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1. KOPOTKE PE3IOME

EHepreTnuHuii ayaut 6ypisni 6yB npoBeseHWM nNig, 4ac BNPOBALMKEHHA MPOEKTY
"EHeproayguTn y BULLMX HaBYaNbHUX 3aknagax YKpaiHu - 2", Akui PiHaHCcyeTbCa
€BpPONENCbKMM iHBECTULIMHMM 6aHKOM. MeTa NpoeKTy — NPoBEeAEHHA eHepreTUYHMX
ayauTie byaiBenb y 4OTMPbOX YHiBepcuTeTax YKpaiHn. OCHOBHa MeTa MoAsrae vy
BMPOONEHHI pekomeHAauill Woa0 KOPOTKOCTPOKOBMX Ta AOBrOCTPOKOBMX 3axo4is 3
nigBULLEHHA eHeproePeKkTUBHOCTI.

et eHeproayguT MicTuTb iHGOpMaL,ito, WO CTOCYETbCA MOTOYHOrO CTaHy OyaiBni,
BK/IIOYAIOYM eNeMEHTU KOHCTPYKLiT Ta cuctemmn byaisni. OKpim Lboro, ayauT nporoHye
MOXKAMBI pilleHHA ANA BNpoBagKeHHsA eHeproedeKTUBHUX 3axoais y byaisni. Aygut
TAKOX Hagae iHboOpMmaUilo WoA0 BApTOCTi  IHBECTMUIM Ta OUiHKYy BapTOCTI
eHepropecypciB. HapewTi, pekomeHAaLil HaAalTbCA Ha OCHOBI HalbiNbL CNPUATAMBOIO
nepiogy okynHocTi (SPB) aHani3oBaHMX NaKeTiB  3axo4iB 3  NiABMLIEHHS
eHeproedeKTUBHOCTI.

PekomeHAOBaHWI MaKeT BMMAra€e iHBeCTMLIM B 3axo4M 3 MiABULLEHHA
eHeproedeKTMBHOCTI Ha cymy 944.671 espo, wob 3aowaamntn Ha 1.072.815 kBT-roa/pik
Tennosoi eHeprii Ta 1.299 kBT-roa/pik enektpoeHeprii. 3arasbHa Cyma rpOLIOBUX
3a0WaaxeHb cknagae 44.755 eBpo Ha pik. PekomeHa0BaHM NakeT Mae NPOCTU nepioa,
OoKynHocTi 21,1 pokis.

3AMPOMNOHOBAHUN 3AXIA 3ATA/IbHI SEEREIKELILIAICHIERN] 3BEPEX. n:;ﬂ:‘_lu

3 EHEPTO3BEPEXXEHHA IHBECTULII Tennosoi EnekTpuyHoOi KOLWTIB OKYMHOCTI
[€] [kBTr/pik] [kBTr/pik] [€/pik] [pokis]

TennoI30NALIA 30BHILHIX 232.747 557.747 ; 18.678 12,5

CTiH - 10 cm miHepanbHa BaTa

TennoisonAuia naockoro 64.443 108.246 - 3.625 17,8

aaxy

3aMmiHa BiKOH 118.625 188.426 - 6.310 18,8

3amiHa agepen 2.970 5.745 - 192 15,4

BcTtaHoBNEHHA

iHAMBIAYaNbHOTO TEMIOBOTO 20.000 52.993 - 1.775 11,3

NYHKTY

MogaepHisauis/3amiHa

CHCTEMN ONAZIeHHA 3 222.785 106.613 ; 3.570 62,4

rigpasaiuHMm

6anaHcyBaHHAM

BeHTUNALIA 3 pekynepauieio 108.118 22.222 -8.416 493 219,4

Tenna

3amiHa icHyto4oro

OCBITNEHHSA CBITNI0AI0A4HMM 15.056 - 87.563 2.616 5,8

OCBIT/IEHHAM
BcTtaHOBNeHHA cuctemn
nigirpisy BOAM 3a paxyHoK
COHAYHOI eHeprii Ta 122.073 - -77.848 6.462 18,9
TennoBoro Hacoca Ana
niaroTOBKM rapsayoi Bogm
Cnctema eHepromMoOHITOPUHTY

Ta cMCTemMa ynpasiHHA 37.854 30.823 - 1.032 36,7
byaisneto
3ATA/IOM 944.671 1.072.815 1.299 44,755 21,1
Pepakuia: 2 Crop. 6
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Y HaBefeHil HMKYe Tabanui mictuTbcs iHGopMaLia, oTpMMaHa B Npoueci NpoBeAeHHA
eHeproayauTy, Ta BCi pO3paxyHKOBI MapamMeTpu Ta NOKa3HUKK Ana byaisensb.

1. 3ATAJ1IbHA IHOOPMALIA

4. XAPAKTEPUCTUKM NIATOTOBKU FAPAYOI BOAMU

Tun cuctemu LI,eHTpaana LleHTpanbHa

5 XAPAKTEPUCTUKU CUCTEMU BEHTUNALLIT

1. HasBsa 6yaisni, Ae npoBoansca ayaut MYPTOXKUTOK 2

2. [aTta nposegeHHA ayauty 19.06.2017

3. Pik byaiBHMUTBa 1983

4. Tun 6yaiBHMLTBA MacuBHa

5. KinbkicTb noBepxis

6. Bxe Bnposap,m(?Hl 3axoau 3 nigsULLLEHHA BiKHa + YACTKOBO CTiHM
eHeproedeKkTUBHOCTI

7. 3arasnbHa naouwa [m?] 10.545

8. OnantoBanbHa naouwa [m?] 10.545

0. OnantosanbHuin 06’em [m] 26.363

10. MewwkaHLi byaisni 836

11. TpuBanicTb 0ONantoBasbHOrO CE30HY 187

12. CtaHgapTHa TemnepaTypa B npumiweHHi [°C) 20

13. JocarHyta TemnepaTypa B npumiweHHi [°C] 18

14. CepegHe 3HAuYeHHA Temnepatypu 30BHI  Nig  vac 14
onantoBasbHoro cesoHy [°C] !

15. [xxepeno tennoeHeprii LeHTpanbHe onaneHHA

2. ®I13UYHI XAPAKTEPUCTUKU BYAIBJ1I — KOE®ILIEHT TENJIONEPEAAMI (BT/M?K)

2.1 EnemeHT byaisni I'Il'[IAC:ZL;.I,A 0o nicnA
2.1.1 | 30BHillHI CTiHM 5.172 1,3 0,30
2.1.2 | BikHa Ta aBepi 966 2,22 1,1
2.1.3 | MNnockuit aax/ropuiue 1.172 1,04 0,20
2.1.4 | Nawvta nignoru/niagsanbHe NepekpuTTa 1.172 0,3 0,3
2.2 BTparta Tenna yepes 30BHilLHIO 060/10HKY byaiBni 0o ncna
2.2.1 | Brpata Tenna u4epe3 30BHiWHIO 060/0HKY OyaiBni — 13.118 7330

dakTnuHo [BT/K]
3. XAPAKTEPUCTUKU CUCTEMU ONAJIEHHA oo nicnAa
3.1 EdeKTuBHicTb cucTemun Tennosiaaadi [%) 90,3 95,2
3.2 EdeKTuBHIicTb po3noainbyoi cuctemm [%) 92,1 97,4
3.3 EdEeKTMBHICTb CMCTEMM aBTOMATUYHOIO peryntoBaHHs [%] 90,0 95,0
3.4 EdeKTUBHicTb cuctemum reHepalii [%] 100,0 100,0
3.5 EdEeKTUBHICTb CUCTEMM EHEPrOMEHEAKEMEHTY [%)] 95 0 98,0

nicna

nicna

5.1 Tun cuctemn I'lpmpop,Hﬂ MexaHiyHa

5.2 KpaTHicTb NoBIiTPOO6MiHY — NpupoaHa BeHTUAALia [roa ] 0,3 0,2

53 KpaTHicTb  MOBITPOOBMiIHY — MexaHiuyHa BeHTUAALA - 2,0

[m*/m*roa]

54 EdeKTMBHICTb cucTemMM pereHepauii Tenna [%] - 70,0

6. IHOOPMALLIA NPO CNOXWUBAHHSA EHEPTIT no nicna

6.1 TennoBe HaBaHTaXKeHHA A4 obirpisy 6yaisni [KBT] 872 531

6.2 Po3paxyHKoBa piuHa noTtpeba B Tennosin eHeprii [KBTr/piK] 1.410.659 337.844
Pepakuis: 2 Crop. 7
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6.3 368peiKeHHFI npW Po3paxyHKOBIl PidHiIA NoTpebi B TeN0BIN i 76,05%
eHeprii [%]
6.4 BumipaHe piuHe noxuBaHHA Tennosoi eHeprii [KBTr/piK] 678.124 190.869
6.5 368pe.iKeHHFI npuM BUMIPAHOMY CMOMMBAHHI  TENNOBOI i 71.85%
eHeprii [%]
6.6 P03anHVHKOBe pque. CNOXMBaAHHA eHeprii Ana nNiaAroToBKU 268.220 77 848
rapsayoi soam [KBTr/pik]
6.7 BMMlpﬂ"He piyHe CI'.IO)KVIBaHHFI eHeprii  AnAa NiaroToBKM 578,604 i
rapsayoi soam [KBtr/pik]
6.8 3aranbHe pivHe CroXKMBaHHA TenioBoi eHeprii [KBTr/piK] 1.678.879 415.692
6.9 MuToMe CnoXMBaHHA TenN0BOoi eHeprii [KBTr/m2piK] 133,8 32,0
6.10 Mutome CI?IO)-KVIBaHHﬂ eHepriil Ans NiaroToBKM rapsa4voi Boau 254 74
[KBTr/m2piK]
6.11 3aranbHe . MUTOME  CMOXMBAHHA  TEnJoBOI  eHeprii 159,2 39.4
[KBTr/m2piK]
6.12 CI'IO)KVI?aHHﬂ eNIeKTPUYHOI eHeprii (6a3oBe cnouBaHHA) 451.840 450.541
[KBTr/piK]
6.13 CI'IO)KVI?aHHﬂ eIeKTPUYHOI eHeprii (peafbHe CNOMKMBaHHSA) 466.947 368.285
[KBTr/piK]
7. IHOOPMALIA NPO TAPU® HA EHEPIIHO Ao nicna
7.1 Tapud — Tennosa eHepria [eBpo/KBT] 0,0335 0,0335
7.2 Tapud — rapaya soga [eBpo/KBT] 0,0328 0,0328
7.2 Tapud — enektpoeHepris [eBpo/KBT] 0,0299 0,0299
8. MOKA3HUKWU EHEPTOBUTPAT Ao nicna
8.1 BaprticTtb onaneHHaA (6a3ose cnoskmusaHHA) [eBpo/piK] 47.242 11.314
8.2 BaprticTb onaneHHaA (peanbHe cnoxusaHHaA) [eBpo/piK] 22.710 6.392
8.3 BaprticTb Bl (6a3oBe cnoskusaHHA) [€Bpo/piK] 8.788 2.551
8.4 Baprtictb Bl (peanbHe cnoxusaHHa) [eBpo/piK] 9.128 -
8.5 BVITpaTVI. Ha efieKTpoeHeprito (6a3oBe  CMoOMKMBaHHA) 13.499 13.461
[eBpo/piK]
. B i
8.6 VITpaTVI. Ha eneKkTpoeHeprilo (peanbHe CMOMKMBAHHA) 13.951 11.003
[eBpo/piK]
Vi i i
8 3araan.| eHepreTMyHi BUTpaTM (6a3oBe CMNOXKMBAHHA) 69.529 27325
[eBpo/piK]
8.8 36eperkeHHs KowwTiB (ba3oBe CnoXMBaHHSA) [%] - 60,70%
8.9 3araan.| eHepreTMYHi BUTpPaATU (peanbHe CMOMKMBaHHA) 45789 17 395
[eBpo/piK]
8.10 | 36eperKeHHn KowTiB (peasbHe CNoXKMBaHHSA) [%)] - 62,01%
8.11 | MuTtomi BUTPaTH Ha onaneHHs [€eBpo/mpiK] 4,48 1,07
8.12 | MuToMi BUTPaATK Ha NiArOTOBKY rapa4oi Boan [eBpo/m2piK] 0,83 0,24
* [10 — CTOCY€ETbCA NOTOYHOI CUTyaLLil
* MICNA — cTocyeTbea cUTyauii Nic/iA BNPOBaAXKEeHHA 3anponoHOBaHO! Nporpamm 3axoais
Pepakuia: 2 Crop. 8
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2. BCTYN

EHepreTnuHuii ayaut 6ypisni 6yB npoBeAeHWMM nNig, 4ac BNPOBALKEHHA MPOEKTY
"EHeproayguTn y BULLMX HaBYa/NbHUX 3aknagax YKpaiHu - 2", Akui diHaHcyeTbCa
€BpPONENCbKMM iHBECTULIMHMM 6aHKOM. MeTa NpoeKTy — NPoBeAEHHA eHepreTUYHMX
ayauTie byaiBenb y YHOTUPLOX YHiBepcuTeTax YKpaiHu.
Len eHeproayguT npusHavyeHWit s HaB4YanbHOro Kopnycy CymCbKOro AepraBHOMo
yHiBepcutety. O6cTexeHHA B Mexax CyMCbKOro fJepyKaBHOro yHisepcutety 6yno
nposegeHo B 29 6yaiBnsx, Wo cKknagae 36% Big 3arasnbHOi KinbKocTi byaisenb, wo

cknapgae 81 byaisnto.

2.1, KOHTAKTU AYOAUTOPA
Y HaBeZeHilt HUXKYe Tabanui NnpeacTaBneHa 3arasbHa iHbopmauia npo ayguTopa:
HasBa: iC consulenten Ziviltechniker GesmbH
KepiBHuUK rpynu: B’auecnas MNyces
[aTa npoBegeHHA: 12.06.2017
[aTa 3BiTyBaHHA: 27.11.2017
Appeca: BonogumupcoKa Byn., 61 6, Kuie 01033, YkpaiHa
KoHTakTHa ocoba: B’auecnas Nyces, Apocnas Kpneonuuu
TenedoH: +380679861608
E-mail: V.GUSYEV@ic-group.org, ee.yaroslavkryvopysh@gmail.com
2.2, IHPOPMALIA NMPO OPTAHI3AUIKO, B AKINA nPOBOAUTBLCA AYAUT
Y HaBegeHil HUXKYe Tabauui npeacraBneHa 3aranbHa iHpopmauis Npo opradisauio, B
AKi NPOBOANTLCA AYAUT:
Hassa yHiBepcureTy: CyMCbKUi4 fiepKaBHUIA yHiBepcuTeT
bypisna: FypTOXKMTOK 2
Appeca: BYAN. 3aMOCTAHCbKA, 5
BnacHuk: CyMCbKUIA feprKaBHUIN yHiBepCcUTET
KoHTaKTHa ocoba: KOHCTaHTMH XauKo
TenedoH: +380509473601
E-mail: k.hacko@pgm.sumdu.edu.ua
Posnb B byaisni: MeHenxep 06'ekTy
Pepakuia: 2 Crop. 9
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2.3.

BIANOBIAHI CTAHOAPTU TA HOPMATUBHI AKTU

OCHOBHMM [0BiIAHMKOBUM [OOKYMEHTOM A/1A NPOBEAEHHA EHEepreTMYyHOro ayauTy €
Ounpektusa €sponeicbkoro [MapnameHty Ta Pagu 2010/31/EU wopo 3aranbHoi
eHeproedeKTUBHOCTI byaisenb Big 19 TpasHA 2010 poky. B npoueci nigroToBKkM Lboro
OOKYMEHTY BUKOPUCTOBYBA/IMCb CTAaHAAPTK, AKi BU3HAYaOTb chepy iHTepeciB Ta TEXHIYHI
XapaKTePUCTUKK, NOB'A3aHI i3 3aBAaHHAM. [JO KNHOUYOBMX CTAHAAPTIB HaneKaTb:

EN 16247-1:2014 — EHepreTU4Hi ayamTu — 3arajibHi BUMOTH,

EN 16247-2:2014 — EHepreTnyHi ayauTtn — byaisni,

EN I1SO 13790 — EHeproedeKTuBHicTb byaiBenb — Po3paxyHOK CMOMMBaHHA
eHepropecypcis A1 OnajeHHA Ta OXONOAKEHHA MPUMILLLEHHA,

EN 15193 — EHepreTnyHa edeKkTUBHicTb byaiBenb — EHepreTMyHi BMMoru wozao
OCBIT/IEHHSA,

EN 15217 — EHepreTMdyHa edeKTUBHICTb byaisenb — Metoan npeacTaBieHHsA
eHepreTUYHUX XapaKTEPUCTMK Ta eHepreTUyHol cepTudikauii byaisens,

EN 15316 — Cuctemm TennosabesneuyeHHs byaisenb — MeToanKa po3paxyHKY
eHepronotpebu Ta eHeproePpeKTUBHOCTI CUCTEMMU,

EN 15603 - EHepreTMyHa edeKTuBHiCTb byaiBenb —  3arajibHe
€HEeprocrnoXKMBaHHA Ta NPOBEAEHHA eHEePreTUYHOI OLHKM,

a TaKoX BCi iHWI HeobXigHi OCHOBHI AOKYMEHTW, fKi BUKOPUCTOBYIOTbCA B
BMLLE3a3HAYeHNX CTaHaapTax.

B npoueci miArotoBKM LbOro AOKYMEHTa TakKoX Oynu B3ATi 3a OCHOBY BiAnoOBigHI
HALiOHANbHI 3aKOHM Ta HOPMU, MepesivyeHi HUKYe:

AOCTY ISO 50002:2016 "EHepreTnyHi ayautn. Bumorn Ta HacTaHoBa Woao ix
nposegeHHA"

OCTY b EN 1SO 13790:2011 "EHepreTuyHa edeKTUBHICTb ByaiBenb. Po3paxyHoK
€HEeprocrnoXKMBAHHA HA ONa/sIEHHA Ta OXONOAKEHHA"

OCTY b A.2.2-12:2015 "EHepreTuyHa edeKTuBHiCTb Oyaisenb. MeTtog
PO3pPaxyHKYy €eHEeprocrnoXKMBaHHA MNPW OMNaJeHHi, OXONOAMKEHHI, BEHTUAALI,
OCBIT/IEHHI Ta rapA4YOMY BOAONOCTAYaHHI"

[OBH B.1.2-11-2008 "OcHoBHi BUMoru Ao byaisens i cnopya. EKoHomia eHeprii"
OCTY B B.2.6-101 ISO:2010 "BusHauyeHHs onopy Tenaonepegadi
OropoAKyBaNbHUX KOHCTPYKLi"

[BH B.2.5-67:2013 "OnaneHHs, BEHTUAALIA Ta KOHANLiOHYBaHHA"

[OBH B.2.5-28:2006 "MpupoaHe i WTy4yHe OCBiTAeHHA"

[BH B.2.5-39:2008 "Tennosi mepeski"

OBH B.2.6-31:2016 "Tennosa i3ondAuia 6yaisens"

OBH B.2.2-3-97 (3i 3miHamu) "ByaMHKKM Ta cnopyam HaBYaibHUX 3aKnaais"

[BH B.2.2-15-2005 (3i 3miHamu) "XKutnosi 6yanHKu. OCHOBHI NONOXKEHHA"

OCTY B B.2.6-34:2008 "KoHcTpyKLUii 6yanHKiB i cnopya. KOHCTPYKLji 30BHiLLIHIX
CTiH i3 dpacagHoto Tennoizonauieto. Knacudikauis i 3aranbHi TexHiyHi Bumorn"
[OBH B.2.6-33:2008 "KoOHCTpYKL,ji 30BHiLWHIX CTiH i3 dacagHOO Tennoisonsuieto.
BMMOru oo NpoeKTyBaHHS, yNalTyBaHHA Ta ekcrnayaTauii”

OCTY 4065-2001 "EHepro3bepeskeHHs. EHepreTMYHUn ayauT. 3aranbHi TEXHIYHI
gumorn"

AOCTY H B B.1.1-27-2010 "BbyaisensbHa kKnimatonoria"

Pepakuia: 2

Crop. 10
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e NOCTY H B A.2.2-5:2007. "lMpoeKTyBaHHA. HacTaHoBa 3 po3pobNeHHs Ta
CKNAJAHHA eHepreTMdHoro nacrnopta OyauHKIB Npyu HoBOMY OyAiBHMUTBI Ta
peKOHCTPYKL,ii"

BignosiaHo A0 BULLE3ragaHUX CTaHAAPTIB Ta HOPM ByAn PO3rAAHYTI HACTYMHI MiHIManbHi

BMMOTMW:

BUMOTU HOBI bYAIBJI PEKOHCTPYKLIIA*
MiHiManbHUI TEPMIYHWUI ONip ANA 30BHILWHIX CTiH, Rg min 3,30 2,64
MiHiManbHUI TEPMIYHWUI ONip A1A BiKOH, Rg min 0,75 0,60
MiHiManbHUIM TepMidyHKIA onip Ansa asepen, Ry min 0,60 0,48
MiHiManbHUI TEPMIYHWUI ONip AN XONOAHOMO ropuLa, 4,95 3,96
Rq min

MiHiManbHUI TEPMIYHWUI ONip ANA NAOCKOT KPiBAi, Ry min 6,00 4,80
MiHiManbHUI TePMIYHWUI onip ANA NigNorn, Ry min 3,75 3,00
MIHIMA/JIbHI BUMOTU ANA BHYTPILLHbOIO MIKPOKNIMATY

KpaTHicTb noBiTpo0o6MiHY — HaByanbHi byaisni 1,0r?
KpaTHicTb NOBITPOOBMIHY — r'ypTOMXKUTKM 0,8r?
BHYTpilWHA TemnepaTypa — HaBYasbHi byaiBni 20°C
BHYTpilWHA TemnepaTypa — rypTOXKUTKMU 20°C
BHyTpiWwHA TemnepaTypa — cnopT3anu 18°C
DOAATKOBI PEKOMEHAALLIT

MeTtaboniyHe Tenno 1,8 BT/m?
TennoemHicTb byaini 111 B1/m?K

* TepMmiyHi onopu ANA PeKOHCTPYKLIi icHytounx ByaiBenb BM3HAYAOTLCA AK TEPMIYHI OnMopu ANs HOBUX OyAMHKIB,
NOMHOXeHi Ha KoediuieHT 0,8, sik BU3HauveHo B JJbH 5.2.6-31: 2016 Tennosa i3onauis byaisens

Pepakuis: 2 Crop. 11
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3. OCHOBHI AAHI BYAIBJ1I

Bn3HauyeHHA 6a30BOi NiHii € TONOBHOIO METOIO NPU NPOBEAEHHI EHEPreTUYHOrO ayauTy
6yaisni. Ana uboro eHeproayaMTop Cro4YaTKy NOBUHEH BUBYUTM OCHOBHY iHbOpMaLito,
AKa XapaKTepusye byaiBato, TaKy AK iHGopmauia Npo 06'eKT, NIAKAOYEHHA 40 Mepex
(ueHTpanizoBaHe TenaonocTavyaHHA, eHepronocTadaHHA abo pecypcHe 3abesneyeHHs),
CNOXWBAHHA eHeprii, a TakoX NPUUAHATY Ha O06'eKTax NpaKkTUKy IX eKcnayaTauii,
TEXHIYHOro 06cnyrosyBaHHA Ta yNpPaBAiHHA.

3.1. IHPOPMALIA MPO OB'EKT

CyMCbKWUIM aepKaBHUI yHiBepcUTeT po3TalloBaHuin y micTi Cymu. Byaisni yHiBepcuTteTy
po3TaloBaHi Ha 8 nokauisx. Llelt eHeproayaut cTocyetbca byaisni MypTOXMTOK 2 WO
po3TalloBaHa 3a aApecoto ByA. 3aMOCTAHCbKA, 5. TouHe po3TawysaHHA Oyaisni
306pakeHo Ha MatOHKY HUXKYeE.

Man. 1 - Micuye3sHaxoa)KeHHs 6yAiBAi B yHiBEpCUTETCbKOMY MiCTEUKY

[YPTOXUTOK 2 He € icTopuuyHol Oyaisneto, Tomy obmexeHb A1A PEMOHTHUX PoO6IT
Hemae. byaisna ©6yna cnopygkeHa y 1983 i 3 ornagy Ha Te, WO CTaHAAPTU
eHeproedeKTMBHOCTI Ha Tol Yac 6ynn AOCUTb HM3bKMMM, abO He icHyBanu B3arani, He
OVBHO, Wo OyaiBna CNOMMBAE BEMKY KifbKiCTb eHeprii. ByaiBns xapakTepusyeTbea

Pepakuia: 2 Crop. 12
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3.2.

3.3.

MaCUBHOIO KOHCTPYKLEIO i 3aiimae 9 nosepxu. Mnowa 3abynosu cknagae 1.172 m?, Ta
BPaxOBYIOUM 3arasibHy Ki/fbKicTb nMoBepxis gae 3arasbHy niouty 10.545 m2. Moganblua
AeTanbHa iHbopMaLis NoAaETbCA B TabAUL HUKYe.

Byaisna TYPTOXKMUTOK 2

[aTa npoBeaeHHA 19.06.2017

OnwuTtaHa ocoba

Pik 6yniBHMUTBa 1983

Tun 6yaiBHMUTBA MacuBHa

KinbkicTb noBepxis 9

EE 3axoam (3a ocTaHHi 5 3amiHa BiKOH Ta YacTKOBe yTen/ieHHA CTiH

pokKiB)

OnantoBasibHa njaowa 10.545 OnantoBanbHU 26.363

[m?] 06’em [m3]

MewwKaHLi 836 OnantoBanbHU 10.10-15.04
Ce30H

NIAKAIOYEHHA 0,0 MEPEX

CyMCbKUI1 fepKaBHUI YHIBepcUTET 3abe3neyvyeTbca TEMNA0BOK EHEPTiED Yepes cuctemy
LEeHTPani3oBaHOro TenaonocTavyaHHA YHiBEpCUMTET BUKOPWUCTOBYE TEMJIOEHEprilo, AKa
HaJa€eTbCA 3 CUCTEMM ANA ONaJieHHA Ta NiArOTOBKM rapA4Yoi BoAu. TennoBa eHepria
NnocTayaeTbcA A0 OyaiBni No 3anexkHin cxemi, 3 BMKOPWUCTAHHAM TensoobmiHHOro
NPUCTPOIO NNLIe ANA NPUrOTyBaHHA rapA4Yoi BogM. 3arasibHa NpUEAHAHA TenJsoBa
NOTYKHiCTb Byaisenb yHiBepcutety — 1.744 KBT. TennoBa eHepria , WO CNOXMBAETLCA B
CymMcbKOMYy [OepaBHOMY YHiBepcuUTeTi BUMIpHOeETbCA 1 niynabHMKOM. B 6inbwiocTi
BUNaAKis, 6yaisni 8 CyMcbKOMy [iep>KaBHOMY YHIiBEPCUTETI - 061alLITOBaHI TEMJI0BUMM
NiynnbHUKammn. EnektpoeHeprito noctayae CymunobneHepro i BUMIiptOETbCA BOHa B 1
OKpeMmin Touui. B 6inbwocTi BMnagkKie, byaisni 8 CymcbKoMy AepsKaBHOMY yHiBepcUTeTi -
obnawToBaHi NiunAbHMKaMK enekTpoeHeprii. Bogy B 6yaisni noctayae CymmBoaoKaHan i
BMMIPIOETbCA BOHa B 1 oKpemin Touyui. B GinbwocTi Bunaakie, byaisni 8 CymcbKomy
OeprKaBHOMY YHiBepcuTeTi - 061alWITOBAHI NiYMNbHUKAMM BOAM.

byaisna npuegHaHa [0 yCix 3ragaHux BuLe cuctem. TennoBa eHepria BUKOPUCTOBYETLCA
ONA ONaneHHA Ta NiArOTOBKM rapAY0i BOAU TOAI K eNeKTPOeHepria BUKOPUCTOBYETLCA
ans notpeb ocBiTNeHHs, poboTM eneKkTponpuaadiB Ta iHWKWX NPUCTPOIB. MYPTOXKMTOK 2
06nalWToBaHA OKPEeMUM TEMNONIMUABHUKOM, TOMY BWU3HAYEHHS CMOXKMBAHHA TenoBOi
eHeprii 3a 4ONOMOroto 3acobiB BUMipHOBaHHA € MOMK/IUBUM.

MNOTOYHE CNOXMNBAHHA EHEPTOPECYPCIB

IHpopmaLis WOAO CMNOMMBAHHA eHepreTMYHUX pecypcie  6Gyna oTpumaHa Big
KepiBHMLTBa YHiBEpCUMTETY Ta HajdaHa 3a OCTaHHi Tpu poku (2014-2016). OTpumaHuii
Habip AaHux mictme iHdopmauilo Npo daKTUYHE CMOXKMBAHHA eHeprii, a TaKoX Nnpo
Tapudu Ta GakTMUHI BUTpaTU. [aHi Ana BCbOro yHiBepcuteTy 6ynM npoaHanisoBaHi Ta
NiACYMOBAHI AN1A KOXXHOrO 3 AXKepen eHeprii.

HopmanisoBaHe cnosKuMBaHHA eHeprii (AMB. TakoX po3ain 8.5) Ha LWOpPiYHit OCHOBI
npeacTaBaeHo B TabanLi HUKYe.

Pepakuia: 2

Crop. 13
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NPUFOTYBAHH 3ATA/IBHE
ONANEHHA o'\ pauoi  ENEKTPOEHEPM  EHEPFOCMIOMMBAH
NPUMILLLEH
R BOAM f1 [kBrr] HA
[kBrr] [kBTr]
2014 701.629 170.975 519.520 1.392.124
2015 663.034 165.251 429.480 1.257.765
2016 669.710 499.586 451.840 1.621.136
Hopmanisosake | o0 154 278.604 466.947 1.423.675
(cepepnHe)

Tabauysa 1 — PiyHe cnoXXUBaHHA TeN0BOi eHeprii

3.4. BA30OBE CMNOXWBAHHA EHEPITOPECYPCIB
Po3paxyHok 6a30BOro Cno)mBaHHA eHepropecypciB 6a3yeTbca Ha po3pobui
eHepreTUYHoi moaeni byaisni 3 ypaxyBaHHAM PiSHOMAHITHUX i3UYHUX XapPaKTEPUCTUK
AocniaxKyBaHoro o6’ekTy:
e  XapaKTepUCTUKM HACTYMHUX OrOPOAKYBANbHUX KOHCTPYKLIN byaisni:
O 3O0BHiLLHI CTiHK
o BikHa Ta aBepi
o [axTa nignora ropumua
o Nignoru Ta nepekpuTTA Hag NigBanom
e OuiHeHi 4OAaTKOBI XapaKTepPUCTUKKN ByaiBEeNbHUX CUCTEM:
o Cucrema onaneHHA
o BeHTunAuiiHa cnuctema
o Cucrema OCBITNEHHA
O IHWI iHXeHepHi mepexKi.
Po3paxyHOK CMOMMBaHHA €HEepreTMYHUX PecypciB Ha Nepliomy Kpoui KanibpyeTbea
BiAMOBIAHO [0 CepefHbO3BAXKEHOr0 HOPMAi30BAaHOrO CMOXKMBaHHA. Ha HacTynHomy
eTani, BM3Ha4varoum 6a30BMI CLLEHAPIA CNOXMBAHHA TENJIOBOI Ta eNeKTPUYHOI eHepril,
BPaxOBYIOTbCA YKPAIHCbKI HOPMaTUBM 3 TOYKM 30pYy CTaHZAPTHOI TemnepaTypu
NpPUMILLEeHb Ta NOBITPOOO6MIHY. Moaenb nobyaoBaHa Ha ocHoBI cTaHgapTy EN 1SO 13790,
ONA  PO3PaxyHKY TEMNAOBOr0 HaBaHTAXXeHHA OyaiBni. Po3paxyHOK BMKOHYETbCA B
nporpamHomy 3abesnedyeHHi ENSI EAB gns obumcieHHA eHepreTMYHUX MNOKA3HUKIB
6yaisenb. B 6inbwocTi BUMNAAKiB BUMIpAHE CMOMMBAHHA € 3HAYHO HUMKUYMM, HiXK
CNOXXUBaHHA eHeprii Npu 6a3oBoMy cueHapii. MpMUYNHOLO LUbOro E:
O 3HAYHO HMXK4YA BHYTPIWHA Temnepatypa B MNPUMILLEHHAM, aHiK LbOro
BMMaraloTb HOPMATUBHI LLOKYMEHTH,
O  HM3bKWIA piBEHb NOBITPOOOMIHY
O PY4YHe KepyBaHHA CUCTEMOIO OMNaneHHsA
O NOBHa repmeTn3aLisa BIKOH A4 3anobiraHHA NPOHWKHEHHIO XOJ104HOMO NOBITPA
Ta NOABMW NPOTATIB
O OBMeXKEeHMX KOLITIB HA ONaNeHHA Ta eNEKTPUYHY eHeprito
Y HaBeAeHil HUKYe TabmLi NOKa3aHO OCHOBHI BigMIHHOCTI MiXK po3paxyHKOM 6a30Boro
Ta peasibHOro CroKMBaHHA.
Pepakuia: 2 Crop. 14
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BA30BE PEAJIbHE
NAPAMETPU CNOXXUBAHHA CNOXXUBAHHA
BHyTpiWwHA TemnepaTtypa 20°C 18°C
MoBITPOOBMIH B NPUMILLEHHAX 2,0 M3/m?r 1,0 m3/m?r
TemnepaTypa CKMAaAHHA 20°C 18°C

Tabnuua 2 — PisHMUA B napameTpax poboTu iHXKeHepHUX mepeKk MiK 6a30Boto i peanbHOO
cuTyaui€to.

ENNEKTUYHA 3ATAJIbHE
EHEPTI| EHEPITOCIMNOXWMUBAHHA
[kBtr/piK] [kBtr/piK]

ONAJNIEHHA ren
[kBTr/piK] [kBTr/piK]

PIK/TWN

Hopmanizosa 678.124 278.604 466.947 1.423.675
He (cepeaHe)

basose 1.410.659 268.220 451.840 2.130.719
CNOXXUBAHHA

Tabauysa 3 — NMopiBHAHHA HOPMaNi30BaHOro Ta 6a30BOro CNOXXUBAHHA eHepril

HaseaeHa giarpama CeHKi CAyXuUTb ANA KPALOro po3yMiHHA eHepreTUYHMX pecypcis, AKi
CMOYKMBALOTbCA, Ta €HEPreTUYHMUX MOTOKIB y Byaisni, e npoBoguTbca ayauT. Liarpama
Ma€ Ha MeTi HaZaTM KOHKPETHy iHGOPMALi0 NPOo CNOXMBAHHA €eHeprii cucTtemamm
byaisni Ta 3abe3neyye HeraliHe PO3yMiHHA TOro, Ha AKUN CEKTOP CMOMKUBAHHSA 3BEPHYTU
yBary ans fOoCArHeHHA eHeprosbeperkeHHs.

Heating (1161055 K\Wh/a, 54%)

District heating (1678879 kWh/a, 79%)

Final energy use (2130719 kKWh/a)

Hot water (268220 k\Wh/a, 13%) I

Ventilation (249604 KWhia, 12%) I

Other (342283 KWh/a, 16%)
Electrical energy (451840 K\Wh/a, 21%})

Lighting (109557 K\Wh/a. 5%) D

Man. 2 — fliarpama CeHKi NOTOYHOro CNOXKMBAHHA eHeprii

Pepakuis: 2 Crop. 15
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3.5. EKCNNYATALIA, TEXHIYHE OBC/TYTOBYBAHHA TA YMPABJ/1IHHA OB'EKTOM

YMoBM eKcnayaTauii, NpUAHATU NOPALOK TeXHIYHOro 0b6cnyroByBaHHA Ta ynpaBAiHHA
06'eKTamu ByAiBAi MatOTb 3HAYHWUI BNAWB Ha 3arasbHe CNOXUBAHHA eHepril, Tomy ix cig,
YBaXKHO PO3r/AHYTU B aHanisi. HaBegeHa HUKYe Tabanusa Mae Ha MeTi HagaTU fK AKICHY,
TaK i KinbKicHy iHbopMmaL,ito, NOB'A3aHY 3 UMMM TPLOMA NUTAHHAMM.

YMOBU BUKOPUCTAHHA

TEXHIYHE OBC/1IYTOBYBAHHA

KinbKicTb nepcoHany

PeMmoHT / nepesipKa rpadikis

KoHTponbHi cnucku ana
TEXHIYHOTO

®aKTMYHa TemnepaTypa B NPUMILLEHHI 18 °C|{Tvn obcnyrosyBaHHA Pearyioue
TemnepaTypa B NpUMILLEHHI BiANOBIAHO A0 CTaHAAPTY 20 °C|IHTepBanu TexHi4HOro 06cNyroByBaHHA
TpuBanicTb 0NantoBasbHOrO CE30HY 3aranbHa byaisna LopivyHO
Cucrtema onaneHHa OpiYHO
10/10 - 15/04 (187 days) ! Lop!
IHWi cuctemm WOpiYHO

YMPAB/IIHHA OB'EKTAMU

3anuc gaHux

AHani3 gaHux

30-40

Tak

Hi

Tak

Tak

Pepakuia: 2

Byaisns F'ypToxKMTOK 2 — CYMCbKUIA AepyKaBHUI yHiBepcuTeT
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4. ONUC NOTOYHOI CUTYALLIT
4.1. 30BHIWHA OBO/IOHKA BYAIB/I
OCHOBHMM KOHCTPYKTMBHMM eneMeHTOM 30BHIlLHIX CTiH € cuaikaTHa uerna wo
MOLWTYKaTypeHa 3cepeauHu. 3 TOYKU 30py TEMJIOBUMX BIACTMBOCTEM CTiH, B iCHyOUilt
CUTyaLii BOHW He BiANOBIAAOTb MiHIMaIbHUM BMMOram, BCTAHOB/IEHUMMU YKPATHCbKUMM
HopMamM. Ha 30BHIlIHIX CTiHAaX He BMWABMEHI YWHKOAMKEHHS Ha KOHCTPYKLUiHOMY
maTepiani Ta WTyKaTypui. 3axoaM 3 NiABMLWEHHS pPiBHA eHeproedeKTUBHOCTI
(npoBegeHHA TensoisonsLii) Ha 30BHIWHIX CTiHAaX nNpoBoaunucs paHiwe B 2012-2014.
KoediuieHT Tennonepegaui 6yB ycepeaHeHMN Ansa BCiEl naowi Ta Ha AAaHWIA MOMEHT
3HaxoAmMTbeA Ha piBHi 1,3 Bt/mK.
H
Opnrmus anpAMKu Bcboro/B
MH Cx na, 3x cepeaHboM
Hanpamkm 1593,00 1029,30 1582,70 966,80 5171,80
KoediuieHT Tennonepesayi 1,30 1,30 1,30 1,30 1,30
Tabauua 4 — XapaKTepuCTUKA 30BHILLHIX CTiH
Man. 3 — 30BHiLLHI CTiHK
HanagHi BikHa i gBepi matotb MNBX pamy 3 nogBiHUM 3acKNEeHHAM, AepeB'sHy pamy 3
NoABIMHUM 3acKAeHHAM. 3 TOYKM 30py TENIOBUX BAACTUBOCTEM BIiKOH i aBepein B
iCHytouili cuTyauii BOHM He BignNOBIAAalOTb MiHIMaNbHMM BMMOram, LLO BCTAHOBAEHI
YKPATHCbKUMMU  HOPMATUBHUMM  AOKYMEHTaMW. 3axoAM 3 NiABULLEHHA  pPiBHA
eHeproedeKTMBHOCTI (3amiHa BiKOH Ta / abo ABepeit) nposoananca paHile s 2010-2014.
Mnowa Ta TensoBi BAAaCTMBOCTI BIKOH Ta ABepel bynn ycepeaHeHi no BCiX AinaHKax i
npeacTasfeHi B TabunLi HUXKYe.
Pepakuis: 2 Crop. 17
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Hanpamku Bcboro/B
OaunHuua
MH Cx Na, 3x cepeaHbOM
Hanpamku 404,10 63,30 443,90 55,20 966,50
KoediuieHT Tennonepeaavi 2,22 2,17 2,20 2,18 2,21

Tabauua 5 — XapaKktepuctuka BikoH/gBepei
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Man. 4 — BikHa/pBepi

[ax pocnigKyBaHoro 6yauMHKY - MpPeAcTaBAeHUA CYMILLEHMM MOKPUTTAM (naocke
nepekputTa). byaisna obnawToBaHa TexHiYHMM noBepxom. Fopuile He obirpiBaeTbes,
TOMYy BOHO € YaCTMHOW HeoMantoBanbHOI Naowi OyaiBai. 3 TOYKM 30py TENNOBUX
B/IACTMBOCTEN AaXy Ha AaHMW MOMEHT, BiH He BiAMnoBiLaE MiHIMAaNbHUM BMMOram, LLO
BCTAaHOB/IEHI YKPAiHCbKMMM HOPMATUBHUMM AOKYMeHTamMu. KOHCTPYKLiA Aaxy He
obnawToBaHa BWMAMMI NOWKOAXKEHHA. EHeproedeKTUBHI 3axoam i3 404aTKOBOMO
Ten/0i30NALiEl0 Ha MNOBepxHi Aaxy / ropuiua He nposoaunuca paiwe. KoediuieHT
Tensonepegayi 6ys ycepefHEHUN oA BCIET NAOLW Ta HA AaHUA MOMEHT 3HaX04MTbCA Ha
piBHi 1,04 BT/mK.

Pepakuis: 2

Crop. 18
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Man. 5 — flax/ropuwe

Mignora gocniasKysaHoi ByaiBni 3HaxXoAUTbCA B 3a40BiILHOMY CTaHi Ta Ma€E NMPUMAHATHI
TenaoBi BAACTMBOCTI. 3 TOYKM 30py TEMNOBUX BAACTUBOCTEN MEPEKPUTTA Mignoru, Ha
OAHU MOMEHT BigNOBILAE MiHIMANAbHMM BMMOram, LLO BCTAHOB/EHI YKPAiHCbKMM
3aKOHOAaBCTBOM. EHeproedeKTUBHI 3axogM 3 TOYKM 30py A0AATKOBOI TensoisonAauii
nigBanbHOrO MNEPEKPUTTA He npoBoannuca padiwe. KoeodiuieHT Tennonepenaui 6ys
ycepeaHeHu Ana BCIEl NAOWi Ta Ha AaHUA MOMEHT 3HaxoamuTbea Ha pisHi 0,3 BT/mK.
He3Baalounm Ha Te, He PEKOMEHAYETbCA 3aCTOCOBYBATU A0AATKOBY Tenaoi3onsuito,
OCKiNbKK, K NpPaBu/Io, Len 3axig nepeabayae BeNuKi iHBECTULIi pa3om i3 HEBENMKO
€KOHOMIEI TennoBoi eHeprii MOPIiBHAHO i3 iHWWMKW enemeHTamm byaisni. OgHak, AKWO B
MalbyTHbOMY BiAOYAETbCA PEKOHCTPYKLIiA, TO peKoMeHAyeTbCA peanizyBaTn uen EE
3axif, pasom 3 iHWMMN PEMOHTHUMMK poboTamu.

Pepakuis: 2 Crop. 19
Byaisna NypToXUTOK 2 — CyMCbKUI AepKaBHUI yHiBepcUTeT
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4.2,

i (0 ¥
Man. 6 — Mianora/nigsan

CUCTEMA ONMAJIEHHA

AK BXe byno 3ragaHo paHiwe, byaiBas OTPUMYE TEMNO 3 CUCTEMM LEHTPANi30BaHOIo
TennonoctayaHHA. 3aranbHe TenJOHaBaHTa)KeHHA 6yaiBni cknagae 872  KBT.
BcTaHoB/IEHA cucTeMa onaneHHs B byaisni - ogHoTpybHa. KomyHiKauii BcTaHoBAEHI Mo
BCilt ByaiBni i BUroToBNEHI NEepeBa*kHO 3 cTasi. Tpybu B HeonantoBaAbHUX NPUMILLLEHHAX
i TeNNOBOMY NYHKTI YaCTKOBO i30/1b0BaHi BfacHUMKU cunamu. MNig yac BisuTy Ha 06'eKT,
eHeproayautTop NomiTMe NpoTikaHHA B Tpybax. MoWKoAXKEHHA B Tpybax - TaKox 6ynu
BUAB/MEHi. BcTaHoBNeHI B ByaiBni pafiaTopy nepeBa*kHO cTasesi NaHenbHi . Yci BoHW 6e3
BCTAHOB/IEHUX TEPMOCTATUYHUX perynatopis. [lpoTikaHHA B pagjiaTopax nig u4ac
npoBefeHHA [JOCNIAXKEHHA - BuABNEeHO. HaABHi pagiaTopyM MatoTb NOLWKOAMKEHHSA.
OnantoBanbHa TEXHIKa B TENNOBOMY MyHKTi CTapa Ta 3HoWweHa. KnanaHu B TeN/JIONYHKTI B
3340BiIbHOMY  CTaHi. BopgoniarotoBka  He  BCTAHOBJIEHA B TEMNJIOMYHKTI.
PoswwuptloBanbHUit  pesepByap  BUKOPUCTOBYETbCA.  PeryitoBaHHSA  Temnepartypwu
TEN/IOHOCIA He 34iMCHIOETLCA B aBTOMATUYHOMY PEXUMI.

XAPAKTEPUCTUKM CUCTEMU ONAJTEHHA

[l’xepeno eHeprii LleHTpanizosaHe Tennonoctauaqka |CraH obnaaHaHHA NyHKTiB He3anoBinbHui
TennoHaBaHTaKeHHs byaisni 872kW Tun Tpy6 IHwe
Tvn cucTeMi onaneHHs OfHOTPY6Ha. CraH Knanaris? He3az0BinbHuiA
ABTOMATMYHE PerytoBaHHA riptoyoro cepeaosuLa’? Hi BCTaHOB/IEHO NOM'SKLUEHHS BOAN? Hi
TPYBM BCTaHOB/IEHO PO3LIMPIOBaNIbHMI ba Tak
Marepian Cranesuit PAZIATOPU
130nqujs Yactkoso Tvn CTanesi naHenbHi
CraH i3onauji He3az08inbHui TepMOCTaTUYHi KnanaHu Hi
[owKoaKeHHA Tak MoWKoAKeHHA Tak
[poTikaHHA Tak MpoTikaHHA TaK

Tabnuua 6 — XapaKTepuCcTUKU CUCTEMU ONANEHHSA, O PO3rNALAETLCA

Pepakuis: 2

Crop. 20
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Man. 7 — MoKasaHo pi3Hi KOMMNOHEHTU CUCTEMM ONaneHHA y byaisni

4.3. CUCTEMA BEHTUNALLIT

Y byaisni BCcTaHOB/NEHa MexaHiYHa cucteMa BeHTUAALIT nig Yac 6yaiBHMuTBa B 1983.
BcTaHoB/IEHA CMCTEMA MOXKe BMKOPUCTOBYBATMCA AJ1A MOCTAa4YaHHA CBiXKOro MosiTpa Ta
BUTAFY BWKOPUCTAHOrO MNOBITPA 3 6yaisni. CucTema OXONKOE ManeHbKy KinbKicTb
OKpemMX NpUMilLLeHb By aiBai. BcTaHOBNEHA MeXaHiYHa cucTema BeHTUANALIT nepebyBana
B eKkcnayaTauii go 2017. MaTepian HasiBHUX NOBITPONPOBOAIB - THYYKOro (M1acTUKOBOrO)
. NosiTponpoBoan Ha AaHMA Yyac B HE3aA0BiIIbHOMY CTaHi. BeHTUAAUIAHI yCTaHOBKM B
He3a40BiIbHOMY CTaHi. B caHiTapHWX NPUMILLLEHHAX (TyaneTax) - BCTAHOB/IEHa BUTAXKHA
cucTema BeHTUAALI.

Pepakuis: 2 Crop. 21
Byaisna NypToXUTOK 2 — CyMCbKUI AepKaBHUI yHiBepcUTeT
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Man. 8 — KOMNOHEHTU cUCTEeMU BEHTUAALIT

4.4. CUCTEMA OCBIT/IEHHA

Cuctema ocBiTNeHHs B ByAiBni BKAOYAE 2 TUNWU OCBIT/IEHHA - JlTamnu po3KaploBaHHA i
dnyopecueHTHi namnu T8. Jlamnu po3KapltoBaHHA MaloTb HalbiNblly BCTaHOBAEHY
€/1eKTPUYHY MOTYMKHICTb, WO 3aranom cknagae 75,8 kBT (90,13%), a cnigom 3a Heto
dnyopecueHTHi namnu T8 i3 cymapHoto NoTyKHicTio 8,3 KBT (9,87

Man. 9 — Cucrema ocCBiTNIeHHA

Pepakuis: 2 Crop. 22
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5. 3ANPOMNOHOBAHI 3AX04U 3 NIABULEHHA EHEPTETUMHOI EQEKTUBHOCTI
5.1. MPOAHA/I3OBAHI NAKETU 3AXO0AIB 3 NIABUALLEHHA EHEPTETUMHOI E®GEKTUBHOCTI
3ATAJIbHA BAPIAHTU
CYMA
IHBECTULYIN BAP. 2
(€]

Tennoisonsauin 30BHILLHIX

CTiH - 10 cm MmiHepanbHa BaTa 232.747 °

— BapiaHT 1

Tennoizonauia 30BHILWHIX

CTiH -12 cm miHepanbHa BaTa 258.608 °

— BapiaHT 2

Tennoisonsauin 30BHILLHIX

CTiH - 14 cm miHepanbHa BaTa 284.469 °

— BapiaHT 3

Tennoisonsauia NA0CKOro 64.443 o o o

Aaxy

3amiHa BiKOH 118.625

3amiHa agepeit 2.970

BcTtaHoBNEHHA

iHAMBIAYaNbHOrO TENA0BOro 20.000 ° ° °

NYyHKTY

MogepHisauis/3amiHa

C.VICTEle-i onaneHHA 3 222,785 o o o

rigpasniyHnm

6anaHcyBaHHAM

BeHTMnALIA 3 pekynepaLieto 108.118 o o o

Tenna

3amiHa iCHyto4oro

OCBITNIEHHA  CBITAOAi0OAHUM 15.056 ° ° °

OCBIT/IEHHAM

BcraHoBNeHHA cuctemm

nigirpisy BOAM 3a PaxyHOK

COHAYHOI eHeprii Ta 122.073 . ° °

TEens0BOro Hacoca ana

niaAroToBKKW rapA4oi BoAM

Cuctema

€HEepromMoHITOpUHry . Ta 37854 o o o

cucrtema ynpasAiHHA

byaisneto

3ATAJIbHA CYMA IHBECTULLIMHUX
BUTPATU HA EHEPTOE®EKTUBHICTb 944.671 970.532 996.393

Pepakuis: 2 Crop. 23
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5.2. OLIHKA NAKETIB 3AXOAIB 3 NIABULLEHHA EHEPTETUYHOI EQEKTUBHOCTI

MofanbWwnin  aHani3 KOXHOIMO MNaKeTy MOMAMBUIA NMWIE 33 YMOBM NPUB'A3KK
eHeprosbeperkeHHA A0 TapudiB Ha eHeproHocii, Wob oTPUMaTK 3araibHy Cymy BUTpaT
Ha eHeproHocii, TO6To cymy 3a0LWaZKEHMX KOLWTIB A5 KOXKHOro naketa. Y HacTynHil
rnaBi npeacTaBfieHi AaHi, WO BWKOPWUCTOBYKOTbCA ANA PO3PaxyHKy GiHAaHCOBMX
MOKa3HUKIB, AKI MOXYTb CYXKUTU ANA BU3HAYEHHA EKOHOMIYHO O6rPYHTOBAHMX NPOEKTIB
Ha OCHOBI BUMOT LLOA0 BiANOBIAHOCTI NPOEKTY.

Tapudu, WO BUKOPUCTOBYIOTLCA AN OBYUCNEeHHsA eHepro3beperkeHHs, BiAMNOBIAAOTb
Tapudam, HagaHUM yHiBepcuTeTamu. BuxigHi gaHi Ana pospaxyHKiB HaBeAeHO B Tabauui
HUXYe.

TAPUD espo/oguHunua rpH/oanHULA
EnekTtpoeHepris [KBT] 0,0299 0,90
LleHTpanizoBaHe
Tenaonocta4aHHA — onaneHHs 0,0355 1,00
[kBT]
LleHTpanizoBaHe
TenJ0NOCTa4YaHHA — rapAaya 0,0328 0,983
BoJa [KBT]

Y HaBedeHit HUXK4Ye Tabsvui npeacTaBAeHi 3arasibHi CyMu iHBECTULiM, cyma eKoHoMmil
TEN/I0BOI Ta €/IEKTPUYHOI eHeprii, a TaKOX CyMy 3a0LLaAKEHUX KOLWITIB ANA KOXHOro 3
po3rnsHyTUX nakeTiB. OCHOBOW ANA HaJaHHA pPeKoMeHAZalii Woao NeBHOro MakeTa
3axo4iB € NPOCTUIA Nepios OKYMHOCTI.

) EKOHOMIA ) EKOHOMIA ) 3ATAJIbHA H:SP(E.(I;ZM
BAPIAHT | IHBECTUUII[€] TENJIOEHEPTII ENIEKTPOEHEPTII EKOHOMIA
[kBTr/piK] [kBTr/piK] [€/piK] ORYMHOCTI
[poku]
BAP1 944.671 1.072.815 1.299 44.755 21,1
BAP2 970.532 1.088.446 1.299 45.278 21,4
BAP3 996.393 1.104.044 1.299 45.800 21,8

Ha niacrasi iHdopmauii, HaBegeHoi B Tabnauui BuWe, A48 BNPOBAAKEHHS
pekomeHA0BaHO nakeT BAP.1. PekomeHA0BaHMI NaKeT BUMAra€ iHBECTULIM B 3ax0am 3
niaBuLEeHHs eHeproepeKTMBHOCTI Ha cymy 944.671 eBpo, Wwob 3aowaanti Ha 1.072.815
KBT-roa/pik Tennosoi eHeprii Ta 1.299 KBT-roa/pik enektpoeHeprii. 3aranbHa cyma
rPOLWOBKUX 3aoLLafKeHb CKnagae 44.755 eBpo Ha pik. PekomeHAoBaHWIA nakeT mae
npocTunin nepioa okynHocti 21,1 pokis..

5.3. onuc saxoais, 3ANMPONMOHOBAHUX Y PEKOMEHAOBAHOMY MNAKETI

HacTynHi onucn cnig, BUKOPUCTOBYBATU AK OCHOBY A/1A NIATOTOBKM MOAasblUMX €Tanis
NPOEKTIB, HaNpPWKAaA, NiAroTOBKM NPOEKTY 3aX0A4iB 3 NiABULLEHHA eHeproedeKTUBHOCTI.
OuiHKa 3ao0wWaXKeHoi KiNbKOCTi eHepropecypcis, HaBeAeHa B HACTYMHWUX po3Ainax,
AOiMCHa TiNbKW y BMNAgKy peanisauil Bcboro nakety 3axogiB. OUiKyeTbCs, WO peanisauis
OKpemux 3axoAiB [acTb pe3ynbTaTu, BiAMIHHI Big TUX, WO HaBeAeHi B HACTYyMHWUX
po3ginax.

Pepakuis: 2 Crop. 24
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5.3.1.

30BHilUHI CTiHU

CtiHn bypaisni B 3ag0BinbHOMY CTaHi. [poTe, Tak AK byaisnsa 36ynosaHa B 1983 konu
pauioHanbHe BWKOPUCTAHHA eHepropecypcis He 6yn0 Ha NOPSAKY AEHHOMY,
TENNO3aXMCHI BNACTMBOCTI CTiH Ha AaHUA MOMEHT AyXe HU3bKi: B cepeaHboMmy,
KoeodiuieHT Tennonepeaadi 1,30 Bt/m?K. CyyacHi yKpaiHCbKM HOpMM BMMaratoTb U maKc.
= 0,30 Btr/m’K gna 6ymisHmurea HoBux byaisenb abo U makc. = 0,38 Bt/m2K ana
PEKOHCTPYKLUIi icHytoumMx. TennoisonAuito 30BHIWHIX CTIH MPOMNOHYETLCA BUKOHATU
MiHEepanbHOK BaTOK. 3anNponoHOBaHAa TOBWMHA i30nAuii - 10 cm, WO B 3HWU3UTL
KoediLieHT TennonpoBigHOCTI 30BHiLLHIX cTiH Ao 0,30 BT/m?K wob Bignosiaati sumoram
HOPMaTUBHUX JOKYMEHTIB.
MporHo3oBaHi TeEXHIYHI XapaKTEPMUCTUKM TENN0I30NAL,iT HA 30BHILWHIX CTiHaX:
e TennoizonAuinHnit maTepian: MiHepanbHa BaTa
e TennonposigHictb matepiany (Makcumym): 0,045 BT/mK
e MoHTax: micna o4yMweHHA Ta NigroToBKM MOBEPXOHb; BiAMOBIAHO A0 BUMOT
BUPOBHUKA
e [lopaTkoBa iHpopmau,is:
O 3aKpinfeHHA TennoisonAujii NOBMHHO OYTW BWMKOHaHe BIAMNOBIAHO A0
BMMOT BUPOHHUKa (Haga€eTbCA BUPOOHMKOM)
o HeobxiaHoO BMKOPWUCTOBYBATM BiAMNOBIAHI MaTepiann (WTyKaTypKa, CiTKa
ToWo) y BignosiaHocTi Ao cneumndikauii BUpobHUKa
o 0s3pobneHHAa: BignosigHO A0 BMMOr MicueBoi BfagM (AKwo €) abo
Bi4NOBIAHO A0 BUMOT iHBECTOpA

. MiHepanbHa BaTa

. CKknAHa ciTka

. 'pyHTOBMIA Wap

. BupiBHtotoumi wap

. [lekopatusHuiA Wwap

. lWap dapbu

. CTanesui aHKepHUi dikcaTop
. 30BHiLLHA CTiHA

cONO UL WN -

Man. 10 — Cuctema TennoisonAuii 30BHilLHIX CTiH

Y HaBeAgeHiI HUXKYe Tabnuui NnpeacTaBAeHi XapaKTePUCTUKN 30BHILLIHIX CTiH B iCHYHOUIl

CUTYyau,ii i micnA BCTaHOBAEHHA Tennoi3onsauii.

Pepakuis: 2
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TENIOBA 1301AL14 30BHILWHIX CTIH MIHEPA/ZIbHOIO BATOIO TOBLLUMHOIKO 10 CM
U-3HAYEHHA 00 Bt/m2K 1,30
U-3HAYEHHA NICNA Bt/m2K 0,30
EHEPTOCIMNOXWMBAHHA OO KBTr/piK 1.410.659
EHEPTO3BEPEXXEHHA KBTr/piK 557.747
EHEPTO3BEPEXXEHHA % 39,54%
KITbKICTb [m?] 5.172
IHBECTMLLIT [€] 232.747
Tabauusa 7 — 3axoam 3 NiABULLEHHA eHepreTUYHOoI epeKTUBHOCTI 30BHILLHIX CTIH
5.3.2. MNnocki paxu
binbwicTb nnowWi nNAOCKMX [axiB He Tennoi3onboBaHAa. Tenno3axMcHi BAACTUBOCTI
CyMilLleHOoro nepekpuTTa (N/IoCKOro p[axy) Ha fOaHuMA MOMEHT He BiAnoBidatoTb
YCTaHOB/IEHMM HOPMATUBHUM AOKYMEHTaAM: B cepeAHboMy KoedilieHT Tensionepenadi
ctaHoBuTb 1,04 BT/m2K. CyuyacHi yKkpaiHCbkM Hopmu BumaratoTb U makc. = 0,17 B1/m2K
ana 6yaisHmuTea HosBux 6yaisenb abo U makc. = 0,21 BT/M2K ana peKkoHCTpyKUi
icCHytouMx byaisenb. 3anponoHoBaHa TOBLWMHA i301AUiT cTaHOBUTL 20 CM, WO 3HU3UTb
KoedilieHT TennonposigHocTi naockux aaxis Ao 0,20 Bt/m?K wob signosigati sBumoram
HOPMATMBHUX OO0KyMeHTiB.. OKpiMm 3acToCyBaHHA Tennoi3onAuii Ha NAOCKMX fgaxax
6yaisni, cnig TakoxK nogbatv npo Te, Wob rigpoisonauisa nepewkoaxKana nonagaHHo
BOAW B TEMNOI30MALIMHUI Wap, a TAKOXK Y KOHCTpYKUilo byaisni. Y Tabnuui Hukye
npeacTaB/eHi XapaKTePUCTUKUN NAOCKUX AaXiB Y iCHYOYiIM CMTyauii Ta nicnA 3acTocyBaHHA
TennoizonAuii.
MporHo30BaHi TeEXHIYHI XapaKTEPUCTMKM TENN0I30NALIT NIOCKOro Aaxy:
e TennoizonauinHuim matepian: MiHepanbHa BaTa
e TennonposigHicTb matepiany (makcumym): 0,045 Bt/mK
e |HWIi maTepiann: ob6oB'sA3KoBa rigpoizonauin
e MOHTaX: MNicNa OYULLEHHA Ta NiATOTOBKM MOBEPXOHb; BiAMNOBIAHO A0 BMMOT
BUPOOHUKaA
TEMNJIOBA 1301919 NI0CKOT KPIB/1l MIHEPAIbHOIO BATOHO TOBLLMHOLO 25 CM
U-3HAYEHHA 00 Bt/m2K 1,04
U-3HAYEHHA NICNA Bt/m2K 0,20
EHEPTOCINOXWMBAHHA OO KBTr/piKk 1.410.659
EHEPTO3BEPEXXEHHA KBTr/piK 108.246
EHEPTO3BEPEXXEHHA % 7,67%
KINTbKICTb [m?] 1.172
IHBECTULLIT [€] 64.443
Tabnuua 8 — 3axoam 3 NigBULLEHHA eHepreTUYHOT ePeKTUBHOCTI NI0CKUX AaxiB
Pepakuia: 2 Crop. 26
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5.3.3.

BikHa Ta aBepi

MeToto uboro eHeproedeKTMBHOIO 3ax0y € 3aMiHa iICHYHUMX CTAapPUX BIKOH Ha HOBI - i3
3HAYHO KpawumMu TenaoBnacTMBoCTAMMU. MoToYHe ycepegHeHe 3HayYeHHA KoediuieHTy
TENI0NPOBIAHOCTI BCiX YCTaHOBNEHUX B BYAUHKY BiKOH cknagae 2,21 Bt/m?K. KoediuieHT
TENI0NPOBIAHOCTI BIKOH, AKI MPOMOHYETbCA 3amiHMTH, AopisHioe 2,00 Bt/m2K. Lii BikHa
3amatoTb naowy B 912,5m2. CyyacHi yKpaiHCbKi Hopmu BumarawoTb U makc. = 1,33
BT/m2K ans 6yaisHuuTBa HOBUX Byaisenb abo U makc. = 1,66 BT/M2K ana peKoHCTPyKLUii
iCHytouMx b6yaiBenb. 3anpPonoHOBaHMI 3axig 3MeHWUTb KoedilieHT TenaonposigHOCTI
BikoH 40 1,10 B1/m?K w06 BiAnoBigaTh BUMOram HOPMaTUBHUX JOKYMEHTIB. Y Tabnaumui
HUXKYEe NpeacTaBAeHi XapaKTePUCTUKM BIKOH B iCHYIOYIM CMTYyaLii Ta nicna 3amiHu.

MporHo3oBaHi TeXHIYHI XapaKTEPMUCTUKMU HOBUX BIKOH 4i-14Ar-4-14Ar-4i BKAKOYAKOTD:

e Marepian BiKOHHOI paMu: MeTaNoNAACTUK

e CK/NonakeT: NoTPilHWNI eHepro3bepiratoumin ckaonakeT

e ToBWMHaA cKNa: 4 mm

e HanoBHEHHA CK/NOMAKeTy: aproH

e BigcTtaHb MixK cKAAHMMMK WKbBamu: y cepegHboMy 14 mm

e KoediujeHT Tennonepepaui BikHa: Makc. 1,1 BT/mM?K (mae 6yTM HagaHwit
HeLWoA3aBHO OTPUMAHUI cepTudikaT BMNPOOYBaHb A1A LbOro TUNY BiKHA, AKUI
NMOBMHEH BiANOBIAATM BCTAHOB/IEHMM BUMOram)

e  MOHTaX: BUPOOHMK NOBUHEH HaAaTW YiTKi iIHCTPYKLiT 3 MOHTaXKyY

A

Man. 11 — EHepro36epiratoui BikHa 3 NOTPiMHUM 3aCK/IeHHAM

MeToto Lboro eHeproedeKTUBHOIO 3ax04y € 3aMiHa iCHYIOUYMX CTapMX 30BHILLHIX ABepeit
HOBMMM, WO MalOTb 3HAYHO Kpaw, Tennosi BAACTMBOCTI. [MOTOYHMI ycepeaHEHWUM
KoedilieHT Ten/sonpoBiAHOCTI YyCiX 30BHIWIHIX ABepel, BCTAHOBAEHUX Y Oyaisni,
ctaHoBuTb 2,50 BT/m?K. KoedilieHT TennosTpaT ABepei, AKi NPONOHYETbCA 3aMiHUTHK,
fopisHioe 2,50 Bt/m2K. Li asepi matoTb naouy 27 m? i ctaHoBAATb. CydacHi YKpaiHCbKi
Hopmu BumaratoTb U makc. = 1,66 BT/m?K ana 6yaisHMUTBA HOBUX ByaiBenb abo U makc.
= 2,08 BT/M2K ana peKoHCTPYKLUIi icHytoumnx 6yaisenb. 3anponoHoBaHWIA 3axif, 3MeHLWNUTb
KoediuieHT TennonposigHocTi asepei go 1,60 BT/mK wob Bignosigatm Bumoram

Pepakuia: 2
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HOPMAaTUBHUX AOKYMEHTIB. Y Tabauui HUXKYe npeacTaB/eHi XapaKTePUCTUKN ABepei B
iCHytOUil cuTyaLii Ta nicna 3amiHu.

MpOorHo30BaHi TeXHIYHI XapaKTEePUCTUKN HOBUX ABEpPEN:

Martepian pamu gsepeit: aepeso/mMeTanonnacTmK

CK/ionakKeT: NoTpiiHNIN eHeprosbepiraroymin CKaonakeT

HanoBHeHHs cKaoMakeTy: aproH

BiacTaHb MiX CKNAHUMM NaHeNAMMU: y cepeaHbomy 16 mm

KoediuieHT Tennonepepaui asepeit: makc. 1,6 BT/m2K (mae 6yt HagaHui
HelLoAaBHO OTPUMAHNIN cepTUdikaT BUNPobyBaHb ANA LbOro TUMNYy ABEPEN, AKUN
NOBMHEH BiANOBIAATM BCTAHOBAEHMM BMMOram)

MOHTaX: BUPOOHMK NOBUHEH HaAaTW YiTKi iIHCTPYKLiT 3 MOHTaXyY

3AMIHA ICHYIOYUX BIKOH HA HOBI 3 MOTPINHUM 3ACKNEHHAM, U = 1,1 Br/m?K

U-3HAYEHHA OO0 Bt/m?K 2,22
U-3HAYEHHA MICNA Bt/m?K 1,1
U-3HAYEHHA OO0 Bt/m?K 1,7
U-3HAYEHHA MICNA Bt/m?K 1,7
EHEPTOCIMOXMNBAHHA 0 KBTr/piKk 1.410.659
EHEPTO3BEPEXEHHA KBTr/piKk 194.171
EHEPTO3BEPEXEHHA % 13,76%
IHBECTULLINHI NAPAMETPYU

KIJTIbKICTb (Mm% 940
IHBECTULT [€] 121.595

Tabauusa 9 — 3axogu 3 nigBuLLEHHA eHeproedeKTUBHOCTI BiIKOH Ta ABepei

Ona Toro, Wwob 3abe3neynTn NPOHUKHEHHSA CBiXKOro 30BHIiLLIHbOIO MOBITPA, NPOMOHYETLCA
BCTAHOBUTM BiKHa 3 BEHTUAALIMHMMKW OTBOPaMM [ANA MOBITPA B  CheuiafbHUX
npuMileHHsX. MpoTe BEHTUNALIAHI OTBOPU A4/1A NOBITPA HE NMOBWMHHI BCTAHOBOBATUCS
Ha BCiX BiKHAX, @ NLLIE HA HE3HAYHIN iX YAaCTUHI, Ae Le BBAXKAETbCA HEODXigHUM.

Man. 12 — BikHa 3 iHTerpoBaHMMMW BEHTUAALIAHUMM OTBOPaMM 415 NOBITPA

Pepakuis: 2
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5.4.

5.4.1.

CUCTEMA OMNAJIEHHA

BcTaHOB/1IEHHA iHAUBIAYAa/NbHOI TEN/1I0BOI NiACTaHLLiT

TemnepaTtypa TenjomnocTtayaHHA PEryateTbCa BPYyYHY Ta 06CAr MOTOKY TEMNOHOCIA He
3MiHIOIOTbCA. B AaHuMi Yyac marictpani TennoBoi mepexki 6esnocepeaHbo NiAKAOYEHI A0
onantoBanbHoOI cuctemu byaisni 6e3 Tenn00b6MiHHMKA A5 BiAOKPEMAEHHS NEPBUHHOIO
Ta BTOPUHHOrO KOHTypiB. OTXKe, TeNJI0HOCI 3 LEeHTPaNbHOI Mepexi npoxoauTb yepes
BCIO OMasitoBasibHY CUCTEMY CMNOMXMBaya, WO O3HA4a€E, WO CUCTEMA OnaneHHa byaiBni
rigpaBniyHO MnoB's3aHa 3 MoOCTayYa/ibHUKOM. TUCK B CUCTEMIi, a TaKOX fAKiCTb BoAM
NigTPUMYETbCA INLLE LLEHTPANBbHOI KOTE/bHELD.
Yepes BiACYTHICTb aBTOMATUUYHOIO PeEryatoBaHHA TemnepaTypu nogadi TenaoHocia Ta
HEMOXXMBICTb PeryatoBaTH BUTPATU TEMNJIOHOCIA CMCTEMA NpaLoe HeePeKTUBHO.
Takum YMHOM, BCTAaHOB/AEHHA iHAMBIAYaNbHOI TENA0BOI MNiACTaHUIT 3 aBTOMATUYHMM
peryntoBaHHAM TemnepaTtypu € OOHMM 3 OCHOBHMX 3axOoZiB 3 NigBULLEHHA
eHeproedeKTUBHOCTI. LA cucTema [03BOAIAE afanTyBaTM CNOXKMBAHHA Tenna byaisneto
00 il NOTOYHOTo PaKTUYHOIO PiBHA CMOMKUBAHHA 3a/1€}KHO Bif, 30BHiLLHBLOI TEMMNEpPaTypu.
TennoBui NYHKT € TEXHIYHOIO NepPeayMOBOIO YNPaB/iHHA CNOXUBAHHAM. 3aBASKN HbOMY
3'ABUTbCA MOM/IMBICTb 3a06€3Ne4YnTM UEHTPaJbHUN  AUCTAHUiMHUN  MOHITOPUHI Ta
perysoBaHHA nogadi TennoBoi eHeprii. B 6yaiBni pekomeHayeTbCA BCTAHOBUTU HOBUIA
iHOMBIAYANbHUI TENJOBMI NYHKT.
TennoBui NYHKT NOBUHEH BKAOYATH:

O UMPKYAALIMAHI HACOCKU 3 YaCTOTHUM PETY/IOBAHHAM,

O [OATYMKKM TeMnepaTypu NoAaBasbHOrO Ta 3BOPOTHOro TpybonposoAis cuctemu

OonaneHHs,

O  [OATYMK Ta KOHTPO/Iep 30BHIWHbOI TemnepaTypu,

O  [OATYMKM TUCKIB Ta KOHTPOJIEp 06’EMHOro NOTOKY,

O KnanaHu, HeobxiaHi Ans HopmanbHOT poboTK (3aKpMBatoyi, 3aN0biXKHi),

o inbTpM Ta cenapatopm bpyay (ae ue moxnnBo).
BKasaHMN 610K 30BHIlLHbOrO peryatoBaHHA TeMnepaTypu [A03BONSE BUKOHYBATU Pi3Hi
peXnumm poboTM, HanpuKaag WO [JO3BOJAE KepyBaTU CUCTEMOID  PiSHUMMU
TeMnepaTypHUMU pexumamu ANA AeHHUX Ta HIYHWX roamH, BignoBiaHo, byaHi Ta
BUXigHi gHi. MPUMILLEHHSA, B AKMX YCTAaHOBAEHA NiACTaHLiA, NOBUMHHI MaTU MiHIMaNbHUN
po3Mmip, 6YTM nerko JOCTYMHUMM, @ TaKOXK MaTW 4OCTYN 40 BOAM Ta €/1€KTPONOCTAYaHHS.

Cucrema Tennosa nigcranuin Cucremn
LeHTpanizoBaHoro onanexHa
Tennonocra4yaHHa bynieens
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Man. 13 — Cxema Tenn0BOro NYHKTY 3a/1eXKHOro nigkaloueHHa (axxepeno: Wien Energie)
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BCTAHOBNEHHA IHAUBIAYANBHOrO TEN/10BOro NYHKTY (BKNIOYAIOUHU
ABTOMATWU3ALIIO CUCTEMMU OMAJIEHHA TA MOX/IUBICTIO CKUOAHHA TEMMNEPATYPMU)
EHEPTOCMOXWBAHHA A0 KBTr/pik 1.410.659
EHEPTO3BEPEKEHHA KBTr/pik 52.993
EHEPTO3BEPEKEHHA % 3,76%
IHBECTULLINHI NAPAMETPU

KINbKICTb [oanHMUp] 1
IHBECTULLIT (€] 20.000

Ta6auua 10 — IHAMBIAYyaNbHA TennoBa NiACTaHLiA eHeproedeKTUBHI 3axoau

MogaepHisauisa/3amiHa cucTemu onaneHHs 3 riapasaiyHMm 6anaHCyBaHHAM

LLle oaHieto npobnemoto, NOB'A3aHOIO 3 TeMNI0NOCTa4YaHHAM, € CTaH Tpyb Ta pagiatopis
CUCTEMW OMANEHHA, AKI YaCTKOBO 3HOLUEHI, NigAaHi Kopo3ii, a TaKOX MaloTb 3HAYHO
3BY)KEHWI MOMNEepeyYHMn nepepis 4Yepes HaABHICTb HaKuny,
3MEHLIEeHHA TeNnI0TBOPHOCTI paaiaTopis i B TOM »Ke yac A0 36inblIeHoro rigpasaidyHoro
onopy y Tpybax cucrtemum onaseHHs. Bci Ui npobaemu npussoanaTb A0 BUTOKY BOAM, i, AK
HACcNigoK, - NA4iHHA TUCKY Y TENNIOBMX MepeXKax Nig vac ekcnayaTauii. Tomy wen 3axig He
060B'A3KOBO € YNCTMM 3aXO40M 3 MiABULLEHHA eHeproedpeKTUBHOCTI. BiH cknagaeTbes 3

KOMMAEKCY 3aX0A4iB, TAaKUX AK:

3amiHa pagiaTopis,

O O O O

i30/1ALiA TENIOBMX PO3MNOAiNbHUX TPY6,
riapasniyHe 6anaHcyBaHHA (BCTaHOBAEHHA B6anaHCyBaNbHUX KNanaHis),

BCTAHOB/1IEHHA TEPMOCTATUYHUX PETYNATO piB

O 3aMmiHa BiNblUOT YaCTUHWU TENNOBUX PO3NOAINBHUX TPYO.
Y peakux npumilweHHsax byaisenb pafiaTopy 4acTo BCTaHOB/IEHI HE B TOMY MicLj, WO Y
CBOWO 4epry 3anobirae npaBUAbHIA KOHBEKLii noBiTpa. LIMpKynsauilo NoBiTpA MOXKHa
JIerK0 BOOCKOHA/INTK, WO 3HAYHO MOKpaWMTb ePeKTMBHICTb BMMPOMIHIOBaHHA Tensa

pagiatopamm.

o npu3BOAUTL [0

3AMIHA ICHYIOYOI CUCTEMU OMAJIEHHA HA HOBY 3 MOAA/bLIUM i MAPABAIYMHUM

BANAHCYBAHHAM

IHBECTULIINHI NAPAMETPU

TUN OBZIAAHAHHA

LIIHA 3A

EHEPTOCIMOXWBAHHA 0 KBTr/piK 1.410.659
EHEPTO3BEPEXKEHHA KBTr/piK 106.613
EHEPTO3BEPEXEHHA % 7,56%

KIJIbKICTb

3ATAJIOM (€]

oA. [€]

PagiaTopu, TepMOCTaTUYHI KnanaHu (KpaHu 100 650 W, 65.900
Ta NPUEAHAHHA)
JemoHTaX cTapoi cucTeMn oOnafeHHs 24,033 1 24,033
(poboTK)
BcTaHOBNEHHA HOBOI CUCTEMU ONaneHHA 73.348 1 73.348
(poboTHn)
TpybonposiaHa apmaTtypa Ta Tpy6u 15 3.105 m. 46.571
banaHcyBaHHA cuctemm 10.000 1 10.000
YTenneHHs pr6o!'|posop,n3 B 15 196 m. 5933
HeobnantoBaNbHUX MPUMILLLEHHAX
3ATAJIOM [€] 222.785
Ta6bauua 11 — 3amiHa cucTeMu onaneHHA Ha rigpasBniyHe 6anaHcyBaHHA

Pepakuis: 2 Crop. 30
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5.5. CUCTEMM BEHTUNALIT
Uen 3axig 3 nigBuweHHa eHeproedeKTUMBHOCTI BK/OYAE B cebe BCTaHOBAEHHA
BEHTUNALIMHMX MPUNAMBHUX KNanaHiB NOBITPA Ha BiKHax (B NMpMMIlLEHHAX, ge Lue
BBAXKAETbCA HEOOXigHMM); BUTSKHUX BEHTUAALIMHMX NPUCTPOIB, SAKI  MOBMHHI
BMKOPMCTOBYBATM iCHYIOYI KaHanu (4e Le MOXAMBO), a TaKOX pPO3MoAifbyunx
BEHTUNALIMHMX NPUCTPOIB 3 pekynepaLieto Tenna. KombiHauia umx 3axonis 3abesneuye
OOCTaTHIO BEHTUAALO BYAMHKY, NOCTa4YaHHA CBIXKOro NOBITPA Ta eHepro3bepeKeHHs.
TexHiYHi XapaKTePUCTUKM 3aMpPOMOHOBAHUX pilleHb AN BEHTUAALINHMX arperaTis
BK/IIOYAIOTb:
® peKynepauia Ha piBHI He meHLwW AK 70% ans obnagHaHHA
® HWU3bKMWI piBEHb LWYMY
® TUN OAMNHMULi: CTeIbOBUIA BNOK
® BCTAHOBJIEHHA B ONTMMA/IbHUX MIiCUAX A4 MOCTAYaHHA CBiXKOro nosiTpA B
NPUMILLEHHA
BeHTMAALIMHI NPUNAWMBHI KNanaHW MOBITPA MNPWU3HAYeHi A8 KOHTPOAO TUCKY Ta
BOJIOrOCTi 3 MeTO0 3anobiraHHA NOCTIMHOrO HAaAXOAKEHHA CBiXKOro NoBiTPA B byaisato.
EHEPFOCNOXWBAHHA TENJI0BOI EHEPTIT IO KBTr/pik 1.410.659
EHEPFOCNOMMBAHHA ENEKTPUYHOI EHEPTIT KBTr/pik 451.840
Ao '
3BEPEXXEHHA TEN/1I0BOI EHEPTIT KBTr/pik 22.222
3BEPEXXEHHA ENEKTPUYHOI EHEPTIT KBTr/pik -8.416
3BEPEXXEHHA TEN/I0BOI EHEPTIT % 1,58%
3BEPEXEHHA ENEKTPUYHOI EHEPTIT % -1,86%
IHBECTULLINHI NAPAMETPU
TWUN BEHTUNALUINHOI 3AMNPOMNOHOBAHO -
YCTAHOBKM ans KIJIbKICTb IHBECTULI [€]
PekoHcTpyKUiA i
NPOYMNLLEHHA BUTAXKHUX Y Bcivi byaisni 1 36.053
BEHTUAALIMHWUX KaHaniB
anTOHHO-BMTH)KHa
cucTema BeHTUAALT KyxHsa 36 17.082
DONA KYXHi Y TYPTOXKUTKY
'i’g;"ﬂ;;:‘;;em”mmp Tyanet 142 19.898
BeHTMnﬂu,iﬁtmﬁ KimHaTu BMKNaaauis,
NPUNAUBHUIM KNanaH . 690 35.085
NoBiTPA BiKOHHWI kabinerw
3ArAJioM 108.118
Tabnnua 12 — BeHTunauina eHeproepeKkTUBHi 3axoan
Pepakuis: 2 Crop. 31
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5.6.

Man. 14 — 3anponoHoBaHi BEeHTUAALiHI npucTpoi

CUCTEMA OCBITNEHHA

Y 6inbwocTi gocnigKeHnx npumilteHb 6yaiBni HOpMaTUBHI MOKA3HUKU HE MOXKYTb ByTH
BMKOHaHi. Hacamnepesn ue CTOCyeTbCA KOpUAOPIB, A€ He BWUCTAaYa€E MNPUPOLHOro
OCBITNIE€HHA, @ WTY4YHE OCBIT/IEHHA MOBHICTIO BMMKHeEHO. HalnowwupeHiwi suan namn
BK/IIOYAIOTb JHOMIHECLLEHTHE OCBIT/IEHHA Ta 1aMMNU PO3XKapOBaHHA.

PaKTUYHY AKICTb OCBITNIEHHA Y K/acax MOXHa BBa*KaTW HeAOCTAaTHbOM. |HTEHCMBHICTb
CBiT/la HAATO HW3bKA Yepe3 HM3bKy AKICTb MNPOEKTYBaHHA Ta Jamm, LWo
BMKOPUCTOBYHOTLCA.

3aliBe roBOPUTH, LLO 3 TOUKM 30py KOMOPTy Ta 340pOB'A KopucTyBadis byaiBni Hosi
CYYacHi CMCTEeMM OCBIT/IEHHA € Ay)Ke BaX/JMBUMM | abCONOTHO HeobXiZHMMM.
HewoopaBHi gocnigXeHHA NOKasaau, WO ycnix y HaBYaHHI Ta MOTMBALLIA A0 HaB4YaHHA
6e3nocepeaHbO 3aN€XKaTb Bif AKOCTI OCBITIEHHA. TOMY ro/1I0BHA MeTa - PEKOHCTPYKL,iA
Ta BOOCKOHA/NIEHHA CUCTEM OCBIT/IEHHA Ta AOBEAEHHA iX A0 PEeKOMEHAO0BAHOro piBHA,
3a3HAYEHOro B iCHYHOYMX HOPMATUBHUX AOKYMEHTaX YKpaiHu.

Huxkye HaBegeHO TexHIYHI BMMOrM LWOAO0 peabinitauii Ta BAOCKOHANEHHA CUCTEMMU
OCBIT/IEHHA BCi€i byaiBni:

e |cHytoui HeedeKTMBHI NaMnU PO3XKapPHOBAHHA CAi4, 3aMiHWMTM CBiTAOAIOAHUMM
Nlamnamu;

e [Iepena CBiTAa NOBUHHI MaTWU CBITNONPOAYKTUBHICTL He Huxue 70 nm/BT Ta
cnoXmBaTn He 6inblwe 20 BT/M?> enektpoeHeprii 3 ypaxyBaHHAM CMOMKMBaHHSA
eHeprii nepeMmnKkadyamm Ta 4ONOMIKHUMM CUCTEMAMMN KEPYBaHHA OCBITAEHHAM.

e [lopaTKkoBe OCBIiT/IeHHA 6in0i AOWKM NOBMHHO 6yTM 3pob6aeHO fNamnamu 3
aCMMETPUYHMM PO3CitOBaHHAM CBiTNa, WO6 3abe3neuntn HeobxigHWI piBeHb
OCBIT/IEHHA B LLeHTpi 6in0i goLWwKuy;

Pepakuis: 2
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no AFTER
TMn AAMN

Kinbkictb | MOTYXKHICTb [kBt] | KinbKictb | MOTYXHICTb [kBr]
Jlamnv po3KaproBaHHA 1.263 75,8 - -
dnyopecueHTHIi namnu T8 461 8,3 - -
LED ocBiTneHHA - - 1.882 16,9
3ATA/IbHE HABAHTAEHHA BIA, OCBITNEHHA 1.724 84,1 1.882 16,9

CUCTEMHI NOKA3HUKU TA NAPAMETPU

KOHKpeTHe HaBaHTa)eHHs Bif 0CBITAeHHA [BT/Mm?] 7,97 1,61
KOHKpeTHe CnoskuBaHHA enekTpoeHeprii [KBT/m2a) 10,39 2,09
3aranbHe CNoXXMBaHHA enekTpoeHeprii [KBT/a) 109.557,00 21.994,00
3aranbHi BUTpaTH Ha OcBiTAEHHA [€/a) 3.275,75 657,62

Tabnuya 13 — XapakTepucTMKa CUCTEMU OCBITNEHHA

3anponoHoBaHe CBITA0AIOAHE OCBIT/IEHHA MA€E 3aMIHWMTM HaAABHI CTapi CBITUNbHMKMK
HOBMM CBIT/I04i0AHUM MaHENbHMM OCBITAEHHAM (Tam, ge ue AouinbHo) abo nuwe
ceiThogiogHummn  namnamm  Tmuny T8 abo T5, a TaKOXK KOMMAKTHi CBiTAo4ioAHi
CBITU/IBHUKN ON1A 3aMiHW ICHYIOUYMX JTaMMN PO3XKAPIOBAHHA Ta JIOMIHECLLEHTHUX amn.
TouHiI micua ana HOBMX CBITWU/IbHUKIB NMOBMHHI ByTM BU3HAYeHi Ha eTani NPOEeKTyBaHHSA,
o6 3abe3neuynTn BiANOBiIAHICTL BUMOram CUCTEMMU OCBIT/IEHHS.

IHBECTULIMHI NAPAMETPU KIJZIbKICTb LUIHA 3A IHBECTULIT
OOUHMUIO [€] [€]
KomnaktHi LED  cBiTUAbHUKK  (AnA
3aMiHWN iCHYHOUYMX NaMn PO3KaploBaHHA 1.263 8 10.104
Ta NOMiIHECLLEHTHUX lamn)

LED cBiTUNbHUKM NaHenbHOro tuny (abo
Avwe ceithogiogHi namnamu tmMny T8

abo T5), a TaKoX  KOMMaAKTHi 613 8 4.952
CBITNOAI0AHI CBITUIbBHMKN
3ATAZIOM 1.882 - 15.056

Tabnuus 14 — IHBeCcTULiIHIi NapameTpU CUCTEMM OCBITNIEHHA
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Man. 15 — 3anponoHoBaHe CBiTA0Ai0AHEe OCBiTAEHHA
Pepakuia: 2 Crop. 33
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5.7. CUCTEMA EHEPTOMEHEAXMEHTY TA YNPAB/IIHHA BYAIBJIEIO

5.7.1. Cncrema eHepromeHeaXKMeHTy

EdeKkTMBHA cCUCTEMA eHEepromeHeKMEHTY MA€E HaA3BMYAMHO BAXKAMBE 3HAYEHHS,
OCKiZIbKM [03BOMIAE TPUMATU CMOXKMBAHHA €Heprii Mig KOHTPOJEeM, KOHTPOAOBaTU Ta
aHanisyBaTM QfaHi, OTpMMaHi cuctemolo. HanexHe BUMIipOBasibHE 0b6NagHAHHA €
€AMHOLIO NepesyMOBOIO ANA HAaNeXKHOro 06/iKy eHeprii, TOMy NPONOHYETLCSA BCTAHOBUTU
HacTynHe BUMiptoBasbHe 061agHAHHA:

o JliunnbHUK Tenna
e [loaaTKoBUI NiYMUNBbHUK (KOHTPONEP) eneKkTpoeHeprii
e JliuMnbHUK BOAMN

Man. 16 — NliunnbHUKK BOAMU, eNeKTpoeHeprii Ta Tenna

NIYUIbHUK ICHYIOYA CUTYALIA 3ANMPOMNOHOBAHI HOBI

TENNOBUW  NIYUSTbHKA 1x 1x
(ONANEHHA)

TENNOBUW  NIIYUSTbHKA - (nMwe oguH NiYMNBHUK 1x
(ren) ans Tenna Ta I'BMN)

ENEKTPUYHWUN 3 3
NIYUNbHUK

BOAAHUN NYUNTbHUK 1x 1x

Tabnuusa 15 — IcHyloui Ta 3aNPONOHOBaHI NYNNBHUKK

3ANPOBAAXKEHHA CUCTEMWU EHEPTETUMHOIO MEHEAXMEHTY

EHEPTOCNOXWMBAHHA 0 KBTr/piK 1.410.659
EHEPITO3BEPEXKEHHA KBTr/piK 30.823
EHEPITO3BEPEXKEHHA % 2,19%
IHBECTMLI,IﬁHI NMAPAMETPU
no3unuiA KIZIbKICTb LIHA

TENNOBUM NIYNNBHKN (ONANEHHA) 1 600
TENIOBUM NIYUNBHKM (TBM) 1 600
ENEKTPUYHUIM NIYNNBHUK 3 1800
BOLI,FIHMVI JIHNJTIBHUK 1 600
CUCTEMA EHEPTETUYHOIO 1 500
MEHEOQXMEHTY (noaaTkoBi KoLwTK)

3ATAJZIOM 4.100

Tabaunysa 16 — Cuctema eHepreTUYHOro MeHeAXXKMeHTy

Pepakuis: 2 Crop. 34
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5.7.2.

3a3Ha4veHe obnagHaHHA NPOMNOHYETbLCA nigKno4YnTH 4o nnatdopmm
YyMpaBAiHHA/MOHITOPUHIY eHEeprocrnoXmnBaHHA. PyyHe BTpydyaHHAa 6yae HeobxigHe vy
HaA3BMYAMHUX CUTyaLisx i, OT)Ke, byae 3BegeHe A0 MiHimymy. Mnatdopma NoBMHHA
HagaTtu MOX/INBICTb KOXXHOMY YHiBepcuteTy 3/iNCHIOBATH MOHITOPUHT
€HEeprocrnoXKMBaAHHA AK Ha PiBHI OKpemoi byaiBni, Tak i Ha piBHi yHiBepcutety, TO6TO
[,03BOJINTK:

®  MOHITOPUHI CNOXMBAHHA TEM/a, eNeKTpoeHeprii Ta BOAM B PEXUMI peasbHoro
yacy B umdpax Ta rpadikax;

e 3anpocutn y Byab-AKOro NiYMAbHWUK AeTanbHy iHPopMaLii NPo CnoXuBaHHA
eHeprii 3 MeTo ii AOCNiAXKEHHS;

e 3anobirT BTpaTam eHeprii B iHXeHepHUX cuctemax byaisens;

e apxiByBaTW AaHi LWOAO eHEProCcnoXUBaAHHSA, OTPUMaHI Big byaisenb;

®  aHani3yBaTU CMOMKMBAHHSA Ta HErAMHO pearyBaT Ha HaA3BUYalHI cUTyaUi;

e  ONTMMI3yBaTM BUKOPMUCTAHHA eHeprii y poboui roanHu;

®  BUWKOHYBaTM eHepreTUyHe niaaHyBaHHSA (MPOrHo3 CNoXKMBaHHSA eHeprii);

®  3axXuUWaTH AaHi.

Cuctema ynpasniHHA byaisnero

YnpaBniHHA 6yAiBneo NPoONoHYeETbCA BiANOBIAHO [0 BMMOr MPOEKTY, 3 TUM LWO6
KOHTPO/110BaTK BCi EHEPrOCNOXMBatodi cuctemu B ByaiBAi, BKAOYAOUM 3aNponoHOBaHi:

CMUCTEMY OMaJIEHHS,

CUCTEMY BEHTUAALT,

CUCTEMY OCBITNIEHHSA, @ TAKOX
iHWi AOoCTynHi cuctemm B Byaisai.

O O O O

OuiKyeTbCA, WO cUCTeMa ynpasniHHA byaisneto 3abe3neyumnTo:

® eKcrn/yaTalito cMcTeMm onasieHHA BiANOBIAHO A0 3a34aneriab BU3HaYeHMX rpadikis Ta
npaBwua, peryntoBaHHA poboTM UMPKYAALIMHMX HacociB, TemnepaTyporo nopadi Ta
3BOPOTY  BigNOBIAHO [0 30BHIWHbLOI TemnepaTypyM Ta BM3HAYeHOi TemnepaTypu
CKUAAHHSA;

* poboTy cucTemn BeHTUAALT BigNOBIAHO A0 MOKAa3HMKiB AaTuuKkie CO2, NOKasHUKIB
BOJIOFOCTi Ta TOro, WO MpaBu/bHE YNpaBniHHA 3abe3neynTb edeKTUBHy poboTy
BEHTUNALIMHOT CUCTEMU;

e edeKTMBHY eKcnayaTalilo CUCTEMM OCBIT/IEHHA BignoBigHO [0 3asganerigb
BM3HA4YeHMX rpadikiB Ta NpoLeciB Ta 3a YMOBW BiACYTHOCTI Ntogel B NPUMILLEHHAX

EHepreTMyHi 3aoWwaaKeHHA, OTPMMAHI Big, NpeaCcTaBNEeHOI CUCTEMM, BKAKOYEHI B KOXKeEH
i3 BMLLE 3aNPONOHOBAHMX 3aX0A4iB, AKI KOHTPOAOE cUCTEMA. IHBECTULIT NpeacTaBneHi B
Tabauui HUXKYe.

Pepakuia: 2
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5.8.

5.9.

nosuuis LIIHA

OaTtunkn  pyxy,; AaTynmkmsonorocti; apatumkm  COz;  gaTymKm 5502

Temnepartypu

CsiTnoBi gummepu 1.375

ABTOMATUYHI KpaHu 1.375

ABTOMaTUYHA CUCTEMA KOHTPOJIIO 20.000

Martepianu (npoBoaka, iHwWi maTtepiann) 5.502
3ATAJZIOM 33.754

Tabauuya 17 — Cuctema ynpasniHHA 6yaisneto

3MIHA Y NOBEAIHLI KOPUCTYBAYIB

3MiHa y noBepiHLI KOPUCTYBa4iB Ayr*Ke 4aCTO MOXKEe MPU3BECTU A0 3HAYHOI eKOHOMIi
eHeprii Ta pecypcis. MpoTe ANA UBOro HEObXiAHO MPOBECTU HaBYafbHi 3axoau, sKi
[03BOMATL YCBIAOMMUTU BaXKAMBICTb €KOHOMHOrO CrOXMBaAHHA eHeprii Ta pecypcis.
3aranom, Kpim LbOro, HeOHXiAHO TAKOX MPOBOAUTM MOCTIMHMIA Harnag, Ta afanTyBaTU
OCBIiTHI 3axo4n AONA AOCATHEHHA MaKCMMANbHO MOMK/IMBOIO BMJMBY Ha KOPUCTyBauiB
6yaisni.

OOHMM 3 MOMN/IMBMX 3ax0AiB, fAKi mornM 6 nigBuWMTM 06i3HaHICTb KOpUCTyBayiB
byLiBesnb YHiBEPCUTETY, € BCTAHOB/IEHHA NPOCTOrO eKpaHy 3 aKTyanbHOl iHpopmaLlieo
Nnpo CrnoMBaHHA eHeprii 3a pi3Hi nepiogn vacy (HanpuKknag, AeHb, TUXKAEHb, MicALb,
PiK) y CNiNbHMX NPUMILLEHHSX, AKUMU KOPUCTYIOTbCA HalyacTiwe. Taki "m'ski 3axoan”
NnpusHayeHi Ans nigBulieHHA o6i3HAHOCTI Ta AN 3MIHWM AYMKW NPO BUKOPWUCTAHHS
eHeprii. NMoiHdopMOBaHICTb WOA0 NUTaHb eHeproedeKTUBHOCTI Ta EHEPreTUKM B LioMy
TAKOX MOXKe ByTM NigHATA LWAAXOM NPOBEAEHHA CEMiIHApPiIB OA4MH pPas Ha piK, B AKNX byae
NOEAHAHO siIK iIHOOPMATUBHY, TaK | AEMOHCTPALiMHY YacTUHY. He3Baaoumn Ha Te, WO
BAYKKO KifIbKICHO BM3HAuMTW 06cAr eHeprosbeperkeHHs y pes3yabTaTi 3MiHWM NOoBeaiHKM
KOPUCTYBayiB, MOr0 MOMHA BM3HAYUTM LWJAAXOM CMNOCTEPEKEHHA 33 CUCTEMAMM
€HEepPromeHeaKMEeHTY.

CUCTEMA NIAITPIBY BOAM 3A PAXYHOK COHAYHOI EHEPTIT TA TEN/IOBOrO HACOCA
ANANrB

OKpim po3rnagy 3axopniB, MOB'A3aHMX i3 KOHTpPOAEeM MNOMUTY Ha €EHeprito, y Lbomy
eHepreTUYHOMY ayauTi TakoXK By po3rnaHYTI 3aXo4M WOA0 NOKPALLEHHA NPono3unu;i.
Byno po3rnAaHyTO HacTynHi 3axoau:

e BcraHoBnEeHHA cucTemMM Migirpisy BOAM 3@ PaXyHOK COHAYHOI eHeprii Ta
TENN0BOro HAacoca A4 NiArOTOBKM rapAayoi Boan

OpAMH i3 NpUKNaAiB, AKMA MOXKHA PO3rAA4aTM Y AKOCTI PillEHHs ANA TEN/J0BOro Hacocy
TaKoi cMCTeMM € cucTeMa 3 BaKom A/1a rapsavoi BOAM Ta BOYAOBaHUMM 3BEPXYy MOAy/ieM
NoBITPAHOIO TEM/JI0BOIO Hacoca.

Pepakuia: 2
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Man. 17 — NMpuKnaa TennoBoro Hacoca ANA NiAroToBKM rapa4oi Bogu (pxxepeno Stiebel Eltron)

Cuctema TennoBOro Hacoca MpUIAMaEe Tenao Bif HABKOJMWIHLOIMO cepefoBulia (3a
paxyHOK TEMJI0EMHOCTI NOBITPA) i MigBULLYyE piBeHb TemnepaTypu BoAM, W06 BiH
BiAMNOBIAAaB BMMOram A0 FapA4yoro BOAONOCTaYaHHA. EnekTpuyHMA TennoHaginatouni
efieMeHT (HarpiBay) moke 6yTW BCTaHOBNEHWI A/1A Harpisy raps4yoi Boan ao 70°C ana
aesiHdekuii.

bygnisni yHiBepcuTeTy, TaKi AK poO3rnafatoTbCA TYT, MOMYTb MATM BUCOKUIA pPiBEHDb
CNOMBaAHHA eHeprii Ana nigrotoBkM rapa4voi BogM, o0cobAvMBOo Yy BMMALKY 3
TYPTOXUTKAMM, A€ CTYAEHTU KMBYTb MPOTArOM 6iNblOi YaCTUHWM POKY, HaBITb AKLLO
CTYNiHb iX 3aMOBHEHHSA € MEHLLMM MifJ, Yac Nepeps Yy HaBY4a/IbHOMY MPOLLECi.

Solar collactor

To taps
Conltroller

" ] Cold watler feed

Pump

Man. 18 — Cuctema nigirpisy AnA NiAroToBKU rapA4oi BOAU 3 BUKOPUCTAHHAM COHAYHOI eHeprii

MpaBuabHe BU3HAYEHHA MapPaMeTPiB CUCTEMW MIAirpiBy 3 BUKOPWUCTAHHAM COHAYHOI
eHeprii cnpuaTume Tomy, wWo6 NeBHa YacTMHa TrapAYoro  BOAOMOCTAYaHHA
3abe3neyyBasniaca 3a PaxyHOK COHAYHOI eHeprii. 3aneXHo Big 0bpaHOi KoHirypauii Ta
HaNaWTyBaHHA CMCTEMM OCHOBHMIA AKLEHT MOXHa 3pobuTK Ha il eKcnayaTauito BAITKY,
B3MMKy abo npoTarom ycboro poKy. Cuctema Hacnpasai TiCHO MoB'A3aHa 3 poboumm
pexunmom 6yaiBni i, oTKe, NOBMHHA BIiANOBIAATM BMMOram, B iHIWIOMY BWNAAKY
HEMOM/IMBO OTPMMATMK [OCTaTHIO KiNbKicTb eHeprii abo, 3 iHWoOro 6oKy, cucTemMa MoKe

Pepakuis: 2
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neperpiTmca, AKWO BoHa byae bGinbworo macwTtaby, Hixk noTpibHo. Mig Yac BU3HAYEHHS
napameTpis cuctemun ocobnamsy yBary cnig npuainatTm maclwtabyBaHHIO KOMMOHEHTIB
Ans 3abesneyeHHs goOBroTpmBanoi pobotn cuctemu (sk npasmno, 20-25 pokis).

Y 3B'A3KYy 3 TUM, LWO TYPTOXMUTKM MOBHICTIO HE 3aMHATI MPOTArOM POKY, NapameTpu
CUCTEMM NiAirpiBy 3a pPaxyHOK COHAYHOI eHeprii 6ynn obpaHi TakMm umHOMm, WoO6
3340BOJIbHUTK BinbWicTb NOTPEL y rapsavin Bogi B NiTHIN nepiog (HaMHWKUYMIA NonuT),
Npu UbOMY HE BUK/IMKAOUYMN Neperpisy CUCTEMM MPOTATOM JiTa.

KombiHoBaHa cucTema nNiAroToBKM rapsayoi BOAW 3a PaXyHOK COHAYHOI eHeprii Ta
TEMNIOBOrO  HAcoCy MOBMHHA 3aMiHUTM  COoBOK  MOTOYHY CUCTEMY  rapsvyoro
BOAOMOCTAYaHHA Ta 3HAYHO 3MEHWWTM BUTPATM Ha MiArOTOBKY rapAvyoi BoAM.
3anponoHOBaHi CMCTEMM TapAYOro BOAOMOCTAaYaHHA MOBMHHI  MATU  MOXKAMBICTb
NiATPUMYBATU CUCTEMY OMaNEHHsA, Koau Le byae moxameo. LLlob nepeaaTtv eHeprito 3
cuctemu BN fo cuctemm onaneHHA HeobxiZHO BUKOPUCTOBYBATU TENIOOOMIHHMK. [nA
LbOro HeobxigHoO Byae BCTAHOBUTM eNleMeHTM KepyBaHHA, fAKi 403BOAATb NepesaBaTtu
eHeprito, AKWOo 6yayTb AOTPMMAHI KOHKPETHI YMOBU Aaa nepeaadi eHeprii Big cuctemu
BN po cuctemn onaneHHA. MopgentoBaHHS, BMKOHAHI nig 4ac nNiAroToBKM LbOro
NPOEKTY, HEe NPeACTaBAATbL COOOK OCTAaTOYHI MPOEKTU CUCTEM NiATOTOBKM Fapsayoi Boau
32 PaxyHOK COHSYHOT eHeprii, i 3anpPonoHOBaHi CUCTEMM MOBUHHI ByTK Binblu AeTasbHO
BMBYEHI Ha eTani NPOEeKTYBaHHA.

3anponoHoBaHa AsA Liei byaiBni cuctema BK/OYAE B cebe TenIoBMM HAaCOC MOTYXKHICTIO
100 KBT i3 3ara/sibHOIO M/IOLLEI0 COHAYHMX Tena0BMX Konektopis 137,94 m2. Kpim Toro,
cuctema byna 3moenboBaHa 3 EMHICTIO pesepsyapy 5 m3.

Pepakuia: 2

Crop. 38
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5.10. PE3IOME 3ANPOMNOHOBAHOIO NAKETY EHEPTOE®EKTUBHUX 3AXOAIB

3ANMPONOHOBAHUM 3AXI[, 3ATA/IbHI 3BEPEXXEHHA EHEPTII 3BEPEXK. TEPMIH

3 EHEPrO3BEPEXEHHA IHBECTMLIII Tennosoi \ EnektpuyHoi  KOLWITIB  OKYMHOCTI

‘ [€] ‘ [kBTr/piK] ‘ [kBTr/piK] [€/pik] [pokiB]

TennoizonAyia 30BHILWHIX

. . 232.747 557.747 - 18.678 12,5
CTiH - 10 cM miHepanbHa BaTa
TennoizonAuiA nnockoro 64.443 108.246 . 3.625 17,8
aaxy
3aMmiHa BiKOH 118.625 188.426 - 6.310 18,8
3amiHa agepeit 2.970 5.745 - 192 15,4
BcTaHOBNEHHA
iHAMBIAYaNbHOTO TEN/IOBOIO 20.000 52.993 - 1.775 11,3
NYHKTY
MogaepHisauin/3amiHa
chcTEM OTaTIERHA 3 222.785 106.613 - 3.570 62,4
rigpasalvyHUMm
6anaHcyBaHHAM
TB::;:”"”'" 3 pekynepauieto 108.118 22.222 -8.416 493 219,4
3amiHa icHyto4oro
OCBITNIE€HHA CBIT/IOAI04HMM 15.056 - 87.563 2.616 5,8

OCBIT/IEHHAM
BcTtaHoBNEeHHA cuctemum
nigirpisy BOAM 3a paxyHoOK
COHAYHOI eHeprii Ta 122.073 - -77.848 6.462 18,9
TenJI0BOro Hacoca gna
nigroToBKM rapsayoi Bogm
Cuctema eHepromoHITOpUHTY

Ta cUCTeMa ynpaBAiHHA 37.854 30.823 - 1.032 36,7
bygaisneto
3ATA/IOM 944.671 1.072.815 1.299 44,755 21,1
Pepakuis: 2 Crop. 39
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6.1.

OUIHKA CKOPOYEHHA BUKUAIB NAPHUKOBUX FA3IB

3axoan 3 MiABMLLEHHA eHeproedeKTMBHOCTI B LiJIOMY CAPUAIOTb 3MEHLUEHHIO
CMOXMBAHHA eHeprii Ta BUTPAT Ha €Heprilo, a TAKOX 3MeHWweHHo BuKkuais CO,.
BnpoBaarKeHHs 3axoAis 3 NigBULLEHHA eHeproedeKTUBHOCTI TAaKOXK BM/IMBAE Ha obcArm
BUKMAIB MAapPHUKOBMX ra3iB, BUKOPUCTOBYLOUM KoediuieHTU BuKnais CO, AnA KOMXKHOro
KOHKPETHOTrO Na/snBa. Y HacTynHUX po3ainax byayTe npeacrasneHi koediuieHtn CO,, wo
BMKOPUCTOBYIOTbCA B LIMX PO3PaxyHKax, a TAaKOXK NOPiBHAHO 6a308Bi Ta NPOrHO3Hi BUKMAK
CO; nicha nposeAeHHA MoaepHisauil.

BU3HAYEHHA KOE®ILIEHTIB BUKUAIB CO2

[ns po3paxyHKiB 6ym BUKOpUCTaHi HAacTynHi KoediuieHTn Bukngis CO,

NANNBO KOEQ®ILIIEHT BUKMAIB CO2 [krCO2/KBT]

LleHTpanizoBaHe Tens0NOCTa4aHHA 0,290
MpupogHiii ras 0,201
EnekTpoeHepria 0,896

BuKopucTOBYIOUM paHille nokasaHi KoedilieHTn, byan OTPUMAHI HAcTynHi AaHi Woao
BUKMAiIB NAaPHUKOBMX rasiB Ta CyMa 3a0LafKeHb Y pe3y/bTaTi BNPOBaAKEHHA 3aX04iB 3
nigBuLEeHH:A eHeproedeKTUBHOCTI.

NAZUBO

UeHTpanizoBaHe
TenJ0MnoCcTa4aHHs

NOYATKOBI

BUKUAM CO,
[KrCO,/piK]

276,20

KIHLUEBI BUKUOUN
CO,
[krCO,/pik]

89,19

CKOPOYEHHA

BUKUAIB CO;

[krCO,/piK]

187,01

MpupoaHii ras

0,00

0,00

0,00

EnekTtpoeHepris

418,38

311,77

106,62

BCbOro

694,59

400,96

293,63

Pepakuis: 2

Byaisns F'ypToxKMTOK 2 — CYMCbKUIA AepyKaBHUI yHiBepcuTeT

Crop. 40




EHeproayantn y BULLMX HaBYaNbHUX 3aKnagax YKpaiHm — 2 iC consulenten/CES clean energy solutions GesmbH

21.12.2017

BUCHOBKM

MNepesipeHa byaiBaa po3TalloBaHa 3a aApecoo: BYA. 3aMOCTAHCbKA, 5, Cymu. MNMutome
CNOXXMBaAHHA TennoBoi eHeprii 6yaisni BigNoOBIAHO A0 BUMIPAHUX AaHWUX CKnagae 64,3
KBT-roa/m?, a 3arasibHe CnoXKMBaHHA eHeprii ctTaHoBUTb 678,1 MBT-roa, Ha pik. Yepes Te,
y 6yaisni He 6yno 4OTPUMAHO KOMPOPTHUX YMOB, PO3PAXyYHOK 3axo4iB 3 MiABULLEHHSA
eHepreTMyHoi epeKTUBHOCTI NPOBOAMBCA 3a pPO3PaxyHKOBOK 6a30BOIO NiHieto.
PospaxyHkoBa 6a30Ba JiHiA cnoXuBaHHA TennoBoi eHeprii ctaHosuTb 1.410,7 MBT-roz
Ha piK, TOBTO NUTOME CNOXMBAHHA TEN0BOI eHeprii cTaHoBUTb 133,8 KBT-roa/ m? Ha pik.

3anponoHOBaHMI NaKeT 3axo4iB WoA0 NiABULLEHHA eHepreTMYHo ePpeKTUBHOCTI BKAsye
Ha MOXK/MBI MOKPALLEHHS Y 3B'A3KY i3 BAOCKOHANEHHAM 30BHIiWHbOT 060/10HKM By AiBi, a
TAKOX BAOCKOHaNEHHsM i TexHiYHMx cuctem. [lakeT, peKomeHAOoBaHWN anA
BNPOBaAXKeHHs, - ue BAP.1. PekomeHA0OBaHMIN MaKeT BMMara€e iHBeCTULUilA B 3axoaum 3
nigBuLWeHHsA eHeproedpeKTMBHOCTI Ha cymy 944.671 eBpo, wob 3aowaamnti Ha 1.072.815
KBT-roa/pik Tennosoi eHeprii Ta 1.229 KBr-roa/pik enexktpoeHeprii. 3aranbHa cyma
rPOLWOBMUX 3aollafKeHb CKaagae 44.755 eBpo Ha pik. PeKomeHZAoBaHM NakeT Mae
npocTuii nepiod okynHocTti 21,1 pokis.

AyauT TaKoX MNPOMOHYE iHWI 3axodu, AKi HeobXigHO BMNpPOBagMTM, WO HE € CyTo
nos'A3aHNUMU 3 eHeproedeKTUBHICTIO. TOMy BMN/IMB TaKMX 3aX04iB HE OLiHIOBABCA Pa3om
i3 3aXx04aMM 3 NigBULLEHHA eHepreTUYHOT epeKTMBHOCTI. PekomeHaau,i, Lo cTocytoTbeA
TaKMX 3ax0fiB, WO He MOB'A3aHi 3 eHepreTUYHo edeKTUBHICTIO, HaBeAeHi Ansa Toro,
Wob cnyrysaTu KepiBHULUTBOM ANA KOpUCTyBaya / iHBecTopa 6yaisni, i npM3HayeHi ana
NMoKpalleHHA cTaHy byaiBni, a TaKoXK ANA AOTPUMAHHAM OCTaHHiX byaiBenbHUX HOpM
TaMm, A€ Le MOXK/MBO.

Pepakuia: 2

Crop. 41
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8. OOAATKHU

Pepakuia: 2 Crop. 42
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8.1. EHEPFETUYHUI NACMNOPT BYAIB/I - NOTOYHA CUTYALUIA
O O O O
Hosa 6yaisns PeKoHcTpyKuina / Mpopax OpeHpa IHWwe
PeHoBaujin
Tun byaisni *utnosa
Appeca BY/. 3aMOCTAHCbKa, 5
MowToBWI iHAEKC micTo Cymm
BnacHuK/iHBecTop CyMCbKUI fepKaBHUI yHiBepcuTeT
Pik byaiBHMUTBa 1983 OcHoBHa
PEKOHCTPYKLIA
PO3PAXOBAHO

EP (OnaneHHs + BeHTunauisa + OxonopKeHHsa + 'BMN)

EP

92%

<-50%

<-10%

< 0%

<25%

< 50%

<75%

>75%

IHOOPMALIA NPO bYAIBJ/HO

OnantoBanbHa nsoLa [m?] | 10.545 | OnantoBanbHuit 06'em [M3] | 26.363
Btpata Tensa yepes 30BHiWHIO 06010HKY 6yaisni - akTnuHa [BT/K] 13.118
TemnepaTypa BcepeauHi NPUMILLLEHHA Nig Yac onanoBanbHOMO Ce30HY 20

[°C]

IHOOPMALLIA NMPO OCOBY, AKA BUAANA MNMACMNOPT

EHEPTETUYHUW NMACHOPT BYAIBAI

Im'aA npuBaTHOI 0cO6bM/Ha3Ba OPUANYHOI

iC consulenten
ocobu

IMm'st rofloBHOTO eHeproayauTopa B’siuecnas Nyces

EA-089

Homep eHepreTMYHOro nacnopTy

Pepakuia: 2
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EHeproayauTi y BULLMX HaBYaNbHMUX 3aKNagax YKpaiHu — 2

| [ata Bupavi/Tepmix gii | 18.08.2017

KNIMATUYHI XAPAKTEPUCTUKH

KnimatuyHa 30Ha | 30Ha
[oBigKoBI 3HaYeHHA rpagyco-4HiB onantoBasibHOro cesoHy [Ka/pik] 4.002
TpuBanicTb onantoBasAbHOro ce3oHy [4] 187
CepegHs  TemnepaTypa  30BHIWHbOTO  CepefoBulLa  MPOTArOM 14
onantoBasibHoro cesoHy [°Cl ’
CraHAapTHa TemnepaTypa NoBiTpA B cepeAnHi npumiteHHs [°C] 20

IHOOPMALIA NPO CUCTEMMU OBK

Tvn cucTeMun onaneHHs, Wo BUKOPUCTOBYETLCA

. . . ] . LleHTpanbHe onaneHHA
(MICLI,EBe, IHAMBIAYabHE, UEeHTPanI30BaHe TeN/Z1I0NOCTAa4YaHHA, 3MIUJaHe)

[xepena eHeprii, LLLO BUKOPUCTOBYETLCA ANA ONaNEHHA LeHTpanbHe
[Kepena eHeprii, WO BUKOPUCTOBYETLCA ANA NIATOTOBKM rapaA4oi Boau LleHTpanbHe
BeHTUnALUiA

(npupogHa, mexaHiyHa 3 BigHOBNeHHAM Tenna abo 6e3 BigHoBneHHA | MNpupogHA
Tenna)

BigHoBntOBaHi Axkepena eHeprii B byaisni

IHPOPMALLIA LLOAO CNOXUBAHHSA EHEPTII

BIAN. A0 KNIMATUYHUX OAHUX
PA3OM NMUTOME

[kBT-roa/pik] [kBT-roa/m? pik]
OnaneHHA NPUMILLLEHHA Qy 1.161.055 110,1
MiaroToska rapa4oi Boau Qw 268.220 25,4
OxonoaxeHHA Q¢ - -
BeHTuAALIA Qve 249.604 23,7
OcBiTneHHs E; 109.557 10,4
IHWwe obnagHaHHA Eory 342.283 32,5
3aranibHa KilbKiCTb foCTaBaeHOl eHepril Epgr 2.130.719 202,1
3aranbHuin ob6car sukmais CO2 (o 891,72 0,08

.. Uwmax [BT/mM?K] | 3ANOBHEHO
ENNEMEHTU KOHCTPYKUII bYAIBJI U [BT/m%K] CTAHOAPT [TAK/HI]

30BHiLLHI CTiHK 1,3 0,38 HI
Mnocki pgaxu(cymiweHe nepekpuTTa) 1,04 0,21 HI
XonogaHe ropuiue - 0,25 HI
Mignorv Hag 3emneto/oaxom nigsany 0,30 0,34 TAK
BikHa 2,21 1,66 HI
30BHilWHI ABepi 2,5 2,08 HI

Lie# EHepreTuyHmMit nacnopt 6yAiBni HaBeAEHO CyTO 3 iHPOPMALLIHO MeTol. BiH BUKOPUCTOBYETLCA A4/1A Linei npoeKTy "EHeproayauty y BULMX HAaBYANIbHUX 3aKNagax
YKpainu - 2". MeTa nacnopty - HagaTv iHGOpMaLilo, WO CTOCYETbCA XapaKTepucTuk Byaisni, KnimatuyHoi iHpopmauii, iHpopmauii Wwoao BracHWKa byaisni, a TaKoX
NOKAa3HWUKIB eHeprocnoKMBaHHA Ta iHGOpMaLii B €AMHOMY CTaHAAPTHOMY WabAOHI, AKWKA BiANOBiAaTMME HOpPMaTMBHIN 6asi, AupekTMBam Ta cTaHgaptam €C.
3anponoHoBaHa LKasa eHepreTMYHUX Knacis 6yna HaBeZeHa ANA OLHKM OTPUMAHWX Pe3y/ibTaTiB | TOMY 3aCTOCOBYETLCA B LibOMy EHepreTMyHomy nacnopri.

ABTOpU Ta EBPOMNENCHKUIA IHBECTULIMHUIA BAaHK He HecyTb BiAMNOBIAANbHOCTI 3a ByAb-AKe BUKOPUCTAHHA abo HenpaBuabHE BUKOPUCTAHHSA iHPOPMaLL, WO MICTUTbCA B Ll
ny6nikauii. ABTopu Ta EBpONENCbKMI iHBECTULIMHMIA BaHK He HecyTb BiANOBIAANbHOCTI 32 ByAb-AKY BTPATY UM WKOAY, 3anoaiaHy 6yab-aKiil 0co6i BHACNiA0K BUKOPUCTAHHS,
HenpaBU/IbHOTO BMKOPWUCTAHHA YW MOCMNAHHA Ha byAb-AKy iHPopmaLilo M 3micT wiei nybnikauii. KopucTyBauesi peKOMeHyeTbCA BMKOPUCTOBYBAaTM HaBeAeHy TyT
iHbopMaLiito Ha BNaCHUI PUIKK.

Pepakuia: 2 Crop. 44
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8.2. EHEPFETUMHUIA NACMOPT byAlIB/l - NICNA BNPOBAAXEHHA 3ANMPOMOHOBAHUX
3AX0O/AIB
O X O O O
Hosa byaisns PekoHcTpyKuUia / Mpopax OpeHpa IHWe
PeHoBaujna
Tun 6yaisni *utnosa
Appeca BY/1. 3aMOCTAHCbKA, 5
MowToBWI iHAEKC micTo Cymun
BnacHuK/iHBecTop CyMCbKUI fepKaBHUI yHiBepcuTeT
Pik byaiBHMUTBa 1983 OcHoBHa
PEKOHCTPYKLIA
PO3PAXOBAHO

EP (OnaneHHs + BeHTunauia + OxonogyKeHHa + NBMN)

EP

-53%

<-50%

<-10%

< 0%

<25%

< 50%

<75%

>75%

IHOOPMALIA NPO BYAIB/IO

EHEPTETUYHUW NMACNOPT bYAIBAI

OnantosasbHa nowa [m?] | 1.0545 | OnantoBanbHuii 06'em [M3] | 26.363
Btpara Tensia yepes 30BHiWHIO 060710HKY 6yaisni - aktnuHa [BT/K] 7.330
TemnepaTypa BCcepeauHi NPUMILLEHHA Nif Yac ONaNtoBaNbHOMO CE30HY 20

[°ql

IHOOPMALIA MNPO OCOBY, AKA BUOANA MNMACIMOPT

Im'a npusBaTHOi 0cobu/Ha3Ba PUANYHOI
ocobu

iC consulenten

Im's ronoBHOro eHeproayamTopa

B’auecnas lNyces

Homep eHepreTMyHoOro nacnopTy

EA-089-R

Pepakuia: 2
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EHeproayauTi y BULLMX HaBYaNbHMUX 3aKNagax YKpaiHu — 2

| [ata Bugavi/Tepmix gii | 18.08.2017

KNIMATUYHI XAPAKTEPUCTUKH

KnimatuyHa 30Ha | 30Ha
[oBigKoBI 3HaYeHHA rpagyco-4HiB onantoBasibHOro cesoHy [Ka/pik] 4.002
TpuBanicTb onantoBasAbHOro ce3oHy [4] 187
CepegHs  TemnepaTypa  30BHIWHbLOFO  CepefoBUWA  MPOTArOM 14
onantoBasibHoro cesoHy [°Cl ’
CraHAapTHa TemnepaTypa NoBiTpA B cepeAnHi npumiteHHs [°C] 20

IHOOPMALIA NPO CUCTEMMU OBK

Tvn cucTeMun onaneHHs, Wo BUKOPUCTOBYETLCA

. . . ] . LleHTpanbHe onaneHHA
(MICLI,EBe, IHAMBIAYabHE, UEeHTPanI30BaHe TeN/Z1I0NOCTAa4YaHHA, 3MIUJaHe)

[xepena eHeprii, LLLO BUKOPUCTOBYETLCA ANA ONaNEHHA LeHTpanbHe
[Kepena eHeprii, WO BUKOPUCTOBYETLCA ANA NIATOTOBKM rapaA4oi Boau LleHTpanbHe
BeHTUnALUiA

(npupoaHa, mexaHiyHa 3 BigHOBNEHHAM Tensna abo 6e3 BigHOBAeHHA | MexaHiuHa
Tenna)

BigHoBntOBaHi Axkepena eHeprii B byaisni

IHPOPMALLIA LLOAO CNOXUBAHHSA EHEPTII

BIAN. A0 KNIMATUYHUX OAHUX
PA3OM NMUTOME

[kBT-roa/pik] [kBT-roa/m? pik]
OnaneHHA NPUMILLLEHHA Qy 110.463 10,5
MiaroToska rapa4oi Boau Qw 77.848 7,4
OxonoaxeHHA Q¢ - -
BeHTuAALIA Qve 227.381 21,6
OcBiTneHHs E; 21.994 2,1
[Hwe obnafgHaHHA Eorn 428.547 40,6
3aranibHa KilbKiCTb foCTaBaeHOl eHepril Epgr 866.233 82,1
3aranbHuin ob6car sukmais CO2 (o 501,66 0,05

.. Uwmax [BT/mM?K] | 3ANOBHEHO
ENNEMEHTU KOHCTPYKUII bYAIBJI U [BT/m%K] CTAHOAPT [TAK/HI]

30BHiLLHI CTiHK 0,30 0,38 TAK
Mnocki pgaxu(cymiweHe nepekpuTTa) 0,20 0,21 TAK
XonogaHe ropuiue - 0,25 TAK
Mignorv Hag 3emneto/oaxom nigsany 0,30 0,34 TAK
BikHa 1,1 1,66 TAK
30BHilWHI ABepi 1,6 2,08 TAK

Lie#t EHepreTMyHmMit nacnopt 6yAiBni HaBeAEHO CyTO 3 iHPOPMALLHO MeToo. BiH BUKOPUCTOBYETLCA ANA Ljinei npoekTy "EHeproayanTy y BULIMX HaBYaNbHWX 3aKnagdax
YKpaiHu - 2". MeTa nacnopty - Hagatv iHGOpMaLilo, WO CTOCYETbCA XapaKTepucTuk Byaisni, KnimaTuyHoi iHpopmauii, iHpopmauii WwWoao BracHWKa byaisni, a TaKoX
NOKAa3HWUKIB eHeprocnoKMBaHHA Ta iHGOpMaLii B €AMHOMY CTaHAAPTHOMY WabAOHI, AKWKA BiANOBiAaTMME HOpPMaTMBHIN 6asi, AupekTMBam Ta cTaHgaptam €C.
3anponoHoBaHa LKasa eHepreTUYHUX Knacis 6yna HaBefeHa ANA OLiHKM OTPUMAHWX Pe3y/bTaTiB | TOMY 3aCTOCOBYETLCA B LibOMy EHepreTMyHomy nacnopri.

ABTOpU Ta EBPOMNENCHKUIA IHBECTULIMHUIA BAaHK He HecyTb BiAMNOBIAANbHOCTI 3a ByAb-AKe BUKOPUCTAHHA abo HenpaBuabHE BUKOPUCTAHHSA iHPOPMaLL, WO MICTUTbCA B Ll
ny6nikauii. ABTopu Ta EBPONENCHKMI iHBECTULIMHUIA BaHK He HecyTb BiANOBIAANbHOCTI 32 ByAb-AKY BTPATY UM WKOAY, 3anoaiaHy 6yab-aKiil 0co6i BHACNIA0K BUKOPUCTAHHS,
HenpaBU/IbHOTO BMKOPWUCTAHHA YW MOCMNAHHA Ha byAb-AKy iHPopmaLilo M 3micT uiei nybnikauii. KopucTyBaueBi peKomMeHAyeTbCA BMKOPUCTOBYBAaTM HaBeAeHy TyT
iHbopMaLiito Ha BNaCHUI PUIKK.

Pepakuia: 2
Byaisna F'ypToxKMUTOK 2 — CYMCbKUIA AepyKaBHUN yHiBepcuTeT

Crop. 46
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8.3.

METOAU TA CYTHICTb EHEPTETUMHOIO AYAUTY

Mpouec eHepreTMYHOro ayauty nepenbavyae CKOOPAMHOBAHI 3ycMAAA MK ycima
YneHamMn ayauUTOPCLKOI FPynu, WO CKAAJAETbCA 3 apXiTEKTOpIB, iHXeHepiB-MeXaHiKis,
iH}KeHepiB-e/IeKTPUKIB Ta iHKEHEepiB-eKOJIOoriB, a TaKOXK iHWWUX eKcnepTiB, HeobXigHMX
ANA TOro, Wob HaNeXHUM YMHOM BM3HAYMTU MONKIMBOCTI BLOCKOHANEHHA Ta BUABUTU
OCHOBHi HegoNiKK ByAiBAi, WO IHCMEeKTYETbCA.

BcTaHoBNEHHA  BignoBigAHOI  KOMyHiKauji Mmix 6eHediuiapamm Ta  KOMaHAZoO
eHeproayauTopis € Haf3BMYaAMHO BaXK/JIMBUM, TOMY €HEpProayautop Mae nonepesHbo
BCTAHOBUTU KOHTAKT i3 6eHediuiapam. EHeproaygmTop TakoX Hagiwne 3anuT 3 METOH
oTpumaTth iHbopmauito npo Oyaisnto, AKa HeobxigHa ANA  WBWAKOrO  3anycky
eHepreTMYyHOro ayauTy. Taka iHpopmaLia MoxKe BKAtoYaTH (anie He 0OMeXYETbCA):

e [loKyMeHTaujlo WoA0 KOMMAeKkcy bOyaisenb (3 TOYKM 30py poO3TallyBaHHA
byLniBenb ycepeanHi KOMNAeEKCy, NiAKAOYEHHA A0 MepexK TernaonoCcTayaHHA Ta
iHLWMX KOMYHiKaLin);

e byaiBenbHy [AOKyMeHTauitlo (nnaHu pisHUX enemeHTiB byaisni (byaisensb),
nos's3aHi 3 OyAiBENIbBHUMW XapPaKTEPUCTUKAMKU, CXEMW Ta MMAHU CUCTEM
OmnaneHHA B KOXKHi OyAiBfi, cxeMu Ta NMJIaHWU €NEeKTPUYHUX CUCTEM, iHLLI NaaHu
Ta cxemu);

e [laHi npo cnoXuBaHHA eHeprii Ta pecypcis (y dopmi paxyHKiB, BUTArIB i3 cuctemu
eHeproMeHeaKMeHTY 3a MUHYAI Nepiogu, iHwWi AxKepena);

e |HpopMaLiito, LLLO CTOCYETLCA XapaKTepy Ta YMOB BUKOPUCTAHHSA KOXKHOI byaisni,
a TaKOX NPU3HAYeHHs byaisni;

o KOHTaKTHi paHi nigpo3giny yHiBepcuTeTy, AKMI MOXKe HazaTu HeobxiaHy ans
NpoBeLEeHHA EHEPreTUYHOro ayanTy iHbopmaLLito;

e |Hdopmau,to Woa0 TEXHIYHOrO 06C/IyroByBaHHA Ta ynpasaiHHA byaisneto;

e |HpopmaLilo nNpo Oyab-AKi paHiwe BNpoBaAMKeHi 3axogu abo nporpamu 3
nigBULLEHHA eHeproepeKTUBHOCTI;

e |HpopmaLito nNpo Oyab-AKi KPUTUYHI MUTAHHS, WO NigNAralOTb BUPILLUEHHIO B
pamKax eHepreTMYHOro ayamTy, a TaKoX iHPpopMaLLito, Lo CTOCYETbCA ByAb-AKNX
MOXNBUX 3annTiB beHediliapa B pamMKax eHepreTMYHoro ayamTy.

Lle 1O03BONNTD KOMAHA eHeproayAmnTopis MNiAroTyBaTUCh A0 HACTYNHOro eTany npoLecy,
NpoBecTM nonepeaHin aHania oTpuMmaHoi iHpopmauii Ta 3anuTyBaTM A04aTKOBY
iHpopMmaLito nig yac BigBiAyBaHHA 06'€KTY Ta NOYATKOBOrO eTany.

Preliminary . Collection of . Preparation of
contact Start-up meeting data Field Work Analyses the Report Report
o
ec0’
o

MonepeaHii KOHTPaKT — NOYaTKOBa 3yCTpiY — 36ip AaHMX — PoHOTa Ha MicLAX — aHani3 — NiAroTOBKA 3BITY - 3BIT

Man. 19 — Etanu npoBefieHHA eHepreTMYHOro ayauTy

3anexHo Big HasABHoOCTi iHPopmaLuii HaA 3rafaHuMXx BULLe eTanax, KOMaHAaa
eHeproayauTopie 36mpatume AoAaTKOBY iHPOpMaLito, a TaKoXK NiaTBepAuTb 3i6paHy
iHpopmaLito Ha micui. Ha eTani 36opy AaHMX Ha 06'eKTi KOMaHAa eHeproayanTopa byae
BMMaraTM MOBHOI NIATPMMKM 3 BOKy KepiBHMKA 06'ekTa / eHepromeHea)kepa Ta
HeobmeKeHoro goctyny Ao Bcix 6yaiBenb/o6'ekTi, WO NpeacTaBAslOTb iHTepec B

Pepakuia: 2

Crop. 47
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mexax npoekTy. licna Toro, Ak byae 3ibpaHo BCo HeobXxigHy iHdopmauito, byae
npoBeAeHO aHania gaHumx. MeTol UbOro etany MPOEKTY € BCTAHOBAEHHA BUXiAHOI
iHpopmalLii, AKa [03BO/ANTbL OOFPYHTYBAaTM Ta 3anpoBagUTW 3axo4un 3 NiABULLEHHS
eHepreTuyHoi edpektuBHocTi (3EE). HapewrTi, uelt etan npouecy 3aKiHY4yETbCS OLHKOMO
po3pobneHnx naketis 3EE 3 TOUKM 30py OOCATHYTUX NOKA3HMKIB €HEPro3aolwaaKeHHs,
€KOHOMIi KoWTiB Ta GpiHAHCOBMX NOKA3HUKIB A5 NAKETIB.

MicnAa 3aBepleHHA NiArOTOBKU [AHUX €Heproaygutop niaAroTye NpoOekT 3BiTiB Npo
eHepreTMYyHUn ayauT Ta NoAacTb iX Ha pPoO3rnag YyciM 3auikaBNeHUMM CTOPOHaM.
OTpMMaBLWIM BiAryK, eHeproayamMtop 3aBepluiMTb MiArOoTOBKY 3BiTiB MPO eHepreTMyHui
ay4uT 3 ypaxyBaHHAM OTPUMAHOTO BiryKy.

EHepreTnyHuii ayamut byaisenb 3a3HayeHMX ycTaHOB ByB NpoBeAeHUI Nig, Yyac peanisau,i
npoekTty "EHeproyamtin y BULLMX HABYaIbHMX 3aKnagax YKpaiHu - 2", aknii piHaHCcyeTbCS
€BPONENCbKMM iHBECTULIMHMM HGaHKOM. MeTa NpoeKTy - NPOBEAEHHA eHepreTUYHUX
ayauTis byaisenb Yy 4OTUPbLOX YHiBepcuTeTax YKpaiHM. OCHOBHa MeTa MOAArae y
BUPODOJIEHHI peKomeHAauin WoA0 KOPOTKOCTPOKOBMX Ta [AOBrOCTPOKOBMX 3axogiB 3
NigBuLEeHH:A eHeproedeKTUBHOCTI.

Pepakuia: 2

Crop. 48

Byaisna F'ypToxKMUTOK 2 — CYMCbKUIA AepyKaBHUN yHiBepcuTeT



EHeproayantn y BULLMX HaBYaNbHUX 3aKnagax YKpaiHm — 2 iC consulenten/CES clean energy solutions GesmbH
21.12.2017

8.4. MNOMOBEPXOBI N/TIAHU BYAIBJI

Man. 20 - NnaH nigBany

Pepakuia: 2 Crop. 49
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Man. 21 - NnaH nepworo nosepxy

Man. 22 - NnaH gpyroro nosepxy

Pepakuis: 2
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Man. 23 — MnaH TpeTbOro NoBepxy

Man. 24 — NnaH yeTBEpPTOro NOBEpPXY

Pepakuia: 2 Crop. 51
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Man. 25 — lNnaH n’aToro nosepxy

Man. 26 — MNnaH wWocroro nosepxy

Pepakuia: 2 Crop. 52
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Man. 27 — NMnhaH cbomoro nosepxy

Man. 28 — NnaH BOcbMOro nosepxy

Pepakuia: 2 Crop. 53
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Man. 29 — MNnaH pges’aToro nosepxy

Pepakuia: 2 Crop. 54
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8.5. CMOXXMBAHHA TENJIOBOI TA ENEKTPUYHOI EHEPTII ANA BEPUDIKALLIT
8.5.1. CnoyXnBaHHA Tena0BOi eHeprii
OTpuMMaHi BUMIpIOBaHi AaHi 6ynM HOpManisoBaHi 3 METO YCYHEHHS BMJ/IMBY KAIMATUUHUX AaHUX. Y HAaBeAeHIN HUXKYe Tabaunui npeacrasaeHa
iHpopMmaLis, Nnos's3aHa 3 BUMIPAHUM CMOXKMBAHHAM, ONaNtOBa/IbHUMM FPaAYCOAHAMM, A TAKOXK HOPMAJTi30BAHUM CMOXKMBAHHAM Tenna.
2014 2015 2016 PE®EPEHTHE 3HAYEHHSA (CEPEZIHE)
CnoXXMBaHHA . HopmanizoBa Cno)kuBaHHA . HopmanizoBa Cno)XuBaHHsA . Hopmanizos CnouBaHHA . Hopmanizos
MiICALb N OnantoBanbHi OnantoBanbHi OnantoBanbHi » OnantoBanbHi
€eHepril Ha -nni He €eHepril Ha VTR He €eHepril Ha rpagyco- hi aHe eHepril Ha rpagyco- Wi aHe
onaneHHA rpapyco-A CNoXXuBaHHA onaneHHA pany A CNOXXUBAHHA onaneHHA A A CNOoXXMUBaHHA onaneHHA A A CNoXXuBaHHA
CiveHb 109.730,02 849,40| 106.526,22| 93.822,71 706,80| 109.459,83| 130.515,75 889,70| 120.965,81| 111.356,16 824,60| 112.317,29
JitoTwit 145.551,80 618,80| 169.920,20| 103.735,37 660,80| 113.405,62| 92.811,36 551,60| 121.549,91| 114.032,85 722,40| 134.958,58
BepeseHb 97.026,05 477,40 131.048,16| 85.624,83 533,20| 103.546,31| 95.240,84 545,60| 112.557,35| 92.630,57 644,80| 115.717,28
KBiTeHb 90.600,64 232,50| 69.557,91| 71.412,84 213,00 59.845,97| 57.925,10 231,00| 44.760,31| 73.312,86 178,50/ 58.054,73
TpaseHb 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
YepBeHb 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Nvnenb 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
CepneHb 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
BepeceHb 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
¥oBTeHb 25.961,56 304,00 22.716,37| 44.200,95 328,00 35.845,90| 45.915,74 348,00 35.096,52| 38.692,75 266,00 31.219,59
Nuctonap, 102.840,15 594,00 101.801,36| 103.316,60 513,00| 118.421,37| 109.710,54 609,00| 105.927,42| 105.289,10 588,00\ 108.716,71
TpyaeHb 94.705,95 713,00| 100.058,89| 100.326,02 616,90| 122.508,66| 128.852,65 753,30| 128.852,65| 107.961,54 753,30 117.140,07
3ATA/IOM 666.416,16 3.789,10| 701.629,12| 602.439,33 3.571,70| 663.033,64| 660.971,98 3.928,20| 669.709,97| 643.275,82 3.977,60| 678.124,24
Tabnuusa 18 — BumipsiHe cnoXkuBaHHA TENJI0BOI eHeprii, F[PagycoAHi Ta HOPMani3oBaHe CNOXXUBAHHA
Pepakuis: 2 Crop. 55
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Ona nigrotoBkn go BumiptoBaHb Ta Bepudikauii Ta nigTBeparKeHHs 3anponoHOoBaHOl
€KOHOMIi eHeprii MOXXHa BUKOPUCTOBYBATU HACTYMHI Aiarpamu Ta pPiBHAHHA. [epuwa
CXema MOKa3ye CMOXMBAHHA eHeprii y MNOPIBHAHHI 3 HOPMANiI30BaHUM BUMIPAHUM
CNOXXUBaAHHAM B iCHYIOYIN cUTyaLii, a gpyra giarpama nokasye iHpopmauito ana 6asoBoi
NiHii B icHytoYil cuTyadii.

160 000 Yy = 160,2951X+3 377,8826

R? = 0,9442
140 000

120 000
100 000
80000
60000 °
40000

20000

0 100 200 300 400 500 600 700 800 900

Man. 30 — HopmanizoBaHe BUMipsiHE CNOXKMBAHHA — iCHYIOUa CUTyaLifa

350 000

y = 354,6508x - 0,0000
R? = 1,0000
300 000

250 000 ‘
200 000 '

150 000
100 000 .

50000

0 .
0 100 200 300 400 500 600 700 800 900

Man. 31 — ba3oBe CNOXKUBAHHA — iCHYIOUA CUTYaL,ifa

HacTynHa gjarpama nokasye cuTyalito i3 CNoXKMBaHHAM eHeprii 3a 6a30BUMM cLeHapiem
nicna BNpoBagyKeHHA 3axoaiB eHeproepeKTUBHOCTI Y BiAMNOBIAHOCTI A0 rpagyconHis
KOXXHOro micausa.

Pepakuia: 2 Crop. 56
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Man. 32 — ba3oBe CNOXKUBAHHA — NiCNA BNPOBaAKeHHA eHeproepeKTUBHUX 3aXoAiB

8.5.2. Cno}XuBaHHA eNIeKTPUYHOI eHeprii ANA OCBiTNIeHHA
HaBegeHa HUK4Ye Tabnmua NoKasye, AK MOAENIOETLCA CNOKUBAHHA eNIeKTPUYHOI eHeprii
ONA OCBITNEHHA Yy TPbOX BMNaAKax. BianoBigHO A0 ¢GaKTUYHOrO BWKOPUCTAHHA Ta
OCBiT/IeHHA, BianosBigHO A0 6a30Boi cuTyauii, KoAM piBeHb OCBIT/NIEHOCTI MOBMHEH
Bi4NOBIAATM BMMOram, a TaKOX CMTyaLii nicnAa BnpoBagKeHHA HoBoro LED ocsiTaeHHA.
®AKTUYHE CMOXUBAHHA BA30BE A0 3AX0AIB BA30BE MICNA 3AXOA41B
CnoXXuBaHHA CnoXXuBaHHA CnoXXuBaHHA
MICALb  eneKrpoeHeprii Mepiog eneKTpoeHeprii MNepiopg, eneKTpoeHeprii MNepiog
ONA OCBITNEHHA, poboTu, roa ANna ocBiTAEHHA, poboTu, roa AnA ocBiTNeHHs, pobotwu, roa
KBTI KBTr KBTr
CiueHb 9.318,64 111,00 9.318,64 111,00 1.870,75 111,00
Jlotuit 8.395,17 100,00 8.395,17 100,00 1.685,36 100,00
bepeseHb 9.318,64 111,00 9.318,64 111,00 1.870,75 111,00
KBiTeHb 8.982,83 107,00 8.982,83 107,00 1.803,34 107,00
TpaseHb 9.318,64 111,00 9.318,64 111,00 1.870,75 111,00
YepseHb 8.982,83 107,00 8.982,83 107,00 1.803,34 107,00
Jivnenb 9.318,64 111,00 9.318,64 111,00 1.870,75 111,00
CepneHb 9.318,64 111,00 9.318,64 111,00 1.870,75 111,00
BepeceHb 8.982,83 107,00 8.982,83 107,00 1.803,34 107,00
¥oBTeHb 9.318,64 111,00 9.318,64 111,00 1.870,75 111,00
Juctonag 8.982,83 107,00 8.982,83 107,00 1.803,34 107,00
TpyAeHb 9.318,64 111,00 9.318,64 111,00 1.870,75 111,00
3ATAJIOM 109.557,00 1.305,00 109.557,00 1.305,00 21.994,00 1.305,00
Man. 33 — CnoXKuBaHHA eNeKTpoeHeprii 4NA OCBITNEHHA
HaBefeHi HUKUYe cxemM MOXKYTb BUKOPUCTOBYBATUCA AN BUMIpIOBaHHA Ta BepudiKaLlii.
Pepakuis: 2 Crop. 57
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Man. 34 — CnoK1MBaHHA eNeKTpoeHeprii ANA OCBITNIEHHA — iCHYlO4a cuTyauifa
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Man. 35 — CnoK1MBaHHA eNeKTpoeHeprii ANA OCBiTAeHHA — 6a30Be CNOXKUBAHHA
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36 — CnoXMBaHHA e/leKTpoeHeprii ANA OCBITIEHHA — nicha BNPOBAaAMKEeHHA
eHeproepeKTUBHUX 3axoais

Pepakuia: 2
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8.5.3. Bepudikauis

MnaHyeTbcA NPOBECTUM MepPEeEBipKYy pes3ynbTaTiB  BMPOBAAMKYBAaHMX  3axoadis 3
eHeproedeKTUBHOCTI An1s NoTpeb onaneHHA Ta eNeKTPUYHOT eHeprii ANA OCBITAEHHA 3a
[A0NOMOroH 3MiHHMX, HAaBEAEHWUX Y HACTYMHil Tabanu,i.

OMNAJIEHHA OCBIT/IEHHA
OMAJTIOBAJIbHI
MNEPIOA FPALYCO/HI NEPIOA POBOTU
[KA] [roA]
CiveHb 824,60 111,00
otni 722,40 100,00
bepeseHb 644,80 111,00
KBiTeHb 178,50 107,00
TpaBeHb 0,00 111,00
YepseHb 0,00 107,00
JlnneHb 0,00 111,00
CepneHb 0,00 111,00
BepeceHb 0,00 107,00
HoBTeHb 266,00 111,00
Nnctonag, 588,00 107,00
pyaeHb 753,30 111,00
3ArAJioM 3.977,60 1.305,00

Tabauysa 19 — 3miHHI A nepeBipKM TENN0BOT eHeprii Ha ONaNeHHA Ta eNIeKTPUYHOI eHeprii Ana
OCBITNE€HHA

PeanbHe cnoXuBaHHA eHeprii Ha NoTpebu onaseHHA nicns BNPOBaAMKEHHA 3axoaiB 3
eHeproedeKTUBHOCTI NOBUHHO BYTM MOPIBHAHE i3 CNOXMBAHHAM TENI0BOI eHeprii A0 Ta
nicnsa BNpoBaZKeHHA eHeproedeKTUBHUX 3axoais. Lle A03BOAUTb KePIiBHULTBY O6'eKTY
BM3HA4YaTV EKOHOMIIO OHOB/IEHOTO BYAMHKY NOPIBHAHO 3:

® HOPMa/li30BaHOIO BUMIPAHOIO CUTYALLIED,
® PO3PaxyHKOBOI CMTYALLIEID A0 BNPOBALKEHHSA 3aX04iB i3 eHeprosbeperkeHHA Ta
® PO3pPaxyHKOBOK CUTYALED MiCAA BNPOBaAKEeHHA 3ax0A,B.

MopagoK NnepeBipKU AOCATHYTUX 3a0WaAKEHb HaBeAEHO B TabML HUXKYe 3 NPUKAALOM
po3paxyHKy. Huxue HaBegeHU NpUKNag NPeacTaBAAETbCA A1A WOMICAYHOro 3BiTHOrO
nepioAy, ogHaK Ta cama MeToA0/10riA 3aCTOCOBYETbCA ANA byab-AKOro iHWworo obpaHoro
nepioay.

Pepakuis: 2 Crop. 59
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(1] (2] E] (5] (6] (7] (8]
BUMIPAHE OMNAJTIOBAJIbHI EA30BE BA30BE
N cnO)ﬁmB:HHﬂ rll_’l»:g:;%ﬂ“;" mf;]:)g::::;m 3BEPEYKEHHA HOPMTAZ(;(B:::HBHMHM'PHHE 3BEPEYKEHHA cno?r::;:;ﬂ 0O | 3BEPEXEHHA
nepPloA PEKOCTPYKLI nerioay
[kBTr] =269,7141 - HDD =160,2951 - HDD + =354,6508 - HDD
! +0,0000 ‘ (31-11] ! 3.377,8826 [51-11] o 0,0000 [71- 1]
211.995 - 125.992 - 278.756 -
CiyeHb 102.568 786 52%334—12*1122; 102.568 = 160’2951_* 17;356 ;932'377’8826 102.568 = 35(3‘(‘)’(?3(182;;87656 102.568 =
! ) 109.427 ) 23.424 ! ) 176.188
NoTnin
BepeseHb
KBiTeHb
TpaBeHb
YepseHb
JluneHb
CepneHb
BepeceHb
HoBTeHb
Jluctonag,
lpyaeHb
3ArAJIoM

Tabnuusa 20 — Npuknag po3paxyHKy ana sepudikauii 36eperkeHHA TennoBoi eHeprii NicnA BNpoBaaXeHHA eHeproedeKTUBHUX 3axopaiB

Pepakuis: 2

Crop. 60
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Mpoueaypa BepudikaLii CnoXKMBaHHA eneKkTPUYHOi eHeprii ans notpeb ocCBiTAEHHA npe3eHToBaHa B Tabauui Hukuye. MpuKnag Huxk4ye
AEeMOHCTPYE MiCAYHUI NPOLEC PO3PaxyHKy, ane Taka cama MeToA0/10riA 3aCTOCOBYETbCA AN1A OyAb-AKUX iHLWMX 0O6paHnX nepioais

(1] (2] E) (5] (6] (7] (8]

BUMIPAHE .. EA30BE
3BITHWIA Cnomzﬁ:HHﬂ OMEPALIMHMA m(éz(ﬂ));(?::)l(—l(l;lgm 3BEPEXXEHHA BUMIPAHE CMOXXWUBAHHA 3BEPEXXEHHA CH;)Q;(;iT-IHﬂ 3BEPEXXEHHA
nEPIOA PEKOCTPYKLI
o " 160’?05;060' . ‘ [31-[1] ‘ y = 83,9517 - OP - 0,0000 51 [1] V= 836?0501070' OP- [71-1]
CiveHb 1.050 30 16,8536 * 30 - 506 - 1.050 = 83,9517 * 30 - 0,0000 = 2.519-1.050 83,9517 * 30 - 2.519-1.050
0,0000 = 506 -544 2.519 =1.469 0,0000 = 2.519 =1.469
NioTunii
bepeseHb
KsiTeHb
TpaBeHb
YepseHb
JlvneHb
CepneHb
BepeceHb
HoBTeHb
Jluctonag,
pyaeHb
3ArAJiomM
Tabnuua 21 - MMpuKknag, KanbKynauii ana Bepudikauii 36eperKeHHA eneKTPUUHOI eHeprii  Ana notpe6 OCBITAEHHA nicnA BNpoOBaAXKeHHA
eHeproe¢deKTUBHUX 3axoais
Pepakuis: 2 Crop. 61
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