.03.01 EHep2emuy4Huli aydum 6yaiBenb
M. 3anopixoksi

EHepzocepeicHa komnaHisi «kEkosnio2iyHi Cucmemu»

35




6rokiB 3aMiHEHO Ha MeTanonnacTUKOBI, i3 3aCTOCYBaHHAM He eHeproeeKTUBHOro TUny
cknonakeTty, onip Tennonepegadi akoro R = 0,36 m*K/BT.

CepeoHe 3HadeHHa ornopy Tennonepedadi  iCHyHUMX  BIKOH  cKragae
R = 0,36 v*K/BT, Wwo He Bignosigae BianoBigHOMY HOpMaTUBHOMY MOKasHuKy ans |l
TemnepaTypHol 30HM ekcnnyartauii 6yauHky R = 0,56 m*K/Bt (3rigHo OBH B.2.6-
31:2006 «Tennoga i3onsuia 6yaisenb»).

Onwuc 3axoay

Hanbinbwi BTpaTn Tenna BigdyBaloTbCA Yepe3 cTapi BikHa BESIMKMX Ta CEpeaHix
po3MmipiB. Yepes He3adoBINbHUN CTaH, PEKOMEHAYETLCHA 3aMiHUTUK ICHYIOYI BiKHA Ha Me-
TanonnacTukoBi eHeprosbepiratodi. Takox npoekTom nepeabayvyaeTbCsl 3amiHa BCTaHO-
BMEHMX 3BMYaANHUX CKNOMakeTiB B METANoNNacTMKOBMX BiKHaxX Ha eHeprosdepiratoui.

Po3paxyHoK edeKTMBHOCTI BNpoBagXeHHA eHepro3bepiraoyoro 3axogy BUKOHa-
HUN Ha NpPUKNagi BUKOPUCTAHHA eHeproeeKTUBHMX BIKOH BUPOBHULTBA KoMnaHil «Bi-
KOHOa».

CyyacHe BIKHO cknagaeTtbcst 3 NPOoduinNbHOI cMCTeMM Ta cknonakeTy. [opiBHsMbHa
XapakTepucTnka NponoHOBaHMX NPOdIiNbHUX CUCTEM HaBeaeHa B Tabnuui 7.1.3.

Ta6bnuusa 7.1.3. lNMopiBHAMNbLHI XapakTePUCTUKM NPOMINbHMUX CUCTEM

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

2 | MoHTaxHa rmubuHa 60 Mm 82 Mm

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

Ha pucyHky 7.1.5 HaBegeHa BikoHHa cuctema tuny «BikoHga KOTTEDXK».

PucyHok 7.1.5. BikoHHa cuctema tuny «BikoHga KOTTEDXK».

3 | g L

b 5 L2

| B S

38

82

3agna 3abe3nevyeHHss MaKCMMarbHOMO €eHepro3bepexeHHs pPEeKOMEHAYETbCS
BCTaAHOBIEHHS BiKOHHOI cuctemun Tuny «BikoHaa KOTEOXK» 3 eHepro3bepiratoumm aBo-
KaMepHMM CKnonakeToM 3 MNNacTUKOBMMW AUCTaHUIMHMMK pamkamn (PUCYHOK 7.1.6).
EHeprosbepiratoui cknonaket BUpobnsoTh 3i CKa 3 HanumeHHaM ioHiB cpibna (i-ckno)
Ta HAMOBHEHHSAM KaMep CKIonakeTy iHEPTHMM ra3oM aproHOM.
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PucyHok 7.1.6. EHeprosbepiratoumii ckrnonakeT

. ConHeuwHas
IHEPrMA

IHED

maA
CEET/

SanonHeHo
razom aproHomMm

S3anonHeHo
razom aproHom

/ Tennosan
IHEPNMA
Crexno 4 mm
Crexno 4 mm
HMAKOIMMCCHMOHHOE
Mnacrukosan
Crerno 4 nmn AMCTAHLMOHHAR
MY NETHEYHELMOHANBEHOE panmea

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

fgavdi R=1,2 M%-K/BT.

B Tabnuui 7.1.4 npuBegeHi NOPiBHAMbHI XapakTepPUCTUKN CKITONakeTiB.

Tabnuusa 7.1.4. lNopiBHANbHA XapaKTepUCTMKa CKIOMNakeTiB

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

N CKIonakeTy Tennonepenadi, . o o .
KeTy 2 HicTb, % daktop,% | isonauii, ab

m--K/BT

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

cKronakeT

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

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

CepenHbo3BaXxeHW onip Tennonepegadi BikHa po3paxoBaHUK 3rigHO (OOpMynu:

n
Fcn +ZE

_ i=1

np F n

F
cn + 1
Rch ; RZi

R

ne Fe, — nroLua CaiTnonpo3opoi YacTuHu, M?;
Rysi, Fi—onip Tennonepenadyi Ta nnoLua i-ro Henpo30poro enemeHTy.

CepenHbo3BaxeHu onip Tennionepefadi  BIKOHHOro ©OnOKy CTaHOBUTUME

R=0,97 m>-K/BT.

OcTaTo4Hnn BUBIp TUNY eHeprosbepirato4oro ckronakeTty BiabyaeTbca Ha eTani

po60o40oro NpoekTyBaHHs. [1ns po3paxyHKy epeKTUBHOCTI BNPOBaXKEHHS 3aX04y MpPOekK-
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TOM nepenbayaeTbCs BCTAHOBMEHHSA BIKOHHOI cuctemu Tuny «BikoHga KOTEODX» 3
ABOKaMepHUM eHeprosbepiratounm cknonaketom Tuny TERMO tech euro. BapTicTb Bik-
Ha, B 3aeXHOCTIi Big po3Mipy Ta OyHKLUiOHaNbHUX MOXIMBOCTEN OTPUMaHa y npeacra-
BHUKIB KOMMNaHii-BMPOOHMKa B SAKOCTi KOMepUiNHOI npono3uii (tabnuusa 7.1.5).

Tabnuua 7.1.5. OpieHTOBHa BapTIiCTb BiKOH, rPH

[BokamepHui cknonakeT, npodinb «Bikonga KOTEOXK»

Poamipu BikHa TERMO tech euro | CLIMA tech euro | ISO tech euro MULTI tech euro
1,3x1,4 1995 2119 2545 2 808
2,1x1,4 2 864 3089 3823 4278

0/6 (%ﬂi‘;””"'“ 3008 3317 4072 4534

B pamkax peanisauii 3axogy gogatkoBo nependayaetbCa 3amiHa BCTAHOBMEHUX
3BUYaMHMX CKMNOMaKETIB B METANonNnacTMKOBUX BikHAX Ha of4HOKaMepHi eHepro3bepira-
todi cknonaketn TERMO tech. ®opmyna cknonakety (3rigHo OBH B.2.6 — 31:2006
«KoHcTpykuii 6yaisens i cnopya. Tennosa isonsauia 6yaisenby») — 4-16n-4i; onip Tenno-
nepepadi R=0,62 M?K/BT. CepeHbO3BaxXeHU onip Tennonepenadi BiKOHHOrO Grioky

ctaHoBuTUMe R=0,6 M*-K/BT

3aranbHa nnouwja BiKOH 3 AEPEB’SSHUMU pamaMu, LLO NiANarae 3amiHi, ckrnagae
427 M2, BankoHHUX Grokie — 20 M2, lMnowa 3amiHn cknonakeTiB iCHYHO4YMX MeTanonnac-

TUKOBMX BiKOH — 26 M2,

PesynbTatn po3paxyHKy eKOHOMIYHUX NOKAa3HWUKIB pearnisauii 3axoqy npuseneHo B

Tabnuui HKUxX4e.

Po3paxyHok ekoHoMii (3a gonomoroto ENSI® EAB Software)

EkoHomist eHepril: TennoBoi eHeprii Ha onaneHHsa: 40,76 KBT-r/M?pik
-OnantoBanbHa nnowa 3580 M2 = 145 925 kBTr /pik
Bapricte TE 0,62 rpH/kBTT = 90 474 rpH/pik

IHBecTUULIT:

Pospob6ka/lTnaHyBaHHS 101 187 rpH
YnpaeniHHsa NMpoekTom 25 297 rpH
O6nagHaHHSA 822 145 rpH
BcTaHoBneHHs 316 210 rpH
Bcboro iHBecTuuin 1264 838 rpH
Yucra eKoHOMIA 90 474 rpH/pik
MpocTuin CTPOK OKYNHOCTI 14 pokiB
[JMNCKOHTOBaAHUN CTPOK OKYNMHOCTi 56,8 pokiB
BHyTpiwHa Hopma peHTabenbHocTi (IRR) 59

Yucrta npuBeaeHa BapTictb (NPV) -142 142 rpH
KoediuieHT uncToi npuBeaeHoi BapTOCTi 0.1

(NPVQ) ’
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3axig Ne6. YacTkoBa moaepHi3auisa cucteMm BeHTUNALIT

B 6yaiBni nepepbavyeHa NpMpOAHO-BUTSXKHA CUCTEMA BEHTMRSAUIT 3 NPUPOOHUM
CMOHyKaHHAM. punnme nosiTps 3abe3neyyeTbCsl Yepes BikHA Ta HELLiNbHOCTI B ABe-
pSAX, BUOANEHHS — 3@ PaxyHOK Pi3HULi TUCKIB Yepes3 BEHTUNSALiINHI KaHanu, Wo BUXOOATb
Ha gax. B npumiweHHsx cneuianbHOro NpusHavyeHHs (KyxHs, nparnbHs TOWO0) 3a Npoek-
ToM nepenbadeHa okpema cuctema BeHTUnAUIL.

Taka opraHisauiss cuctemum BeHTUNAUiT 6yANHKY NpM3BOAUTb OO0 BTpaT TENmoBOil
eHeprii nopsaaky 20-35% Big 3aranbHuX, WO He 3abe3neyye 4OCTaTHbOro PiBHS eHepro-
3b0epexeHHs B byaisni.

Onwuc 3axoay

Mpwn 3amiHi BikOH Ta yTenneHHi acagy 6yaiBni rocTpo CTaHe NUTaHHA WOoAO0 3a-
BesneyeHHs HOPMOBAHOro NoBITPOOOMIHY B 3aknagi. Yepes repMeTUYHICTb eHepro3de-
piratoymx BiKOH iCHytOMa cucTema BeHTUNALIT npautoBaTth He byae.

[na 3abes3neyeHHss HOPMOBAHOrO MNOBITPOOOMIHY, KWW Bignosigae caHiTapHo-
ririeHiYHMM HOpMaMm, B NMPUMILLLEHHAX 3 NPUPOAHOK BEHTUNSALIED, Ae NOCTINHO nepeby-
BalOTb N0AM, NPONOHYETLCA BCTAHOBUTU NoOKanbHIi NPUCTPOI BEHTUNALII 3 pekynepaTo-
pamMu TENnNoTun.

JlokanbHa NpuUNIMBHO-BUTSXKHA CUCTEMA BEHTUNSALIT, MOHTYETLCA B BEPXHi Yac-
TUHI CTiHW, sIKa rPaHNYNTDb i3 30BHILLHIM CepeaoBULLEM.

BeHTunsauia npumiwieHb BiagbyBaeTbCA 3a paxyHOK TOro, Lo cuctemMa Bigdupae no-
BITPS 3 MPUMILLLEHHA Ta CKMOA€E MOro Ha 30BHi, O4HOYACHO 3 YMM NPUMYCOBO HarHitae
CBiXXe NOBITPS 40 NpuMieHHs. [pu LboMy NOBITPSHI NOTOKK po3ainieHi Mixk coboto. 3a
pPaxyHOK MPOXOPKEHHSI MOBITPSAHUX MOTOKIB Yepe3 CUCTEMY MigHMX TennoobMiHHUKIB,
po3TalloBaHNX BcepeamHi pobovoro moayns, Tenne BUTSXKHE MOBITPA Bigdae CBOE Ten-
N0 XONogHOMY MPUNIINBHOMY.

TakMM YMHOM 34INCHIOETLCA €PEKTUBHMI MOBITPOOOMIH NpuMiLLeHb (KBapTup) Ta
3abe3nevyeTbCs, 3aBAAKM pekynepauii, eHeprosbepiratoumin epekT — NPUNINB CBIPKOIO
noBiTPS 6€3 NopyLEeHHS TENNOBOro KOMGOPTY.

Konu BeHTMNAUIS npautoe B MiTHIM nepiog, B pekynepaTtopi BigdyBaeTbCcs 3BOPOT-
Hi NpoLec — KOHOMLIOBAHHS.

MigKnoYeHHs BEHTUNALINHOT YCTAHOBKU 34IMCHIOETBCA A0 CTauiOHapHOT Mepexi 3i
3MiHHUM cTpyMoM, Hanpyroto 220 B ta yactoTtoto 50 'y,

OcHOBHI nepeBaru geueHTpaniaoBaHOi CUCTEMU BEHTUNALII:
e EKOHOMIsSi TENNOBOI eHepril;
e KomnakTHi rabaputy;
e LlIBNAKICTb Ta NErkiCTb MOHTaxy;
e BigcyTHICTb BUTpaTHUX MaTtepianis;
e Jlerkictb Ta NpocTOTa B ynpasniHHi Ta 06CNyroByBaHHi;

e MoxnuBicTb nepeBecTn poboTy cucTeMu B 6€3LLIYMHUIA HIYHUIA PEXNM.
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Ha pucyHky 7.1.7 HaBegeHa npuknag geueHTpanisaoBaHOi CUCTEMU BEHTUNALI.

PucyHok 7.1.7. Cxema feueHTpanizoBaHol cuctemu BeHTUnAuii tuny MNpaxHa

XONOOHE /l/
noaiTpa

3308Hi BMAANEHHA TENNOro
(" NOBITPA 3 NPUMIWEHHA

nigirpiTe NOBITRA 3308HI

/ [ ¥ __ MigHwi TennooBminHuk i A AundhnerTo
L R
3 |

g —

81 {
§ g 11 |
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2 E. | 1 MIigHWA TennooGMmiHHWK ,v:: . BEHTANATOPR
g e
(-]

IPB_BI'IELIiiM BUOANEHHA TENNOMO

~ NOBITPR 3 NPAMILLEHHS

4%

B Tabnuui 7.1.6 HaBefeHi xapakTepUCTUKN MOAENBbHOro paay AeLeHTpanizoBaHol
cuctemun BeHTUNAUIT Tuny lMNpaHa.

Tabnuusa 7.1.6. XapakTepucTuku MOAENbHOrO psay AeueHTpaniaoBaHol cMcTtemMm
BeHTMNAuUil Tuny MNMpaHa

LiameTp Kop- [o6Goge O6’emn NOBITPOOOMIHY
3
HaiimeHyBaHHS nycy po6o4o KKIL, % CMOXMBAHHA npv pekynepadii, m°/rog
ro moayno, eneKkTpoeHepril, .
NpPUTOK BUTOK HiY
MM kBT-rog

HeueHTpanizoBaHa
cuctemMma BeHTUnauii 150 67 0,007 — 0,032 125 115 25

«[paHa-150»

HeueHTpanizoBaHa
cuctemMa BeHTuUnauii 200 74 0,007 — 0,032 135 125 25

«lMpaHa-200G»

HeueHTpanizoBaHa
cuctemMa BeHTUnauii 340 54-78 0,030 -0,110 540 520 -

«lMpaHa-340A»

Po3paxyHok edeKTMBHOCTI BMpPOBagKEHHSA eHepro3bepiratodoro 3axony BUKOHa-
HUM Ha npuknagi «lpaHa-200G» (giameTp pobodoro mogyns 200 mm) 3 po3paxyHKy
OAMH NPUCTPIN Ha NoLwy NpUMiLLLeHHSA Jo 60 M2,

CepenHbonoboBe CrOXMBAHHA enekTpoeHeprii 0gHMM NPUCTPOEM AeLeHTpani3o-
BaHoOI cnctemun BeHTuUnauii cknagatume 0,024 kBt-rog.

Octato4Hun Bubip obnagHaHHA OeueHTpani3oBaHOI BEHTUNAUIMHOI CUCTEMWU NO-
BMHEH BigbyTnca Ha cTagii pob0o4yoro npoekTyBaHHS.

PesynbTatn po3paxyHKy eKOHOMIYHMX MOKa3HUKIB peanisawil 3axo4y npvBeneHo B
Tabnuui HWx4e.
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Po3paxyHOK eKoHOMii (3a AONOMOro ENSI® EAB Software)

ExkoHoMis eHepril: TennoBa eHeprigd: 59 820 KBT-r/ pik
BapTictb TE 062 rpH/kBTT = 37 088 rpH/pik
IHBecTUUiT:

Po3pobka/lTnaHyBaHHS 13 087 rpH
YnpaeniHHsa NMpoekTom 3272 rpH
ObnagHaHHSA 106 330 rpH
BcTaHoBneHH4 40 896 rpH
Bcboro iHBecTuUin 163 584 rpH
EiO BnaaTkm Ha pik 3214 rpH/pik
Yucra eKkoHOMIA 33874 rpH/pik
NMpocTui cTpOK OKYNMHOCTI 4,8 pokiB
[MNCKOHTOBaHUN CTPOK OKYMHOCTi 6,1 pokiB
BHyTpiwHA Hopma peHTabenbHocTi (IRR) 19,2

Yucra npuBeaeHa BapTictb (NPV) 144 937 rpH
KoediuieHT yncToi npuBeaeHoi BapTOCTi

(NPVQ) 0,89

3axig Ne7. MoaepHisauis cucteMun BHYTPILLHLOrO OCBITIEHHSA

Onuc icHylo4oro craHy

Cuctema BHYTPILIHBbOrO OCBITNEHHSA 3aKnagy CKragaeTbCs 3i CBITUNbHUKIB 3 Nlam-
namm posxaproBaHHA, NiHINHUX NIOMIHECUEHTHUX Ta KOMMAKTHUX JTHOMIHECUEHTHUX

namn (eHepro3bepiratoui abo KI1JT).

Onuc 3axoay

CaiTnoaiogHe OCBITNEHHS — anbTepHaTMBHA TEXHOMONISA LWTYYHOrO OCBITNIEHHS, WO

3acHOBaHa Ha BWMKOPUCTaHHI CBITNoAioAiB B SKOCTI gXepena ceitna. Lle HoBuin Bug
OCBITNEHHS, NpUHUMN Ta poboTa SKoro, KapanHanbHUM YMHOM BiOpPI3HAETLCS Bif, IHLUNX.

3axo4oM MPOMOHYETLCS MOAEPHI3aLid CUCTEMU BHYTPILLHLOMO OCBITNIEHHS LUMSA-
XOM 3aMiHK flaMn po3)KaploBaHHS, LLIO BCTAHOBIEHI B kopuaopax, kabiHeTax Ta nigcob-
HUX MPUMILLIEHHSX, 3@ BMHATKOM NpUMIlLeHb, Ae nepebyBaoTb AiTW, CBITNO4IOOHMMMN
namnamu. Kinbkictb namn, wo nignsrae 3amiHi — 43 wr.

EkoHOMIYHMI edhekT npoekTy 3abe3nedvyeTbCs 3a paxyHOK 3HWXKEHHSA BUTpaT Ha
onnarty enekTpoeHepril, WO CNOXNUBAETLCH iICHYHOHYOK CUCTEMOI OCBITNIEHHS.

Takox goaaTkoBMM ePEKTOM € NMOKPAaLLLEHHS SIKOCTi OCBITNIEHHS.
lMepeBaru ocBiTNEeHHA HA OCHOBI cBiTNOAIOAHUX famMn
EkoHOMIn

[Mpwn ogHakoBUX NapameTpax CBITNIOBOro NOTOKY, CMOXUBAHHSA €NTEKTPUYHOT eHepril
ceiTnogiogHoto namnoto B 10 pasiB MeHLE, HiXX y naMmnu po3XaploBaHHS, Ta 6inbLl Hix
B 2 pa3sn MeHLLE, HiXX Y NIOMIHECUEHTHOI namnu.

AkicTb cBiTNa

3a gonomoror CBITNOAIOAHOT Namnu CTBOPKETLCSA MOTIK CBiTNa Hanbinblw npubnmke-
HUMW 0O COHSAYHOro, MPUPOLHOro OCBITNEHHS. B cBiTnogiogHin namni BigCyTHIN edekT
MEPEXTIHHS, WO He BUKITMKAE BTOMU OYEN.
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EkonoriyHa umcTtoTa

Poboue cepepoBuLle cydyacHUx eHeprosbepiratoumx namn 3anoBHIOETLCA Napamm
pTyTi. CBiTNoAIioAn He MICTATL PTYTi Ta € 6e3ne4YHNMM AN 30BHILLHLOrO cepeaoBuLLa.
Taki namnn 6e3neyHi Ta NPOCTi y BUKOPUCTaHHI, 36epiraHHi, TpaHCNOPTYBaHHI Ta yTUni-
3aulil.

TepmiH po6oTu

TepMmiH ekcnnyartauii ceitnogiogHoi namnu cknagae npubnusHo 50000 roawuH.
BHacnigok yoro yac poboTu CBITNOAIOAHMX NaMn CKNajae :

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

YcTaHoBKa CBIiTNOAIOAHOT flaMnn He noTpebye perynsipHoi poboTn no 3amiHi He
TiNIbKM camol fniamnu, ane n NyckoBuX NPUCTPOIB.

MexaHi4yHa MiLHiCTb

Jlamnn po3xaproBaHHS Ta NIOMIHECLIEHTHI aMnn MakoTb B CBOIN KOHCTPYKLT TOHKI
BONb(PaMOBI HUTKM PO3XKAPHOBAHHS, NPU MeXaHiYHUX KONUBaHHAX (yaapu, TPACKN) HK-
Tka 0OpuMBa€eTbCA, WO NpU3BOAUTL OO BTpaTW npauesgaTHocTi namnu. CeiTnogiogHa
namna cTivika 40 nofibHNX MexaHiYHMX BTpyYaHb Ta HE Ma€ B CBOI KOHCTPYKLiT KPUXKOro
ckna.

TemnepatypHUN pexum

CeiTnogiogHa namna BKIIOYMAETLCA NpU TemnepaTypi 30BHILLHLOIMO cepenoBuLla
Big +40 go -25 °C. Lle nosBonse BUKOpMCTOBYBATU Nnamny B NPUMILLEHHAX 3 HU3LKOK
TemMnepaTypoto Ta Ha BYNuLi.

CrinkicTb fo nepenaaiB Hanpyru

Hanpyra B cy4acHUx enekTpuyHuX mepexax He ctabinbHa Ta cknagaeTbcs 3 noc-
TINHUX KOMYTaUiNHUX MepeLuKon, WO BUKIMKaKTb nepenagu Hanpyrin. B nopiBHAHHI 3
NIOMIHECLIEHTHOIO NaMroro CBITNodiogHa famna, B CUy CBOMO YCTPOK, MPaKTUYHO He
4YyTnmMBa O 3MiHU Hanpyru >XUBIEHHS.

lMpocToTa ycTaHOBKM

CeiTnogiogHa namna He notpebye onsa cBoel poboTn 4OOaTKOBUX MYyCKOBUX NpU-
CTpOIB, sKi HeOOXiaHi 4na poboTn NMIHECUEHTHOI NaMmnn (apocenb, cTapTep, KOHAEH-
cartop).

Henonikn ocBiTNeHHs HA OCHOBI CBITNOAIOAHMX NamMn

CaiTnogiogHi namnu «NpAMOI 3aMiHMy namn po3KaptoBaHHS NO NPUAHATHIN LiHI Ta
AKICHMM XapaKTepuUCTMKaM Ha JaHuMM MOMEHT BiACYTHi. HegoctaTtHbo BMBYeEHi Bionoriy-
HWIW BNAIMB HOBWUX AXKepen cBiTna.

Hanpwuknag, HegonyctumMe 3acTOCyBaHHSA CBITNOAIOAHMX CBITUITbHUKIB 3 KOpenbo-
BaHO KonipHo TemnepaTypoto noHag 3500 K B nanatax iHTEHCUMBHOI Tepanii, B kabi-
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Hax MAaLUMHICTIB, B AUTAYMX i LUKINbHMX 3aKnagax yYepes3 cnekTpanbHUM cKrag ceiTna

(«cuHs HeBe3nekay).

PesynbTatn po3paxyHKy eKOHOMIYHUX NOKa3HWUKIB pearnisauii 3axoqy npuseneHo B

Tabnuui HKUxX4e.

Po3paxyHOK eKOHOMii

EkoHoMmist eHepril: EnexktpuyHa eHepria: 2 817 KBT-r/ pik
Bapricte EE 0,95 rpH/KBT T 2 668 rpH/pik
IHBecTULT:

Po3pobka/lTnaHyBaHHA 499 rpH
YnpaeniHHa MNMpoekTom 125 rpH
ObnagHaHHA 4 053 rpH
BcTaHoBnEHHS 1559 rpH
Bcboro iHBecTuuin 6 235 rpH
Yucra ekoHOMIA 2 668 rpH/pik
lMpocTni CTPOK OKYMHOCTI 2,3 pokiB
ONCKOHTOBaHUMN CTPOK OKYMHOCTi 2,6 pokiB
BHyTpiwHA Hopma peHTabenbHocTi (IRR) 42,8

Yucrta npuBeaeHa BapTictb (NPV) 22 030 rpH
KoediuieHT uncToi npuBeaeHoi BapTOCTi 353

(NPVQ) ’

7.2.3anponoHoBaHi eHeproedeKkTUBHiI 3axoau

EHeproedekTBHI 3axogu 3rpynoBaHi No nakeTax B 3asieXHOCTI Big Kanitanoem-
HOCTI Ta OYiKyBaHOI €KOHOMII TennoBoi eHepril. EKOHOMIYHI NoKa3HMKM 3axofiB 3BefeHi

B Tabnuusax 7.2.1 - 7.2.2.

Tabnuusa 7.2.1. EKOHOMiYHi NOKa3HUKMN eHeproedeKTBHUX 3axoaiB nakeTty 1

Lkona Ne72 OnantoBanbHa nnouwia: 3 580 m?
no Byn. JlepmoHTOBAa, 6ya.21 M. 3anopixks tia:
MpocTtuin MpocTtuin
CTPOK NPVQ* | cTtpok okyn-
: YucTa pivHa OKYMHOCTi | Mo Ta- HOCTI**
EHeproedekTnBHi 3axoaun | IHBecTuuji ,
€KOHOMist no Tapu- | pudpam | no Tapuam
dam 2012 p. 2020 p.
2012 p. (Qosidkoe0)
Maket 1 TUC. TPH | KBTrog | TUc. rpH piK piK
|HacTkoBa MOAEPHISAIA | 1471 | 57935 | 17,3 8,5 0,07 5,0
CUCTEMM OManeHHs
p.|3aMiHa BIKOH Ta bar- 12648 |152864| 94,8 133 | -007 7.9
KOHHUMX GMOKiB
3 | lacTkoBa MOAGPHISALIA | 4136 | 59071 | 356 4,6 0,98 2,7
cUCTEMM BEHTUNALLI
YacTkoBa MoaepHisauis
4./ cUCTEMM BHYTPILLHLOIO 6,2 2817 2,7 2,3 3,53 1,4
OCBITIIEHHS
Bcboro 1581,8 [242887| 150,4 10,5 0,07 6,2
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Tabnuusa 7.2.2. EKOHOMiYHi NOKA3HUKN eHeproedeKTUBHUX 3ax0iB nakeTy 2

Wkona Ne72 OnantoBanbeHa nnowa: 3 580 m?
no Byn. JlepmoHTOBa, 6yA.21 M. 3anopixeks ta.
MNpocTtnin lMpocTtnin
CTPOK NPVQ* | cTpok okyn-
EneproechexTieri aaxony | IHeecTawji Yucra piyHa OKYMHOCTI | Mo Ta- HOCTI**
P A H €KOHOMiS no Tapu- | pudcam no Tapudam
dam 2012 p. 2020 p.
2012 p. (Ooeidkoeo)
Maket 2 TUC. TpH | KBT-rog | Tuc. rpH pik piK
KomnnekcHa mogepHi-
1. | 3auis cnctemun ona- 533,1 53 088 32,9 16,2 -0,44 9,5
NeHHs
2. |MogepHisauis dacagy 882.,0 109 453 67,9 13,0 0,03 7,6
3, |MonepHisauis BaxoBo- | 395 3 | 45119 | 28,0 14,2 -0,06 8,3
ro NepekpuTTA
4, |S3MiHABIKOH TAGAN- | 45548 | 145925 | 90,5 140 | -0,11 8,2
KOHHMX GrokiB
YacTtkoBa MogepHisa-
5. |uig cuctemun BeHTUNSA- 163,6 56 426 33,9 4.8 0,89 2,8
i
YacTtkoBa MmoaepHisa-
6. | Lis cucTeMM BHYTpILL- 6,2 2 817 2,7 2,3 3,53 1,4
HbOrO OCBITNIEHHS
Bcboro 3246,1 | 412828 | 255,8 12,7 -0,06 7,5

* - 6a3osara Ha cmasuj OuckoHmyeaHHs1 7 %.
** - po3paxyHKU CmMpOKie oKyrnHocmi 3pobreHo rno 6asi npoeHo3Hux mapucgpie 2020 poKy 3 Memoro ropis-

HSIHHS1 [TOKa3HUKI8 eKOHOMIYHOI e¢hekmugHocmi no 6asi icHyro4ux ma maltbymHix mapudis.
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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 mapucghbie 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 3HUXEeHHS mepMiHy OKYNHOCMI MpoeKkmie 8Haciiook pocmy mapudgie.

rpH/lkan e$=TennoBa eHepria ANA HaceneHHss e$mTennoBa eHepria Ansa 6rogxeTty
1800
1600
1400
1200
1000
800
600
400 -
200 -

2007 2009 o0\ 0N 20\D O\ T 2079 202} 0023 2029

OkynHicmb rpoekmie mepMomMoOepHizayii 3anexums 8i0 eapmocmi mernnogoi eHepeail,
Ha npuknadi munogoeo npoekmy Ha 2pahiKy HUx4ye HagedeHa 3aslexXHICmMb CMPOKY OKYMHOCMI
8i0 mapuby Ha merisiosy eHepeilo.

3anexHicTb CTPOKY OKYNHOCTI NPOEKTiB TepMOMoaepHisauii

ner XUTNOBUX Ta OloaXeTHMX OyaiBenb Big TapudgiB Ha TennoBy eHeprito
40,0 =d=bGlomKeT | =iimHaceneHHs
35,0
30,0
25,0
20,0
15,0
10,0

5,0

0,0

12912501 780% 45135 3 183% (g0 1570, (11 1Y%, 110 1855, 6 11922 1425 g1 421
Tapud, rpH./lkan
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Habip 3axoais, wo BxoasaTtb Ao lNMakety Ne1, noTpebyoTb MEHLIUX KaniTanbHUX BU-
TpaT, NPoTe A03BOMSATb HECYTTEBO 3HM3UTU CMOXMBAHHA eHeprii Ha onaneHHs byaisni.

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

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

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

e 3abe3neyeHHs perynoBaHHA HeoOXigHMX NnapameTpiB BHYTPILHLOrO MOBITPS Y
NPUMILLLEHHAX 3 YpaxyBaHHSM IHTEHCUBHOCTI COHSAYHOIO BUMPOMIHIOBAHHS | KOHT-
posSit0 TeMnepaTypu y NPUMILLEHHAX NPOTAroOM YCbOro onasoBanbHOro nepiogy
3anexHo Big TemnepaTtypy 30BHILWHBOrO MNOBITPA, aBTOMATU4YHE peryritoBaHHSA
nogadi TennoTu y nepiogm NoTenniHHs;

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

e 3HayHe 3HWXKEHHS NnaTexiB 3a eHepropecypcy;

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

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

Tabnuusa 7.2.3. oka3HMKM eKOHOMIT eHeprii 3rigHo lMakeTy 2, 3 po3gineHHamM Ha
okpeMi notpedn.

. OannHunuga basoBe CnoXuBaHHS .
HanmeHyBaHHs . . . EkoHowmis
BUMIPIOBaHHSA | CMOXWBAHHA | MNicns 3axopnis
LleHTpanizoBaHe onaneHHs kBT-roa 610 542 200 531 410 011
EnektpoeHepria kBT'roa 39914 37 096 2 817

3HMKEHHS CMOXMBAHHSA €HEeprii Ha onaneHHs BHACNiAoK BNPOBaA)KEHHA eHepros-
Gepiratounx 3axoaiB OOUINTbBHO BUPA3UTK y BigCOTKax Big 6a30BOro CnoXuBaHHA eHepril
Oyaisneto.

Ha pucyHKy 7.2.1 306paxeHO CTPYKTYypYy €KOHOMIi TENSOBOI eHepril Ha onaneHHs
nicna BNpoBaKeHHs1 eHeproedekTnBHNX 3axoais. CrnoXnBaHHA TENMOBOI eHepril 3HU-
3uTbcs Ha 67 % Big 6a30BoOro cnoxmBaHHs ByaiBre Ha onaneHHsi, po3paxoBaHOro npu
AOTPUMaHHI HOPMaTUBHNX YMOB.
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PucyHok 7.2.1. BbanaHc eKOHOMIT CNOXUTOT TENNOBOI eHeprii Ha onaneHHs byais-
neto, kKBT-rog/pik

ExkoHOMifl Big BNpoBaaXeHHA eHepro3bepiraroumnx 3axoais
H CnoXnBaHHA eHeprii nicns BnpoBaaXeHHA eHepro3bepirarounx saxonis

200 531
33%

410 011
67%

9%

9 18%
(1]

7%

24%

B@KomnnekcHa moaepHisauis cuctemu onaneHHs
ETepmomMoaepHisauisa cdhacany

TepmomMoaepHi3auia 4axoBOro nepekpuTTa
M TepMomMopaepHi3aLif 30BHILUHIX CBITIONPO30pPUX KOHCTPYKLIN

M BnawTyBaHHA NokanbHUX NPUCTPOIB BEHTUNALII 3 peKynepaTopamMu Tensiotun

EC3.031.125.02.03.01 EHep2emuy4Huli aydum 6yaiBenb

M. 3anopixoksi

EHepzocepeicHa komnaHisi «kEkosnio2iyHi Cucmemu»

47




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

[o EE 3axopnis MNicns EE 3axopnis
CratTa GrogxeTy BUTpaT
eHeprii ®akTuyHe eHepro- | basose eHeprocno- | [lakeT Ne | [llakeT Ne
CMOXXMBAHHSA >KNBAHHS 1 2
Tuc. KBT-rog/pik
OnaneHHs 605 610 370 200
BN
OcBiTneHHst 18 18 18
R 41
LHﬂme enekTpoobnaaHaH 29 29 22
Bcboro 646 650 411 241

Tabnuusa 8.2. NnTOME eHeprocnoXnBaHHA «40» Ta «NiCnsi» BNPOBALKEHHS eHe-

proedeKkTUBHUX 3axoaiB

Jo EE 3axopis Micna EE 3axogis

CratTa 6ogxeTy BATpaT o E

eHeprii aKTU4He eHep- a30Be eHepro- MakeT Ne 1 | MakeT Ne 2

rocrnoXxmBaHH4 CNOXWBaHHSA
KBT-rog/m2pik
OnaneHHs 169 170 103 56
MBI
OcBiTneHHs 5 5 5
R 11

IHWwe enekTpoobnagHaH 6 6 6
HA

Bcboro 180 182 115 67

Ha pucyHky 8.1 npuBegeHO CTPYKTYpYy CMNOXMBAHHA €Hepril «4o» Ta «nicnsa»
BMPOBaXXEHHSA NaKeTiB eHeproeeKkTUBHUX 3axoais. NakeT 1 eHeproedeKkTUBHUX 3axo-
AiB 0O3BONSIE 3HU3NTU CMNOXUBAHHSA Big 3aranbHoro 6asoBoro piBHA Ha 37%, a nakeT 2

Ha 63 %.
PucyHok 8.1. CTpykTypa CcnoXxvBaHHsI eHepril
TKBT'ron  mjywe enekTpoob6nagHaHHs IOcBiTneHHs MBI HEONaneHHs
700
600 -
500 -
400 -
300 -
200 -
100 -
0 - . .
®dakTnyHe BasoBe MakeTt Ne 1 MakeTt Ne 2
€HEeprocrnoXuBaHHA  €HeprocrnoXuBaHHSs
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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
«Ao» NpoBefeHHs eHeproeeKkTMBHMX 3axoiB, cknagae 23 % 4depes cTiHu, 31 % yepes
BikHa Ta 28 % Ha nigirpi BEHTUNALIMHOIO NOBITPSA i Ha IHINbTPaUINHI TennosTpaTu.

PucyHok 8.2. banaHc BTpaT TeNNOBOI eHepril Ha onaneHHs Byaieni «A4o» Ta nicns
NpoBeOEHHS eHeproedeKTUBHUX 3axX0A4iB N0 OropoaKyBaribHUM KOHCTPYKUisSM Byaisni

B1/m2K ECtinm HBikHaigBepi H[Oax LiMlignora HIHdinbTpauia Ta BeHTUNALIA

2,5

2,0 -

1,5 -

1,0 -

0,5 -

0,0 -

ho EE 3axogiB Micna EE 3axoaiB nakety 1 TMicna EE 3axoaiB nakety 2

9. EkonoriyHi Burogun

BnpoBampxeHHA eHeproedekTMBHMX 3axoaiB B Oyaisni wkonu Ne72 no Byn. Jlep-
MOHTOBa, 21 Npu3Beae OO0 3HWXKEHHS CNOXMBAHHSA TEMSOBOI Ta eNIeKTPUYHOI eHepril.
3HMKEHHS CMOXUBAHHA eHepropecypciB y CNoXuBadiB Cnpude HernpsiMmomy (onocepea-
KOBaHOMY) 3MEHLUEHHIO BUKWIB MapHUKOBMKX ras3iB B MiCLIEBI CUCTEMI TernrornocTayax-
HS.

Pe3ynbmamu 8id enpoeadxeHHsi EE 3axodie

EkoHoMist enekTpuny-

EkoHowmig TennoBoi Pa3om ekoHomig,

O6paHuii nakeT _ . HOI eHepril, _ .
eHeprii, KBT-roa/pik «BT-rop/pik kBT-rog/pik
MakeT Ne2 410 011 2817 412 828

Henpsime 3meHweHHs BuknaiB CO, LWNAXOM €KOHOMII Tensia y cnoxmsadis pospa-
XOBYETbCS 3@ HACTYNHUMK OPMYTaMMU:

1 kBm+*200 3eKOHOM/IeHO20 merina

3meHweHa nodayva eHepeii = -
(1—noka3HuUKk empam 8 Mepexi)*MoKa3HUK echeKmusHoCcmi 2eHepauji

3meHweHHs sukudie = 3meHweHa nodaqya eHepeaii nanusa * koegiuieHm suxkudie
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BuxigHi gaHi ona pospaxyHky 06csriB 3HMKEHHS

Tabnuusa 9.1. BuxigHi gaHi ana po3paxyHky

BUKMAIB HaBeOeHi B Tabnuui 9.1.

OanHuui

Ne HavmeHyBaHHS ) 3Ha4yeHHs
BUMIpY

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

2 CepepfHi BTpaTK B TENNOBUX Mepexax no nign- o 12
PUEMCTBY 0

3 Bug nanuea, wo BMKOPUCTOBYETLCS AN1A BAPO- Mpy1poaHWii ras
OHMUTBa TENOBOI eHepril

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

5 KoediuieHT Bukmaisa CO, npy BUPOGHMLTBI ToHH/MBT-rog, 0,896

€MEeKTPUYHOT eHeprii Ha HaLioOHaNbHOMY PiBHI**

* - cmaHOapmHi KoeiuieHmu eukudig npu craneHHi 8UKONHO20 nanuga HasedeHi 8 [NocibHuUKax
Mixypsidosoi epyrnu ekcriepmig 3i 3miHu kriimamy (MIE3K, 2006 pik).

** - koegpiyieHm sukudie CO, 0na OEC YkpaiHu HagedeHul y 38imi «Standardized emission factors
for the Ukrainian electricity grid» (Version 5, 02 February 2007) developed by Global Carbon B.V.

PesynbTatn po3paxyHkiB HaBedeHi B Tabnuusax 9.2 - 9.3. Po3paxyHKOBi MOKa3HU-
KM eKOHOMII eHepril Ta NoB’si3aHOro 3 UMM 3meHweHHs obesary Bukugis CO, emicil Big
BNpOBaMKeHHS1 eHeproeekTUBHMX 3axodiB HaBeaeHi B Tabnuui 9.4.

Ta6bnuusna 9.2. 3meHweHHs BukmaiB CO, 3a paxyHOK EKOHOMIT TEMNMNOBOT eHeprii

Ne HanmeHyBaHHs O'D'M'-.MU" 3HayeHHs
BUMIpY
1 EkoHoMis TennoBoi eHeprii KBT-roa/pik 410 011
2 3MeHLeHa nogaya eHeprii nanvea kBT-roa/pik 517 690,2
3 KoeiuieHT Bukunais CO, npu cnantoBaHHi Npu- ToHH/MBT-roa 0,202
pOAHOro rasy
4 3meHLeHHs Buknais CO, TOHH/pIK 104,6

Tabnuusa 9.3. 3meHweHHs Buknais CO, 3a paxyHOK eKOHOMIT eNeKTPUYHOI eHeprii

Ne HavmeHyBaHHS O,qw-.mm 3HayeHHs
BUMIpY
1 EKOHOMIs1 eNneKTprYHOT eHeprii KBT-rog/pik 2817
2 KoediuieHT 'IIBVIKI/ILI,IE.,"COZ npy BI/Ip06HI/1L|,TB.I . TOHHMBT-rof, 0,896
€NeKTPUYHOI eHeprii Ha HauioHanbHOMY pPiBHi
3 3meHLeHHs suknais CO, TOHH/piK 2,5

EC3.031.125.02.03.01 EHep2cemuy4Huli aydum 6yaiBenb
M. 3anopixoks
EHepzocepeicHa komnaHisi «kEkonoziyHi Cucmemu»

50




Tabnuusa 9.4. Po3paxyHKOBiI NOKa3HUKM 3MeHLLEHHSA obcary Buknais CO;

3meHweHHs1 sukudie CO; ei0 enpoeadxeHHs1 EE 3axodie

3MEHLLEHHs BUKUAIB .
3MEHLLEHHS BUKMAIB

(ekoHOMist TENNOBOI Pasowm,

O6paHun naket (ekoHOMISI eneKkTpUYHOI

eHeprii), . TOHH/pIK
e €Heprii), TOHH/pik
MakeT Ne2 104,6 2,5 107,1

10. BnpoBagxeHHs1 Ta opraHisauis
Peanisauis npoekTy noBUHHa 34inCHIOBaATUCA B 4 eTanu:
e po3pobka pobGoyoro NPoeKkTy MmoaepHisauii icHyro4oIl OyaiBni;
e npuabdaHHA BCTaTKyBaHHA i maTepianis;
e MOHTaXHi poboTu;
e Hanarom)XeHHs BCTaTKyBaHHS Ta BBEAEHHA B eKcnnyaTauito.

Ha nepwomy eTani 34iiCHIOETbCA BUKOHAHHA MPOEKTHUX pobiT 3 MOAepHi3auii ic-
Hyto4oil ByaiBni noumHatoum 3 po3pobkm TEO Ta TexHIYHOro 3aBAaHHA Ha NPOEKTYBaHHS.
BukoHyeTbca BMOIp nocTayanbHUKIB Matepianis, HaaxoaaTb KOMEPLiHI npono3uuii Bu-
pOBGHWMKIB, POPMYIOTLCA 3aMOBIEHI cneundikalii, CKnagaeTbCa KOWTOPUCHA AOKYMEH-
Tauis.

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

Ha TpeTbOMy eTani 34iMCHIOETLCA MoOAepHi3auis icHyto4oi OyaiBni, AeMOHTax
CcTapux BiKOH, pagiaTopiB, 3amiHa obnagHaHHs abOHEHTCLKOro BBeAeHHs OyaiBni, MOH-
Tax eHeprosbepiratoumx BIKOH Ta MOHTaX pafiaTOpHMX cucTeM. BMKOHYHOTbLCA poGOTU
no yTenneHHw dacagy, nigBanbHOro NepekpuTTa Ta ropuviia, 30BHILUHE 03400MNeHHS
3axXMCHUM maTepianom.

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

IHBECTULINHNI NNaH, WO BKNKOYaE cknag i 3MiCT OCHOBHMX eTaniB pobiT, BapTiCTb
KanBkfageHb, HaBeaeHo B Tadbnuui 10.1.
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Taonuusa 10.1. IHBecTULiIMHMIA NNaH

HanmeHyBaHHS pobiT

Ctpok

BaprTicTb

(mic.)

(TpH.)

BukoHaBeLb

lMpoekmHi po6omu

Po3pobka NpoeKTHOI AOKYMeHTaLji

324 606

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

2272239

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

486 908

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

162 303

MigpagHuk

Y momy yucrni:

BUNpoboByBaHHS HOBUX padiaTopiB HA MILHICTb

TennoeisinHa 3omMka Byaisni B onantoBanbHUN nepi-
on

3gava 06'ekTy B ekcnyaTauito

Ycboro

12

3 246 056

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 nNiaTpUMmye MNOCTiINHWIA 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.
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3axuct obnagHaHHa ITI i cuctemn onaneHHs Big 3abpyaHeHHs 3abesnedvyeTbcs
BMKOPUCTaHHAM CiTY4aCcTOro BOAAHOro oinlbTpa Ha nogasanbHomy Tpybonposogi nepeq
BUTpaTOMipOM 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>. TennonposigHicTb 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 — rofloBHa NpuynHa NoripeHHs Tensoi3onauinHNX XxapakTepucTuK 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 niaTpumyBatv KOMEOpPT-
HUW MIKPOKNiMaT B NPUMILLLEHHAX LiNTUA PIK.

YTenneHHsa Oyaisni 3axuwiae Big CTiHWM Bif ocafgkiB, TemnepaTypHuUX nepenagis,
ynbTpagioneToBnx NPOMiHIB Ta MeXaHiYHUX HaBaHTaXeHb, WO CAPUATIMBO MNO3Ha4va-
€TbCSA Ha JOBrOBIYHOCTI 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-
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HUK matepian wupuHoto 1500-3000 mm, gosxumHoto Ao 100 m, ToBwmHO 0,15-0,25 MMm.
[Mpun3HaveHHs: 3axuCT Big BOSOrM, NOBITPSHMX MOTOKIB, nepenagy Temnepatyp U YO
BUNPOMIiHIOBaHHA. CTBOPEHHSA YMOB 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

Mm.3anopixxs, Byn. JlepmoHToBa, 6ya.21

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

1961

Tabnuusa 2. Po3paxyHKoOBi napameTpu

. . OanHuui
HalnmeHyBaHHs1 po3paxyHKOBMX NapameTpis Mo3Ha4eHHst : Benununna
BMMIpIOBaHHSA
y PospaxyHkoBa TemnepaTtypa BHYTPiLLHbLOro ¢ oC 21
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 [lpusHayveHHs OuTtaya HaB4yanbHa ycTaHoBa
9 PosmilweHHsa B 3abyaoBi OkpemMo posTalloBaHa
. . . . Tunosuit NpoekT 3-noBepxoBa
10  Twnoswuwn NPOEKT, iHAMBIgYaNbHUI .
3aranbHOOCBITHSA LWKONa
11 KOHCTPYKTUBHE pilLeHHS bygisnga 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? - 49894
OyANHKY
B Tomy uucni:
- CTiH Fin, M - 1446,0
- BiKOH i BankoHHUX aBepen Fen, M2 - 933,7
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PospaxyHkoBe

lMo3HaveHHs | HopmaTumeHe dakTnyHe
: . (MpoekTHe)
[NokasHuk i PO3MIpHICTb| 3HA4YeHHS 3Ha4YeHHs
3HaYeHHs
NnoKasHuka NnoKasHuka NnoKasHuka
nokKasHuka
1 2 3 4 5
- BiTpaxis Fen, M? - -
- nixTapis Fen, M? -- -
- BXiOHUX ABepen Fo, M 14,1
- NOKPUTTS (CyMiLLEHMX) Fr, M2 - -
- TOPULLIHNX NEPEKPUTTIB 2
FI'IK Xrs M - -
(xonogHoro ropuwa)
- NEPEKPUTTIB TENSTUX ropuLL, Focrr, M - 1297,8
- NepeKpUTTIB HaQ TexNigninnsaMm Fu, M2 - -
- NePeKpUTTIB Had HeonaniBaHNUMK E o w2 _ )
nigsanamMmu i nigninnamn u2,
- NepeKkpuUTTIB Hag nNpoizgamu i nig E . w2 _
epkepamu L3s
- Nignory no rpyHTy F., m? -- 1297,8
13 |Mnowa onantoBaHMX NPUMILLEHb Fp,, M? - 3579,6
14 KopMCH_a nnowla (ans rpoMagcbKmx F. w2 _ 3253.0
OyOUHKIB)
15 Mnowua XNUTNOBUX NPUMILLIEHD i E, w2 _ )
KYXOHb
PospaxyHkoBa nnowa (ans 2
16 . F,m -- -
rpomMagcbkux 6yauHKIB)
17 | OnantoBaHuii 06’em Vi, M - 12 490,0
K iLiEHT CKNiHHA iB
18 oediuieHT ¢ dacan M _ 0,39
OyOuHKy
19 |loka3HUK KOMMAKTHOCTI OYANHKY K« 6ya -- 0,40
TennoTexHiyHi Ta eHepreTUyHi NOKa3HUKK
TennoTexHiYyHi MoOKa3HUKN
20 MpuBeneHuin onip Tennonepeaadi Rsnp,
30BHILLHIX OrOPOMAKEHb M2-K/BT
- CTiH Rsnp or 2,5 0,77
- BikHa AepeB'sHi cnapeHi Rsmps - -
- BikHa AepeB'sHi po3ainbHi Rsmps 0,56 0,36
- BikHa MeTanonnacT1koBi Rsmps 0,56 0,36
- GankoHHi 6nokn gepeB'sHi Rsmp 6 - -
- 6ankoHHi 6roku
MeTanonnacTUKoBi Ry ) )
- cknobnokn Rsnp c6 - -
- 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)
MokasHuk i PO3MIpPHICTb| 3HAYeHHS 3HaYeHHs
3HaYeHHS
nokasHuMKa | MoKasHuKa nokasHuka
noKasHuka
1 2 3 4 5
- BXiQHMX OBepen MeTanesunx Rsnp sn 0,41 0,16
- BXigHUX OBepen
AHNX ABSP Rsnp on 0,41 0,5
MEeTanonnacTUKoBmX
- BXiAHWX BOPIT Rsp sop - -
- MOKPUTTIB (CyMiLLLeHMX) Rsnpn - -
- TOPULLHNX NEPEKPUTTIB (XONO4HUX R i )
ropuL) el
- NEePEKPUTTIB TENMANX ropwm
Pekp by Rsap or 4,5 1,52
(BKITHOHAKYM NOKPUTTS)
- NePEKpPUTTIB HaQ TEXNigNinnasamMm Rsnp e - -
- NepeKkpuTTIB Hag HeonantBaHNMN
. il Rsnp nn 2,6 -
nigsanamun abo nigninnsmm
- NepeKpUTTIB Hag Npoi3zgamu 1 nig
Ran nn - -
epkepamu
- Nignaorn No rpyHTy Rsnp na - 1,91
EHepreTnyHi nokasHuku
Po3paxyHKOBi MUTOMI deyo, 170,39
21 TennoBuTpaTn KBT-rop/m’
P [kBT-ron/m’] [48,84]
MakcumaneHo gonyctume Eax -
22 |3Ha4YEeHHSA NMTOMUX TeNnNoBUTpaT KBT'FOLI,/MZ,
Ha onaneHHs 6yauHKy [KBT-roa/m’] [29]
23 |Knac eHepreTuyHoi e(peKkTMBHOCTI E
TepMiH epekTMBHOT ekcnnyaTauil
24 |Tennoi3onsauinHoi 000NoHKM Ta i pokiB 25
erieMeHTiB
o5 BianosigHicTb NpoekTy 6yAnHKY Hi
HOpPMaTMBHUM BUMOram
HeobxigHicTb goonpautoBaHHSA
26 AricTe Aoonpay Tak

NpoeKkTy ByaAnHKY

Tabnuusa 4. Knacudikauis 6yguHkiB 3a eHepreTU4Ho ePekTUBHICTIO

Knacu eHepreTnyHoi
eEeKTUBHOCTI OYOUHKY

PisHnua B % po3spaxyHkoBoro abo pakTMyHOro 3Ha4eHHs MMTOMMUX
TEennNoBUTPAT, Qsy,, BiA MAKCUMaNbHO AOMNYCTUMOIO 3HAYEHHS, Eqayx

[(Q6yn~ Emax)/ Emax] 100%

A

MiHyc 50 Ta MeHLe

Big MiHyc 49 po miHyc 10

Big MiHyc 9 oo nnoc 5

Big nntoc 6 go nntoc 25

Big nntoc 26 go nntoc 75

MM OoOO|W@

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

BkasiBku 040 NiOBULLIEHHS EHEPreTUYHOT e(PEKTUBHOCTI BYANHKY

PekomeHOoBaHo:

KomnnekcHa mogepHisaudia cuctemu onaneHHA. 34iMCHATY BCTAHOBIIEHHS aBTOMaTMUYHOTO
perynstopy TenfoBOro noToky, 6anaHcyBaHHA CUCTEMM ONaneHHs, BCTAHOBIIEHHS
GimeTaniyHMx pagiaTtopis, TEPMOCTATUYHNX PEFYNATOPIB Ta TENNOI30NALINHUX pedneKkTopiB.

MopepHizauia dacaay. B sikocTi cuctemn bacagHoro yTenneHHst MoOXyTb OyTW BUKOPUCTaHI
cuctema gpacagHoro yTensneHHs 3 BeHTUNbOBaHNM MOBITPSAHUM NPOLUApKOM Ta iHAYCTpianbHUM
nn4ykyBaHHAM. HeobxigHa TOBLUMHA TEN0i30M040ro Wwapy nNoBUHHA 6YTHM HE MEHLLE HiX

100 mm.

MopaepHi3auia gaxoBoro nepekpuTTs. B AKocTi cuctemmn ytenneHHs 4axoBOro NepekpuTTs
MOXe ByTu BUKOpMUCTaHa noLapoBa CUCTEMA YTENMEHHS 3 BUKOPUCTAHHAM TENs0i30nioyoro
wapy (Hanpuknag: nnuty 3 6a3anbTOBOI MiHEpPanoBaTK, TOBLUUHOK He MeHwe 100 mm) Ta
NpokKragaHHAM Napoi3oNALiNHOro wapy.

MopaepHi3auia niaBanbHOro nepekpuTTa. B SKOCTi cuctemu yTenneHHa nigBansHOro
NepekpuTTs MoXe ByTW BUKOPUCTaHa NollapoBa cucteMa yTenneHHs 3 BUKOPUCTaHHAM
Tennoi30NY0ro Wwapy (Hanpuknag: nnnTy 3 6a3anbToBOI MiHepanoBaTu, TOBLUUHOK He
MeHwe 70 MM) Ta NpokiagaHHAM Napoi3onsAuUiiHOro wapy.

3amiHa BiKOH Ta 6anKOHHUX BNOKIB. 34iICHNTU 3aMiHY iICHYHUMX BIKOHHUX Ta BanKOHHMX
OnokiB Ha eHeprosbepiratodi ckrnonakeTu.

YacTkoBa MogepHi3auis cuctemun BeHTUNALII. 30iNCHATN BCTAHOBIEHHS NTOKanNbHUX
NPUCTPOIB BEHTUNSALIT 3 pekynepaTopamu TENMNOTU.

YacTtkoBa MoAepHi3auifa cncrtemMun ocBiTNEeHHA. 34iCHUTN 3aMiHy flaMn po3KaptoBaHHS
eHeprosbepirarounmMm CBITNOAIOAHNUMM.

[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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Oopatok I'.
3BiT 3 TennoBi3iNHOro oo6cTeXxXeHHNA

B popmatky npuBedeHi pe3ynbtatm  OBCTEXEHHA TEMSIOTEXHIYHOrO  CTaHy
oropoaxyBanbHux KoHcTpykui 3CLU Ne 72 no Byn. JlepmoHTOBa, 21.

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

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

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

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

YMOBM 06CTEXEHHA Ta TEXHIYHI XapaKTepUCTUKMU TensoBisopa

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

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

TennogisinHe OBCTEXEHHS MOBEPXHi CTiIHW NPOBOAMINCL B MEPrneHANKYNsSPHOMY
HaNpPAMKY A0 CTiHM, abo npwu BiOXWNEHHI MO TrOpM3OHTani Ta BepTuKani, Wo He
nepesuwye 30°. Bumipy npoBogunucb 3 dikcoBaHoi Auctaduii. [pyu nepemilieHHi
onepartopa B340BX O0’€KTa B LiNAX KOPEKTHOCTI noganblumMx po3paxyHkiB hikcoBaHa
ANCTaHLis MakcumManbHo 36epiranace.

O6cCTeXeHHA NPOBOAMIOCL MOCMIAOBHO MO HaMIYEHUM AingHKam 3 NokagpoBUM
3anuMcom TepmorpamMm B KOMM'KOTEp Ta ogHOYacHUM BUMIpOM Ta dikcauieto Temnepartyp
penepHnX OinsiHoK.

TexHiYHi xapakTepuCTUKM TENSOBI30pa HaBeaeHi B Tabnuui 2.

Tabnuua 1. YMoBu nig Yyac obcTexeHHs

[aTta i 4Yac obcTexeHHs 21.12.2012, 11:00
30BHILLHA TemnepaTypa 9°C

BHyTpiWwHA TemnepaTypa +20 °C

BonoricTtb 85%

Bitep 6 m/c
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Tabnuusna 2. TexHiyHi XxapakTepPUCTUKM TENNOBI3opa

HalnmeHyBaHHs 06nagHaHHA FLUKE Ti10

MaTpuus 160x120

Moxubka BUMIpY +5°C abo 5%
CnekTpanbHuii giana3oH Big 7,5 Mkm A0 14 MKm
[.F.O.V. none 3opy 2,5 mpag

Twn iHpavepBOHOro 06’ekTMBY 20 mm, F=0,8

Po6oya TeMnepaTypa Bia -10 °C go +50 °C
Mporpama o6po6ku Tepmorpam SmartView

PucyHok 1. Cxema npoBegeHHs TENSOBI3iNHOI 3OMKM
_3> @ (&

[ OO

B popatky npuBeaeHa 4vactuHa doTtorpadin, ki BigobpaxatoTb XapakTepHi
BMaCTMBOCTI OrOPOAXYBarbHUX KOHCTPYKLiN ByAaisni.

Ha pucyHky 2 HaBegeHi poTorpadii dparMeHTiB BIKOHHUX KOHCTPYKLUIN.

Ha pucyHky 3 HaBeaeHi poTorpadii hparMeHTiB OropogKyBasibHUX KOHCTPYKLIN.
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PucyHok 2. ®oTorpadii pparmMeHTiB BIKOHHUX KOHCTPYKLIN.

BuasneHi npobnemu

B Toukax «1.5», «1.6», «1.7», «1.8» cnocTepiraloTbCa MNiABULLEHI BTpaTtu TENnoTu
yepes BikHa.

B Toukax «1.1», «1.2», «1.3», «1.4» HasBHi BUTOKM TENNOro MOBITPS 4epes
HeLLiNTbHICTb BIKOHHUX KOHCTPYKLIN.
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PucyHok 3. ®oTorpadii pparmeHTiB OropoaxyBanbHUX KOHCTPYKLIN.

BuasneHi npobnemum

B Touui «2.1», «2.3», «2.4», «2.7» cnocTtepiraroTbCs NigBULLEHI BTPATK TENOTK Yepes

CTiHM B MiCLIAX BCTAHOBIIEHHA OnantoBanbHUX npmnap,iB.

B Toukax «2.2», «2.5», «2.6», «2.8» HasiBHi BTpaTXU TENSIOBOI eHeprii Yepe3 LoKosb

oyaisni.
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BucHoBku

B pesynbTaTi iHCTpyMeHTanbHOro TEensoBi3inHOro obcTexeHHs Oyaieni Gyno
OTPUMaHO iHhopmMaLilo NPO iCHYKYI KOHCTPYKUiMHI AedekTtn GyaiBni, BHAcCnigoK SKMX

BigOyBalOTLCA BTPATK TENOBOI EHeprii, a came:

BTpaTtu TennoBoi eHeprii Yepe3 BiKOHHI KOHCTPYKLUil.

Byaiena mae 205 BikoH. lig yac Tennogi3inHOI 3MOMKM Byno 06CTexXeHO 75 BIKOH.
B pesynbTaTi aHanidy gaHux obctexeHHs 6yno BusBneHo, wo 95 - 98% BikOH MatloTb

AedeKkTn BHaCNigoK sikux BigOyBatoTbCA BTpaTU TENMOBOI EHEpril.

BusasneHi gedektu nig 4ac obCcTexeHHs1 BIKOHHUX KOHCTPYKUi Byaisni:

e BTpaATM TeNSIOBOI e€Hepril 3 Tennonepenadeto. BcTtaHoBneHi gepep’siHi Ta

MeTanonnacTuUKoBi BikHa He € eHepFOGCbeKTI/IBHI/IMI/I;

e BTpaTW TENNOBOI eHepril Yepes3 HeLUiNbHOCTI BIKOHHUX KOHCTPYKUiN. LWinvHn mix

yLWiNbHIOBa4YeM pam Ta CTyfKaMun cknagaroTb 40 5 MM;

e BY3InN BIKOHHUX 3MUBIB CTBOPOKOTb MOCTUKM Xonoady, WO BUKITMKAE 3HMXEHHA

TemnepaTypu HWKHBbOT YaCTUHU BIKOHHUX paM.

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

npunagis.

3aranbHa nnowa cTiH 6yaieni cknagae 1 446 MZ. Tlig Yyac TennoBi3iiiHOT 3OMKH
byno obctexeHo 45% 3aranbHOI nnowi CcTiH. B pesynbtati obcTtexeHHa 6yno
BusaBneHo, wo 39% CTiH MaTb AedekTn BHacnigok sSkux BigbyBaltTbCs BTpaTu

TennoBol eHeprii.

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

e B MiCLSIX CTMKIB NaHenbHUX nnuT, nepekpuTTiB (3% BiA 3aranbHOI NOLLi CTiH);

CTiH);

3aranbHOI NNoLwi CTiH);

e yepes yokonb byaisni (12% Big 3aranbHOI NAOLL CTiH).

B MiCUAX BCTaHOBMEHHS onantoBanbHux npunagis (20% Big 3aranbHOI NnoLwi

B MiCLUSX YaCTKOBOro pyrHyBaHHA acagy, nopyweHHsa isonsuii (4% Big

Pesynbtat aHanisy TennoBi3inHOI 3WOMKM [03BONAKTL 3pOOUTU

pekoMeHpauii  OoNTUMarbHUX KOHCTPYKTUBHO-TEXHOSOTYHUX pilweHb

Ta

ABNAOTLCA OAHIE 3 nigctaB AnA BMOOpY 3axoAaiB wWoao TepMomoaepHisauil

oyaieni.
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