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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 4YOTUPbLOX YHiBepcuTeTax YKpaiHu. OCHOBHa MeTa MoAarae vy
BMPOONEHHI pekomeHAauill Woa0 KOPOTKOCTPOKOBMX Ta AOBrOCTPOKOBMX 3axo4is 3
nigBULLEHHA eHeproePeKkTUBHOCTI.

et eHeproayguT MicTuTb iHGOpMaL,ito, WO CTOCYETbCA MOTOYHOrO CTaHy OyaiBni,
BK/IIOYAIOYM €NeMEHTU KOHCTPYKLiT Ta cuctemm byaisni. OKpim LbOro, ayamT NponoHye
MOXKAMBI pilleHHA ANA BNpoBagKeHHsA eHeproedeKTUBHUX 3axoais y byaisni. Aygut
TAKOX Hagae iHbOpMaUil0 WOAO0 BApTOCTi IHBECTUUIM Ta OUiHKYy BapTOCTi
eHepropecypciB. HapewTi, pekomeHAaLil HaAalTbCA Ha OCHOBI HaMbiNbL CNPUATAMBOIO
nepiogy okynHocTi (SPB) aHani3oBaHMX NaKeTiB  3axo4iB 3  NiABMLIEHHS
eHeproedeKTUBHOCTI.

PekomeHOOBaHWI  MNaKeT BMMAarae iHBeCcTMUi B 3axo4M 3 MiABULLEHHA
eHeproedeKTnBHOCTI Ha cymy 416.477 eBpo, wob 3aowaantn Ha 575.502 KBT-roa/pik
Tennosoi eHeprii Ta 16.095 KBT-rog/pik enektpoeHeprii. 3aranbHa cyma rpPOLIOBUX
3a0WaaxeHb cknagae 24,705 eBpo Ha pik. PekomeHA0BaHMIN NakeT Mae NPoCTuin nepioa
OKynHocTi 16,9 pokis.

3ANPONOHOBAHUM 3AXI[, 3ATAJIbHI SEEREIKELILIAICHIERT] 3BEPEX. ":;ﬂr_l”
3 EHEPTO3BEPEXEHHA IHBECTULIT Tennosoi | EnektpuuHoi  KOLUTIB

OKYMNHOCTI

[€] [kBTr/pik] [kBTr/pik] [€/pik] [pokis]

Tennoizonauia 30BHiWHIX

CTiH - 10 cm miHepasibHa BaTa 95.911 167.643 - 6.829 14,0
— BapiaHT 1

3amiHa BiKOH 63.668 133.393 - 5.434 11,7
3amiHa agepei 2.706 7.055 - 287 9,4
BcTtaHoOBNEHHA

iHOMBIAYaNbHOMO TENI0BOIO 20.000 97.705 - 3.980 5,0
NYHKTY

MogaepHisauis/3amiHa
CUCTEMM OMNaNeHHA 3

. . 126.858 50.587 - 2.061 61,6
rifApaBAivyHUM

6anaHcyBaHHAM

BeHTUNALIA 3 pekynepauieio 70.241 102.330 -2.909 3.940 17,8
Tenna
3amiHa icHyto4oro

OCBITNEHHSA CBITNI0AI04HMM 8.504 - 19.004 1.490 5,7
OCBITIEHHAM

Crctema eHepromoHITOPUHTY
Ta cUCTeMa ynpaBAiHHA 28.590 16.789 - 684 41,8
bygaisneto

3ATA/IOM 416.477 575.502 16.095 24.705 16,9

Y HaBefeHil HMKue Tabanui mictutbes iHbopmaLia, oTpMMaHa B Npoueci NpoBeAeHHS
eHeproayauTy, Ta BCi pO3paxyHKOBI MapaMeTpu Ta NOKA3HUKK ana byaisens.

Pepakuia: 2 Crop. 6
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1. 3ATAJ1IbHA IHOOPMALIA

4. XAPAKTEPUCTUKM NIATOTOBKU FAPAYOI BOAMU

1. HasBa b6ygisni, e npoBogmBeca ayant bibnioTeka

2. [aTta nposegeHHA ayauty 13.06.2017

3. Pik byaiBHMUTBa 1988

4. Tun 6yaisHMLTBA MacuBHa

5. KinbkicTb noBepxis 4

6. Bxe BMPOBALKEHI 3axoam 3 nigBuLLeHHA | YacTKoBO BiKHA + nNaacka
eHeproedeKkTUBHOCTI nokpiensa

7. 3arasnbHa naouwa [m?] 4.362

8. OnantoBanbHa naowa [m?] 4.362

0. OnantoBanbHuin 06’em [mA] 17.884

10. MewwkaHLui 6yaisni 503

11. TpuBanicTb ONantoBaNbHOrO CE30HY 187

12. CtaHgapTHa TemnepaTypa B npumiweHHi [°C) 20

13. JocarHyta TemnepaTypa B npumiwieHHi [°C] 17

14. CepegHe 3HayeHHA TemnepaTypu 30BHI  nig  4ac -1,4
onantoBasibHoro cesoHy [°C]

15. [xxepeno tennoeHeprii LeHTpanbHe onaneHHA
YHI XAPAKTEPUCTUKU BYAIBJ1I — KOE®ILIEHT TENJIONEPEAAMI (BT/M?K)

2.1 EnemeHT byaisni I'Il'[IAOAZL;.I,A no nicnd
2.1.1 | 30BHilWHI CTiHK 2.131 1,05 0,30
2.1.2 | BikHa Ta aBepi 532 2,73 1,10
2.1.3 | Nnockuit gax/ropuiie 1.090 0,73 0,73
2.1.4 | Nawvta nignoru/niagsanbHe NepekpuTTa 1.090 0,28 0,28
2.2 BTparta Tenna yepes 30BHilWHIO 060/10HKY byaiBni 0o ncna
2.2.1 | Brpata Tenna u4epe3 30BHiWHIO 060/M0HKY OyaiBni — 6.594 5.468

dakTnuHo [BT/K]
3. XAPAKTEPUCTUKU CUCTEMU ONAJIEHHA oo nicnAa
3.1 EdeKTuBHicTb cucTemun Tennosiaaadi [%) 91,5 96,4
3.2 EdeKTuBHIicTb po3noainbyoi cuctemm [%) 92,6 96,6
3.3 EdeKTMBHICTb CMCTEMM aBTOMATUUHOIO peryntoBaHHs [%] 90,0 95,0
3.4 EdeKTuBHicTb cuctemu reHepalii [%] 100,0 100,0
3.5 EdEeKTUBHICTb CUCTEMM EHEPrOMEHEAKEMEHTY [%)] 95 0 98,0

nicna

Tun cuctemu LI,eHTpaana LleHTpanbHa

5 XAPAKTEPUCTUKU CUCTEMU BEHTUNALLIT

nicna

5.1 Tun cuctemn I'lpmpop,Hﬂ MexaHiyHa

5.2 KpaTHicTb NOBITPOOB6MIHY — NpupoaHa BeHTuAALia [roa ] 0,3 0,2

5.3 KpaTHicTb  noOBITPOOOMiHY — MexaHiYHa BeHTUAALIA - 41
[m*/m*roa]

5.4 EdeKTuBHicTb cuctemum pereHepau,ii Tenna [%) - 70,0

6. IHOOPMALLIA NPO CNOXXWUBAHHA EHEPTIT no nicna

6.1 TennoBe HaBaHTa*KeHHA Ana obirpisy 6yaisni [KBT] 545 254

6.2 Po3paxyHKoBa piuHa notpeba B Tennosii eHeprii [KBTr/piK] 860.709 285.207

6.3 368pe:KEHHFI NpW Po3paxyHKOBIl PiYHi NoTpebi B TennoBin i 66,86%
eHeprii [%]

Pepakuis: 2 Crop. 7
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6.4 BumipaHe piuHe noxuBaHHA Tennosoi eHeprii [KBTr/piK] 439.197 161.736
6.5 368pe.iKeHHFI npuM BUMIPAHOMY CMOMWMBAHHI  TENnOBOI - 63,17%
eHeprii [%]
6.6 Po3paxyHKoBe piyHe CNOXKMBAHHA eHeprii AnA MiAroToBKM - i
' rapayoi Boam [KBTr/piK]
6.7 BumipAHe piyHe CnoXKMBaHHA eHeprii AnA MiAroToBKM - i
’ rapsayoi soam [KBTr/pik]
6.8 3aranbHe pivHe CnoXKMBaHHA Teni0Boi eHeprii [KBTr/piK] 860.709 285.207
6.9 MToMe CnoXMBaHHA TenN0BOoi eHeprii [KBTr/m2piK] 197,3 65,4
lMMTOoMe CnoXKuBaHHA eHeprii ANA NiAroTOBKWM rapa4voi Boau - -
6.10 .
[KBTr/m2piK]
6.11 3aranbHe . MATOME  CMOMMBAHHA  TENAOBOi  eHeprii 1973 65.4
[KBTr/m2piK]
6.12 | CnoxKmMBaHHA eneKkTPUYHOI eHeprii (6a3oBe CMOXKMBAHHSA)
. 94.200 78.105
[KBTr/piK]
1 -
6.13 CI'IO)KVI?aHHﬂ eIeKTPUYHOI eHeprii (peanbHe CNOMUBaHHSA) 105.347 73.670
[KBTr/piK]
7. IHOOPMALIA NPO TAPU® HA EHEPIIHO Ao nicna
7.1 Tapud — Tennosa eHepria [eBpo/KBT] 0,0407 0,0407
7.2 Tapud — rapaya soga [eBpo/KBT] 0,0393 0,0393
7.2 Tapud — enektpoeHepris [eBpo/KBT] 0,0784 0,0784
8. MOKA3HUKU EHEPTOBUTPAT Ao nicna
8.1 BaprticTb onaneHHaA (6a3ose cnoskmusaHHA) [eBpo/piK] 35.061 11.618
8.2 BaprTicTb onaneHHaA (peanbHe cnounsaHHaA) [eBpo/piK] 17.891 6.588
8.3 Baprtictb Bl (6a3o0Be cnoskusaHHA) [€Bpo/piK] - -
8.4 Baprtictb Bl (peanbHe cnioxusaHHaA) [€eBpo/piK] - -
8.5 BVITpaTVI‘ Ha eneKkTpoeHeprito (6a3oBe CNOMKWBAHHA) 7387 6.125
[eBpo/piK]
8.6 BVITpaTVI. Ha enekTpoeHeprilo (peanbHe CrOMKMBaAHHA) 3261 5777
[eBpo/piK]
8.7 3araan.| eHepreTMyHi BUTpaTM (6a3oBe CMNOXKMBAHHA) 42 448 17743
[eBpo/piK]
8.8 36eperkeHHs KoLwTiB (ba3oBe CnoXuBaHHSA) [%] - 58,20%
8.9 3araan.| eHepreTMYHi BUTpPaTU (peanbHe CMOMKMBaHHA) 26.152 12 366
[eBpo/piK]
8.10 | 36eperkeHHs KowTiB (peasbHe CNoXKMBaHHSA) [%)] - 52,72%
8.11 | MuTomi BUTPaTK Ha onaneHHa [eBpo/m2piK] 8,04 2,66
8.12 | MuToMmi BUTPaTH Ha NiArOTOBKY rapAaYoi Boam [eBpo/m2pik] - -
* [10 — cTOCY€ETbCA NOTOYHOI CUTyaLLil
* MICNA — cTocyeTbea cUTyaLii NicaA BNPOBaAXKEeHHA 3anponoHOBaHO! Nporpamu 3axoais
Pepakuia: 2 Crop. 8
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2. BCTYN

EHepreTnuHuii ayaut 6yaisni 6yB npoBeseHWM nNig, 4Yac BNPOBALKEHHA MNPOEKTY
"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 Ans HaB4yaNbHOro Kopnycy CyMCbKOrO Aep’KaBHOro
yHiBepcutety. O6cTexeHHA B Mexax CyMCbKOro fJepyKaBHOro yHisepcutety 6yno
nposegeHo B 29 byaisnsax, Wo cknagae 36% Big 3aranbHOi KinbKocTi byaisenb, WO

cknapgae 81 byaisnto.

2.1, KOHTAKTU AYOAUTOPA
Y HaBegeHilt HUKYe Tabanui NnpeacTaBneHa 3aranbHa iHbopmalia Npo ayauTopa:
HasBa: iC consulenten Ziviltechniker GesmbH
KepiBHuUK rpynu: B’auecnas MNyces
[aTa npoBegeHHA: 13.06.2017
[aTa 3BiTyBaHHA: 21.12.2017
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 npeacTaBaeHa 3arasbHa iHGopmalis Npo opraHisauio, B
AKi NPOBOANTLCA AYAUT:
Hassa yHiBepcureTy: CyMCbKUi4 fiepKaBHUIA yHiBepcuTeT
byaisna: bibnioTteKa
Appeca: ByAn. PumcbKkoro-Kopcakosa, 2
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 A1A NPOBEAEHHA EHEepreTUYHOro ayauty €
Ounpektusa €sponeicbkoro [MapnameHty Ta Pagu 2010/31/EU wopo 3aranbHoi
eHeproedeKTUBHOCTI byaisenb Big 19 TpasHa 2010 poky. B npoueci nigrotoBkM Lboro
OOKYMEHTY BUKOPUCTOBYBA/IMCb CTAaHAAPTK, AKi BU3HAYaOTb chepy iHTepeciB Ta TEXHIYHI
XapaKTePUCTUKK, NOB'A3aHI i3 3aBAaHHAM. [JO KNHOYOBUX CTAHAAPTIB HAaNeKaTb:

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 — EHepreTMuyHa edeKTUBHICTb byaisenb — Metoan npeacTaBneHHsA
eHepreTUYHUX XapaKTEPUCTMK Ta eHepreTUUHoI cepTudikauii byaisens,

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

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

a TaKoX BCi iHWI HeobXxigHi OCHOBHI AOKYMEHTW, fIKi BUKOPMCTOBYIOTbCA B
BMLLE3a3HAYeHNX CTaHaapTax.

B npoueci miaArotoBKM UbOro AOKYMEHTA TaKOX OyaM B3ATi 33 OCHOBY BiAnoBigHi
HALiOHANbHI 3aKOHM Ta HOPMU, MepesivyeHi HUKYe:

AOCTY ISO 50002:2016 "EHepreTnyHi ayautu. Bumorn Ta HacTaHoBa WoA0 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 "EHepreTmyHa edeKTuBHiCTb Oyaisenb. MeTtog
PO3pPaxyHKy €eHEeprocrnoXKMBaHHA MPU OMaJEHHI, OXONOAMKEHHI, BEHTUANALL,
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 1SO:2010 "BusHauyeHHs onopy Tenjonepegadi
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 i3onduia byaisens"

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

[BH B.2.2-15-2005 (3i 3miHamu) "Hutnosi 6yanHkn. OCHOBHI NOMOXKEHHA"

OCTY B B.2.6-34:2008 "KoHcTpyKLUii 6yanHKiB i cnopya. KOHCTPYKLji 30BHiLLIHIX
CTiH i3 PpacagHoto Tennoizonauieto. Knacudikauia i 3aranbHi TexHidHi 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
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e NOCTY H B A.2.2-5:2007. "lMpoeKTyBaHHA. HacTaHoBa 3 po3pobNeHHs Ta
CKNAJAHHA eHepreTMYHOro nacnopta OyAuHKIB Npu HOBOMY OyAiBHMLTBI Ta
peKOHCTPYKL,ii"

BignosiaHoO A0 BULLE3ragaHNX CTaHAAPTIB Ta HOPM ByAn PO3rAsHYTI HAaCTYNHI 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 7,0 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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3.1.

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.

IHPOPMALIA MPO OB'EKT

CyMCbKWUIM aepKaBHUI yHiBepcUTeT po3TalloBaHuin y micTi Cymu. Byaisni yHiBepcuTteTy
po3TawoBaHi Ha 8 noKauiax. Lei eHeproaygut crocyetbca 6yaisni bibnioteka wo
po3TalloBaHa 3a aapecoto ByA. Pumcbkoro-Kopcakosa, 2. TouHe po3TawyBaHHA byaisai
306pakeHo Ha MatOHKY HUXKYeE.

Man. 1 — Micue3sHaxoaKeHHA 6yaiBni B yHiBepcUTETCbKOMY MiCTEeUKY

BibnioTeka He € icTopuyHolo byaiBneto, TOMy obMeKeHb ANA PEMOHTHUX PobIT HemMae.
Byanisna byna cnopyarkeHa y 1988 i 3 ornaay Ha Te, WO CTaHAAPTU eHeproedeKTUBHOCTI
Ha ToM Yac 6yan AOCUTb HU3bKMMM, abo He iCHyBanu B3arani, He AMBHO, WO byaisns
CMOXMBAE BE/INKY  KiNbKiCTb  eHeprii. bBbyAaiBnA  XapaKTepu3yeTbCA  MACMBHOLO

Pepakuia: 2
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3.2.

3.3.

KOHCTPYKL,€EIO i 3alimae 5 nosepxu. Mnowa 3abyaosu cknagae 1.090 m?, Ta BpaxoByroUm
3aranbHy KinbKiCTb noBepxiB gaec 3aranbHy naowy 4.362 m2. lMoganbla AeTanbHa
iHpopMmaLis nogaeTbca B TabanLi HUKYeE.

byaisna bibnioTeKa

[aTa npoBeaeHHA 13.06.2017

OnwuTtaHa ocoba

Pik 6yniBHMUTBa 1988

Tun 6yaiBHMUTBA MacuBHa

KinbkicTb noBepxis 5

EE 3axoam (3a ocTaHHi 5 YacTKoBa 3amMiHa BiKOH Ta yTen/JeHHA NAacKoi NOKpiBAi

pokKiB)

OnantoBasibHa njaowa 4.362 OnantoBanbHU 17.884

[m?] 06’em [m3]

MewwKaHLi 503 OnantoBanbHU 10.10-15.04
Ce30H

NIAKAIOYEHHA 0,0 MEPEX

CyMCbKUI1 fepKaBHUI YHiBepcUTET 3abe3neuyeTbCca TEMNI0BOK eHEPTiED Yepes cuctemy
LEeHTPani3oBaHOro TenaonocTavyaHHA YHIBEpCUMTET BUKOPWUCTOBYE TEMJIOEHEPrilo, AKa
HaZA€ETbCA 3 CUCTEMM TINbKU ANA onaneHHs. TensoBa eHepria NocTavaeTbca Ao byaisni
Nno 3anexHin cxemi, To6To 6€3 BUKOPUCTAHHAM TENIOOBMIHHOrO MPUCTPOLO. 3aranbHa
npueaHaHa TeNN0Ba NOTYXHICTb byaisenb yHiBepcuTeTy — 7.602 KBT. Tennosa eHeprisa ,
Wo cnoxmeaetbcA B CyMCbKOMY Aep)KaBHOMY YHiBepcuTeTi BUMIproeTbcA 1
NiynnbHUKoM. B BinbwocTi BUNagakis, byaisni B CymcbKoMy AeprKaBHOMY YHiBEpPCUTETI -
ob6nawToBaHi TeNA0BMMM NiunabHUKamMu. EnektpoeHeprito noctadyae CymmobaeHepro i
BMMIPIOETbCA BOHa B 1 oKpemin Touui. B GinbwocTi Bunaakie, 6yaisni 8 CymcbKomy
OEep’KaBHOMY YHiBepcuTeTi - o0b6nalwToBaHi AiYMAbHUKaMK enekTpoeHeprii. Boay B
byaisni noctayae CymnBoAOKaHa i BUMIpPIOETbCA BOHA B 1 okpemiit Touui. B 6inbwocri
BMMNagkis, 6yaisni B8 CymcbKomMy AgepaBHOMY YHiBepcuTeTi - obnawwToBaHi
NiYNNBbHUKaMM BOAM.

byaisna npuegHaHa [0 yCix 3ragaHux Bulle cuctem. Tennosa eHeprid BUKOPUCTOBYETLCA
TINbKM ANA onafeHHA Toai fAK eneKkTpoeHeprin  BMKOPWUCTOBYETbCA AAa noTpeb
OCBIT/IEHHA, PO6OTM eneKkTponpuaaLiB Ta iHWKUX NPUCTPOIB. bibnioTeka He obnawToBaHa
OKpPEMUM TENIO0NIYUABHUKOM, TOMY CMOXWBAHHA TEMNJI0BOi eHeprii BU3HAYaEeTbCA 3a
[0NOMOroH TenaoNiunAbHMKa B Kopnyci «LL».

NOTOYHE CNOXMNBAHHA EHEPTOPECYPCIB

IHpopmaLis WOAO CMNOMMBAHHA eHepreTUYHUX pecypcie  Gyna oTpumaHa Big
KepiBHMLTBA YHiBEpCUMTETY Ta HadaHa 3a OCTaHHi Tpu poku (2014-2016). OTpumaHui
Habip gaHux mictme iHdopmauito 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 cnoXKuMBaHHA eHeprii (AMB. TakKoXK po3ain 8.5) Ha LWOPIYHIA OCHOBI
npeacTaBAeHo B TabaumLi HUKYe.

Pepakuia: 2
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NMPUTOTYBAHH 3ATAJIbHE
el Al TAPAYOI ENNEKTPOEHEPTI EHEPITOCNOXWUBAH
NMPUMILLLEH
e~ BOAU A1 [KBTr] HA
[kBTr] [kBTr]
2014 479.232 113.680 592.912
2015 417.951 0 108.160 526.111
2016 420.409 94.200 514.609
Hopmanisosake | /g 149, 0 105.347 544.544
(cepepnHe)

Tabauysa 1 — PiyHe cnoXXUBaHHA TeNN0BOi eHeprii
3.4. BA30BE CNMNOXXMUBAHHA EHEPITOPECYPCIB

Po3spaxyHok 6a30BOro CroOXKMBAHHA eHepropecypciB 6asyeTbcA Ha  po3pobui
eHepreTUYHOI mogeni byaisni 3 ypaxyBaHHAM Pi3HOMAHITHUX i3UYHUX XapPaKTEPUCTUK
AocnigrysaHoro o6’ ekTy:

e XapaKTepUCTUKM HACTYMHUX OrOPOAXKYBASbHMUX KOHCTPYKLIN byaisni:
O 3O0BHiLLHI CTiHK
o BikHa Ta aBepi
o [axTa nignora ropuwa
o Nignoru Ta nepekpuTTA Hag NigBanom
e OuiHeHi 4OAaTKOBI XapaKTePUCTUKKN ByaiBeNbHUX CUCTEM:
o Cucrema onaneHHsA
o BeHTunauiiHa cnuctema
o Cuctema oCBiTNEHHA
O IHWI iHXeHepHi mepexKi.

Po3paxyHOK CMOMBaHHA €HEepPreTMYHUX PecypciB Ha Nepliomy Kpoui KanibpyeTbea
BiAMOBIAHO [0 CepefHbO3BAXKEHOr0 HOPMAi30BAaHOrO CMOXKMBaAHHA. Ha HacTynHomy
eTani, BM3Ha4varoum 6a3oBMI CLEHAPI CNOXUBAHHA TENIOBOI Ta efNeKTPUYHOI eHeprii,
BPaxOBYIOTbCA YKPAIHCbKI HOPMAaTWMBM 3 TOYKM 30py CTAaHOAPTHOI TemnepaTtypu
NpPUMILLEeHb Ta NOBITPOOO6MIHY. Moaenb nobyaoBaHa Ha ocHoBI cTaHgapTy EN 1SO 13790,
AN PO3PaxyHKy TenJIoBOro HABAHTAXKeHHA Oyaisni. Po3paxyHOK BMKOHYETbCA B
nporpamHomy 3abesnedyeHHi ENSI EAB gns obuMcneHHA eHepreTMYHUX MNOKa3HUKIB
6yaisenb. B 6inbwocTi BMNAAKiB BUMIpAHE CMOMMBAHHA € 3HAYHO HUMKUYMM, HiXK
CNOXXUBaHHA eHeprii Npu 6a3oBomy cueHapii. MpMUYNHOLO LbOro €:

O 3HAYHO HMKYA BHYTPIWHA Temnepatypa B MNPUMILLEHHAM, aHiX UbOro
BMMaraloTb HOPMATUBHI LOKYMEHTH,

O  HM3bKWIA piBEHb NOBITPOOOMIHY

py4yHe KepyBaHHA CUCTEMOLO ONaJIEHHA

O NOBHa repmeTn3aLis BIKOH 414 3an06iraHHA NPOHUKHEHHIO XO04HOMO MOBITPS
Ta NOABW NPOTATIB

O O0BMeXKEeHMX KOLITIB HAa ONaNeHHA Ta eNEKTPUYHY eHeprito

o

Y HaBeAeHil HUKYe TabmLi NOKa3aHO OCHOBHI BiAMIHHOCTI MiXK po3paxyHKom 6a30BoOro
Ta peasibHOro CrNoKMBaHHA.

Pepakuis: 2 Crop. 14
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BA30BE PEAJIbHE
MAPAMETPU CNOXXUBAHHA CNOXXUBAHHA
BHyTpiWwHA TemnepaTtypa 20°C 17°C
MoBITPOOBMIH B NPUMILLEHHAX 4,1 m3/m?r 1,0 m3/m?r
TemnepaTypa CKMAaAHHA 20°C 17°C

Tabnuua 2 — PisHMUA B napameTpax poboTu iHXKeHepHUX mepeK MiK 6a30Boto0 i peanbHOO
cuTyaui€to.

ENEKTUYHA 3ATAJIbHE
EHEPTIT EHEPTOCNOXWUBAHHA
[kBTr/piK] [kBTr/piK]

OMNAJIEHHA rsn
[kB1r/piK] [kBTr/piK]

PIK/TWN

HopmanisoBaHe 439.197 0 105.347 544.544
(cepenHe)
SRR 860.709 0 94.200 954.909
CNOXXUBaHHA

Tabauysa 3 — NMopiBHAHHA HOPMaNi30BaHOro Ta 6a30BOro CNOXXUBAHHA eHepril

HaseaeHa giarpama CeHKi CAyXuUTb ANA KPALOro po3yMiHHA eHepreTUYHMX pecypcis, AKi
CNOKMBAIOTLCA, Ta EHEPreTUYHNX NMOTOKIB y byaisni, Ae npoBoauTbca ayauT. Oiarpama
Ma€ Ha MeTi HaZaTM KOHKPETHy iHGOPMALil0 NPO CNOXMBAHHA eHeprii cucTtemamm
byaisni Ta 3abe3neyye HeraliHe PO3yMiHHA TOro, Ha AKUN CEKTOP CMOMKUBAHHSA 3BEPHYTU
yBary ans fOoCArHeHHA eHeprosbeperkeHHs.

Heating (666242 K\Whia, T0%)

District heating (860709 KWhia, 90%)
Final energy use (954909 kWh'a)

Ventilation (194467 Kivh/a, 20%)

Other (62091 K\WWhia, 73) I
Electrical ensrgy (94200 KWh/a, 10%)

Lighting (25109 K\Whia, 3%)

Man. 2 — fliarpama CeHKi NOTOYHOrO CNOXMUBAHHA eHepril

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 iHbopmau,ito, MOB'A3aHY 3 UMMM TPLOMA NUTAHHAMM.

YMOBU BUKOPUCTAHHA

TEXHIYHE OBC/1YTOBYBAHHA

Kinbkictb nepcoHany

PemoHT / nepesipka rpadikis

KOHTpOonbHi cnucku ans
TEXHIYHOro

dakTMYHa TemnepaTypa B NpUMILLEeHHI 17 °C|Tun obcnyrosyBaHHA Pearyioue
Temnepartypa B NpUMiILLLeHHI BiANOBIAHO A0 CTAaHAAPTY 20 °C|IHTepBanu TexHi4Horo o6cnyroByBaHHA
TpuBanicTb ONantoBasbHOIO CE30HY 3aranbHa byaisnn LWopiYHO
Cucrema onaneHHsA OpiYyHO
10/10- 15/04 (187 days) A wop!
IHWi cuctemm LWOpPiYHO

YMPAB/IIHHA OB'EKTAMMU

3anuc gaHux

AHani3 gaHux

30-40

Tak

Hi

Tak

Tak

Pepakuis: 2
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4. ONUC NOTOYHOI CUTYALLIT
4.1. 30BHIWHA OBO/IOHKA BYAIB/I
OCHOBHMM  KOHCTPYKTMBHMUM €/IeMEHTOM 30BHIlIHIX CTiH €FMHAHA uUerna LWo
MOWTYKaTypeHa 3cepeauHU i 330BHi. 3 TOYKM 30py TEMNOBUX BAACTUBOCTEN CTiH, B
iCHytOUili cuTyauii BOHM He BiAMNOBIAAOTb MiIHIMaNbHMM BMMOram, BCTaHOBJIEHUMM
VKPAIHCbKMMW  HOpMamW. Ha 30BHIWHIX CTiIHAX He BUABNEHI YLWKOAXKEHHA Ha
KOHCTPYKLiMHOMY MaTepiani Ta WTyKaTypui. 3axoaM 3  NiABULLEHHA  PiBHA
eHeproedeKTUBHOCTI (MpoBeAeHHs Ten10i30aLii) Ha 30BHiLLIHIX CTiHaX He NPoOBOANANCS
paHiwe. KoeodiuieHT Tennonepegadi by ycepegHeHU gns BCIi€l naowi Ta Ha AaHWUi
MOMEHT 3HaxoAuTbeA Ha pisHi 1,05 BT/m2K.
Ha
Opnrmus npAMKU Bcboro/B
MH (¢ na, 3x cepegHboM
Hanpamkm 564,75 450,75 578,55 537,30 2131,35
KoedoiuieHT Tennonepesadi 1,05 1,05 1,05 1,05 1,05
Tabnnua 4 — XapaKTepucTuKa 30BHILIHIX CTiH
Man. 3 — 30BHilLHI CTiHK
HangHi BiKHa i gBepi MatoTb AepeB'sHy pamy 3 NoABiMHUM 3ackaeHHam, MBX 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 ABepelt) He NpoBoAMAUcA paHiwe. Maowa
Ta Ten/oBi BMAacTMBOCTI BIKOH Ta ABepel 6ynan ycepefAHeHi Mo BCiX AinsHKax i
npeacTasfeHi B TabunLi HUXKYe.
Pepakuis: 2 Crop. 17
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Hanpamku Bcboro/B
OanHuuA
NMu Cx na 3x cepegHboM
Hanpamku 160,65 154,05 148,65 68,40 531,75
KoediuieHT Tennonepesaui 2,68 2,73 2,71 2,59 2,69

Tabauua 5 — XapaKktepuctuka BikoH/gBepei

A

Man. 4 — BikHa/pBepi

[ax pocnigKyBaHoro 6yauMHKY - MpPeAcTaBAeHUA CYMILLEHMM MOKPUTTAM (naocke
nepekputTa). byaiBna obnawToBaHa TeXHIYHMM noBepxom. Mopuwe He obirpisaeTbes,
TOMYy BOHO € YaCTMHOW HeoMantoBanbHOI Naowi OyaiBai. 3 TOYKM 30py TENNOBUX
B/IACTMBOCTEN AaXy Ha AaHMA MOMEHT, BiH He BiAMnoBiLaE MiHIMAaNbHUM BMMOram, LLO
BCTAaHOB/IEHI YKPAiHCbKMMM HOPMATUBHUMM AOKYMeHTamMu. KOHCTPYKLiA Aaxy He
obnawToBaHa BWMAMMI NOWKOAXKEHHA. EHeproedeKTUBHI 3axoam i3 404aTKOBOMO
Ten/0i30MALi€0 Ha NOBEPXHi gaxy / ropuila nposoanauca paHiwe 8 2014. KoediuieHT
Tensonepegayi 6ys ycepefHEHUN oA BCIET NAOL Ta HA AaHUA MOMEHT 3HaX04MTbCA Ha
piBHi 0,73 BT/m3K.

Pepakuis: 2

Crop. 18
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Man. 5 — flax/ropuwe

Mignora pgocniasKysaHoi ByaiBni 3HaxoAUTbCA B 3a40BiILHOMY CTaHi Ta Ma€e NPUAHATHI
Ten/0Bi BAACTUBOCTI. 3 TOYKM 30py TEMNJI0BMX BIACTMBOCTEN MNigsora, Ha AaHUIN MOMEHT
BiANOBIAAE MiHIMAaNbHMM BMMOram, WO BCTAHOBJ/IEHI YKPAIHCbKMM 3aKOHOZABCTBOM.
EHeproedeKTMBHI 3axoaM 3 TOYKM 30pYy A0AATKOBOI TensoisonAuii nigBanbHOro
NnepekpuTTa He NpoBoannnca paHiwe. KoeodiuieHT Tennonepeaadi bys ycepeaHeHuin ans
BCI€l N10Wji Ta Ha AaHWUIA MOMEHT 3HaxoanTbcA Ha pisHi 0,28 BT/m?K. Hessaskatoun Ha Te,
He PeKoMeHAYETbCA 3aCTOCOBYBATU A04ATKOBY TEMJ0i30/1ALI0, OCKINbKK, SIK NPaBuno,
e 3axig nepenbayae BeNuKi iHBECTUUIi pa3omM i3 HEBENMKOI EKOHOMIED TenaoBoi
eHeprii NOpPiBHAHO i3 iHWWMMKW enemeHTamu byaiBni. OgHaK, AKWO B MalbyTHboMmy
BiabyaeTbca pPEKOHCTPYKLis, TO peKoOMeHAyeTbcA peanisyBatM uen EE 3axig pasom 3
iHWMMM PEMOHTHMMM poboTamu.

Pepakuis: 2

Crop. 19
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Man. 6 — Mianora/nigsan

4.2, CUCTEMA ONAJNIEHHA
AK BXKe byno 3ragaHo paHiwe, byaiBns OTPUMYE TENJIO 3 CUCTEMU LLEHTPANI30BAHOrO
TEMNNIONOCTaYaHHA. 3arafibHe Ten/IOHAaBaHTaXKeHHA Oyaisni  cknagae 545  KBT.
BcTaHoB/IEHA cucTeMa onaneHHs B byaisni - ogHoTpybHa. KomyHiKauii BcTaHoBAEHI no
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. MowKoaKeHHA B Tpybax - TaKox 6ynu
BUAB/MIEHi. BcTaHoBNeHi B ByaiBni pagiaTopm nepeBaKHO cTanesi NaHenbHi. Yci BOHK 6e3
BCTAHOB/MIEHUX TEepMOCTaTUYHUX perynatopiB. [lpoTikaHHA B padiaTopax nig 4ac
nposBeAeHHA AOCAIAMEHHA - BMABNEHO. HaABHI pajiaTopy MaloTb MNOLWKOAMKEHHA.
OnantoBanbHa TexHiKa B TeN10BOMY NYHKTI CTapa Ta 3HOWeHa. KnanaHu B TENNOMNYHKTI B
3340BiIbHOMY  CTaHi. BopgoniarotoBka  He  BCTAHOBJIEHA B TEMNJIOMYHKTI.
PoswuploBanbHUIt pesepByap He BUMKOPUCTOBYETbCA. PeryntoBaHHA TemnepaTypu
TEN/IOHOCIA He 34iMCHIOETLCA B aBTOMATUYHOMY PEXUMI.
[xepeno exeprii LenTpanisosare Tennonocrayara |CraH 06naaHaHHA nyHKTIB He3apoinbHui
TennoHaBaHTaxeHHs byaieni 545 kW Tun Tpy6 [HwWe
Tun cucTeMY OnaneHHs OfHOTPY6Ha. CraH knanaHis? He3a08inbHuiA
ABTOMATUYHE PeryNIioBaHHA riploYoro cepeaosuLLa? Hi BCTaHOBNEHO NOM'AKLUEHHS BOAN? Hi

TPYBU BcTaHOBAEHO PO3LLIMPIOBANbHMIA BaK? Hi

Marepian Cranesyit PALIATOPH
[30nauia YacTkoBo Tun CTanesi NaHe/bHi
CraH i3onuji 3a008BiNbHUI TepmocTaTnyHi knananu Hi
MoWKOZKEHHA Tak MowKoaKeHHs Tak
MpoTikaHHA Tak MpoTikaHHA Tak
Tabnuusa 6 — XapaKTepUCTUKM CUCTEMU ONANEHHSA, L0 PO3rNAAAETLCA

Pepakuis: 2 Crop. 20
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Man. 7 — MoKasaHo pi3Hi KOMMNOHEHTU CUCTEMM ONaneHHA y byaisni

4.3. CUCTEMA BEHTUNALLIT

Y byaisni BCcTaHOBNEHa MexaHiYHa cucteMa BeHTUAAUIT nig vac 6yaisHuuTBa B 1988.
BcTaHoB/IEHA CMCTEMA MOXKe BMKOPUCTOBYBATMCA AJ1A MOCTAa4YaHHA CBiXKOro MosiTpa Ta
BUTAMY BUKOPUCTAHOTO NoBiTpA 3 byaisni. Cuctema oxontoe BCto byaisnto. BctaHoBneHa
MexaHiYyHa cuctema BeHTUANALIT nepebyBana B ekcnayaTauii Ao 2017. Matepian HafaBHUX
NoBiTPOMNPOBOAIB - IMCTOBUI MeTan . [NOBITPONPOBOAM HA AAHWMI Yac B HE3aJ0BI/IbHOMY
CTaHi. BeHTMAAUMHI yCTaHOBKM B HE3aA0Bi/IbHOMY CTaHi. B caHiTapHMX NpumilLeHHAX
(Tyanetax) - BCTaHOB/IEHA BUTAXKHA CUCTEMA BEHTUAALL.

Pepakuis: 2 Crop. 21
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Man. 8 — KOMNOHEHTU cUCTEeMU BEHTUAALIT

4.4. CUCTEMA OCBIT/IEHHA

Cuctema ocBiTNeHHs B ByaiBni BKAOYAE 3 TUMKU OCBITNIEHHA - JlTamMnu PO3KaploBaHHSA ,
dnyopecueHTHi namnu T8 i LED ocBiTneHHA. PnyopecueHTHi namnu T8 matoTb
HaMbiNblly BCTAaHOB/IEHY ENEKTPUUHY MOTYXKHICTb, WO 3aranom cKnagae 42,9 KBt
(81,84%), a cnigom 3a Heto Jlamnu PO3)KaptOBAHHA i3 CYMapHOI MOTYXKHicTio 8,8 KBT
(16,73%) i LED ocBitneHHs i3 cymapHoto noTyxHicTio 0,8 KBT (1,43%).

Man. 9 — Cucrema ocCBiTNIEHHA

Pepakuis: 2 Crop. 22
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5. 3ANPONOHOBAHI 3AX0AM 3 NIABULLEHHA EHEPTETUYHOI EGEKTUBHOCTI

5.1. NPOAHA/I30BAHI MAKETU 3AXOAIB 3 NIABULLEHHA EHEPTETUYHOI EQEKTUBHOCTI

3ATA/IbHA BAPIAHTU
CYMA

IHBECTULIN BAP. 2
[€]

Tennoisonsauin 30BHILLHIX
CTiH - 10 cm MmiHepanbHa BaTa 95.911 °
— BapiaHT 1
Tennoizonauia 30BHILWHIX
CTiH -12 cm miHepanbHa BaTa 106.568 °
— BapiaHT 2
Tennoisonsauin 30BHILLHIX
CTiH - 14 cm miHepasibHa BaTa 117.224 o
— BapiaHT 3
3amiHa BiKOH 63.668
3amiHa agepeit 2.706
BcTtaHoBNEHHA
iHAMBIAYaNbHOrO TENA0BOrO 20.000 ° ° °
NYHKTY
MogepHisauis/3amiHa
C.VICTEle-i onaneHHA 3 126.858 o o o
rigpasniyHnum
6anaHCcyBaHHAM
E::;:nﬂum 3 pekynepaui€eto 70.241 o o °
3amiHa iCHyto4oro
OCBIT/IEHHA  CBITAOAI0OAHUM 8.504 ° ° °
OCBIT/IEHHAM
Cuctema
€HepProMoHITOPUHTY . Ta 28.590 o o o
cucTema yNpaBAiHHA
byaisneto
3ATAJIbHA CYMA IHBECTULLIMHUX
BUTPATU HA EHEPTOE®EKTUBHICTb e L SRR
Pepakuis: 2 Crop. 23
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5.2.

5.3.

OLIHKA NAKETIB 3AXOAIB 3 NIABULLEHHA EHEPTETUYHOI EQEKTUBHOCTI

MofanbWwnin  aHani3 KOXHOIMO MNaKeTy MOM/AMBUIA AULWIE 33 YMOBM NPUB'A3KM
eHeprosbeperkeHHA A0 TapudiB Ha eHeproHocii, Wob oTPUMaTK 3araibHy Cymy BUTpaT
Ha eHeproHocii, TO6To cyMmy 3a0WaAKEHMX KOLITIB A1 KOXKHOro nakeTa. Y HacTymnHil
rnasi npeacTaB/ieHi [AaHi, WO BWKOPUCTOBYKOTbCA AAA pPO3PaxyHKy GiHAaHCOBMX
MOKa3HUKIB, AKI MOXYTb CYXKUTU ANA BU3HAYEHHA EKOHOMIYHO O6rPYHTOBAHMX NPOEKTIB
Ha OCHOBI BUMOT LLOA0 BiANOBIAHOCTI NPOEKTY.

Tapudu, WO BUKOPUCTOBYIOTLCA A1 OBUYUCNEHHA eHepro3beperkeHHs, BianoBifatoTb
Tapudam, HagaHUM yHiBepcuTeTamn. BuxigHi gaHi gns pospaxyHKiB HaBeaeHOo B Tabauui
HUXYe.

TAPUD espo/oguHunua rpH/oanHULA
EnekTtpoeHepris [KBT] 0,0784 2,35

LleHTpanizoBaHe
Tenaonocta4aHHA — onaneHHs 0,0407 1,22
[kBT]

Y HaBeZeHilt HUXK4Ye Tabnuui npeacTaBneHi 3arasibHi CyMKU iHBECTULIM, Cyma eKOHOMIl
TEN/I0BOI Ta e/IeKTPUYHOI eHepril, a TaKOX CyMYy 3a0LaAKEHUX KOLUTIB A/1A KOXHOrO 3
pO3rnAHYTUX MakeTie. OCHOBOW ANA HaZaHHA PEKOMeHJauii LWoA0 NeBHOro nakerta
3axog4iB € NPOCTUIA Nepios OKYMHOCTI.

NPOCTUIA
nepioa,
OKYMHOCTI

[poku]

EKOHOMIA EKOHOMIA 3ATAJIbHA

BAPIAHT | IHBECTULI[€] TEN/IOEHEPTII ENEKTPOEHEPTT EKOHOMIA
[kBTr/piK] [kBTr/piK] [€/piK]

BAP1 416.477 575.502 16.095 24.705 16,9

BAP2 427.134 581.944 16.095 24.968 17,1

BAP3 437.791 588.371 16.095 25.229 17,4

Ha niacrasi iHdopmauii, HaBegeHoi B Tabauui BuWe, AN BNPOBAAKEHHS
pekomeHA0BaHO nakeT BAP.1. PekomeHA0BaHMI NaKeT BUMAra€ iHBECTULM B 3ax0am 3
niaBuLEeHHs eHeproepeKTUBHOCTI Ha cymy 416.447 eBpo, wob 3aowaamty Ha 575.502
KBT-roa/pik Tennosoi eHeprii Ta 16.095 KBT-roa/pik enexkTpoeHeprii. 3aranbHa cyma
rPOLWOBKUX 3aolafKeHb cKknagae 24.705 eBpo Ha pik. PekomeHAoBaHWIA nakeT mae
NpocTMi Nnepiod okynHocTi 16,9 pokis.

onuc saxoais, 3ANMPONMOHOBAHUX Y PEKOMEHAOBAHOMY MNAKETI

HacTynHi onuck cnig, BUKOPUCTOBYBATU AK OCHOBY A4/1A MiArOTOBKM NOAAJ/bLUMX e€Tanis
NPOEKTIB, HaNPWMKAaA, NiAroTOBKM NPOEKTY 3aX0A4iB 3 NiABULLEHHA eHeproepeKTUBHOCTI.
OuiHKa 3ao0wWaKeHoi KiNbKOCTi eHepropecypcis, HaBeAeHa B HACTYMHWUX po3Ainax,
AiVCHa TiNbKW y BMNAAKY peanisauii Bcboro nakety 3axofiB. OUikyeTbca, WO peanisayis
OKpemux 3axoAiB [acTb pe3ynbTaTu, BiAMIHHI Big TUX, WO HaBeAeHi B HACTYMHWUX
posginax.

Pepakuis: 2

Crop. 24
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5.3.1.

30BHilUHI CTiHU

CtiHn bypaisni B 3ag0BinbHOMY CTaHi. [poTe, Tak AK byaisnsa 36ynosaHa B 1988 konu
pauioHasbHe BWKOPUCTAHHSA €Hepropecypcie He 6yno Ha nopsaky AeHHOoMmy,
Tenn03axUCHi BNACTMBOCTI CTiH Ha [AaHUA MOMEHT Ay)Ke HU3bKi: B cepeaHbomy,
KoeodiuieHT Tennonepeaadi 1,05 Bt/m?K. CyyacHi yKpaiHCbKM HOpMK BMMaratoTb U maKc.
= 0,30 Btr/m’K gna 6ymisHmurea HoBux byaisenb abo U makc. = 0,38 Bt/m2K ana
PEKOHCTPYKLIi icHYtouUMx. TennoisonAuito 30BHIWHIX CTiIH MPOMOHYETbCA BWKOHATH
MiHEepanbHOK BaTOK. 3anNpPoMNoHOBaHa TOBLWMHA i3onauii - 10 cm, WO B 3HU3UTL
KoediLieHT TennonpoBigHOCTI 30BHiLLHIX cTiH Ao 0,30 BT/m?K wob Bignosiaati sumoram
HOPMATUBHUX OOKYMEHTIB.

MporHo30BaHi TEXHIYHI XapaKTEPMUCTUKM TEN0i30NAU,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,in:
O 3aKkpinfeHHA TennoisonAuji NoOBMHHO O6YTWM BWKOHaHe BiAMOBIAHO A0
BMMOT BUPOHHUKa (Haga€eTbCA BUPOOHMKOM)
o HeobxiaHoO BMKOPUCTOBYBATM BiAMNOBIAHI MaTepiann (WTyKaTypKa, CiTKa
ToWo) y BignosiaHocTi Ao cneumndikauii BUpobHUKa
o 0s3pobneHHna: BignosigHO A0 BMMOr MicueBOi Bfagu (sKwo €) abo
Bi4NOBIAHO A0 BUMOT iHBECTOpA

. MiHepanbHa BaTa

. CKknAHa ciTka

. 'pyHTOBMIA Wap

. BupiBHIotounin wap

. [lekopatusHuiA Wwap

. lWap dapbu

. CTanesui aHKepHUi dikcaTop
. 30BHiLLHA CTiHA

CONO U WN K

Man. 10 — Cuctema Tennoisonauii 30BHilLHIX CTiH

Y HaBeAgeHil HUXKYe Tabnuui npeacTaBAeHi XapaKTEPUCTUKM 30BHILLHIX CTiH B iCHYOYIN
CUTYyau,ii i micnA BCTaHOBAEHHA Tennoi3onsauii.

Pepakuis: 2

Crop. 25
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TENNOBA 13071114 30BHIWHIX CTIH MIHEPAJ/IbHOIO BATOIO TOBLUMHOIO 10 CM

U-3HAYEHHA 0 BT/m2K 1,05
U-3HAYEHHA MICNA BT/m2K 0,30
EHEPTOCNOXWMBAHHA 0 KBTr/piK 860.709
EHEPTO3BEPEXEHHA KBTr/piK 167.643
EHEPTO3BEPEXEHHA % 19,48%
KINBbKICTb [m?] 2.131
IHBECTMLT [€] 95.911

Tabauusa 7 — 3axoam 3 NiABULLEHHA eHepreTUYHOoI epeKTUBHOCTI 30BHILLHIX CTIH

5.3.2. BikHa Ta aBepi
MeToto uboro eHeproedeKTMBHOIO 3axoy € 3amMiHa iICHYHUMX CTAaPUX BIKOH Ha HOBI - i3
3HAYHO KpawWuMK TennosnactTMBocTamMU. MoTouHe ycepegHeHe 3HaYeHHA KoediuieHTy
TeN0nNpPoBiAHOCTI BCIX YCTAaHOBNEHUX B BYAUHKY BiKOH cknagae 2,69 Bt/m?K. KoediuieHT
TeN0nNpPoBIAHOCTI BIKOH, AKI NMPONOHYETbCA 3aMiHMTH, AopisHioe 2,00 Bt/m2K. Lii BikHa
3aimatoTb nsouly B 489,75m2. CyyacHi yKpaiHCbKi HOpmM Bumarawotb U makc. = 1,33
BT/m?K ana 6yaisHuuTBa HOBUX Byaisenb abo U makc. = 1,66 BT/M2K ana peKoHCTPyKLi
iCHytouMx b6yaiBenb. 3anpPonoHOBaHMI 3axig 3MeHWUTb KoedilieHT TennonposigHOCTI
BikoH A0 1,10 B1/m?K w06 BiAnoBigaTM BUMOram HOPMaTUBHUX JOKYMEHTIB. Y Tabnuui
HU)KYe NpeacTaB/eHi XapaKTEPUCTMKM BIKOH B iCHYHOYIN cUTyaUii Ta nicna 3amiHu.
MporHo30BaHi TeEXHIYHI XapaKTEPMUCTUKM HOBUX BiKOH 4i-14Ar-4-14Ar-4i BKAHOYAKOTD:
e Martepian BiIKOHHOI paMu: METaNONACTUK
e CKNonakeT: NOTPiMHMI eHeprosbepiratoumii cKnonaket
e ToBWMHaA cKNa: 4 mm
e HanoBHEHHA CK/NIOMAKeTy: aproH
e BigcTtaHb MixK cKNSHUMUK WIMBamK: y cepegHboMy 14 mm
e KoediujeHT Tennonepepaui BikKHa: Makc. 1,1 BT/m?K (mae 6yTM HagaHwit
HeLWo043aBHO OTPUMAHWUI cepTudikaT BUNPOOYBaHb A1A LbOro TUNY BiKHA, AKUI
NMOBMHEH BiANOBIAATM BCTAHOB/IEHMM BUMOram)
e  MoHTax: BUPOOHUK NOBMHEH HAAATU YiTKi IHCTPYKLT 3 MOHTaxy
b
WS
v\‘“\ \,
L\ N
Man. 11 — EHepro36epiratoui BikHa 3 NOTPiHMM 3aCKNEHHAM
Pepakuia: 2 Crop. 26
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MeToto Uboro eHeproepeKTMBHOIO 3aX04y € 3aMiHa iCHYOUYMX CTapUX 30BHILLHIX ABepen
HOBMMM, WO MaAOTb 3HAYHO Kpalli Tennosi BAacTMBOCTI. OTOYHWIA ycepeaHeHWI
KoedilieHT TensonpoBiAHOCTI yCiX 30BHIWHIX ABepel, BCTAHOBAEHUX Yy Oyaisni,
ctaHoBuTb 2,50 BT/Mm?K. KoediujieHT TennosTpaT ABepeit, AKi NMPOMNOHYETbCA 3aMiHUTH,
fopisHioe 2,50 Bt/m2K. Li asepi matotb nsowly 24,6 m? CyyacHi yKpaiHCbKi HOpmMU
BumaratoTb U makc. = 1,66 Bt/m?K ans 6yaisHnuTea HoBMX Byaisens abo U makc. = 2,08
BT/M2K [Ona peKoHCTPYKUii icHylounx 6yaisenb. 3anponoHOBaHWIA 3axid, 3MeHLMUTb
KoediuieHT TennonposigHocTi asepen go 1,60 Br/m?K wob Bignosigatv sumoram
HOPMATUBHUX AOKYMEHTIB. Y Tabauui HUXKYe NpeacTaBieHi XapaKTepUCTUKN ABepeit B
iCHytOUil cuTyauii Ta nicns 3amiHu.

MpOorHo30BaHi TEXHIYHI XapaKTePUCTUKM HOBUX ABEpPEN:

e Marepian pamu gBepeii: 4epeBo/MeTanonnacTmk

e CKNonakeT: NOTPiNHMI eHeprosbepiratoumii cKnonaket

e HanoBHeHHA CKNoONaKeTy: aproH

e BigcTtaHb MiXK CKNAHMMU NAHENAMMU: Yy cepeaHboMy 16 mm

e KoediuieHT Tennonepepaui gsepeii: makc. 1,8 Bt/m2K (mae 6ytm HagaHuit
Hel,04aBHO OTPUMAHNI cepTUdiKaT BUNpPobyBaHb ANA LbOro TUNY ABEpEen, AKUN
NOBMHEH BiANOBIAATM BCTAHOBEHMM BUMOram)

e  MOHTaX: BUPOOHMK MOBUHEH HaAaTW YiTKi iIHCTPYKLiT 3 MOHTaXKy

3AMIHA ICHYIOUYMX BIKOH HA HOBI 3 MOTPIMHUM 3ACK/IEHHAM, U = 1,1 Br/m?K

U-3HAYEHHA A0 BT/m2K 2,73
U-3HAYEHHA nicnA BT/Mm2K 1,1
3AMIHA ABEPEWA HA HOBI, U = 1,6 Bt/m2K

U-3HAYEHHA A0 BT/Mm2K 2,02
U-3HAYEHHA nicnA BT/Mm2K 1,6

| 3BEPEMEHHA |

EHEPFOCMOXMBAHHA 40 KBTr/pik 860.709
EHEPrO3BEPEXEHHA KBTr/pik 140.448
EHEPTO3BEPEMKEHHA % 16,32%
KIJIbKICTb [m?] 514
IHBECTULLIT (€] 66.374

Tabauusa 8 — 3axogu 3 nigsuLLeHHA eHeproedeKTUBHOCTI BiIKOH Ta ABepei

[na Toro, wob 3ab6e3neunTv NPOHNKHEHHSA CBiXKOro 30BHILLWHbOIO MNOBITPA, NPOMNOHYETLCS
BCTQHOBUTM BiKHA 3 BEHTUAALIMHMMW OTBOpPamMM JAA MOBITPA B  Cheuia/ibHUX
NpUMiLLeEHHAX. MpoTe BEHTUNALINHI OTBOPM ANA MOBITPA He NOBWHHI BCTaHOBAIOBATMUCA
Ha BCiX BiKHaX, a MLLIe Ha HEe3HAYHIM IX YaCTUHI, Ae ue BBaXKaeTbCA HEOOXiAHUM.

Pepakuia: 2 Crop. 27
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5.4.

5.4.1.

Man. 12 — BikHa 3 iHTerpoBaHMMMW BEHTUAALIAHUMU OTBOPaMM ANA NOBITPA

CUCTEMA ONANEHHA

BcTaHOB/NIEHHA iHAUBIAYAa/IbHOI TEN/1I0BOI NiACTaHLi

TemnepaTypa TennonocTa4yaHHA PeryntoeTbca BPYyYHY Ta 0bBCAr NOTOKY TENJIOHOCIA He
3MiHIOOTbCA. B AaHMit Yac marictpani TenioBoi mepexi 6esnocepeaHbo NigKAOYEHi 40
onantoBasbHOI cuctemm byaisni 6e3 TenI006MiHHMKA A/1A BiAOKPEMIEHHA NEPBUHHOIO
Ta BTOPUHHOIO KOHTYpiB. OT)Ke, TEMJIOHOCIN 3 LEeHTpasibHOI Mepei NpoxoanTb Yepes
BCIO OMasitoBajsibHy CUCTEMY CMNOMMBaya, WO O3HAYaE, WO CMCTEMA OMajseHHA byaisni
rigpasBfiyHO NOB'A3aHA 3 MOCTa4Ya/IbHUKOM. TUCK B CUCTEMI, @ TaKOX AKiCTb BOAMU
NiATPUMYETLCA INLLE LLEHTPANbHOI KOTEbHELD.
Yepes BiACYTHICTb aBTOMATUYHOTO PEryaloBaHHA TemnepaTtypu nodadi TenaoHocia Ta
HEMOM/IMBICTb PEryt0OBaTM BUTPATM TEMNJIOHOCIA CMCTEMA Npautoe HeepeKTUBHO.
TakMM 4YMHOM, BCTAHOBNEHHA iHAWBIAYaNbHOI TEN/OBOI MiACTAHLIT 3 aBTOMATUYHUM
peryitoBaHHAM TemnepaTtypu € OOHMM 3 OCHOBHMX 3axOZiB 3 NigBULLEHHA
eHeproedeKTMBHOCTI. Lia cuctema [03BOAIAE a4anTyBaTU CNOXKMBaHHA Tenaa byaisneto
00 i1 NOTOYHOro PaKTUYHOrO PiBHA CMOXKMBAHHA 3aN1EXKHO Bif, 30BHILIHLOI TEMMNepaTypu.
TennoBui NYHKT € TEXHIYHOIO NepeayMOBOIO YNPaB/iHHA CNOXUBAHHAM. 3aBAAKN HbOMY
3'ABUTBCA MOMAMUBICTb 33a6e3neuynTn LEHTPaNbHUA  AUCTAHLIMHWIA  MOHITOPUMHI Ta
peryntoBaHHA nogadi TennoBoi eHeprii. B 6yaisni pekomeHAY€eETbCA BCTAHOBUTU HOBWUIA
iHAMBIAYANbHUI TENNOBWUIA NYHKT.
TennosuM NYHKT NOBUHEH BKAOYATU:

O  UMPKYJALiINHI HACOCK 3 YHaCTOTHUM PEeryatoBaHHAM,

O [aT4yMKKM TemnepaTypu noAaBasbHOrO Ta 3BOPOTHOro TpybonpoBoais cuctemu

onaneHHs,

O  [aTy4MK Ta KOHTPOAEP 30BHILWHbOI TeMMNepaTypH,

O  [OATYMKM TUCKIB Ta KOHTpPOJIep 06’EMHOro NOTOKY,

O KNanaHu, HeobxiaHi 4na HopMaibHOT poboTK (3aKpuMBatoyi, 3aM06iXKHI),

o inbTpK Ta cenapatopw bpyay (Ae Le MoKAnBO).
BKasaHW 610K 30BHILHBOIO peryatoBaHHA TeMMNepaTypu A03BOAAE BUKOHYBATM Pi3Hi
pexxumn  poboTn, HaNpuKkNah WO [JO03BOMSAE KepyBaTM CUCTEMOKD  Pi3HUMMU
TEMNEPATYPHUMU PEXMMAMMU ONA AEHHUX Ta HIYHWUX TOAMH, BianoBiaHO, 6yaHi Ta
BUXiAHI gHi. MpUMilLeHHA, B AKMX YCTaHOB/AEHA MiACTaHLiA, NOBMHHI MaTW MiHIMaNbHW
po3mip, 6yTM Nerko 4OCTYNHUMM, @ TAKOXK MaTK AOCTYN A0 BOAW Ta €NEKTPOMNOCTavyaHHs.

Pepakuis: 2

Crop. 28
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5.4.2.

Cucrema Tennoea nigcranuia CucTemu
UeHTpanizoeaHoro onanexHa

TennonocradaHHA uKDKVRALEHMI Hacoe . Bynisents
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Man. 13 — Cxema Tena10BOro NyHKTY 3a/1IeXKHOTO NiagKAYeHHA (aKepeno: Wien Energie)

BCTAHOBJIEHHA IHAUBIAYANTbHOIO TEN/10BOro MYHKTY (BKNHOYAKOYU

ABTOMATU3ALIKO CUCTEMU ONANEHHA TA MOX/TIUBICTIO CKUOAHHA TEMIMEPATYPU)
EHEPITOCMNOXWBAHHA A0 KBTr/pik 860.709
EHEPTO3BEPEXEHHA KBTr/pik 97.705
EHEPTO3BEPEXEHHA % 11,35%
IHBECTVILI,IﬁHI NMAPAMETPU

KINbKICTb [oanHMupb] 1
IHBECTULLIT [€] 20.000

Tabauuya 9 — IHaMBiaYyanbHa TenN0Ba NiACTAHUiA eHeproedeKTUBHI 3axoau

MogepHisauif/3amiHa cuctemu onaneHHaA 3 riapasniyHum 6anaHcyBaHHAM

LLle oaHieto npobaemoto, NOB'A3aHOIO 3 TeMN/I0NOCTa4YaHHAM, € CTaH Tpyb Ta pagiaTopis
CUCTEMWN OMNasIeHHA, AKI YaCTKOBO 3HOLIEHi, MigAaHi Kopos3ii, @ TaKoX MaloTb 3HAYHO
3BY)KEHWI MonepeyHuMin nepepis 4Yepes HaAABHICTb HaKumy, WO Npu3BOAUTb A0
3MEHLUEHHA TeNJIOTBOPHOCTI pagiaTopiB i B TOM *Ke Yac Ao 36inbleHOro rigpasaiyHoro
onopy y Tpybax cuctemu onasneHHa. Bci Ui npobnaemu npusBoaATb 40 BUTOKY BOAW, i, AK
HacNiAoK, - NaAiHHA TUCKY Y TENJI0OBUX MeperKax Nig vac ekcnayaTauii. Tomy uen 3axig, He
060B'A3KOBO € YNCTMM 3aX040M 3 MiABULLEHHS eHeproedeKTUBHOCTI. BiH cknagaeTbes 3
KOMMJIEKCY 3aX0AiB, TaKMX fAK:

i30/1A0LiA TENIOBMX PO3MNOAiNbHUX TPY6,

riapasniyHe 6anaHcyBaHHA (BCTaHOBAEHHA 6anaHCyBabHUX KNanaHis),
3amiHa pagiaTopis,

BCTAaHOBJ/IEHHA TEPMOCTAaTUYHUX PEryNaTopiB

3amiHa 6inbLOi YacTMHM TENNOBUX PO3NOAINbHUX TPY6.

O 0O O O O

Y peakux npumilweHHsax byaisenb pagiaTopy 4acto BCTAHOB/IEHI HE B TOMY MicCL, WO Y
CBOIO 4epry 3anobirae npaBUAbHIA KOHBEKLji noBiTpAa. LIMpKynsaUilo NoBiTpA MOXKHa
Nerko BAOCKOHANUTM, WO 3HAYHO NOKPAWUTb edPeKTUBHICTb BUMPOMIHIOBAHHA Tenna
pagiatopamu.

Pepakuis: 2

Crop. 29

Byaisns bibnioteka — CymcbKuiA fepKaBHUIN yHiBepcUTeT



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

3AMIHA ICHYIOMOI CUCTEMWU OMANEHHA HA HOBY 3 MOAANbLWWM Ti MAPABAIYHUM

BANNAHCYBAHHAM

EHEPTOCIMOXWBAHHA OO KBTr/piKk 860.709
EHEPTO3BEPEXKEHHA KBTr/piKk 50.587
EHEPTO3BEPEXEHHA % 5,88%

IHBECTULIIAHI NAPAMETPU
LIIHA 3A

TUN OBNAAHAHHA
Al on. [€]

KINbKICTb 3ATAJIOM [€]

PagiaTopu, TepMOCTaTUYHI KnanaHu (KpaHu 100 448 wr. 44.800
Ta NPUEAHAHHSA)

JemoHTaX cTapoi cucTeMM OMafeHHs 12.336 1 12.336
(poboTK)

BcTtaHOBNEHHA HOBOI CUCTEMW ONaneHHsA 32 686 1 32,686
(poboTn)

TpybonposigHa apmaTtypa Ta Tpybu 15 1.650 m. 24.758
banaHcyBaHHA cuctemmn 10.000 1 10.000
YTenneHHs pr6o!'|poaop,|B B 15 152 M. 5978
Heob6nantoBaNbHNUX NPUMILLLEHHAX

3ATAJIOM [€] 126.858

Tabauusa 10 — 3amiHa cucTeMu onaneHHA Ha rigpasniyHe 6anaHcyBaHHA

5.5. CUCTEMM BEHTUNALIT

LUen 3axig 3 nigBuuweHHAa eHeproedeKTMBHOCTI BK/OYAE B cebe BCTaHOBAEHHA
BEHTUNALIMHUX MPUNAUBHUX KNanaHiB NOBITPA Ha BiKHax (B nMpuMmilleHHAX, Ae Lue
BBAYKAETbCA HEOOXiAHUM); BUTAKHUX BEHTUAALIMHUX MNPUCTPOIB, fAKi  NOBUHHI
BMKOPUCTOBYBATU iCHYIOYi KaHanu (Oe Ue MOMAMBO), a TaKOX pPO3MOoAiNbuMx
BEHTUAALINHMX NPUCTPOIB 3 peKynepaLieto Tenna. KombiHauia umx 3axoais 3abesneyye
[OCTaTHIO BEHTUAALLO BYAMHKY, NOCTa4YaHHA CBIXKOro NOBITPA Ta eHepro3bepekeHHs.
TexHiYHi XapaKTepPUCTUKM 3aMpPONOHOBAHMX pilleHb ANA BEHTUAALIMHMX arperaTiB
BK/IHOYAIOTb:

® peKynepaLis Ha piBHI He MeHLW AK 70% pna obnagHaHHA

® HU3bKWUI PiBEHb LYMY

® TN OAMHUL,: CTeNbOoBUI 610K

® BCTAQHOBJ/IEHHA B ONTUMAaIbHUX MiCLAX ANA NOCTaYaHHA CBiXKOro MOBITPA B

NPUMILLLEHHA
BeHTUNAUMHI NPUNAMBHI KnanaHM NOBITPA MPU3HAYeHi ANA KOHTPOK TUCKY Ta
BOJIOrOCTi 3 MeTO0 3anobiraHHA NOCTIMHOrO HaAXOAMKEHHA CBi*KOro NoBiTPA B byaisnto.

Pepakuis: 2 Crop. 30
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BCTAHOB/IEHHA BEHTUNALINHOI CUCTEMMU

IHBECTULINHI NAPAMETPU

T™™MN

BEHTUNAUIAHOI
YCTAHOBKMU

3ANPONOHOBAHO
Ana

KIJ/IbKICTb

EHEPTOCMOXMBAHHA TEN/I0BOI EHEPTIT A0 KBTr/piK 860.709
EHEPTOCMOMMBAHHA ENEKTPUYHOI EHEPTIT KBTr/pik

94.200
40
3BEPEMKEHHA TENNOBOI EHEPTIT KBTr/piK 102.330
3BEPEMEHHA ENIEKTPUYHOI EHEPTIT KBTr/piK -2.909
3BEPEMKEHHA TENNOBOI EHEPTIT % 11,89%
3BEPEMEHHA ENIEKTPUYHOI EHEPTIT % -3,09%

IHBECTULII [€]

BeHTMAAUIMHA
YCTAHOBKA 3 CnopTusHa 3ana",. ) 14237
peKynepauji€eto Tenna, AyguTtopii
3000 m3/ropg,
BeHTMAAUINMHA
YCTaHOBKa 3 CrnopTtmBHa 3ana",. 5 13.559
peKynepaduji€eto Tenna, AyguTtopii
1000 m3/rog,
BeHTMAAUINMHA
YCTaHOBKa 3 CrnopTtmBHa 3ana",. 6 7729
peKynepaLii€to Tenna, AyauTopii
300 m3/rog,
BUTAXKHUI .
KimHaTtun
BeHTUNATOP 100 .
M3/roz, (NoKpaLLeHMii BUKNajadis, 1 32.546
M KabiHeTn
iV EETZ )]
BUTAXKHUI
BeHTUNATOP 100 Tyanet 12 1.763
m3/rop,
BeHTUNALIMHWIA KimHaTtun
NPUNANBHUIM KnanaH BMKNadauvis, 8 407
NoBiTPA BIKOHHWUI KabiHeTn
3ATAJ/IOM 70.241
Tabaunuysa 11 — BeHTUNALiA eHeproedpeKTUBHI 3axoamn
Pepakuis: 2 Crop. 31
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5.6.

Man. 14 — 3anponoHoBaHi BEeHTUAALiHI npucTpoi
CUCTEMA OCBIT/ZIEHHA

Y 6inbwocTi gocnigKeHnx npumilteHb 6yaiBai HOPMaTUBHI MOKA3HUKU HE MOXKYTb ByTH
BMKOHaHi. Hacamnepesn ue CTOCyeETbCA KOpPUAOPIB, A€ He BWUCTAaYa€E MNPUPOAHOro
OCBIT/IEHHA, A LWTY4YHE OCBIT/IEHHA MOBHICTIO BMMKHeHO. HalnowwupeHiwi suan namn
BK/IKOYAIOTb JIIOMIHECLEHTHE OCBITNEHHA Ta IAMMNU PO3XKAPHOBAHHA.

@PaKTUYHY AKICTb OCBIT/IEHHA Y KAacaXx MOXHa BBAXXaTW HEAOCTAaTHbOM. IHTEHCMBHICTb
CBiT1a HAATO HU3bKA 4Yepe3 HM3bKy AKICTb MNPOEKTYBAHHA Ta Jammn, WO
BUKOPUCTOBYIOTHCA.

3aMBe roBOPMUTH, WO 3 TOYKK 30py KOMOPTY Ta 340pOB'A KOPUCTyBadiB OyaiBai HOBI
CYYacHi CMCTEMM OCBIT/IEHHA € Ay)Ke BaX/JMBUMM | abCONOTHO HeobXiaHUMM.
HewoopaBHi gocnigXeHHA NoKasaau, WO ycnix y HaBYaHHI Ta MOTMBALIA A0 HaBYaHHA
6e3nocepeaHbO 3aN€XKaTb Bif AKOCTI OCBITAEHHA. TOMY ro/1I0BHA MeTa - PEKOHCTPYKL,iA
Ta BAOCKOHA/NIEHHA CUCTEM OCBIT/IEHHA Ta AOBEAEHHA iX A0 PeKOMEeHZAO0BAHOro piBHA,
3a3HAYeHOro B iCHYHOUYMX HOPMATUBHMX AOKYMEHTaxX YKpaiHu.

Huxue HaBegeHO TeXHIYHIi BMMOrM WOAO0 peabinitauii Ta BAOCKOHANEHHA CUCTEMMU
OCBIiT/IEHHA BCi€i byaiBni:

e ICHytoui HeedeKTMBHI /SlaMnu PO3KAPIOBAHHA CAig 3aMiHWMTKU CBiTAOZIOAHUMMU
Namnamu;

e [I)Kepena CBiT/a NOBUHHI MaTW CBITAOMNPOAYKTMBHICTb He HuKye 70 am/BT Ta
CnoXmBaTn He 6inblwe 20 BT/M? enekTpoeHeprii 3 ypaxyBaHHAM CMOMKMBaHHA
eHeprii nepeMmnkayamm T1a AONOMIKHUMU CUCTEMAMUN KEPYBAHHA OCBIT/IEHHAM.

e [lofaTKkoBe OCBIiT/IeHHA 6in0i AOWKM NOBWHHO 6yTM 3po6AEHO Namnamu 3
aCMMETPUYHMM PO3CitOBaHHAM CBiTNA, WO6 3abe3neyntn HeobXigHWI piBeHb
OCBIT/IEHHA B LLEHTPi 6inoi aoWwKu;

XAPAKTEPUCTUKN CUCTEMU OCBIT/IEHHA

Ao AFTER
T™™n nAMnN
KinbKictb MOTYXHICTb [KBT] KinbKictb MNOTYXHICTb [KBrT]

Jlamnu po3aptoBaHHA 146 8,8 - -
®dnyopecueHTHi namnn T8 2.381 42,9 - -
LED ocsitneHHa 75 0,8 1.063 12,8
3ArA/IbHE HABAHTAXEHHA BIf} OCBIT/IEHHA 2.602 52,4 1.063 12,8
CUCTEMHI NOKA3HUKU TA NAPAMETPU
KOHKpeTHe HaBaHTa)eHHs Bif oCBiTAeHHA [BT/m?] 12,01 2,92
KOHKpeTHe CrnouBaHHA enekTpoeHeprii [KBT/m?a) 5,76 1,40
3aranbHe CNOXMBaHHA eneKkTpoeHeprii [KBT/a] 25.109,00 6.105,00
3aranbHi BUTPaTH Ha ocBiTneHHa [€/a] 1.968,55 478,63

Tabaunua 12 — XapaKTepucTUKa CUCTEMM OCBITNIEHHSA

3anponoHoBaHe CBIiTA04i0AHE OCBIT/IEHHA MA€E 3aMIHWUTM HaAABHI CTapi CBITUAbHUKMK
HOBUM CBIT/IO4IOOHUM NaHENbHMM OCBIT/IEHHAM (Tam, e Lue AOouUinbHO) abo nuwe
cBiTnogiogHMmu namnamm Tuny T8 abo TS5, a TaKoX KOMNAKTHi CBiTA0Ai0AHI
CBITUZIBHUKN A/1A 3aMiHM iCHYIOYMX 1aMM PO3XKapPIOBAHHA Ta JIIOMIHECLLEHTHUX JlaMn.

Pepakuia: 2

Crop. 32
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To4HI micua anAa HOBMX CBITU/IbHMKIB NOBMHHI ByTM BU3HAYeHi Ha eTani NPOEeKTYBaHHA,
o6 3abe3neunTn BiaNoOBiAHICTL BUMOram CUCTEMMU OCBIT/IEHHS.

IHBECTULINHI NAPAMETPU KIZIbKICTb  LIHA 3A IHBECTULYII

OAUHMUUIO [€] [€]

KomnaktHi LED  cBitTNbHUKK  (ann
3aMiHM ICHYHOUYMX NaMN PO3XKapOBaHHA 146 8 1.168
Ta IOMIHECLLEHTHUX 1aMn)

LED cBiTUNIbHUKM NaHenbHoro tmny (abo
Avwe ceiThogiogHi namnamu tmny T8

abo T5), a TakoX  KOMMAKTHi 17 8 7.336
CBITNOAiI0AHI CBITUNBHMKN
3ATAIOM 1.063 - 8.504

Tabnuua 13 — IHBeCcTULiiHI napameTPU CUCTEMM OCBITNIEHHA

—

-

Man. 15 — 3anponoHoBaHe cBiTA0Ai0AHEe OCBiTAEHHA
5.7. CUACTEMA EHEPTOMEHEOXMEHTY TA YNPABJ/1IHHA BYAIBJ/IEKO

5.7.1. Cncrema eHepromeHeaKMeHTy

EdbeKkTMBHA cucTeMa eHepromeHegyKMeHTY MaE HaA3BMYAMHO BaK/NMBE 3HAYEHHs,
OCKiNIbKM [103BO/IAE TPUMATK CMOMKMBAHHA eHeprii Mig KOHTPO/AeM, KOHTPO/oBaTK Ta
aHanisyBaTM AaHi, OTpMMaHi cuctemoto. HanexkHe BMMmipioBasbHe 06/MagHaHHA €
€AMHOI0 NepeayMOBOI0 AN HANEeXKHOro 06iKy eHeprii, TOMy NPONOHYETLCA BCTAHOBUTU
HacTynHe BUMiptoBasibHe 061aAHAHHSA:

e JliynnbHuK Tenna
e [lopaTKOBUM NiYUNIBHUK (KOHTPOJIEP) €/1IeKTPOeHeprii
e JliuMnbHMK BOAMN

Man. 16 — NliunnbHUKKM BOAMN, eneKTpoeHeprii Ta Tenna

Pepakuis: 2 Crop. 33
Byaisna bibnioteka — CyMCbKUi1 fieprKaBHUI yHiBEpCUTET



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

JNIYUIbHUK ICHYIOHYA CUTYALIA 3AMPOMNOHOBAHI HOBI

TENNOBUW  JIIYUSIbHKA - (nMwWwe ogUH NiYMNBHUK
(ONANEHHA) Tenna B HasyanbHOMy 1x
Kopnyci LL ana 5 6yaisensb)

TENIOBUM  NTIYUNBHKA

(TBI) 0x Ox
ENEKTPUYHUI ~ oy
NIYNNBHUK

BOAAHUIN NYUNBHUK 1x 1x

Tabauusa 14 — IcHyoui Ta 3aNPONOHOBAHI NIYNABHUKU

3AMPOBAAXKEHHA CUCTEMW EHEPTETUMHOIO MEHEOAKMEHTY

EHEPTOCNOXWBAHHA A0 KBTr/piK 860.709
EHEPIO3BEPEXKEHHA KBTr/pik 16.789
EHEPIO3BEPEXKEHHA % 1,95%
IHBECTMLl,IﬁHI NMAPAMETPU
no3unuiAa KINIbKICTb

TENJIOBUW NIYUNIbHKM (OMANEHHA) 1
TENJIOBUM NIYUNIbHKM (IBN) 0 0
ENEKTPUYHUIM NIYUNBHUK 2 1200
BOAAHUIN NYUNBHUK 1 600
CUCTEMA EHEPFTETUYHOIO 1 500
MEHEOXMEHTY (noaaTkoBi KowTw)

3ATA/IOM 2.900
Tabauuya 15 — Cuctema eHepreTUYHOro MeHeAXMEHTY
3a3Ha4veHe obnagHaHHA NPOMNOHYETLCA nigKNo4YnTH ho nnatpopmm

yMpaBAiHHA/MOHITOPUHIY EeHEeprocrnoXmnBaHHA. PyyHe BTpydyaHHa 6yde HeobxigHe y
HaA3BMYAMHUX CUTyaLisax i, OT)Ke, byae 3BegeHe o MiHimymy. Mnatdopma NoBMHHA
HagaTn MO/UNBICTb KOXXHOMY yHiBepcuteTy 34iMCHIOBATH MOHITOPUHT
€HEeprocrnoXKMBaHHA AK Ha PiBHI OKpemoi byaiBni, Tak i Ha piBHi yHiBepcuTeTy, TO6TO
[03BOSINTU:

®  MOHITOPUHI CNOXMBAHHA TeM/a, e/eKTPoeHeprii Ta BOAM B PEXUMI peasbHOro
yacy B umdpax Ta rpadikax;

e 3anpocuTn y B6yab-AKOro NiYUNbHWUK AeTanbHy iHpopMaLlii NpPo CNoXuBaHHA
eHeprii 3 MeTolo ii LOCNiIOKEHHA;

e 3anobirTu BTpaTam eHeprii B iHXeHepHUX cuctemax byaisens;

e apxiByBaTM AaHi LWOAO eHeprocnoXmBaHHA, OTPUMaHi Big, byaisenn;

®  aHani3yBaTW CMOXKMBAHHA Ta HEraMHO pearyBaTn Ha HaA3BMYANHI CUTYaLLT;

®  ONTMMI3yBaTM BUKOPMUCTAHHA eHeprii y poboui roannu;

®  BMKOHYBATW eHepreTMyHe NiaaHyBaHHSA (NPOrHO3 CNOXMUBAHHSA eHeprii);

e  3axuMWaTv AaHi.

Pepakuis: 2 Crop. 34
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5.7.2. Cuctema ynpaBaiHHA 6yaiBaeto
YnpasniHHA OyaiBneto MNPOMNOHYETbCA BiAMNOBIAHO A0 BMMOI MPOEKTY, 3 TMM wWob
KOHTPO/110BaTK BCi EHEPrOCNOXMBatodi cuctemu B ByaiBAi, BKAOYAOUYM 3aNponoHOBaHI:
O CUCTeMY OMaJiIeHHS,
O CUCTEeMY BEHTUANALT,
O CUCTeMY OCBIT/IEHHA, @ TaKOX
O iHWI AocCTynHi cuctemm B Byaisni.
OuiKyeTbCA, WO cUCTeMa ynpaBniHHA byaisneto 3abe3neumnTs:
® eKcnayaTalilo CUCTEMM OMaJiIEHHSA BigNOBIAHO A0 3a34a/erifb BU3HaYeHMX rpadikis Ta
npaBwWAn, pPeryatoBaHHA poboTM LMPKYAAUIMHMX Hacocis, TemnepaTypoto nogadi Ta
3BOPOTY  BigNOBIAHO A0 30BHIWHLOI TemMnepaTypu Ta BM3HAYeHOi TemmnepaTypu
CKUAAHHSA;
* poboTy cuctemun BeHTUAALIT BigNOBIAHO A0 MOKasHMKIB AaTumKie CO2, NOKa3HMKIB
BOJIOFOCTi Ta TOro, WO npaBWibHE YMpPaBAiHHA 3abe3neyntb edeKTMBHy poboTty
BEHTUIALIMHOI cucTemu;
e edeKkTMBHY eKcnayaTalilo CUCTEMM OCBIT/IEHHA BignoBigHO A0 3asganerigb
BU3HA4YeHMX rpadikiB Ta NpoLEciB Ta 32 YMOBW BiACYTHOCTI /1t0Ael B NPUMILLLEHHAX
EHepreTMyHi 3aoWwaKeHHA, OTPMMaHI Bifg, NpeAcTaBNEHOI CUCTEMMU, BKAKOYEHI B KOXKEH
i3 BMLLE 3aNpPONOHOBAHMX 3aX0A4iB, AKI KOHTPOOE cuCTEMA. IHBECTULIT NpeacTaBNeHi B
Tabauui HUKYe.
Jatunkn  pyxy,; ApatuanmkmeonorocTi; gatumkm  COz;  4gaTyunKkm 2976
Temnepartypu
CsiTnosi aummepm 569
ABTOMATUYHI KpaHH 569
ABTOMaTUYHa CMCTEMA KOHTPOIIO 20.000
MaTtepianu (npoBoaka, iHWI maTepianu) 2.276
3ATAJ/IOM 25.690
Tabnunua 16 — Cuctema ynpasniHHa 6yaisneio
5.8. 3MIHA Y NOBEAIHLI KOPUCTYBAMIB
3MmiHa y noBegiHLI KOPWUCTYBaYiB Ayr*Ke 4aCToO MOXEe MPU3BEeCTU A0 3HAYHOI eKOHOMIi
eHeprii Ta pecypciB. MpoTe Ans UbOro HeobxiAHO NPOBECTM HaBYafbHi 3axoaM, AKi
[03BOMATL YCBIAOMMTM Ba*K/AUBICTb €KOHOMHOMO CMOXKMBAHHA €eHeprii Ta pecypcis.
3araniom, KpiMm LbOro, HeobXxiflHO TaKOX NPOBOAUTM MOCTIMHMIA HarnAg Ta aganTyBaTh
OCBITHi 3ax0AM ANA OOCATHEHHA MaKCMMalbHO MOM/AMBOIO BMJIMBY Ha KOPMCTyBadiB
6yaisni.
OOHMM 3 MOMIMBMX 3aXOAiB, fAKi mMornM 6 niaBUWLKMTM 06i3HaAHICTb KOpWUCTyBadiB
byaisenb yHiBepPCUTETY, € BCTAHOB/IEHHS NMPOCTOr0 eKpaHy 3 aKTya/ibHOW iHpopMaLlieto
NPO CNOXMBaHHA eHeprii 3a pi3Hi nepiogn yacy (Hanpuknag, OeHb, TUXAEHb, MicAlpb,
PiK) Yy CMiNbHUX NPUMILLLEHHAX, AKUMWU KOPUCTYIOTbCA HalyacTiwe. Taki "m'aki 3axogu"
NpW3HayeHi Aas NigBULLEHHA O06i3HAHOCTI Ta 4NA 3MiHWM OYMKM MPO BUKOPUCTAHHSA
Pepakuia: 2 Crop. 35
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eHeprii. MoiHpopMOBaHiCTb WOA0 NUTaHb eHeproepeKTUBHOCTI Ta EHEPTreTUKUN B Linomy
TaKOX MOXKe ByTM NigHATA LWAAXOM NPOBEAEHHA CEMiHApPiB OA4MH pas Ha piK, B AKNX byae
NOEAHAHO AK iIHGOPMATMBHY, TaK i AEMOHCTpaLiMHy YacTMHY. He3Barkaloum Ha Te, WO
BaXXKO KifIbKICHO BM3HAuUTU 0bcAr eHeprosbeperkeHHs y pesynbTaTti 3MiHU NOoBeaiHKM
KOPUCTYBayiB, MOro MOHA BM3HAYUTM LINAXOM CMOCTEPEKEHHA 33 CUCTEMaMu
eHepromeHeaKMeHTY.

5.9. PE3IOME 3ANMPOMNOHOBAHOIO NAKETY EHEPTOE®EKTUBHUX 3AXOAIB

3ANPONOHOBAHUN 3BEPEXXEHHS EHEPTIi TEPMIH
3AXI 3 3ATA/IbHI 3BEPEXK. TR
EHEPrO3BEPEXEHHSA

IHBECTULLIT Tennosoi | Enektpuunoi  KOLUTIB

[€]

TennoizonAuia 30BHiLLHIX

CTiH - 10 cm miHepanbHa 95.911 167.643 - 6.829 14,0
BaTa — BapiaHT 1

3amiHa BiKOH 63.668 133.393 - 5.434 11,7
3amiHa agepei 2.706 7.055 - 287 9,4
BcTtaHoBNEHHA

iHOMBIQYyanbHOrO 20.000 97.705 - 3.980 5,0

TENA0BOTrO MYHKTY
MogepHisauis/3amiHa
CUCTEMM OMaNEeHHA 3

! : 126.858 50.587 ; 2.061 61,6
riapasaivyHUM
6anaHcyBaHHAM
Berunauia 3 70.241 102.330 -2.909 3.940 17,8
pekynepaujeto Tenna
3amiHa icHyo4oro
OCBITIeHHA 8.504 . 19.004 1.490 5,7
csiTaoalioagHUM
OCBIT/IEHHAM
Cucrema
EHEPrOMOHITOpURIY T4 28.590 16.789 ; 684 41,8
CncTema ynpas/iHHA
byaisneto
3ATAZIOM 416.477 575.502 16.095 24.705 16,9
Pepakuis: 2 Crop. 36
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6.1.

OUIHKA CKOPOYEHHA BUKUAIB NAPHUKOBUX F'A3IB

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 rasiB, BUKOPUCTOBYHOUM KoediuieHTn Bukmnais CO, anA KOMXKHOro
KOHKPETHOTrO Na/snBa. Y HacTynHUX po3ainax byayTe npeacrasneHi koediuieHtn CO,, wo
BMKOPUCTOBYIOTbCA B LIUX PO3PAxyHKaX, a TAKOXK NOPIBHAHO 6a308i Ta NPOrHO3HI BUKUAM
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 Tena0NOCTa4aHHA 0,290
MpupogHiii ras 0,201
EnekTpoeHepria 0,896

BuKopuMcTOBYIOUM paHille nokasaHi KoedilieHTn, 6yan OoTPUMAaHi HACTynHi AaHi Woao
BUKMAiIB NAaPHUKOBMX rasiB Ta CyMa 3a0LafKeHb Y pe3y/bTaTi BNPOBaAKEHHA 3aX04iB 3
nigBuLEeHH:A eHeproedeKTUBHOCTI.
NMOYATKOBI KIHLUEBI BUKUON CKOPOYEHHA
BUKKAIB CO,

[krCO,/piK]

NAZUBO

BUKWAM CO, o,

[krCO,/pik]

[KrCO,/piK]
UeHTpanizoBaHe
TenJ0MnoCcTa4aHHs

178,89

65,88

113,01

MpupoaHii ras

0,00

0,00

0,00

EnekTtpoeHepris

94,39

51,52

42,87

BCbOro

273,28

117,39

155,88

Pepakuis: 2

Byaisns bibnioteka — CymcbKuiA fepKaBHUIN yHiBepcUTeT

Crop. 37




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

21.12.2017

BUCHOBKM

MNepesipeHa byaisns po3TawoBaHa 3a aapecoto: Bya. PumcbKoro-Kopcakosa, 2, Cymu.
MUToMe CnoXKMBAHHA TennoBoi eHeprii OyaiBni BiANOBIAHO A0 BUMIPAHUX AAHUX
cknagae 100,7 kKBT-roa/m?, a 3aranbHe CNOXKMBaHHA eHeprii cTaHoBUTbL 439,2 MBT-rog Ha
pik. Yepes Te, y byaisni He 6yno AOTPMMAHO KOMPOPTHMUX YMOB, PO3PaxyHOK 3axo4iB 3
NigBULWEHHA eHepreTuYyHoi epeKkTUBHOCTI MPOBOAMBCA 3a PO3PaxyHKOBOK 6a30BOtO
NiHieto. Po3paxyHKoBa 6a30Ba MliHiA CNOXKMBAHHA TENN0BOI eHeprii cTaHOBUTL 860,7 MBT-
roj, Ha pik, TOBTO NUTOME CMOXKMBAHHA TeNN0BOi eHeprii ctaHoBuTb 197,3 KBT-roa/ m? Ha

piK.

3anponoHOBaHMI NaKeT 3axo4iB WoA0 NiaBULEHHA eHepreTMYHoT epeKTUBHOCTI BKAsye
Ha MOXK/MBI MOKPALLEHHS Y 3B'A3KY i3 BAOCKOHANEHHAM 30BHIiWHbOT 060/10HKM By AiBi, a
TAKO) BAOCKOHaNEHHAM 1i  TexHiYHMx cuctem. [lakeT, peKkomeHAoBaHUN AnA
BNpOBaA)KeHHs, - ue BAP.1. PekomeHZA0OBaHMIN MaKeT BMMAra€e iHBeCTULilA B 3axodum 3
nigBuLLEHHA eHeproedeKTUBHOCTI Ha cymy 416.477 eBpo, wob 3aowaamntm Ha 575.502
KBT-roa/pik tensosoi eHeprii Ta 433.865 KBT-roa/pik enekrpoeHeprii. 3arasibHa cyma
rPOLWOBUX 3aollafKeHb CKaagae 16.095 eBpo Ha pik. PeKomeHZAOBaHM NakeT Mae
npocTuii nepiog, okynHocTi 16,9 pokis.

AyauT TaKoX MNPOMOHYE iHWI 3axodu, AKi HeobXigHO BMpoOBagMTM, 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 3axO0AiB, WO He MoB'A3aHi 3 eHepreTMYHO edeKTUBHICTIO, HaBeAeHi AnA Toro,
Wob cnyrysaT KepiBHULUTBOM AN KOpUCTyBaya / iHBecTopa 6yaisni, i npM3HayeHi ana
NMoKpalleHHs cTaHy byaiBni, a TaKoXK ANA OOTPMMAHHAM OCTaHHIX byaiBenbHUX HOpM
TaMm, A€ Le MOXK/MBO.

Pepakuia: 2

Crop. 38
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8. OOAATKHU

Pepakuia: 2 Crop. 39
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8.1. EHEPTETUYHUM NACNOPT BY/AIBAI - MTOTOYHA CUTYALIA
O O O O
Hosa 6yaisns PekoHcTpyKUin/PeHoBaujs Mpopax OpeHpa IHWe
Tun 6yaisni YyboBa
Appeca ByA. Pumcbkoro-Kopcakosa, 2
MowToBW iHAEKC MmicTO Cymm
BnacHuK/iHBecTop CyMCbKUI fepKaBHUI yHiBepcuTeT
Pik byaiBHMUTBa 1988 OcHoBHa
PEKOHCTPYKLA
PO3PAXOBAHO

EP (OnaneHHa + BeHTunauia + OxonogxeHHs + FBN)

EP

27%

<-50%

<-10%

<0%

<25%

< 50%

<75%

> 75%

IHOOPMALIA NPO bYAIBJ/HO

EHEPTETUHHUW NMACHOPT bYAIBAI

OnantoBanbHa naoLwa [m?] | 4.362 | OnantoBanbHuii 06'em [M3] | 17.884
Btpata Tensa yepes 30BHiWHIO 06010HKY byaisi - pakTnuHa [BT/K] 6.594
TemnepaTtypa BCepeanHi NPUMILLEHHA Mif Yac OnantoBasibHOrO Ce30HYy 20

[°C]

IHPOPMALIA NMPO OCOBY, AKA BUAAA NACMNOPT
Im's NpuMBaTHOT 0cO6U/Ha3Ba OPUAUYHOI i consulenten

ocobu

IMm'st rofloBHOTO eHeproayauTopa B’siuecnas Nyces

Homep eHepreTMyHoro nacnopry EA-087

Pepakuia: 2
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| [ata Bupavi/Tepmix gii | 18.08.2017
KNIMATUYHI XAPAKTEPUCTUKH
KnimatuyHa 30Ha | 30Ha
[oBigKOoBI 3HaYeHHA rpagyco-4HiB onantoBasibHOro cesoHy [Ka/pik] 4.002
TpuBanicTb onantoBasAbHOro ce3oHy [4] 187
CepegHs  TemnepaTypa  30BHIWHbOTO  CepefoBMILa  MPOTArOM 14
onantoBasibHoro cesoHy [°Cl ’
CraHAapTHa TemnepaTypa NoBiTpA B cepeAnHi npumiteHHs [°C] 20

IHOOPMALIA NPO CUCTEMU OBK

Tvn cucTeMun onaneHHs, Wo BUKOPUCTOBYETLCA

. . . ] . LleHTpanbHe onaneHHA
(MICLI,EBe, IHAMBIAYabHE, UEeHTPaI30BaHe TeN/I0NOCTa4YaHHA, 3MIU.IaHe)

[xepena eHeprii, LLLO BUKOPUCTOBYETLCA ANA ONaNEHHA LeHTpanbHe

[Kepena eHeprii, WO BUKOPUCTOBYETLCA ANA NiArOTOBKM rapavoi Bogm LleHTpanbHe

BeHTUnALUiA
(npupogHa, mexaHiyHa 3 BigHOBNeHHAM Tenna abo 6e3 BigHosneHHA | MpupogHAa
Tenna)

BigHoBntOBaHi Axkepena eHeprii B byaisni

IHPOPMALLIA LLOAO CNOXUBAHHSA EHEPTII

BIAN. A0 KNIMATUYHUX OAHUX
PA3OM NMUTOME

[kBT-roa/pik] [kBT-roa/m? pik]
OnaneHHA NPUMILLEHHA Qy 666.242 152,7
MigrotosBKa rapayoi Bogm Qw - -
OxonoaxeHHA Q¢ - -
BeHTuAALIA Qve 194.467 44,6
OcBiTneHHs E; 25.109 5,8
IHWe o6nafHaHHA Eory 69.091 15,8
3aranibHa KiibKicTb foCTaBaeHoOl eHeprii Epgr 954.909 218,9
3aranbHuit obcar sukmais CO2 co, 334,00 0,08

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

30BHiLLHI CTiHK 1,05 0,38 HI
Mnocki pgaxu(cymiweHe nepekpuTTa) 0,73 0,21 HI
XonogaHe ropuiue - 0,25 HI
Mignorv Hag 3emneto/oaxom nigsany 0,28 0,34 TAK
BikHa 2,69 1,66 HI
30BHilWHI ABepi 2,5 2,08 HI

Lie# EHepreTMyHmMit nacnopT 6yAiBni HaBeAEHO CyTO 3 iHGOPMALLIMHO MeTo. BiH BUKOPUCTOBYETLCA ANA Linei NpoekTy "EHeproayanTi y BULWMX HaBYaIbHMX 3aKnagax
YKpaiHu - 2". MeTa nacnopty - Hagatv iHGOpMaLilo, WO CTOCYETbCA XapaKTepucTuk Byaisni, KAimaTuyHoi iHbopmauii, iHpopmauii woao BnacHMKa byaisni, a Takox
NOKAa3HWUKIB EeHeprocnoKMeBaHHA Ta iHGOpMaLii B €AMHOMY CTaHAAPTHOMY wWabAOHI, AKMKA BiANOBiAaTMME HOpPMaTMBHIN 6a3i, AvpekTMBam Ta cTaHgaptam €EC.
3anponoHoBaHa LWKana eHepreTUYHUX Knacis 6yna HaBeAeHa ANA OLiHKM OTPUMaHMX Pe3ybTaTis | TOMy 3aCTOCOBYETbCA B LiboMy EHepreTuyHomy nacnopri.

ABTOpM Ta EBPOMNENCHKUIA IHBECTULIMHUIA BAaHK He HecyTb BiAMNOBIAANbHOCTI 32 ByAb-AKe BUKOPUCTAHHA abo HenpaBuabHE BUKOPUCTAHHA iHGOPMaLLi, 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 BUKOPWUCTAHHA UM MOCMNAHHA Ha byAb-AKy iHPopMmaLilo uYM 3micT uiei nybnikauii. KopucTyBayesi peKOMeHAYETbCA BUKOPUCTOBYBATU HaBedeHy TyT
iHbopMaLiito Ha BNaCHUI PUIKK.

Pepakuia: 2 Crop. 41
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8.2. EHEPFETUMHUIA NACMOPT byAlIB/l - NICNA BNPOBAAXEHHA 3ANMPOMOHOBAHUX
3AX0O/AIB
O X O O O
Hosa byaisns PekoHcTpyKuin/PeHoBaLin Mpopax OpeHpa IHWe
Tun 6yaisni YyboBa
Appeca Byn. Pumcbkoro-Kopcakosa, 2
MowToBWI iHAEKC MmicTO Cymu
BnacHuK/iHBecTop CyMCbKUI fepKaBHUI yHiBepcuTeT
Pik byaiBHMUTBa 1983 OcHoBHa
PEKOHCTPYKLA
PO3PAXOBAHO

EP (OnaneHHsa + BeHTunauisa + OxonopykeHHs + NBMN)

EP

-58%

<-50%

<-10%

<0%

<25%

< 50%

<75%

> 75%

IHOOPMALIA NPO BYAIB/IO

OnantosasbHa nowa [m?] | 4.362 | OnantosanbHuin 06'em [m3] | 17.884
Btpara Tensia yepes 30BHiWHIO 060/10HKY byaisni - aktnuHa [BT/K] 5.468
TemnepaTypa BcepeAMHi NPUMILLEHHA Nig Yac OnanoBasbHOMO CE30HY 20

[°ql

IHOOPMALIA MNPO OCOBY, AKA BUOANA MNMACIMOPT

EHEPTETUYHUW NMACHOPT bYAIBAI

Im'a npuBaTHOI 0cobu/Ha3Ba OPUANYHOI
ocobu

iC consulenten

Im's ronoBHOro eHeproayamTopa

B’auecnas lNyces

Homep eHepreTMYHOro nacnopry

EA-087-R

[ata suaadi/Tepmin aii

18.08.2017

Pepakuia: 2
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KNIMATUYHI XAPAKTEPUCTUKH

KnimaTnyHa 30Ha | 30Ha
[l0BiAKOBI 3HaYeHHA rpaayco-AHiB onantoBanbHOro cesoHy [Ka/pik] 4.002
TpuBanicTb onantoBasAbHOIo ce3oHy [A] 187
CepeoHs TemnepaTypa  30BHIWHbLOIO  CepefoBMWA@  NPOTATOM 14
onantoBasbHoro cesoHy [°C] ’
CraHAapTHa TemnepaTypa NoBiTpA B cepeAnHi npumilteHHs [°C] 20

IHOOPMALIA NPO CUCTEMU OBK

Tvn cucTeMM oNaneHHs, Wo BUKOPUCTOBYETLCA

. . . ] . LleHTpanbHe onaneHHA
(MICLI,EBe, IHAMBIAYabHE, UEeHTPaI30BaHe TeN/I0NOCTa4YaHHA, 3MIU.IaHe)

[Kepena eHeprii, LLO BUKOPUCTOBYETLCA 414 ONANEHHA LleHTpanbHe

[Kepena eHeprii, WO BUKOPUCTOBYETLCA ANA NiArOTOBKM rapavoi Bogm LleHTpanbHe

BeHTUnALiA
(npupoaHa, mexaHiuHa 3 BiAHOBAEHHAM Tensa abo 6e3 BigHoBneHHA | MexaHi4yHa
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 195.986 44,9
MigrotosBKa rapayoi Bogm Qw - -
OxonopaKeHHA Q¢ - -
BeHTuAALIA Qve 89.221 20,5
OcBiTNeHHs E; 6.105 1,4
IHWwe obnagHaHHA Eory 72.000 16,5
3ara/ibHa KiNbKicTb AOCTaBAEHOI eHepril EpgL 363.312 83,3
3aranbHuin obcar sukuais CO: (o 152,69 0,04

.. 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) 0,73 0,21 HI
XonogaHe ropuiue - 0,25 HI
Mignorv Hag 3emneto/oaxom nigsany 0,28 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, kKAimaTuyHoi iHbopmauii, iHpopmauii woao BnacHMKa byaisni, a Takox
NOKAa3HWUKIB eHeprocnoKMeBaHHA Ta iHGOpMaLii B €AMHOMY CTaHAAPTHOMY wWabAOHI, AKMKA BiANOBiAaTMMe HOpMaTMBHIN 6a3i, AuvpekTMBam Ta cTaHgaptam €EC.
3anponoHoBaHa LWKasa eHepreTUYHUX Knacis 6yna HaBeAeHa ANA OLiHKM OTPUMAHMX Pe3yNbTaTis | TOMy 3aCTOCOBYETbCA B LiboMy EHepreTMyHomy nacnopri.

ABTOpU Ta EBPOMNENCHKUIA IHBECTULIMHUIA BAaHK He HecyTb BiAMNOBIAANbHOCTI 3a ByAb-AKe BUKOPUCTAHHA abo HenpaBuibHE BUKOPUCTAHHSA iHPOPMaLLi, L0 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 UM MOCMNAHHA Ha byAb-AKy iHPopmaLilo uM 3micT wiei nybnikauii. KopucTyBauesi peKOMeHAYETbCA BUKOPUCTOBYBATU HaBedeHy TyT
iHbopMaLito Ha BNaCHUI PU3KK.

Pepakuia: 2 Crop. 43
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8.3.

METOAU TA CYTHICTb EHEPTETUMHOIO AYAUTY

Mpouec eHepreTMYHOro ayauty nependavyae CKOOPAMHOBAHI 3ycMANA MiXK ycima
YneHamM 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 HegoNiKM By AiBAi, WO IHCMEeKTYETbCA.

BcTaHOBNEHHA  BigNoBiAHOI  KOMyHiKauji mix 6eHediuyiapamm Ta  KOMaHAOW
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
eHepreTMYHoro ayauTy. Taka iHpopmaLisa MoxKe BKAtoYaTH (ane He 0OMeXYETbCA):

e [loKyMeHTaujlo WoA0 KOMMAeKkcy bOyaisenb (3 TOYKM 30py poO3TallyBaHHA
byLnisenb ycepeanHi KOMNAeKcy, NiAKAOYEHHA A0 Meperk TenI0noCTavyaHHA 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 KoOHTaKTHi gaHi migpo3gainy yHisepcuTeTy, AKWIA MOXe HadaTu HeobxigHy anA
NnpoBeLEeHHA EHEPreTUYHOro ayanTy iHpopmaL,ito;

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 1O03BONINTD KOMAHAI eHeproayaAuTopis NiAroTyBaTUCh A0 HACTYNMHOrO eTany npouecy,
NpoBecTM nonepeaHin aHania oTpMmaHoi 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 3yCTpiv — 36ip AaHMX — PoHOTa Ha MicLAX — aHani3 — NiAroTOBKaA 3BITY - 3BIT

Man. 17 — ETanu npoBefileHHA eHepreTM4YHOro ayauTty

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. 44
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mexax npoekTy. Micna Toro, Ak byae 3ibpaHo Bclo HeobxiaHy iHdopmauito, byae
NnpoBeAeHO aHani3 gaHux. MeTow UbOro etany MNPOEKTy € BCTAaHOBAEHHS BUXigHOI
iHpopmalLii, AKa [03BO/ANTbL OOFPYHTYBAaTM Ta 3anpoBagUTW 3axo4un 3 NiABULLEHHS
eHepreTuyHoi edpektuBHocTi (3EE). HapewrTi, uelt etan npouecy 3aKiHY4yETbCS OLHKOMO
po3pobneHnx naketie 3EE 3 TOUKM 30py AOCATHYTUX NOKA3HUKIB €HEpPro3aolaaKeHHs,
€KOHOMIi KoWTiB Ta GpiHAHCOBMX NOKA3HUKIB A5 NAKETIB.

MicnAa 3aBepleHHA NiArOTOBKU [AHUX €Heproaygutop niaAroTye NpoOekT 3BiTiB Npo
eHepreTMYyHMn ayauT Ta NoAacTb iX HA po3rnag YyciM 3auikaBNeHUMM CTOPOHaM.
OTpMMaBLWIM BiAryK, eHeproayamMtop 3aBepluMTb NiAroTOBKY 3BiTiB MPO eHepreTMyHui
ay4uT 3 ypaxyBaHHAM OTPUMAHOTO BiryKy.

EHepreTnyHuii ayamut byaisenb 3a3HayeHMX ycTaHOB ByB NpoBeAeHUI Nig, Yyac peanisau,i
npoekTty "EHeproyauTin y BULLMX HABYa/IbHMX 3aKNagax YKpainm - 2", aknii giHaHCcyeTbes
€BPONENCbKMM iHBECTULIMHMM BGaHKOM. MeTa NpoeKTy - NPOBEAEHHA eHepreTUYHUX
ayauTis byaisenb Yy 4OTUPbLOX YHiBepcuTeTax YKpaiHM. OCHOBHa MeTa MOAArae y
BUPODOJIEHHI peKomMeHAaLiM WoA0 KOPOTKOCTPOKOBMX Ta [AOBrOCTPOKOBMX 3axofiB 3
NigBuLEeHH:A eHeproedeKTUBHOCTI.

Pepakuia: 2

Crop. 45
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8.4. MNOMOBEPXOBI NJ/IAHU BYAIBJI

Man. 18 - NnaH nigsany

Pepakuia: 2 Crop. 46
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Man. 19 - lNnaH nepLioro nosepxy

Man. 20 — NnaH gpyroro nosepxy

Pepakuia: 2 Crop. 47
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Man. 21 - MnaH TPeTbOro NoBepxy

Man. 22 — NnaH yeTBepPTOro NOBEpxXy

Pepakuia: 2 Crop. 48
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8.5. CNOXWUBAHHA TENNOBOI TA EJIEKTPUYHOI EHEPTIT 419 BEPUDIKALLIT

8.5.1. Cno)X1uBaHHA Tena0Boi eHeprii

OTpuMMaHi BUMIpIOBaHi AaHi 6ynM HOpManisoBaHi 3 METO YCYHEHHS BMJ/IMBY KAIMATUUHUX AaHUX. Y HAaBeAeHIN HUXKYe Tabaunui npeacrasaeHa
iHbopMmaLis, NoB'A3aHa 3 BUMIPAHUM CMOXKMBAHHAM, ONaAtOBa/IbHUMMK FPALYCOAHAMM, @ TAKOXK HOPMAi30BaHMM CNOXKMBAHHAM Tenaa.

2014 2015 2016 PE®EPEHTHE 3HAYEHHSA (CEPEAHE)

CnoXXuBaHHA . HopmanizoBa Cno)xuBaHHsA . HopmanizoBa CnoKuBaHHA . ) CnoXXuBaHHA ) )
MICALUb OnantoBanbHi " OnantoBanbHi OnantoBanbHi HopmanizoBaH OnantoBanbHi HopmanizoBaH

eHeprii Ha ) He eHeprii Ha X He eHeprii Ha N eHeprii Ha )

onaneHHs ML CNOXXMUBAHHA  OMaNeHHA MRS CMOXKUBAHHA  OMAaNEeHHA el e onaneHHs e
CiveHb 89.393,21 849,40 86.783,19 76.336,13 706,80 89.058,82| 119.421,39 889,70 110.683,24 95.050,25 824,60 95.508,42
Notuin 123.286,61 618,80 143.927,36 90.242,56 660,80 98.655,01 70.124,46 551,60 91.838,13 94.551,21 722,40 111.473,50
bepeseHb 60.091,15 477,40 81.162,08 47.649,20 533,20 57.622,29 50.091,87 545,60 59.199,48 52.610,74 644,80 65.994,62
KBiTeHb 49.541,10 232,50 38.034,78 38.235,48 213,00 32.042,41 21.890,21 231,00 16.915,16 36.555,59 178,50 28.997,45
TpaBeHb 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
YepseHb 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Jinexb 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
KoBTeHb 0,00 304,00 0,00 9.855,16 328,00 7.992,29 9.153,37 348,00 6.996,54 6.336,18 266,00 4.996,28
Jiuctonag, 55.603,42 594,00 55.041,77 50.541,84 513,00 57.931,00 54.778,79 609,00 52.889,86 53.641,35 588,00 55.287,54
IpyseHb 70.308,99 713,00 74.282,97 61.132,29 616,90 74.648,98 81.886,39 753,30 81.886,39 71.109,22 753,30 76.939,45
3ATAJIOM 448.224,48 3.789,10( 479.232,14| 373.992,67 3.571,70| 417.950,80| 407.346,48 3.928,20 420.408,81 409.854,54 3.977,60 439.197,25

Tabnuusa 17 — BumipsHe cnoXXuBaHHA TEN10BOI eHeprii, r[pagycoAHi Ta HOPMani3oBaHe CNOXXUBAHHA

Pepakuis: 2 Crop. 49
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Ons niarotoBkn fo BumiptoBaHb Ta Bepudoikauii Ta nigTeepaKeHHA 3anponoHOBAHOI
€KOHOMIi eHeprii MOXXHa BUKOPUCTOBYBATU HACTYMHI Aiarpamu Ta pPiBHAHHA. [epuwa
CXema MOKa3ye CMOXMBAHHA eHeprii y MNOPIBHAHHI 3 HOPMANiI30BaHUM BUMIPAHUM
CNOXXMBaAHHAM B iCHYIOYIN cuTyaLii, a apyra giarpama nokasye iHbopmauito ans 6a3oBoi

NiHii B icHytoYil cuTyauii.

120000

v = 116,5280x - 2 025,3649

2 _
100 000 R%=0,9077
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Man. 23 — HopmanizoBaHe BUMipsiHE CNOXKMBAHHA — iCHYIO4a CUTyaLif

y=216,3890x

500

600

700

800

900

200 000
R? = 1,0000
180 000
160 000
140 000
120 000
100 000
80000
60000 .
40000 .

20000

0
0 100 200 300 400

Man. 24 — ba3oBe CNOXKUBAHHA — iCHYIOUA CUTYaL,ifa

500
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800

900

HactynHa giarpama nokasye cuTyaLito i3 CNOXKMBAHHAM eHeprii 33 6a30BUM CLLeHapieEM
nicna BNPOBaZKEHHA 3axoA4iB eHeproepeKTMBHOCTI Yy BiAMOBIAHOCTI 4O rpagycoaHis

KOXHOro micsaus.

Pepakuia: 2
Byaisns bibnioteka — CymcbKuiA fepKaBHUIN yHiBepcUTeT

Crop. 50



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

21.12.2017

100 000

y =109,0771x
90000 R2=1,0000 .

80000 -
70000 o
60000
50000
40000 -
30000 .
0000 .

10000

0 e
0 100 200 300 200 500 500 700 800 900

Man. 25 — ba3oBe CNOXKUBAHHA — NiCNA BNPOBaAKeHHA eHeproepeKTUBHUX 3aX0AiB

8.5.2. CnoXXuBaHHA eIeKTPUYHOI eHeprii ANA OCBiT/IeHHA
HaBegeHa HUK4Ye Tabnmua NoKasye, AK MOAE/IOETLCA CNOXKUBAHHA eNIeKTPUYHOI eHeprii
ONA OCBITNEHHA Yy TPbOX BMNaAKax. BianoBigHO 40 ¢GaKTUYHOrO BWKOPUCTAHHA Ta
OCBiT/IeHHA, BianosBigHO A0 6a30Boi cuTyauii, KoAM piBeEHb OCBIT/NIEHOCTI MOBMHEH
Bi4NOBIAATM BMMOram, a TaKOX CUTYyaLii nicnA sBnpoBagKeHHA HoBoro LED ocsiTaeHHA.
®AKTUYHE CMOXUBAHHA BA30BE A0 3AX0[IB BA30BE MIC/1A 3AX0A1B
CnoXXuBaHHA CnoXXuBaHHA CnoXXuBaHHA
MICALUb  enekrpoeHeprii MNepiog eneKTpoeHeprii MNepiog eneKTpoeHeprii MNepioa
ONA OCBIT/IEHHA, po6oTu, rog, ANA OCBiT/NIeHHA, poboTu, roa AnA OCBiT/IeHHA, po6oTw, rog
KBTr KBTI KBTI
CiveHb 3.438,87 31,00 3.438,87 31,00 802,13 31,00
Jlotuin 4.880,98 44,00 4.880,98 44,00 1.138,50 44,00
BepeseHb 5.213,77 47,00 5.213,77 47,00 1.216,13 47,00
KBiTeHb 5.102,84 46,00 5.102,84 46,00 1.190,25 46,00
TpaseHb 4.880,98 44,00 4.880,98 44,00 1.138,50 44,00
YepseHb 4.880,98 44,00 4.880,98 44,00 1.138,50 44,00
JuneHb 1.774,90 16,00 1.774,90 16,00 414,00 16,00
CepneHb 1.774,90 16,00 1.774,90 16,00 414,00 16,00
BepeceHb 5.213,77 47,00 5.213,77 47,00 1.216,13 47,00
¥oBTeHb 5.435,63 49,00 5.435,63 49,00 1.267,88 49,00
Juctonag, 5.213,77 47,00 5.213,77 47,00 1.216,13 47,00
lpyAeHb 5.435,63 49,00 5.435,63 49,00 1.267,88 49,00
3ATAJZIOM 53.247,00 480,00 53.247,00 480,00 12.420,00 480,00
Man. 26 — CnoXXuBaHHA eNeKTpoeHeprii ANA OCBITNEHHA
HaBefeHi HUKUYe CxemMM MOXKYTb BUKOPUCTOBYBATUCA AN BUMipIOBaHHA Ta BepudiKaLlii.
Pepakuis: 2 Crop. 51

Byaisns bibnioteka — CymcbKuiA fepKaBHUIN yHiBepcUTeT



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

3 000

2500 y.=52,3104x )
R = 1,0000
2000
1500

1000

500

0 10 20 30 40 50 60

Man. 27 — CnoXXuUBaHHA eNeKTPOoeHeprii ANA OCBITNIEHHA — iCHYIOYaA CUTyaLifA
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Man. 28 — CnoKMBaHHA eNeKTpoeHeprii ANA OCBiTAeHHA — 6a30Be CNOXKUBAHHA
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Man. 29 - CnoXuMBaHHA eNleKTpoeHeprii ANA OCBiTAeHHA — nicha BNPOBaAMKeHHA
eHeproepeKTUBHUX 3axoaiB

Pepakuia: 2 Crop. 52
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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, HaBEAEHWUX Y HACTYMHil Tabany,i.

OMNAJIEHHA OCBIT/IEHHA
OMAJTIOBAJIbHI
MNEPIOA FPALYCO/HI NEPIOA POBOTHU
[KA] [roA]
CiveHb 824,60 31,00
NMotunii 722,40 44,00
bepeseHb 644,80 47,00
KBiTeHb 178,50 46,00
TpaBeHb 0,00 44,00
YepseHb 0,00 44,00
JlnneHb 0,00 16,00
CepneHb 0,00 16,00
BepeceHb 0,00 47,00
HoBTeHb 266,00 49,00
Nlnctonag, 588,00 47,00
IpyaeHb 753,30 49,00
3ArAJioM 3.977,60 480,00

Tabauysa 18 — 3miHHI A nepeBipKM TENN0BOT eHeprii Ha ONANeHHA Ta eNIeKTPUYHOI eHeprii Ana
OCBITNE€HHA

PeanbHe cnoxuBaHHA eHeprii Ha NoTpebu onaseHHA nicns BNPOBaAMKEHHA 3axoaiB 3
eHeproedeKTUBHOCTIi NOBUHHO BYTM MOPIBHAHE i3 CNOXMBAHHAM TENI0BOI eHeprii A0 Ta
nicnsa BNpoBaZKeHHA eHeproedeKTUBHUX 3axoais. Lle A03BOAUTb KePiBHULTBY 06'eKTY
BM3HAYaTV EKOHOMIIO OHOBNEHOro BYAMHKY NOPIBHAHO 3:

® HOPMa/li30BaHOIO BUMIPAHOIO CUTYALLIED,
® PO3PaxXyHKOBOI CMTYALLIEID A0 BNPOBALKEHHSA 3aX04iB i3 eHeprosbeperkeHHA Ta
® PO3pPaxyHKOBOK CUTYALED MiCAA BNPOBaAKEeHHA 3ax0A,B.

MopaaoK NnepeBipKU AOCATHYTUX 3a0WaAKEHb HAaBeAEHO B Tab/ML HUXKYe 3 NPUKAALOM
po3paxyHKy. HuxKue HaBegeHU NpUKNag NPeacTaBAAETbCA A1A LWOMICAYHOro 3BiTHOMO
nepioAy, o4HaK Ta cama MeToA0/10riA 3aCTOCOBYETbCA ANA byab-AKOro iHWworo obpaHoro
nepioay.

Pepakuis: 2 Crop. 53
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(1] (2] E] (5] (6] (7] (8]
BUMIPAHE OMNAJTIOBAJIbHI
BA30BE BA30BE
o el sl FPAAYCOAHI CMOXUBAHHA 3BEPEXXEHHA HOPMAJISOBAHE BUMIPAHE 36EPEXXEHHA CMNOXWUBAHHA 4O  3BEPEXXEHHA
3BITHUA nina NPOTArOM NICASA EE 3AXOAIB CMOXWUBAHHA 3AXOA1IB
nepPloA PEKOCTPYKL|II nerioay
[kBTr] y =109,0771 - HDD y =116,5280 - HDD - - y =216,3890 - HDD
+0,0000 (31-11] 2.025,3649 (51-1] + 0,0000 (71-[]
85.735 - 91.591 - 170.082 -
* * - - *
CiyeHb 102.568 786 2026%707} 857§§5+ 102.568 = - 116,5280 ;?659:2['025'3649 102.568 = - 31(]?33(8)%017;8068; 102.568 =
’ o 16.833 ) 10.977 ’ o 67.514
NioTnii
BepeseHb
KBiTeHb
TpaBeHb
YepseHb
JluneHb
CepneHb
BepeceHb
HoBTeHb
Jluctonag,
lpyaeHb
3ArAJIoM
Tabnuua 19 — Npuknag po3paxyHKy ana sepudikauii 36eperkeHHA Tenn0BoI eHeprii NicnA BNpoBaaXeHHA eHeproedeKTUBHUX 3axopais
Pepakuis: 2 Crop. 54
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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 OHE:SPL:':)V‘IL_:-MM HIET](;);(E::::;IB 3BEPEXXEHHA BUMIPAHE CMOXXWUBAHHA 3BEPEXXEHHA CH(;;)Q;(;iiIHﬂ 3BEPEXXEHHA
nEPIOA PEKOCTPYKLI
k&) el ‘ 31-11] ‘ y = 52,3104 - OP - 0,0000 s-m TR S M-
CiveHb 1.050 30 12,7188 * 30 + 382-1.050 = 52,3104 * 30 - 0,0000 = 1.569 - 1.050 52,3104 * 30 - 1.569 - 1.050
0,0000 = 382 -668 1.569 =519 0,0000 = 1.569 =519
NioTunii
bepeseHb
KsiTeHb
TpaBeHb
YepseHb
JlvneHb
CepneHb
BepeceHb
HoBTeHb
Jluctonag,
pyaeHb
3ArAJiomM
Tabnuua 20 - MMpuKnag, KanbKynauii ana Bepudikauii 36eperKeHHA eneKTPUUHOI eHeprii  AnA notpe6 OCBITAEHHA nicnA BNpoOBaAXKeHHA
eHeproe¢deKTUBHUX 3axoais
Pepakuis: 2 Crop. 55
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