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Merta poOoTH — po3poOKa CHCTEMU KPUTEPIiB OLIHKU Ta OOIPYHTYBaHHS MTPOCKTIB
€HEeproe()eKTUBHOCTI 3 YpaxXyBaHHSIM KPUTEPIIB OI[IHKHA IHBECTUIITHUX MMPOEKTIB.

Metoau AOCTIHKEHHS — CUCTEMHHM M1IX1/1; TPOSKTHUN METOJ; MOHOTpadiuHMIA;
CTATUCTUKO-IMOBIPHICHHM,  aOCTPAaKTHO-JIOTIYHUM  METOJ;, EMIIPUYHUA  METO/;
MOJICTTIOBAaHHSI.

Po3pobieno pexkoMeHmarii Mmoo BIPOBAKEHHS KOMIUICKCHHX 3aXOJiB IS
3a0e3Mne4eHHs €PEKTUBHOIO EHEPro30epexeHHs Ha PIBHI €BPONEUCHKUX CTaHIAPTIB.

Po3pobieno kputepii BU3HAYEHHS OCHOBHHMX XapaKTEPUCTUK OOJIaHAHHS s
omasiecHHs OKpeMux OyziBens. Po3poOneHo kpurtepii BH3HAUEHHS BTpaT Telia B
TEIJIOBUX MEpeXkax MpU TPAHCHOPTYBaHHI TEIIOBOI €HEPTi.

Po3pobieno kputepii Termo3a0e3nedeHHs NPUMINIEHb PI3HUX THITB 13
BpaxyBaHHSIM JIOJAaTKOBUX O0IrpiBadiB, TUITY OyAiBEIbHUX MaTepilajiiB Ta yTEIUTIOBaviB
CTiH, JaXiB, IBEPEH Ta BIKOH 13 3aCTOCYBAHHSM Cy4aCHUX MaTepiaiiB Ta TEXHOJOTIM ix
BIPOBADKCHHS. Po3po0ieHo kputepii OINHKH 1HBECTUIIMHUX TPOEKTIB  IOJI0
3a0e3MeueHHs eHeproe(PeKTUBHOCTI Ha 00’ €KTaX KOMYHaIbHOT BJACHOCTI.

PosrasiHyTo BUaM pi3HUX MAdUB Ta iX PI3UUHI i TETUIOTEXHIYHI XapaKTePUCTUKH,
HaJIaHO PEKOMEH/IAITIT 11010 0COOIMBOCTEN BUKOPUCTAHHS MMAJIMB Y PI3HUX arperarax.

Po3po06sieHo Ta 3aponoHOBaHO METOAMKY OLIIHKK €Heproe(eKTUBHOCTI Oy/11BeIb
KOMYHaJIBHOI BJIACHOCTI. BHpoBa/pkeHHS Ta BUKOPHUCTAHHS PO3POOJICHHX KPUTEPIiB,

MCTOAHUK Ta SaXOI[iB JaCTb MOJKJIMBICTh 3€KOHOMHTH 3HA4HI KOIITH Ha BI/IpO6HI/IHTBO,



TPAHCIIOPTYBAHHS Ta BUKOPUCTAHHS TEIJIOBOT Ta 1HIIMX BUJIIB eHeprii B cpepi 00’ €KTiB

KOMYHAaJIbHOI BIIACHOCTI 3amopi3bKoi 00acTi.
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AEC — aToMHa eJIeKTpOCTaHIIS

ATP — A3ziatcbko-THUX00KEaHCHKUI PErioH
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BCTVII

[IpoGnema migBUIEHHS PIBHS €HEPreTHYHOI €(EKTUBHOCTI HE € HOBOIO IS
VYkpainu 3aramoMm 1 juig 3amopizbkoi obmacTi  3okpema. KpaiHa — 3anummaerbcs
HAJ3BUYAaiHO €HEPrOBUTPATOIO, BiJ YOTO CTPAKIAE KOHKYPEHTO3/IAaTHICTh YKPAiHCHKOI
MPOIYKITii, 3MEHITYIOTHCS MOJKJIUBOCTI 3a0€3MEYeHHS] CHEPreTHYHO! 3aJIeKHOCTI,
3aJIMIIAI0THCS HEAKICHUMH €HEPTeTUYHI IOCIYTH HACEICHHIO.

VY HOBHX >KOPCTKHMX YMOBaX MPOTUCTOSIHHS Kpainu 3 Pociiicekoro deneparrieto,
KOJIM KapJWHAJIBHO 3POCTAIOTh LIIHM Ha IMIIOPTOBAaHI €HEPreTHUYHI PECYpPCH, B MEPIIY
4yepry, Ha IpUPOJIHUH ra3, il 0OMeXyeTbCsa HOro MOCTayaHHs aKTyaJdbHICTh BUPILICHHS
npo0JeMu eHeproe(eKTUBHOCTI 3HAYHO 3pOCTa€. BIICYTHICTH MOMKJIMBOCTI CYTTEBOI
nuBepcudikalli iIMIOpTy NPUPOJAHOTO Ta3y CTABUTh EKOHOMIIO €HEPreTUUHUX PECYpPCiB
B SIKOCTI MEPIIOYEProBOrO 3aBAAHHS, BiJ] BUPIMICHHS SIKOTO 3aJIeKUTh HAAINMHICTH
(yHKLIOHYBaHHS Ta HABITh BUKUBAHHS BCI€T KpaiHHU.

VY 3HauyHOMY CTyNEH1 BHUpIIICHHS II€]l MPOOJIeMH 3aJIeKUTh  BIJ peanizarlii
3aXO0/lIB €HEProe(PeKTUBHOCTI B PEriOHaX, HA KOHKPETHUX MIANPUEMCTBAX, Y TOMY
9UCIi ¥ HaA MIANPUEMCTBAX IKHUTIOBO-KOMYHAJIBHOTO TOCMOAApCTBAa Ta OyiBENb
Oro/KeTHOI cepu.

OngHuM 13 HampsIMKIB MiJBUILEHHS €HEProe(eKTUBHOCTI Terio3ade3neyeHHs
00’ekTiB OrOKEeTHOI cepu € PO3POOSCHHS CUCTEMH KPUTEPIiB OIIHKK Ta
OOTpYHTYBaHHSI TPOEKTIB €HEeProeEeKTUBHOCTI 3 ypaxXyBaHHSIM KPHUTEPIiB OIlIHKH
1HBECTULIIMHUX MTPOEKTIB, IKUM NpPHUCBSYEHA JaHa poOoTa.

[3 3acTocyBaHHSIM Cy4acHMX METOJIB AOCHIIKEHHS TaKUX $IK CTATUCTHKO-
HMOBIpHICHUN, MOHOTpa(dIUHUNA, EeMITIPUYHUN METOJ] 3 BUKOPUCTAHHSIM CHUCTEMATHUYHUX
M1X0/IB PO3POOIEHO psii KPUTEPIiB.

Po3pobieno pexkoMmeHaarlii Mmoo BIPOBAKCHHS KOMIUICKCHUX 3aXOJIB IS

3abe3reueHHs €eKTUBHOTO €HEPro30epeKeHHs Ha PiBHI €BPOINEUCHKUX CTAHIapTIB.
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Po3pobiieno kputepii BU3HAYEHHS OCHOBHUX XapaKTEPUCTUK OOJIaHAHHS IS
OMajeHHs OKpeMux OynaiBenb. Po3poOneHo kpuTepii BHU3HAYEHHS BTpaT Temjia B
TEIJIOBUX MEpexkax MpU TPAHCIOPTYBaHH1 TETUIOBOI €HEPTii.

Po3pobrmeno kpurtepii Teruio3abe3medyeHHs MPUMINIEHb PI3HUX THUMIB 13
BpaxyBaHHSM JI0JIaTKOBUX 00IrpiBaviB, TUITy OyIiBETbHUX MaTepialiB Ta yTEILTIOBAYiB
CTiH, JIaXiB, JIBEPEH Ta BIKOH 13 3aCTOCYBAHHSAM Cy4YacHUX MaTepiaiiB Ta TEXHOJOTIM X
BIIPOBAJ[XKCHHSI.

Po3po6iaeno kputepii OLIHKM IHBECTUIIMHUX TMPOEKTIB IMOA0 3a0e3neueHHs
eHeproeeKTUBHOCTI Ha 00’ €KTaX KOMYHaJIbHOI BIACHOCTI.

Po3risiHyTO BUAM pi3HUX NANMB Ta iX (PI3WYHI U TEIUIOTEXHIYHI XapaKTEPUCTUKH,
HaJaHO PEKOMEHAIlI] 111010 0COOIMBOCTEN BUKOPUCTAHHS MAJINB Y PI3HUX arperarax.

Po3po06sieHo Ta 3anponoHOBaHO METOAMKY OLIIHKK €HEeproe(eKTUBHOCTI Oy/I1BEIb
KOMYHaJIbHOI BJIACHOCTI.

BrnipoBaiykeHHsT Ta BUKOPUCTaHHS PO3pOOJIEHUX KPUTEPIiB, METOJIUK Ta 3aXO[1B
JaCTh MOYIMBICTh 36KOHOMUTH 3HAYHI KOIITH HAa BUPOOHUIITBO, TPAHCIIOPTYBAaHHS Ta
BUKOPUCTAaHHS TEIUIOBOI Ta I1HIIMX BHUAIB eHeprii B cdepli 00’€KTIB KOMyHaIbHOI

BJIACHOCTI 3aropi3bKoi 00J1acTi.
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1 KOMITAPATUBHUI AHAJII3 ICHYIOUUX CUCTEM TA METO/IUK
OLIHKA EHEPTOE®EKTUBHOCTI EHEPTETHYHUX OB’EKTIB B
YKPAIHI TA B CBITI

Ha mouarok 1990-x pokiB B CBITI 3a CHOXXMBaHHSM €HEPrii YiTKO BHIUIMIIOCH
yoTupu Benuki perionu: IliBHiuHa Amepuka, €Bpoma, A3ziaTchbKO-THXOOKEaHCHKUMN
perion (ATP) i CHJ/[. O6’eMm BUKOpUCTaHHS TEPBUHHHX EHEPropecypciB CKJIaB B
1990 poi B I1iBHiuHINi Amepuii Oisbine 3,2 MIpA. TOH yMOBHOTO nanuBa (y.i.), B ATP
— 2,56 mupa. ToH y.i., y €Bponi — Onu3bko 2,5 muipa. ToH y.ai., B CHJ[ — maibxke
2,0 mapa. ToH y.m. B CyKymHOCTI 11i 4OTHpHU perioHu crokuBanu Oumbiie 90 % Bciel
BUpoOsieHoi B cBiTi eHeprii. B 1990-t1i poxku B ycix perionax, kpim CHJI,
IIPOJIOBAKYBAJIOCh 3pOCTaHHS €HeprocnoxuBaHHs. Ha (oHI €KOHOMIUHOT KpU3H pPOJb
kpain CH/I y cBiToBoMy crnioskuBaHH1 eHeprii 3menmmiacs 3 17,5 % B 1990 pomi 1o
10,3 % B 2000 p.

B panmii yac OCHOBHUMH pETiOHATHHUMH IIEHTPAMU EHEPTrOCHOKWBAHHS €
[TiBaiuna Amepuka, ATP Ta €Bpona, B SKMX BUKOPUCTOBYEThCS Onm3bko 80 % Bciel
CBITOBOI KOMepIiiHOi eHeprii. Lle 3ymoBiieHO, mepu 3a Bce, piBHEM E€KOHOMIYHOIO
PO3BUTKY Ta YMCEILHICTIO HACEJICHHS B IIUX PETiOHaX.

Pizke perioHasibHe nU]EpEHIIIOBaHHS EHEPrOCIOKUBAHHS € XapaKTePHOIO
PHUCOIO CYYaCHOIO CBITY, 110 B110Opa)ka€e MOJSIPHICTb, HEPIBHOMIPHICTh HOTO PO3BUTKY.
IcHyroua perioHaJibHa CTPYKTypa BHKOPHCTAHHS TIEPBHHHOI €HEprii BimoOpaxkae
JIOBFOCTPOKOBI MPOIECH, 10 MaJid MICIIe B CBITOBOMY TOCIOJAPCTBI Mij BILUIMBOM
€KOHOMIYHMX, TEXHOJOTIYHUX, TEONOJITUYHUX, JeMOrpadiuHuX, PECYpCHUX,
EKOJIOTIYHUX Ta MPUPOJHO-KIIMATHYHUX (AKTOPIB.

PiBeHb 1 CTpyKTypa €HEpProcrnoKMBaHHS PEriOHAIbHUX TPYyN BU3HAYAETHCS
MOKa3HUKaMHU HANOUIBIINX €KOHOMIYHO pO3BMHEHUX KpaiH. [{uM 3ymoBieHa 1 BHCOKa

MoJISIpU3allisi CBITOBOI CHCTeMHU eHepro3abesmedeHHs. Y 20 kpaiHax, HaWOIBIIMX
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npUYIOMy

CTIOYKUBAHHS MEePIIOi I’ ATIPKHU Kpain nepesuirye 50 % 3araJpHOCBITOBOTO MOKAa3HUKA.

VY3araapHEHO CTPYKTYpY CIIOKMBAaHHS €HEpropecypciB B YKpaiHi 1 CBITI

npeacTaBieHo B Tabmumi 1.1.

Tabmuusg 1.1 — CtpykTypa crio>kMBaHHSI eHEpropecypciB B YKpaiHi 1 cBiTi B %

Bun pecypecy | Cgir B nijiomy VYkpaiHa Kpaian €C-15 CIIIA
ITpupoauuii ra3 21,1 39,5 24 23
Hadra 33,1 11,8 36,4 38,9
Byrimns 27 28 18,3 23,7
Ypan 5,8 18 13,4 9,3
BJIE 12,8 2,7 7,9 51

3 aHami3y HaBEJCHOI CTPYKTYpU CIOKHUBAHHS E€HEPropecypciB BUAHO, IO B

eHEepreTMYHoMy OanaHci YKpaiHi HEBHUIIPABIAaHO BHCOKAa 4YacTKa BUKOPUCTAHHS
NPUPOIHOTO ra3y, Make B 2 pa3u BULIE, HIK B CBITI. A BUKOPUCTAHHS BIAHOBIIFOBAHUX
mxepen eHeprii (BJE), mo skux BIAHOCATH €HEPrito BITPY, COHIl, OioMacy, riapo- 1
reoTepMajibHy €HEprito, HEBUIIPABIAHO MaJle.

Buxopuctanns enekrpoeneprii B kpainax €C B OCTaHHI pOKHM TPUMAETbCS Ha
piBHi Big 3200 TBtrog mo 3300 TBtroa. Ha nomto BJIE npunanae 61u3bpko 17 % Big
uiei kuibkocTi. 3 BJIE HallOUIbIIMH BHECOK Yy BHUPOOHUUTBO EJIEKTPOEHEPTii
3abesmneuytoe rigpoenepria (57,7 % Bcix BJIE), ma II 1 III micusx — BiTpoeHepris
(20,9 %) 1 6iomaca (19 %), BiamoBigHo. 3a pizHuMH oriHKamu, 10 2030 poky moss BJIE

B 3araJpHOMY OajaHCi CIIOKMBaHHS eHepropecypciB ckiagaTume 30 %.

1.1 Enepro3oepexeHHs Ta eHeproepeKkTuBHICTh B KpaiHax €C
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Koporko  mpoanamizyeMo, sSK  3IIHCHIOBAJIOCH  €HEPro30EpekeHHs  Ta
nigBUIIyBajiacs eneproeekTuBHicTh B €Bponeiicbkomy Corosi (€C).

Jo xiHmsg 1990-x pokiB 3axoau 3 €HEproz0epekeHHs B €Bpori  MaiH
dbparMeHTapHUl XapakTep, M0 HE JaBajo BIiMYYTHUX peE3yiIbTaTiB. Y TOM Ke dac
BJIAJIOCS PO3POOUTH ITITICHY 17€0JIOTIF0 €KOHOMIi eHeprii 1 OyJio JOBEACHO, MO IS
YCHIIIHOTO BHUPIIICHHS TIpoOJieM eHepro30epekeHHs] HEOOXiJHO 3aCTOCOBYBATH
KOMITJIEKCHHM TTiIX1]T.

Bignosigno g0 mporo B €C 3 kiHmg 1990-x pokiB OyB NPUAHATHA IUTHH PSII
JIOKYMEHTIB, HaIlpaBJICHUX Ha CTBOPEHHsI MPABOBOi OCHOBU eHepro3oepexeHHs. Tak, B
Jupextusi «IIpo epeKkTHBHICTh KIHIIEBOTO CIHOKUBAHHS €HEPrii Ta EHEePreTUYHHUX
nocayry, npuiHaToi B 2006 pori [1], Oyiau BU3HAYCHI IJIAHOBI 3aB/IaHHS 3 CKOHOMIT Ha
HalllOHAJIBHOMY PIBHI 1 MICTMJIAcsi BUMOTA PO BXKUTTA 3aXOMAIB KOXKHOKO JI€PKaBOKO-
ywieHoM €C m010 BUKOHAHHS IUX 3aBaaHb. Y 2012 poui Oyna npuiiHsaTta JlupekTuBa
2012/27 [2] npo eHnepreTruHy e()EeKTUBHICTbD, IKa BCTAHOBJIIOE 3arajibHi paMKH 3aXO0JIiB,
IO CHPUSIOTH IMiIBUILIEHHIO €HEPreTuYHOi ePeKTUBHOCTI B €Bporneiicbkomy Coro3i 110
2020 poky. lana JlupekTuBa craja MEpIIdM HOPMATUBHUM aKTOM, KU Tependadae
KOMIUIEKCHUM TIJIX1J] 10 MOJITUKKA €HEePro30epekeHHsI Ha BCIX CTalisiX BUPOOHUIITBA,
TpaHchopmMariii i cnoxxuBaHHs eHeprii [3].

CucremMuuii xapaktep mgisimbHOCTI €C 3 eHepro30epekeHHs Ta IIiBUINCHHS
eHeproe()eKTUBHOCTI  3a0€3MeUyeThCcsl  TaKOXX  BUPIMICHHSIM  (PIHAHCOBUX  Ta
1H(DOpMaIIHHUX TPOOIIEM.

OnnuM 3 HaWOLIBIIMX €HEeProcrokruBadiB B KpaiHax €C € XKUTIOBUN CEKTOP
(40 % BCBOTO CITOKMBAHHS MEPBUHHUX eHepropecypcin). [IpubIu3Ho ABI TPETUHH i€l
SHeprii BUTpavaeThCs Ha KUTIOB1 OY/IIBIII Ta OJIHA TPETHHA — HA HEXKUTIIOB1 OyiBIi Ta
criopyau. [Ipu 1boMy JIBI TPETHHU €HEPTii, 10 CIOKUBAETHCS, HEOOX1AH1 Il poOOTH
CHUCTEM OIaJICHHsI, BEHTUJIALIIT Ta KOHAUIIOHYBAHHS TTOBITPSI.

3a pospaxyHkamu €BpOKOMIcCii, 0OOCST CHOXXMBaHHS e€Heprii OymiBIsIMHU 1

cnopyaamMu ckopouyetrbcs Ha 30 % npu BUKOPUCTaHHI €KOHOMIYHO €(EKTUBHUX
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3axomiB. Jlns nmocArHeHHs 1ie€l MeTH Oyiau BXWTI BIANOBIAHI 3axoaud B cdepi
OyIIBHHIITBA Ta PUHKY HEPYXOMOCTI.

B uinomy, 3a niepioa 3 2005 poky no 2013 pik B 6ubiocti kpain €C 3pocTaHHs
BBII cynpoBomKyBasiocsi CKOPOUCHHSIM CIIOKUBaHHS €Heprii B cepemnboMy Ha 2 %.
301bIIeHHS 00CSATIB BUPOOHHUIITBA MPH MiIBUIIIEHH] €HeproeeKTUBHOCTI B psilii KpaiH
OIHIOEThCS B jaianasoHi Big 0,25 % no 1 % BBII. IuBectuii B eHeproedeKTUBHICTh
30aTHI  30UIbIIYBaTH  TOJATKOBI  HAAXOMKEHHS, TIABHUILYBaTH MPUOYTKOBICTH
KaImTaJIOBKJIAJICHh 1 3MEHIYBaTH BUTpATH, MOB’s3aHI 3 0€3pOOITTSIM 1 BUILIATOIO
COLIIAJIbBHUX JOTIOMOT. BHBUEHHS MaKpOEKOHOMIYHOTO €(eKTy IporpaM peMOHTY
OyIiBeNb IMOKa3ajo, L0 IIOPIYHI KamiTAJOBKIAAEHHS B po3Mmipi 56 Mipa. 1onapis
OPUBOAMIN J10 CTBOpeHHsT 760 THCSY JOJATKOBUX pOOOYMX MiCllb Ha pIK,
0e3nocepelHbO MPUHOCSYU B JEp’KaBHI OIOJKETH YUCTHM piuHuil noxin Big 41 go
56 mapa. gonapiB; TmpH OOJIKY 3aralbHOCKOHOMIYHHMX BHTOM I muUQpa ORI HiK
HIOJIBOFOETHCS, ocsraroun Big 91 no 174 mupa. nonapis [4].

HaliBa)XJIMBIIIOI0 YaCTUHOI eHepreTnyHoi nomtuku €C € 301IbIIeHHS] YaCTKU
€HEprii, MO0 OTPUMYETHCS 3 BIIHOBIIOBAHUX Jkepes. €Bpomneichbkuii Cor3 MOCTaBUB
nepes coboro Metry orpumyBatu 20 % TEpBUHHOI €HEPTii 3 BIJHOBIIOBAHUX JIKEPEN

Bxke y 2020 poui. JocsirHeHHs 1 mpoOiemMu B 1iil cdepl 3acIyroByIOTh Ha OKpEMY yBary.

1.2 Enepro30epexeHHs B YKpaiHi

1.2.1 3akonomaBua 0asa moa0 eHepro30epeKeHHs

3akon Ykpainu «IIpo eHepro3oepekeHHs», npuiitHaTHi B 1994 poui [5], nae
HACTYITHE BU3HAYCHHS TOHATTS: «CHEPTro30epeKCHH» — 1€ AISUTbHICTh, CIPSIMOBaHA Ha
parioHaJIbHE BUKOPHUCTaHHS Ta €KOHOMHE BHUTpayaHHS TMEPBUHHOI Ta MEPETBOPEHOI
eHeprii 1 MPUPOJHUX EHEPreTUUYHHX PECYPCIB B HaIlIOHAJILHOMY TOCIIOJAApCTBI 1 sKa

peani3yeTbCsi 3 BUKOPHUCTAHHSM TEXHIYHUX, EKOHOMIYHUX Ta TIPaBOBUX METO/IB.
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BusnaueHHs1 eHeproeekTUBHOCTI B JAHOMY JIOKYMEHTI BIJICYTHS, ajleé 3raJyloThCs
eHeproeeKTHUBHI TEXHOJIOT1i, TPOSKTH 1 T.71. MOXKHA CKa3aTH, 0 eHeproeeKTUBHICTh
SBJIIETbCSI OCHOBHUM KpUTEpiEM €(PEKTUBHOCTI BUKOPHUCTAHHS €Heprii. 3a3Buyait
OCHOBHUM 1HJMKAaTOPOM €HEeproe(eKTHUBHOCTI CIY>KUTh €HEProeMHICTh. ['oBOpsUM 11Ie
OUThII  y3arajdpbHEHO, CHEPro30epeKeHHs — 1€ OpTaHi3aliiHuNd MpoIec, a
eHEepProePeKTUBHICTh — TEXHIYHUM MOKA3HHUK.

SIk BHIHO 13 BKa3aHOTO 3aKOHY, EHEPro30EpeXEHHI0 B Hallild JepkaBi
OPUIUISAIOTE YBary BXke MOHaA ABaAUATh pokiB. [IpuponHo, 1m0 B yMoBaX €KOHOMIYHOI
KpHU3H 1 3pOCTaHHS IIH HAa €HEProHocii JaHa mpodiiemMa HaOyJa 3aralbHOJEP:KaBHOTO
3HAYEHHA 1 B1J1 i BUPIIICHHS 3aJIKUTh HalllOHAJIbHA Oe3MeKa.

VYkpaiHCbKa €KOHOMIKa TPOTATOM  OCTaHHIX  JIECATWIITH €  JIJEpPOM
€HEProBUTPATHOCTI cepell eBponeichkux Kpaid. s nmopiBusauHs, BBII Himeuunnu B
2013 poui mepeBMIIlyBaB BIANOBIIHUWA TMMOKAa3HUK YKpaiHu Maiixe B 25 pasiB, IpHU
IbOMY BUTpaTH MEPBUHHUX €HepropecypciB Oyiu OuIbllIe YKPaiHCHBKUX BCHOIO JIMII B
3,2 pa3u. 3aranpHe eHeprocnokuaHHs [lonbmil cranoBuno 96 % Bin yKpaiHCHKOTroO, a
BBII 6yB y 3,6 pasiB Ouibiie. EHEproeMHiCTh €KOHOMIKM YKpaiHU TEPEBHIIYE
noka3Huku Pocii 1 binopyci, HallOIMKYNX KOHKYPEHTIB Ha MOCTPaASIHCbKOMY ITPOCTOPI
[6].

Vkpaina — onHa 3 nepmwmx kpaiHn B CHJI, mo npuiiHsna 3akoH 1po
€HEepPro30epeKeHHs, IKUM 3 MonpaBKaMu Ji€ 1 B JaHuii yac. CyTTEBUM HEJIOJIIKOM I[bOTO
3aKOHY € BIJICYTHICTh YITKO BHU3HAUYEHUX METOJIB MPABOBOTO PETYIIOBaHHS B cdepi
eHeproeeKTUBHOCTI Ta 3aco0iB MOTro BHOPOBaIKEHHS. baratopiuHi cnpoOu
BJIOCKOHAJICHHSI 3aKOHOJABCTBA B c(epi eHepro3OepekeHHs MPUBENTU 10 CTBOPEHHS
Hee(DeKTUBHUX MMJI3aKOHHUX aKTIB 3 TMHUTaHb EHEPro30epeKeHHs 1 TMOPOIUIIU
(GYHKLIOHATBHO HE CTPYKTYpOBaHy, aMOppHY CHUCTEMY JAEpP>KABHOIO YIpaBIiHHS.
Hapa3i B cdepi eHepro3z0epekeHHs Ta eHeproe@exkTuBHOCTI Jie Ounbiie 250
HOPMATUBHO-TIPABOBUX aKTiB. Y TOH K€ Yac, OOCAT peai30BaHUX YCIIITHUX

eHEepProePeKTUBHUX TPOCKTIB HACTIIBKM Majui, 10 BiH HE CHIBBIIHOCUTHCS 3
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MaciiTadaMu HepalioHAJIBHOTO CIIOKHMBAHHS €HEPropecypciB B YKpaiHi 1 HE BILIUBAE
Ha SKICHI TTOKa3HUKU €KOHOMIKHU JIEP>KaBH B IIIJIOMY.

[leBHe 3HmkeHHs eHeproemHocTi BBII Ykpainu B kinui 1990-x - nogyatky 2000-
X pOKIB OyJ0 JOCATHYTO HE B pe3yidbTaTi peami3aiii AepKaBHOI MOJITUKHA 3
eHeproe(eKTUBHOCTI, a CTal0 pe3yibTaTOM 30UIbIIEHHS OOCSTIB MPOMHCIOBOTO
BUPOOHUIITBA.

[IpoTroM HACTymHOTO ISACATWIITTS B JiSUIBHOCTI JEp>KaBHUX OpraHiB 3
eHEepro30epekeHHs Ta eHeproeeKTUBHOCTI He BiAOYI0CS 1CTOTHUX 3MiH. Tak, mo4aTok
pobotu aepxkaBHoro @oHay eHeproeeKTUBHOCTI OyJI0 3alUIaHOBAHO TIJIbKU Ha KBITCHb
2017 poky. /1o 1pOT0 YKpaiHCHKUI ITapJIaMEHT IIOBUHEH NPUWHATH 3aKOHOIIPOEKTH PO
cam @oun, «IIpo KUTI0BO-KOMyHaIBHI TOCIYTH, «IIpo KOMepITiiHHMIA 00K KUTIOBO-
KOMyHalnbHUX mocayr» Ta «lIpo eHeproedextuBHicTh OyaiBenby». [lomiOHui
nep:xaBHUl POHJT 3 eHepro30epekeHHs] TOBUHEH OyB OyTH CTBOPEHHII BIAMOBIIHO J10
3akony «IIpo eneprozoepexenus» (1994 p., cr.13). OgHak 4YoMych 3a ABAJLATh POKIB
BIH TakK 1 HE 3aMpallloBaB, a JIedKl 3 IepepaxoBaHUX 3aKOHOIPOEKTIB 0OTOBOPIOBAIIUCA 1

MOBUHHI Oynu mipuitmaTucs mie B cepeauni 2000-X pokiB.

1.2.2 Cran enepro3oepesxenns ta eneproedextuBHocti B KK Ykpainu

OcTtanHl JBaaIATH POKIB  C€HEPro30EpeKeHHS Ta  eHEeproeeKTUBHICTh
3aJIMIIAIOTBCS I YKPAiHChbKOT €KOHOMIKM HeAOoCsKHOK0 Meror. Y 2000-2013 pp.
OCHOBHMMH  CIIOKMBauaMH TIEPBHHHHX  €HEpropecypciB B  Ykpaini  Oymnu:
npoMuciioBicThb (B 35 % 10 40 %) 1 )KUTIOBO-KOMYHAJIBHUIM KOMIUIEKC (B CEPEAHBOMY
33 %) (nuB. nmomaroxk A). HaileHeproBuTpaTHilll ramxy3i — MeETadypris Ta XiMiyHa
npoMuciioBicTh. Y 2010 p. BOHM CrOKMBaJIA OJIM3HKO MOJOBUHU BCHOTO IMIIOPTY Ta3y,
a Ha METaJyprii0 NMpuUIagago OuIbIle MOJOBHHU BCIX €HEPropecypciB MPOMHUCIOBOTO

CEeKTOpA.
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HeedpextuBHum B YKpaiHi  3a]dMIIAa€Tbcs  BUKOPUCTAHHS — MEPBUHHUX
SHEPropecypciB B JKUTIOBO-KOMYHAJILHOMY CEKTOpi. Tak, BTpaTh rasy B CHCTEMI
TEIUIONOCTAYAHHS | JKHTIOBOMY CEKTOpi KpaiHM MOpiuHO cKiagaiorh 11,4 mupm. M.
(monan 70 % pivyHOTO IMIOPTY Ta3y BapTICTIO Maibke B 2,3 Mipn moid.). B mimomy
BTPATH B CHCTEMaX IIEHTPAII30BaHOT0 TEIUIONOCTadaHHi gocsararoTsh 60 % [7].

[I{opiyHO HaA KUTJOBI Ta MOOYTOBI MOTPEOU HACEICHHS YKpaiHM BUTPAYAETHCS
n'siTa YaCTMHAa MAJMBHUX PECYpPCIB, €IEKTPOECHEprii 1 TpeTuHa TeruioBoi eHeprii. Ha
OJTHOTO JKUTENsI BUTpAdyaeTbcs MpHOIM3HO 1,3 TOHM yMOBHOIO MajuBa Ha piK, L0
Maibke B JBa pa3u Oulbllie, HDK B PO3BUHEHUX KpaiHax. Cwuryamis 3
CHEepPrOCIIOKUBAHHAM TPOJOBXKYE TMOTIPUIYBATUCA y 3B'A3KY 3 MPUPOJHUM CTapiHHIM
KHUTIIOBOTO (POHIY KpaiHu.

3a ouiHkamu excrnepTiB 90 % ykpaiHCbKUX O0araTornoBEpXiBOK MNOTPEOYIOTh
TepMoMoiepHizailii. [I[puyomy MoBa Hje mpo KOMILIEKC pOOIT MO YTEIUICHHIO OYIMHKIB,
a HE MPO TEPMOI30JISILII OKpEMUX KBapTUp, AK 1€ pOOUTHCS B JAaHUU Yac. 3ayBakKUMO,
o6 TepMomojiepHizyBaTu 25 % icHytouux OyaiBens 1o 2020 poxy B YkpaiHi, 3a
nigpaxyHkamu Jlep>keHeproepeKTUBHOCTI, MTOTPIOHO 3aTy4uTH 8,2 MIIPJ. €BPO.

[loTouna poOoTa [epKOpra”HiB B LbOMY HANpPAMKY BUIIIAAa€ TPUOIU3HO
HacTynHUM 4uHOM: 3 2014 p. mo cepenuny 2016 p. Tak 3BaHI «TEIJIi» KPEAUTH OYyIu
Bunani npubnuzHo 1 % ykpaincekux npomorocnomapcts 1 menme 2 % OCbBb, ki
CTBOPCHI JIUIIIE B IT'ATil YacTHHI OaraTonoBepxoBux OynuHKIB [8]. MoxHa mopaxyBatu
CKIJIbKU ACCSTUIITH Oy/1e MOTPIOHO /Uil YTEIUIEHHS BCIX OyIMHKIB TAKUMH TEMITaMHU.

OpHi€0 3 TOJOBHUX NPUYUH TaKOrO CTAHOBUIIA € BIJCYTHICTh €KOHOMIYHOI
MOTHBAIlli TIIBUIIYBaTH €HEProePEeKTUBHICTh Yy 3HAYHOI YAaCTHUHM MEIIKAHI[IB
OaraTokBapTUpHUX OyauHKIB. Skmo ypsa muanyBaB B 2016 p. «obmaromisitiy»
cyOcuIissMM Ha OIUIaTy JKUTIOBO-KOMYHaNbHUX mociayr 60 %  ykpaiHChKUX
JIOMOTOCIIOJIAPCTB, TO, MOKHA MPUITYCTUTH, 1[0 B OUTBIIOCTI 6araTornoBepxiBOK KpaiHu
710 TIOJIOBMHU BJIACHUKIB KBapTHp Maiu 6 OyTH ofepKyBauaMu cyOCcuaii. A 1ie o3Havae,

1o iM He oTpidHi Hi OCBB, Hi TepMoMoOAepHi3allis.
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Y mpoekti Oromkery Ha 2017 poky Ha 3axoad 3 IMABUIIEHHS
eHeproedekTuBHOCTI 3aKkmaneHo 800 mMiH. TpH., a Ha cyocumii — moHax S0 Mupa TpH.
AHay3 BUTpAaT BKazye Ha XUOHICTh MIAXOMIB Yy TIUIAHYBaHHI ITiABUIIECHHS
eHeproedexkTuBHOCTI Kpainu. [Ins mopiBHsHHA B €C Ha eHEproeeKTUBHICTH 0
2020 p. manytoTs BUuTpadaTu He MeHie 100 Mp/ 1071, MOPIvHO.

TakuM YWHOM, Ha CBHOTOJHIIIHINA JeHb OOpOTHOA 3a EHEepro30epeXeHHs Ta
eHeproeeKTUBHICTh MO-YKPATHCHKH B OCHOBHOMY 30CEpEIKE€HA Ha TMOJSX 3BITIB 0
MB® mist oTpuMaHHs 4eproBux TpaHIIB KpeauTiB. PeanmbHa pobota, HameBHO, I
nornepeny.

OuiHka eHeproepeKTUBHOCTI B JaHUM Yac — OCHOBHUM cmoci0, KU
BUKOPUCTOBYIOTh JIJIS BHM3HAYCHHS TOKA3HUKIB PAIIOHATILHOCTI BUKOPUCTaHHS
eHepropecypciB. ['oloBHe, Ha 110 MarwTh OyTH CHPSMOBaHI OCHOBHI 3YyCHJUISL IS
MOJIIMILIEHHS OI[IHKH €HEeProe(eKTUBHOCTI - II€ HOPMaTUBHO-NpaBoBa 0Oaza. Y Hil
NMOBUHHI OyTH CyBOpO C(OpMYyJIbOBaHI TMOKA3HUKU OOMIKYy Ta KOHTPOJIO 3a
BUTPAYAHHIM PI3HUX €HEPTrOPECypCiB.

SIxicHa 1, TONOBHE, O0'€KTMBHA OIlIHKA €HEeProe(EKTUBHOCTI Oylie MOCSTHYTa
TUIBKH Yy pa3l CIUIbHUX 3YCWJIb YCIX CTOPIH, IO OepyTh y4yacTh B mpoiieci. KepiBHULITBO
KpaiHm Mae 3a0e3MeunTH TPAaMOTHY HOPMATHBHO-TIPABOBY OCHOBY  OIIIHKH
eHeproeeKTUBHOCTI Ta CTBOPUTH BCl MOXJIMBOCTI JUIA 11 peasi3allii, a HaceIeHHs, K
OCHOBHHMH CIIOXKMBa4, B CBOI 4Yepry, IIOBHUHHE BIAMOBINAJLHO CTaBUTHUCSA 1O
SHEPreTUYHUX PECYpCIB 1 paIllOHATBHO iX BUKOPUCTOBYBATH. Taka B3a€MOJIIsl TIPUHECE
PE3YNbTATH B IOCUTh KOPOTKI TEPMIHH.

Hame maiiOyTHe HEpO3pUBHO NOB's13aHE 3 €HEProe(PEKTUBHICTIO B MOOYTI 1 B yCIX
cdepax misuibHOCTI. J1Jis 11bOoT0 TpebGa BUMTHUCS PO3OUPATHCS Y BCIX 11 TPOSBaX, BUUTHUCS
paxyBaTH BUIOJIY BiJ 3aCTOCYBaHHS THUX, YW IHIIMX EHEPrOHOCIiB 1 MNpUAMaTH
npaBuiIbHI pilieHHs. B nanuii yac aganroBana Minperion0yaom Ykpainu eBporeicbka
METOJIMKA TIO0 €HEeproeeKTUBHOCTI, 3aCHOBAaHA HAa pO3paxyHKax 1 Ja€ BIAMOBIAI Ha
Oararo muTaHb. [looKEeHHS METOAMKHM BXKE€ aJanToOBaHl JO Cy4YacHUX YKpPaiHCHKUX

OyAiBEIbHUX HOPM.
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Y 2015 pomi BBeneHO B Jil0 JABa JEPKABHUX CTaHAAPTH YKpaiHH, 110
CTOCYIOTBCSI C€HEpreTUYHOi e(EeKTUBHOCTI OymiBeNlb. Y HHUX BHUKIAACHI METOIUKH
PO3paxyHKy €HEeprocroKMBaHHS MPH OMAJICHH1, 0XO0J0XKEHH1, BEHTHJISII1, OCBITJICHHI 1
rapsyoMy BOJOIOCTauaHHI, a TaKOX KEPIBHUITBO MO TMPOBEACHHIO EHEPreTHYHOI
OLIIHKH Ta EHEPreTHYHOI cepTudikaiii Oy /1iBens.

IIpencrabnena B manux JJCTY meroauka - HaOlp aganTOBAHUX II1J HaIllOHAJbHI
YMOBH €BpOMEUCHKUX CTaHAApTIB, po3pobieHux (axiBusgmu €Bpocoro3y 1 Ykpainu. B
€Bponi Taka MeTojauka po3pobieHa Ha miaTpumky JupexktuBu 2010/31/€C «IIpo
eHeproedeKTUBHICT, OyaiBenb». B YkpaiHi - Ha MiATPUMKY aHAJOTIYHOTO 3aKOHY
Vxpaiau «I[Ipo eHepretnuny edekTuBHiCTh OyniBensb» [9].

Ha eneproedexrupnicts B €C cnpsiMmoBaHi 1 0araTo 1HIIMX JTUPEKTUB. YKpaiHa
B3sJIa Ha cebe 3000B'I3aHHS IMIUIEMEHTYBATH €Ki 3 HUX, CTAaBIIM MOBHONPABHUM
wieHoM EnepreTuuyHoro cniBroBapuctBa. OJIHIEI0 3 HOBUX, TICHO MOB'S3aHUX MIXK
coboro 3  [MupextuBoro  2010/31/€C, € [upextuBa 2012/27/€C  «llIpo
eHeproe@exkTuBHICTEY (3amiHtoe {upexktuBy 2006/32/€C). 1{i 1OKYyMEHTH OMHUCYIOThH
€IVHI TIIXOAHU JIepXKaB JI0 eHeproeeKTUBHOCTI, 30KpeMa, JO0 BU3HAYCHHS OCHOBHHX
aIbTePHATUBHUX JDKEpEN TeIionocTadyaHHs OyniBens. KirodoBa ponb cepen mxepen
BiJIBE/IcHA LIEHTPaJIi30BaHOMY TEIUJIONOCTAYaHHIO. HepxaBu 3000B's13aH1
KOHTPOJIFOBaTH, MO0 10 TMOodYaTrKy OyJiBHMUIITBA HOBUX Oy/iBenb Oyina BpaxoBaHa
MOXJIMBICTh ~ TEXHIYHOTO,  €KOJIOTIYHOITO 1  €KOHOMIYHOTO  3aCTOCYBaHHS
HUKYCHABEACHNX BHUCOKOS(DEKTUBHUX albTEPHATUBHUX CHUCTEM, 3a YMOBH iX
noctymnHocTi (Jupextusu 2010/31/€C):

— JICLEHTPAJII30BaHl CHUCTEMU EHEPrornocTayaHHs, 10 BHKOPHUCTOBYIOTH
MTOHOBJIIOBaHI1 JpKepesa eHeprii,

— CHCTEMHU €HEpromnocTayaHHs BiJl KOMOIHOBAaHOTO BHUPOOHHUIITBA ENEKTPO- 1
TEIJIOeHeprii (KoreHepanis);

— IEHTpati30BaHl a00 KBapTaJlbHI CHUCTEMHU TEIJIOMOCTAYaHHS TMOBHICTIO a0o
YaCTKOBO BUKOPHUCTOBYIOTh IIOHOBIIIOBaHI JIKE€pEsia eHeprii;

— TEIJIOB1 HACOCH.
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[{i BUMOTH 3HANIILUIM CBOE B1IOOpaKEHHS B YKPATHCHKUX OYIBEIIBHUX HOpMax —
JIBH B.2.2-15-2005 <« KwutnoBi Oymuuku» 1 JIBH B.2.5-67:2013 «OmaneHns,
BEHTWIALISE Ta  KOHJAWIIIOHYBAaHHS».  3aCTOCYBaHHA  IE€pEpPaxOBaHUX  BHUIIE
aIbTEPHATUBHUX JDHKEPEN TEIJIONOCTauYaHHsI HE BUMAra€ TEXHIYHOTO Ta €KOHOMIYHOTO
OOIpYHTYBaHHS, B TOW 4ac, SIK JUIS 1HIIMX JpKepen oOrpyHTYBaHHs € OOOB'I3KOBHM, a
came JJis:

— KBapTUPHUX Ta30BUX KOTJIIB;

— TBEPAONAJIMBHUX KOTIIIB;

— MICIIEBOI KOTEJbHI (J1ax0B0i, BOy0BaHOi a00 nMpuOy/10BaHOi);

— €JIEKTPOKOTJIIB, €JIEKTPOONATIOBAILHUX MPUIAAIB (KpIM THX, SIKI CIIOKHUBAIOTh
€JIEKTPOCHEPT1I0 BIiJl MOHOBIIOBAHUX JDKEpes, abo BiJ 3arajibHOi €HEprocUCTEMHU B
HIYHHUH Yac).

TakuMm 4MHOM, NEPEBAKHUM € IIEHTPaI130BAHE TEIUIONOCTaYaHHs. Y pO3'sICHEHH1
€spoxkomicii 10 JupextuBu 2012/27/€C 3a3nadueHo, 110 TPU POl aJIbTEPHATUBHUX
CleHapiiB Teruio3a0e3NeueHHs, Jep>KaBu 3000B's{3aHI BUBUMTH, B MEpIIy YeEpry,
MOXJIMBICTh 3aCTOCYBaHHSI:

— CUCTEM 3 JpKepeaaMu KOMOIHOBaHOTO BUPOOHHUIITBA €JIEKTPO- 1 TEIIOEHEPTTi;

— 3aCTOCYBaHHSI CUCTEM IIEHTPaIi30BaHOTO TEIUIONOCTAYaHHsI, K1 TIOBHICTIO 200
YaCTKOBO BUKOPHCTOBYIOTH IIOHOBITIOBaHI JI’Kepeia eHeprii.

JIume ToAl, KOJM 3aCTOCYBAaHHA LHUX CHUCTEM TEXHIYHO HEMOXIMBO abo
€KOHOMIYHO HEJOIIBHO 3 YpaxXyBaHHSM JIOBFTOCTPOKOBUX BHUTpAaT 1 BUTOM, CIiJ
NeperTH 0 PO3MIISIAY 1HIMUX BapiaHTIB €(PEKTUBHOTO TETUI03a0€3MEUYCHHS, TaKUX SIK

1HIMB1TyaJIbHI.

1.3 Kputepii BUOOpY cXeM TeIIoNnoCcTayaHHs
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KitouoBuM kputepieMm BHOOpPY IIEHTpaAi30BaHOTO abo0  1HAMBIIYyaIbHOTO
TEIJIONIOCTaYaHHsI € iX e(eKTUBHICTh. BuU3HaYeHHS HOTO TMOHATTA IS JDHKEpel
Tertonoctadanus naHo B Jupextuni 2012/27/€C:

— edeKTHBHE IICHTPANi30BaHE  TEIUIONOCTAYaHHS  Ma€, IOHANMEHIIIe,
BUKOprCcTOBYBaTH 50% TOHOBIMIOBAaHUX JKepen eHeprii abo 50 % BimmparboBaHOT
TeroTu, abo 75 % koreHepoBaHoi Teruiothd abo 50 % Big kKoMmOiHAIT 3a3HAYCHUX
€HEprii 1 TeTJI0TH;

— e(dexTuBHE 1HAUBIAYyaJdbHE TEIJI03a0€3MEUEHHSI MAa€ CIOKUBATU MEHIIIE
MEPBUHHOT €HEePrii B MOPIBHIHHI 3 €PEKTUBHUM IIEHTPAJI30BaHUM TEIUIONOCTAYaHHIM
a00 CTUIbKU ) NEPBUHHOI €HEPTii, aJie 3a HIXKYOIO LIHOIO.

Tomy 1711 BU3HAYEHHSI €HEProeEeKTUBHOCTI JIXKepesa eHeprii HeoOX1HO 3HATHU
HOTO TIOKa3HWK CIOKMBAHHS TEPBUHHOI eHeprii. Meroaumka BH3HAYCHHS IHOTO
MOKa3HMKA JIaHa B 3a3HAYCHHUX BUINE cTaHAapTax. HaBememo nuiie neski pe3yiabTaTH
pO3paxyHKIB IS PI3HUX JDKEPENl 13 CYYaCHOI CHUCTEMOIO ONAJCHHS Ta rapsioro
BojonoctauanHst (puc. 1.1). Caig 3a3Ha4UTH, 10 CY4YacCHOK CHUCTEMOIO OMaJeHHS
BBA)KAETHCA CHCTEMa, IO BIJAMOBIIa€ MIHIMAJbHUM €BPOICHCHKUM BHMOTAM IO
eneproedextuBHocTi (BianosiaHo JCTY b EN 15232:2011):

— aBTOMAaTUYHE PEryJIOBaHHS TEMIIepaTypd TOBITPS B  NPUMILIEHHI
TEPMOPETYJIATOPAMH Ha OMATIOBAILHUX TIPUIIAJIaX;

— peryJIlOBaHHS BIJIYCKY TETUIOBOI €HEPrii CIOKUBAYEB1 3aJIEKHO BiJ] MOTOHUX
YMOB;

— HACOCHA MUPKYJIAIIS TETJIOHOCIS B CUCTEMI OTaJICHHSI.



23

>

o,

]

5

é YareayqacHip

- oBi Meplezka o i

2. S

L TS~ <L Tennbsa Mepexa [F25%| eaekTponiainpis

= . S —— | T — — . . 1

g Hl KOTJIM —— | T’

= 5 ~~rFFH———— | [ _JlaxoBa KoTe i, A

5 RV ._é.ie!@tgga[; sy +60% Temtoyinabanisr nosHrpn |- i B
______________ Rt ldmm~" 22

a L2 Tipsve eJIeKTpoonaNeH s 60 Yo Terioy THIBaNiA HOBIIpP3

E 1,0 ANBTEPHATHBHE /KEPEo AlbpTepHATHBHE JFKepPeIo

§ 0.8 3a Jnpexrusoro 2010/31/€C 3a lnpexrusor 2010/31/€C

= et

o lenuipBuH HaCod + [ARVMVIIOBAHHS {F COHSMHHI KOJICKT( P

.20,6 = 8 o e e B |reeem 5 e § o mssss o |8 ko|=

=100 1000 10000

54

9 OnamoBaHa miaoia, m?

Pucynok 1.1 — 3icTaBieHHs eHeproeeKTUBHOCTI CY9aCHOTO TEIIOOMOCTaYaHHs

oyniseins [10]

[TepepaxoBaHni MiHIMaNbHI BHUMOTH BXE 15 pOKIB € 0O0OB'SI3KOBHMH 32
OyniBenpHUMH HOpMamu Ykpainu. Crtapi OyniBii, 6€3yMOBHO, iM HE BiJIMOBIJIAIOTh.
HoBi OyniBni 3 iHAWMBiIyaJbHUMH KBapTUPHUMH KOTJIAMH TaKOXX HE BITHOCATH [0
cyyacHUX. OCKUIBKH 3 MEpPEepaxOBaHUX BUIIE HOPMATHUBHO-OOOB'S3KOBUX BUMOT 00
eHeproe()eKTUBHOCTI BOHM, Hal4acTilie, He MAalOTh aBTOMAaTHYHUX TEPMOPETYIISATOPIB
Ha ONAJIOBAJILHUX MPUJIANax 1 HE MalOTh aBTOMAaTUYHOTO PETYJIIOBAHHS TEMIIEpaTypu
TEIUIOHOCISI 4Yepe3 MOroJHI yYMOBH. 3aMiCTh aBTOMAaTUYHOIO, PEryJIOBaHHS
3aiicHIOEThCS BpyuHy. lle o3Haudae, mo mig crapux OyJiBedb 3 LEHTPaIi30BaHUM
TEIUIONOCTaYaHHsIM 1 HOBHX OyJiBedb 3 KOTJIaMU rpadiku OyAyTh pO3TAIlIOBYBATHUCA
npubau3Ho Bix 30 % mo 40 % Bume Bix rpadiki Ha puc. 1.1 (moka3zaHo CTpUTKaAMM).

I'padiku  mnpeacTaBisiioTh COOOK  3aJeXKHICTh KOe(DIIiEHTa BUKOPHUCTAHHS
MEPBUHHOT €HEprii MpU 3acTOCYyBaHHI TOTO, YM IHIIOTO JpHKepena Teruio3abe3neyeHHs

B/l ONMaJOBAIIbHOI Tulomil. YMM MeHIe 3Ha4yeHHsI I[bOro Koe(illieHTa, THUM HIKYe
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CIIO’KMBAaHHS HEBIJTHOBJIIOBAHUX €HEPropecypciB (rasy, Byruuis, MasyTy 1 iH.). Tak, as
IEHTPAi30BAHOTO  TEIUIONOCTAYAHHsA, W0 O0OCIAyroBye Omm3bko 10 THC. M
OMaTIOBAIBHOI TUIONI (KiJbKa OYJIUHKIB-«XPYIIOBOK») 1 JJIsI KBAPTUPHOTO KOTIIA, IO
o6cyropye 100 M° omamoBambHOI IOy (OHA KBAapTHpA), MPH CIIATIOBAHHI rasy
BUKOPHCTAHHSA TMEPBUHHOI eHeprii mnpubmmu3Ho onHakoBe. llpu oOciayroByBaHHI
LHEHTPAII30BaHUM  TEIUIONOCTaYaHHAM  Oulbllle, HDK  JBOX  «XPYILIOBOKY,
eHeproeeKTHUBHICTh CTAE BUIIE, HIK TS 1HAUBIyaTbHUX KOTIIIB.

JlomorTucst OUIbIII BUCOKMX IMOKAa3HUKIB €HEProe(eKTUBHOCTI, TOOTO 3HU3HUTH
BUKOPHUCTAHHS IEPBUHHOI €HEprii, MOKHa MO-pi3HOMY. Tak, HampuKIaJ, MOXHa
3aCTOCYBaTH CHUIbHE BHPOOJICHHS TEIUIOBOI Ta eyeKTpuuHoi eHeprii. Toxi rpadik
TEIIOMEPEK1 OMYCTUThCS pubiu3HO B 1,7 pasu. Came Takuii rpadik XapakTepHUN 1is
LHEeHTpali30oBaHoro  rtemaonocradyanHs Big  TELl, oOckiipkn B TEIJIOMEpExi
BUKOPUCTOBYIOTh  KOoreHepoBany  teminoty. Tomy  TELl  BigHOCHUTBCS 110
eHeproeekTuBHOI cuctemi TeronoctadadHsa. Jlocsartu  ananoriunoro 3 TEI]
MOKa3HUKa, 3aCTOCOBYIOYH HallCyyacHIIi KBapTUPHI ra30B1 KOTIH, JOCUTh CKiaaHo. Lle
MO>KJIMBO JIMIIIE B KOMOIHAIT Ta30BOTO KOTJA 3 COHSYHUM KOJICKTOPOM ISl Tapsyoro
BOJOINOCTAaYaHHS 1 TEIUIOYTUJII3aTOpOM cucTeMu BeHTwsauii. Ha puc. 1.2 crpinkamu
MOKAa3aHO TMOPIBHSIHHS €HEProe(EeKTUBHOCTI Ta30BOr0 KOTJa B IMOEJHAHHI 3 PI3HUM
oOJaIHAaHHSAM BHYTPIIIHIX 1HKEHEPHUX CHCTEM (OIMaJIeHHS, Tapsyoro BOJAOIIOCTaYaHHs,
BEHTWIAIII) B KBapThpi / OymIHHKY 3 omamioBaipHO0 rmiomero 200 m°. Kpusi Ha
rpadiky, mo3HaueHi «40» 1 «90» — 1e piyHEe MUTOME EHEProcrnokuBaHHSA [KBTTOM]
OJHOTO M’ ONANIOBATBHOI TUIONH. 3MiHA MOPSAKY pPO3TANIYBAHHSA IHX KPUBHX

B110YBa€ThCS MIPHU 3aCTOCYBAHHI BIIHOBJIFOBAHUX €HEPTrOPECYPCIB.
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0 — cucTema omnajieHHs HallJIbHA 3 TA30BUM KOTJIOM; 0aK aKyMyJISITOp CUCTEMHU

raps40ro BOJAOINOCTa4YaHHA,
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Pucynok 1.2 — EHeproedekTUBHICTD TeM103a0€311eUeHHs BiJl 1HIUBIAyaJIbHOTO

kotiaa [10]

KoedinieHT BUKopHCTAaHHA NepBHHOT eHeprii
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B — CHCTCMaA OIIAJICHHA 3 Ta30BUM KOTIIOM, OIIAJIIOBAJIbBHUMM IIPHUJIdaMU 3

TEPMOPETYJIATOPaMH; OAK aKyMYJIATOP CUCTEMH rapsyoro BOJONOCTAYaHHS; YTHIII3aTOP

TEIJIOTH BEHTWIALIIHOTO MOBITPS, IO BUIAISETHCS;
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I — CCTEMAa OIAJICHHS 3 Ta30BUM KOTJIOM, ONAJIOBaJIbHUMHU NIPUIIAJaMH 3
TEPMOPETYIATOPAMU; OaK aKyMYJISTOP 1 COHIYHHUI KOJIEKTOP CUCTEMH rapsuoro
BOJIONIOCTAYaHHsI; YTHIII3aTOP TEIJIOTH BEHTHWIIALIIMHOTO MOBITPS, 1110 BUAAISAETHCS

Pucynok 1.2, apkymr 2

HaBeneni rpadiku po3pobieHi 3a HIMEIBKOI METOAMKOIO 1 MPEACTaBJICHI B
craugapti DIN V 4701-10 Bbl 1. Ils meroauka msria B OCHOBY €BPOICHCHKOI Ta
yKpaiHChKOi MeToauK. BoHa M03BOJSE MOCHTH HAOYHO BHU3HAYHUTHCS B TPUHHATTI
eHeproeeKTUBHOTO PIIICHHS MPU KOHKPETHOMY 3aBaaHHi. Hampukiaa, mpu BuOOpI
JpKepena Teruio3al0e3neueHHss abo 1HXeHepHoi cucteMu OynuHKy. BoHa no3Boiisie
TaKOX BUPILIYBAaTH 3aBJaHHS HA PiBHI KBapTaly, MICTa 1 IEP>KaBU B LIJIOMY.

OcHOBHE MTPU3HAYEHHS METO/IUKHU:

— OIlIHKA BUKOHAHHS HOPM TUTAHOBUX MOKA3HHUKIB €HEPTOCIIOKUBAHHS,;

— ONTHUMI3allisl €HEPreTUYHUX IMOKAa3HHUKIB MPU HOBOMY OYIIBHUUTBI LUIIXOM
BHOOPY €HEPreTUUHMX MMOKA3HUKIB 3 KIJIBKOX MPOSKTHUX BapiaHTIB,;

— IHAMKaLIS PIBHS €HEProe(peKTUBHOCTI ICHYIOUUX OyA1BEb;

— OIliHKa e(eKTy BIJ 3aCTOCOBYBAaHHUX  3aXO/dIB MO  CKOPOYEHHIO
€HEProCcroKUBaHHS B ICHYIOYIH OyZiBIl 3 pO3paxXyHKy €HEpronoTpeOdu B MOPIBHIHHI 3
ICHYIOUHUM CTaHOM;

— TPOTHO3YBaHHS MOTPEOM B E€HEPTeTUYHUX pecypcax Ha HAI[lOHAIBHOMY a0o
MIKHApPOJIHOMY PIBHSIX IUIIXOM PO3PaXyHKY €HEpronoTpeou AeKIIbKOX OyIiBeNb, Kl €
penpe3eHTaTUBHUMU JJIs1 BChOTO JKUTIOBOTO (hOHY.

[To cyTi mepepaxoBaHi 00JaCTI 3aCTOCYBaHHS METOAMKU — L€ THCTPYMEHT JUIs
NPUIHATTS pillIeHHs 3 0aratboxX 3aBAaHb €HeproePexkTuBHOCTI. Lle 1HCTpyMeHT, AKui
JI03BOJISIE 1T030aBUTH YKpaiHy BiJ NPUNAHATTS MOCHIIIHUX HEOOAYMaHUX i, 0COOIUBO
JiaMeTpalbHO MPOTUJICKHUX eHeproedekTuBHOCTI. [Ipuknaan Tomy - auCKpeauTaiis
LHEHTPaII30BaHOTO  TEIUIONOCTayaHHS. AJKE BHCOKOE(EKTMBHA KOTeHepamis 1
[EHTPATI30BaHE TEIUIONMOCTAYaHHS MAIOTh KyJIW OLIBIN 3HAYHUN MOTEHIAT €KOHOMIi

MEePBUHHOI €Heprii, HDK I1HAWBIAyaJdbHE Teruio3abesneueHHs. BiamoBigHo A0



28

Hupextusu 2012/27/€C nueit moteHuian e He BUKOPUCTAHUM B 3HA4HIM Mipi. Tomy

neprxaBu-wieHd €C MOBUHHI MPOBOJUTH MOTO KOMIUIEKCHY OLIIHKY.
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1.4 IToreHmian eHeproeEKTUBHOCTI TEIIOMOCTaYaHHS

OmiHiooun  BITYM3HSHE  IEHTPATi30BaHE  TEIUIOMOCTA4aHHS,  MOXKHA
CTBEp/KYBaTH, IO MOTEHIal HOTro eHeproe(eKTUBHOCTI MIACHO OyX€ I1CTOTHHIA.
be3zymoBHO, Tpeba MpOBOAUTH TaKl 3aX0AH, K 3aMiHa TPYyOONPOBO/IIB, TOPLIOK, KOTJIIB
1 T. 1., aje JHIle MPU KOMIUIEKCHOMY MiIX0/l — MOYMHAIOYH BiJ OyAiBIL 1 3aKIHUYIOUU
JpKepesnoM TeruionocrtayaHHs. CaMme Tak IOCTaBlIEHa 3ajiada €Heproe(eKTUBHOCTI B
Hupextusi  2010/31/€C. Y cBowo uepry, B [HupexktuBi 2012/27/€C nns
€HEepronocTavyaibHuX KoMIaHii nponucano: «Koxna nepxaBa-wieH €C Mae TpUIHATH
nporpamy 3000B's3aHb 10 €HepreTuyHii epexTuBHOCTI ... Ii MeTa moBuHHA OyTH,
IIOHAaMEHIIIE, €KBIBaJE€HTHA JOCATHEHHIO eKoHoMii eHeprii 3 1 ciunsa 2014 p. mo 31
rpyanas 2020 poxy B po3Mipi 1,5 % piuyHOro 0OCSITY IMOCTAaBOK €HEPTrii KIHIIEBUM
CIO’KMBAaYaM IO BCIM MOCTadajJbHUKAM €Heprii abo BCIM po3ApiOHUM €HEPro30yTOBUM
KOMITaHIsIM 32 00OCSArOM, YCEpEeIHEHUM 3a OCTaHHI TPU POKH, L0 MEPEAYyIOTh 1 ClUHs
2013 p.» Ak 6aurimo, HaBE/IeHI YMOBH KOPCTKI 1 IIJIECTIPSMOBAHI.

[IpoTe, B yKpailHChKUX TEIUIOMEpPEXKaX € KyAW OUIbIl I1CTOTHUN TOTEHIlIAJ
3HIDKEHHSI €HEPTOCTOKUBAHHS, HIK Yy €BPOMEUCHKUX. 3HU3UTH EHEPrOCHOKMBAHHS
KIHIIEBUX CIMOKMBAUiB IIEHTPAI30BAHOTO TEIUIONOCTaYaHHs B YKpaiHi Ha BETUYUHY BiJ
30 % mo 50 % — mocuiibHE 3aBAaHHS TIPH 3a0€3MEUYCHHI SKICHUX TOCTYT 3 OMaJieHHS Ta
rapsiaoro BojonoctadaHHs. J{Jis 1iboro HeoOX1HO 31MCHUTH OpraHi3alliifHi Ta TEXHIYH1
3axoau. [Ipruuomy 3axoau MOBUHHI TOKOPIHHO BIAPI3HATUCS BiJl peai30BaHUX B JaHUI
4yac, SKMMM HE3aJI0BOJICHI CIIOKMBaul — BIJKJIIOYEHHS Tapsiuoro BOJOMOCTavYaHHS 1
3HIDKCHHSI TeMIEepaTypu TMOBITPs B OyMIBJISIX, TOOTO TOTIPIIEHHS SKOCTI MOCTYT, IO
HATAr0ThCS.

Jlis  iCTOTHOTO 3HWKEHHS CHEPrOCMOXKMBAaHHA TIPH  I[IEHTPai30BAHOMY
Terio3ade3neyeHHl Tpeda po3poOUTH 1 BTITUTH HOPMATHUBHI BUMOTH TI0 3a0€3MEUCHHIO
TEIJIOBOIO CTIMKICTIO CHCTEM OINAaJEHHsS: 3 MIJBUIIEHHSM TEMIEepaTypu 30BHIIIHBOTO

MOBITPS HEOOXITHO HE TUIBKM 3MEHIIYBAaTH TEMIEPATypy TEIUIOHOCIS, a i 3MEHIIyBaTH
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Horo BuUTpaTy. 3a BCl POKHM ICHYBaHHS TEIJIOMEPEk 3MEHIIYBAIU TUIBKK TEMIIEpaTypy
TEIUIOHOCISI B cucTeMax omajeHHs. B Ykpaini 10 cux mip CUCTeMH OMajeHHs CTapux
OyJiBeNb MPAIIOIOTh 3 MOCTIMHUM T1APABIIYHUM PEKUMOM, a Tpeba — 31 3MiHHUM. B
pe3yabTaTi B HAIBHOCTI MEPETPiB MPUMILICHB, IO MIATBEPAKYIOTh BIAKPUTI OATKOHU 1
BIKHA/KBaTUPKU B KIHI[I ONAJIOBAJIBHOTO TMEpioAy. YCYHYBIIM JIUIIE€ TUIBKU LEH
HEJIONIK BIJANYCKY TEIUIOBOi €HEprii, MOKHa CKOPOTHUTH il CIIOKMBaHHS MPUOIU3HO Ha
30 % 1 Ha CTUIBKM K 3MEHILIUTH IJIATy 3a onaneHHs (puc. 1.3).

Opranizaiis peryiroBaHHS BHUMAara€ IHIUBIAYaJbHOTO IOXOAY, TaKk $K BOHa
3aJIeKUTh BiJl JDKEpesa, TUITY TEIJIOMEpeXi, CTaHy 1HIUBIIyalbHUX TEIJIOBUX IMyHKTIB
OyniBenb. Kpammii cnocid — aBTOMaTUYHE pETryJIOBaHHSA Ha JDKEepenl eHeprii 3
KOPUTYBAaHHSIM B I1HIUBIIyaJIbHUX TEIJIOBUX MyHKTaX OynuHkKiB. Hadripmmii (sx
TUMYacOBUM 3axiJl) — py4yHuid. be3ayMOBHO, B OCTaHHbOMY BHUIIQJKy MU HE JOCSITHEMO

MaKCUMaJIbHO MOIIMBOTO €EKTY, ajie Pe3yJIbTaT BCE K Oy/1e€ ICTOTHUM.

pakTnuna

BHTpAaTa
TeIJIOHOCIH

noTpidoHa
BHTpaTa
TeIIOHOCIS

BUATPATA TEILJIOHOCIA

TEMIIEPATYPa TEIJIOHOCIA

dt=6531,5°C

-30°C -20°C -10°C 0°€ +10 °C
TeMIIEPATYPa HABKOJUILIHBOTO MOBITPA

Pucynok 1.3 — ®akTuyHa 1 noTpiOHA BUTpATa TEIJIOHOCISA B CHCTEMAaX

onanroBanHs [10]

HaitigeanpHinmi crociO 3HMKEHHS €HEProCIOKUBAHHS — KOMIUIEKCHUM MiIXi,
SKUW BKJIIOYAE TEPMOMOJIEPHI3aIlil0 Oy/iBellb, MOJEPHI3aIlllI0 MEpexX 1 JKepel

Teruionoctayanus. lle ckimagHuil 1 TpUBaNMii HUISX, TOMY B YKpaiHi BiH BHPIIIYETHCS
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BUOIPKOBO 1 HE 3aBX/JIM MPABUIIBLHO 3 TOUKHU 30pYy €Hepro30epekeHHs. Tak, Hanpukiai,
XapaKkTepHa MOMUJIKA - yTeruieHHs OyaiBenb. Lleit 3axig He MpU3BOIUTH A0 3HMKEHHS
eHeprocrnokupanHsg. CTapa cucTtemMa OMaJIeHHS 1 CTape JKEPEso TEIJIONOCTaYaHHs He
3[IaTHI BiJpearyBaTH Ha YTEIUICHHS, 3aMiHy BIKOH 1 T. 7. Po3paxyHKu 3a METOIHKOIO
Jal0Th BIAMOBIAL HA Te, IO Tpeba pOOUTH NpU YTEIUICHHI OYAMHKY IJi JOCATHEHHS
ICTOTHOTO 3HMKEHHSI €HEProCHOKMBaHHS — BUKOHATH Xo4a O MiHIMalbHI BUMOTH 3
eHEProe()eKTUBHOCTI CHCTEMH OITaJICHHS.

[le onHa momMumika, sika 4acToO 3yCTpPIYaeThes, 1€ MEpexil Ha BUKOPUCTAHHS
aJIbTEpHATUBHUX €HEProHOCIiB. /{51 BUpILIEHHS TaKUX 3aBJaHb B METOJUIl HAaBEICHO
KOoe(DILIEHTH 31CTABJIEHHS PI3HUX €HEProHOCIiB MK coOoro (Tadn. 1.2). Tak, nepexin 3
rasy Ha HETMOHOBIJIIOBAHY €JIEKTPOCHEPTiI0 BiJl €JUHOI €HEPrOCUCTEMH IPU3BOJIUTH 10
30UTBLIEHHS! CIIOXKMBAHHS NepBUHHOI eHeprii B (3,14/1,36) = 2,3 pa3u 1 30UIbIICHHS

BUKU/IIB 3a0pyIHIOIOUMX Tra3iB B ekBiBajeHTi CO, — B (617/277) = 2,2 pa3mu.

Tabmums 1.2 — KoeditieHTH BUKOPUCTAaHHS TIEPBUHHOT €HEPTii /TSl 3iCTaBICHHS

pi3uux eHepronociis [10]

Koediuient KoedimieHT BUKnAiB
- BUKOPHUCTAHHS
Enepronociii . cO,

NEPBUHHOT €Heprii

HenonosnroBanpHi kr/ (MBt-ron)
Masyt 1,35 330
I'az 1,36 277
AHTpaIuT 1,19 394
Bype Byrijus 1,40 433
Kokc 1,53 467
JlepeBHa cTpyxKa 0,06 4
HepeBuna 0,09 14
byk 0,07 13
CocHa 0,10 20
Enextpoenepris Big 'EC 0,50 7
Enextpoenepris Big AEC 2,80 16
Enextpoenepris Bin ByrinmbHUX EC 4,05 1340
3 MillIaHa eJIeKTPOCHEPTis 3,14 617
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1.5 Enepronocii Ta Jpkepesa eHeprii B cucTeMax TeIUIONOoCTavyaHHs

Bapto 3BepHyTH yBary Ha MOKa3HUKHU JJisi JepeBuHU. Ha mepuuit mornsn — 1e
BUTITHE I YKpaiHu pimeHHs 1mo onajieHHo. OIHAaK JepeBUHA CTA€ MOHOBIIOBAHUM
SHEePropecypcoM TUIBKH 32 YMOBHU BIJIHOBJICHHS JIICIB, TOOTO SIKIIO HE 3MEHIIYETHCS X
TIo011a, a00 OpraHi3oBaHi ClieliaibHI HacayKeHHs I 1€l MeTH. | Te, i 1HIIe MOKH He
XapakTepHo s Ykpainu. [{1o 0cobinBicTh HEOOX1THO BPaXOBYBATH MPH 3aCTOCYBaHHI1
KOTJIB, IO CHAIOITh JEpeBHY Tpicky abo mneneru. I[lo3utuBHUM (akTopom €
3aCTOCYBaHHS JEPEBHUX BiAXOAIB a00 BUKOPUCTaHHS JAEPEBHHHM BiJ CaHITAPHOI
OUYHMCTKH JIICIB 1 3€JICHUX HACAKEHb HACEJICHUX MyHKTIB.

Bubip mkepena TeruionoctadaHHs B YKpaiHl TaKoX MPEJCTaBIs€ CKIAIHICTb.
Pexnamyroun o0naaHaHHS, BUPOOHUKH 1HOJI BKa3zyloTh 3aBullleHi 3HaueHHs KKII.
Bapro BigmMiTUTH, 10 €HEProePEeKTUBHICTh JIKEPEN OIIHIOETHCA CHIIBHO 3
1HKEHEPHUMH CHCTeMaMu OY[iBJIl Ha MPOMIXKHOMY HaBaHTaXeHHl. Bu3HavaibHUM
MOKAa3HUKOM TP I[bOMY € CE30HHAa €(QEeKTHBHICTh JDKepena Tero3abe3neucHHs .
Cepenni 3HaueHHsI TIOKa3HHMKA HaBeneHi B Mmetonuill (tabmn. 1.3). BumgHo, mo HaBiTh
HaliCy4yacHilll KOTJIM JaJieki BiJl JOCKOHAJIOCTI. AJie 3amMiHa Ta30BUX KOTJIIB Ha
CJICKTPOKOTIM Ie OLIbIle TMOTIpUIye TOKa3HUKU eHeproeekTuBHOCTI. Tak,
MIEPETBOPEHHS €JIEKTPUYHO1 €HEPTii B TeIIOBY Mae edekTuBHicTh Maitke 100 %. YV Toi
e 4ac, eeKTUBHICTh HaWCy4acHIIIOl BOASHOI cucteMu ckiagae Big 60 % mo 70 %.
3arutaHyBaBIIA  €JIEKTPOKOTEN JJisi BOMASIHOI CHUCTEMH, B)K€ Ha e€Taml pOo3paxyHKiB
BTpavaetbes Bia 30 % no 40 % edextuBHOCTI. [J0 TOTO X, pH NEepexol Ha IEPBUHHY
eHepriro 3a Tabm. 1.2, K ye 3a3Haqyasiocsi, OTPUMYIOTh TOTIPIICHHS MOKA3HUKIB IIE B
2,3 pasu. Cming 3a3Ha4YMTH, 110, 3aCTOCOBYIOUM CyYacHI CHCTEMH EJICKTPOOTIAJICHHS 3
aBTOMAaTUYHUM  PETYJIIOBAHHSIM  TeMIlepaTypd  TOBITpS B OPUMIIIEHHI 1
eHeproedekTuBHICTIO OMm3bko0 70 100 %, OTpUMYIOTH €KOHOMIIO €Heprii B
MOPIBHSIHHI 31 CTAPUMU BOJSIHUMHU cHCTeMaMu onaneHHs. OCKUIbKY B CTapUX CUCTEMaxX

0e3 Takoro TepMOPEryJIIOBaHHS €(PEKTUBHICTh CTAaHOBUTH npuOmu3Ho 50 %. Burpain
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npUOIM3HO B 2 pa3u MO CE30HHOI €PEKTUBHOCTI BiJl BIIPOBAKEHHS €JIEKTPOONAJICHHS
Mai)ke HIBENIOETbCA TMporpameM B 2,3 pasd MNpud BUKOPUCTAHHI TEPBUHHUX
eHepropecypcis. B niomy, 11e npuiiHATHO, OCOOJIUBO NPU BUKOPUCTAHHI €JIEKTPUKHU B
HIYHMA dYac, 1 JOCUTh €(QEKTUBHO TpPU BUKOPUCTAHHI EJIEKTPOCHEPTii BiX

MOHOBJIIOBAHUX JKEPET — T1IPOCTaHIliH, BITPOYCTaHOBOK, COHSIYHUX Oarapeil Ta iH.

Tabmunsg 1.3 — CriiBcraBiaeHHS Jokepen Terutonoctadanas [10]

Enepronociit/ CGSOHH.a
JIxeperno TermionocTayanHs e(EeKTUBHICTb,
mociyra %
1 2 3
CraHgapTHUI KOTEJ BKJI./BUKIL. 71
HuspkoTemnepaTypHHil KOTEN /8
[Tpuponuuii ra3 Konpencaniinui KoTen 80
a00 3pIKEHUH Ta3 | 3BUYAHHIA KOTEI IS KUIUX MPUMIIIECHb 77
(LPG) Koten 15 onanieHHs Ta rapsiaoro 76
BOJIONIOCTAYaHHSI
["a30Bu# KOHBEKTOP IS )KUJIOTO MPUMIIICHHS 71
CraHgapTHUI KOTEJ BKII./BUKIL. 70
CrangapTHUI KOTEJ 0araTOKOHTYPHHI 75
Jlerkuii copt Monymsiiaui KoTen 78
Mas3yTy HuspkoTemnepaTypHHil KOTET /8
Konpgencaminamii KoTen 79
Bonsauii koren 74
Byrimns [TapoBuii koTEN 72
Bs’3kuii copt Koren Ha B’s13kOMy Ma3yTi 3 pyYHUM KEPYBAHHIM 57
Mas3yTy Koren Ha B’SI3KOMy Ma3yTi — aBTOMaTHYHUN 60
Hepe’sni nenern | Koren Ha 0ioMaci — aBTOMaTUYHUAN 68
Hepe’sHi Tpicka | Koren Ha 0ioMaci — aBToOMaTHU30BaHa CUCTEMA 66
(mena) nojayi
Koren na 6iomaci 3 razudikaiiero 68
I[Tiy/kaMiH 3 py4HOIO MOAAUEIO o4
Ixmra Giomaca Koren Ha 6iomaci — pydHe KepyBaHHS 60
TennoBui HaCOC — MOBITPS-TIOBITPSI, KOMIIPECOP 290
['pyHTOBUMI TEIUIOBUHA HACOC 3 BUKOPUCTAHHAIM 390
Enextpoenepris reoTepMalibHOI €HEPTii — Bl TPyHTA J0 BOJU
Enexrponarpisau 99
EnektpoBoioHarpiBau 98
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OmnajnieHHsT BiJ

3 LIEHTpaJIbHUM SIKICHUM PETYJIIOBAHHAM I10

CTapux TEIUIOBUX | TemneparypHomy rpadiky a0 110 °C i3 3pizom 0e3 73
MyHKTIB koperyBaHHs B [TII
Kinens Tabmmmi 1.3
1 2 3
3 LEHTPaJIbHUM SIKICHUM PETYJIOBAHHIM 110
temneparypaomy rpagdiky 110 °C abo Buie 13 65
3pizom 6e3 koperyBanHs B [TII
: 3 LIEHTpaJIbHUM SIKICHUM PETYJIIOBAHHAM I10

OmaneHHs Bifg : ) .
temriepatypHomy rpadiky g0 110 °C 6e3 3pizku 1

CTapuX TEIJIOBUX

HYHKTIB 0e3 KoperyBaHHs B ITII 88
3 LEeHTpaIbHUM AKICHUM peryntoBaHHsaM 3 LTI
0e3 KoperyBaHHs 110 TOTOAHUM YMOBaM
3 MOCTINHOIO TEMIEPATYPOIO TEIIOHOCIS 0e3 50
koperyBaHHs B [TI1
3 LeHTpaJbHUM sIKICHUM perymtoBanssm 1 LITII 3
KOPETYBAaHHSIM TIO ITOTOJTHUM yMOBaM i 93

OmnaJieHHs BiJ aBTOMaTUYHUM OOMEXEHHSIM BUTPATU CUCTEM

HOBHUX TEIJIOBUX OIaJICHHS KOKHO1 OYT1BIII

MTyHKTIB 3 HEHTPaJILHUM SKICHUM PETYJIIOBAHHSIM 13 3p130M
TeMIiepaTypHoro rpadika ta koperyBanusm B [TII 96
10 MOTOJIHUM YMOBaM

[apsiue [lenTpanizoBaHe TeIJIONOCTaYaHHS 9%

BOJIONOCTAYaHHSI

OmnaneHHs Ta [leHnTpanizoBaHe TEIUIONOCTAYaHHS 3

rapsiae MaJTUMHU/KBAPTHPHUMH TETJIOBUMH ITyHKTAMU 98

BOJIONOCTAYaHHSI

Oco06nMBy yBary ciiJi 3BEpHYTH Ha Take CydacHe OOJIaJHaHHS, SIK TEIJIOBI

HacocH 1 rexiokonektopu. Ciif 3a3HAUUTH, 1110 3aCTOCYBAHHS IIUX JKEped eKOHOMIYHO

JOIIJILHO JIUIIE B YTETUICHUX OYJIBIISX 3 CYYAaCHUMHU CUCTEMaMHU OMMAJICHHS, BEHTHIIAII]

1 rapsa4oro BOAOIIOCTAYaHHSA, BHKOHAHHWX 3a Cy4YaCHHMH 6y,21iB€J'IBHI/IMI/I HOpMaMH.

[nakme BuimenepeniueHe oOOMaJHAHHS HE OKYMHUTHCS Y BIIBEICHUNU WOMY TEpPMiH

ekcruryaraiii. Opi€eHTOBHI TepMiHU OKYymHOCTI MoxkHa BuzHauutu mno JCTY b EN

15459:2014, ssxknii TaKOXK € YaCTHHOIO METOIUKH.

VY po3poOui mMeTomuku i YKpaiHu Opanu ydacTh (axiBui Kommasii Yopii

[Tapcouc/ENSI/IMP B TicHiit cmiBnpami 3 ¢axiBusamu JIT «Jlep>xaBHuii HaykoBO-
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JTOCHiAHUN 1HCTUTYT OymiBenbHUX KoHCTpykuiy (HJIBK) 1 immumx opranizamiii 3a
MPOEKTOM TEXHIYHOI JOMOMOTH €BpONEHCHKOr0 OaHKy PEKOHCTPYKIi 1 PO3BHUTKY
(€BPP). CporonHi 3a 1aHUM TIPOEKTOM 31MCHIOETHCSI HACTYITHUM €Tan — CTBOPEHHS Ha
OCHOBI €BpOIEWUCHKOTO0 JIOCBIAy MPOTpaMHOro 3a0e3MeueHHs [Js MOJIETIICHHS

PO3paxyHKIB 32 METOIUKOIO.

1.6 3aranpHa XapaKTepuCTUKa KPUTEPIiB

st Ttoro, mo0O oxapakTepuzyBaTh TIpolieC BUPOOHHUIITBA, Tiepenadi abdo
CIOKMBAHHS €HEprii, OI[IHUTU MOTEHLal €Hepro30epexeHHs Ha PI3HUX 00'eKTax
(ycTraHOBKa, 1€X, MIAIPUEMCTBO, KUTJIOBUI pailOH, PETioH, Aep:KaBa), OOIPyHTYBaTH
NpaBUWIBHICTE BUOOPY e€HEprosz0epirarounx 3axojiB  3aCTOCOBYIOTHCA  KpUTEpil
€HEPreTUYHOI €(PEKTUBHOCTI.

Kpurepiii — 1e neska, JOCUTH 3arajibHa XapaKTEpUCTUKA MPOIIECY, SIKYy MOKHA
BUpa3UTH B uucenbHId ¢opmi. Kputepiii mMae Oytu yHiBepcainbHuM. Hampukian,
kputepii PeitHonbjaca, 110 € BIAHOIICHHSM CHJ 1HEpPIi A0 CHUJ B'SI3KOCTI B TOTOIII
PIAVHY, XapaKTEepPU3ye TiIpoIMHAMIUHI BTPATH Ha TEPTA, a TAKOXK TETUIOOOMIH MpHU Tedil
PI3HMX PIAMH B MOTOKAX Pi3HOI reOMETPil NpU PI3HUX TEMIIEpaTypax, TUCKaX 1 T. 1.

Konu matoth cripaBy 3 eHeprieto, Tpeda po3risaaTy pizHi GizudHi mporecu — ii
BUPOOJICHHS, TEpPEeTBOPEHHS, 30epiraHHs, Tepedady Ha pi3Hl BIACTaHI 1 HAPEIITI,
CHOKMBaHHS. 3aCTOCOBYBaHI Ha TMpPAKTUIl BUJM EHEPrii — TEIUIOBa, EJIEKTPUYHA,
MeXaHI4Ha — BIAPI3HSAIOTHCS 3a CBOIMU BiiacTUBOCTSIMH. Di3udH1 iporiecu BUpOOHUIITBA
1 CIIOKUBAHHS €HEPT1i TaKOXK AYXKE€ PI3HOMAHITHI: 1Ie CIaJIOBaHHs MaJlvBa, MJIaBICHHS,
TepMiuHa 00poOKa MeTalliB, Pi3HI cocoOu OOIrpiBy OyiiBelsb, BUIIAPIOBAHHS, CYIIKA,
neperonka, pektudikaiis ta 6araro iHmmx. OUEeBHIHO, IO IS OMHUCY BCHOTO ITHOTO
PI3HOMAHITTS MPOIECIB HEOOX1HO BHKOPUCTOBYBAaTH HE OJIMH, a 0araTto pi3HUX

KpPUTEPIiB.
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Bigznauumo, 1m0 B JISJIBHOCTI JIIOJIMHM B LUJIOMY HaWOLIBII HepalioHaIbHI
BTpaTH €HEprii cmocTepiraloThesi mpu i1  cmoxuBaHHl. Ilpu BupoOneHni Ta
TpaHCIOPTYBaHHI BTpaTu eHeprii — weHmi. Came cHnoxuBaHHA eHeprii (B
MIPOMHUCIIOBOCTI, CLITBCHKOMY TOCTIOJIAPCTBI, B TTOOYTI 1 B TPOMAJICHKIH JiISUTBHOCTI) SIBIISIE
TOJIOBHHM pe3epB €Heproz0epekeHHs. 3 IbOr0 BUIUIMBAE, IO HANUOUIBIIMIA 1HTEpEC
MPECTABIAIOTh KPUTEPli €HEPreTMYHOi €(EeKTUBHOCTI, TOB'S3aHI 31 CIOKHUBAHHSIM
E€HEPTOpeCypciB.

[Toxa3Huk eHeproeeKTUBHOCTI — aOCOJOTHA, a00 TMTOMa BEJIMYMHA
CHOXUBaHHS, ab0 BTpaTH EHEPreTUYHUX pecypciB OylIb-IKOro MpU3HAYECHHS,
BCTAHOBJICHA JICP)KAaBHIUMH CTaHIapTaMHU.

Mera noka3HuKkiB e(pEeKTUBHOCTI BUKOPUCTAHHS €HEPTii — yCTAHOBKA OPIEHTHPIB,
K1 TOTPIOHO JOCSTHYTH, BUSBIICHHS CIIA0KHX MICIb Y BUTPAYaHHI €HEPrii, BA3HAYEHHS
pE3€epBIB.

OnuH 3 TakuX OPIEHTHPIB — TEOPETUYHO HEOOXITHA KUIBKICTh €HEPreTHYHHX
pecypciB AJid MPOBEJIEHHA TOTO YM 1HIIOro mpouecy. TeopeTudyHo HEoOX1AH1 BUTpATH
TEIJIOBOI €Heprii s OTpPUMaHHS MEXaHIYHOI eHeprii MOKHAa BHU3HAYUTH Yepe3
tepmiunnii KKJ[ mukny Kapno. Butpatu Temsia Ha HarpiB Jerajii nepea TEPMIYHOKO
00pOOKOI0 OOYHUCIIOIOTHCS SIK JOOYTOK PI3HHUIII MOYATKOBOI 1 KIHIIEBOI TEMIEPATYyp Ha
TEIJIOEMHICTh 1 Macy MaTepiany jaetaii. Burpatu Ha miaBlieHHS MeTaly — SIK I00yTOK
MUTOMOT TETUTOTH IIJIABJICHHS Ha Oro Macy 1 T. JI.

OnHak  BUKOPUCTOBYBATH IIed  OPIEHTHP HAa TPAKTUIIl HE  3aBXIU
MPEICTABIISIETHCS MOMJIMBUM, OCKUIBKH 3 PI3HUX MPUYUH OyBa€ BAXKKO TEOPETUYHO
BU3HAYHMTH BUTPATH SHEPTIi.

[Mpuxnan: ¥V cymmibHIN yCTAaHOBII BUTpAaTH TEIUIa Ha CYLIKY MaTepialy He
MOXXYTh OYTH 3aBKIM BUPAXEH! TUIBKK Yepe3 TEIJIOTY NapoyTBOpeHHs. Bimomo, 1o
ICHY€ eHeprisl 3B'A3KIB BOJIOTY 1 MaTepialy, Ikl MOXYTh MaTU Pi3HY (PI3UUHY MPUPOSY.
Bonora wmoxke yTpuMyBaTHCS KanuUIIpHUMH CHJIaMH, CHJIaMH CcopOLii, MOXYTb
BUHHUKATH XIMI4HI 3B'SI3KH, K B KpHUCTajoriaparax i T. 1. Toal 1js BUAQJICHHS BOJIOTH

710 KIHIIEBOTO CTaHy MOXYTb 3HaJJOOUTHUCS TOAATKOBI BUTPATH €HEPrii, KIIbKICTh SKUX
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3aJIeKUTh BIJl BUIY MaTepially, HOro Mo4arkoBOi BOJIOTOCTI 1 T. 1. Te K cTocyeTbes
po3aieHHs B peKTU(]IKaIiiHIN yCTaHOBIN 0araTOKOMITIOHEHTHOI CyMiIlli, 3 HEBIIOMUMU
BJIACTUBOCTSIMHU.

[IpoTe, OCKIIBKM TEOPETUYHI BUTPATH TEIJIa HA BUMIAPOBYBAHHS BOJIOTH OJIM3BKI
TEOPETUYHUM BUTpaTaM TeIJla HAa CYMKYy, IX YacTO BUKOPUCTOBYIOTH ISt
XapaKTEePUCTUKHU €(EKTUBHOCTI MPOIIECY.

Kpurepiéi gacto He BigoOpakae B TOBHOMY 00Cs31 €(EKTHBHICTH MPOIIECY
BUKOPHUCTAHHS €HEPrii, a TuIle jae iHdopmaIllito s oro aHamizy.

Hampuknan, piyHe CHOXHUBaHHS TEIUIOBOI €HEPrii Ha OMAaJICHHS HACEIEHOTO
MYHKTY, BIJIHECEHE J0 OJWHUIII OMaJIOBAILHOI IUIOIII, HE TOBOPUTH MPO €(HEKTUBHICTH
BUKOPHUCTAHHS €HEPrii, OCKUIbKU HEB1IOMa CepeHs TeMIlepaTypa MOBITPS 1 TPUBATICTh

ONaJIOBAIBHOTO TIEPIOY.

1.7 OcHOBHI TUIIK KPUTEPIIB 1 iX XapaKTepUCTUKA

Ha npakTuill BHKOPHUCTOBYIOTHCA BEIMKAa KUIBKICTh PI3HUX KPUTEPIiB, SIKI
3aCTOCOBYIOTHCA B PI3HMX BHUMaakax. OCHOBHI THUIHM KPUTEPIiB — TEPMOJMHAMIYHI,

HaTypajbH1, EKOHOMIYHI. /[esKki 3 HuX HaBeAeH1 B Tabuauui 1.4.

Tabmuns 1.4 — OCHOBHI THIIN KPUTEPIiB

Tun HazBa
Tepmonuna- | KoedilieHT KOpUCHOTO BUKOPUCTAHHS TEILIa
MIYHHH Eneprernunuiit KKJ[ — BigHOIIICHHS KOPUCHO BUKOPHCTAHOI €HEPTii J10
11 3arajapHO1 BUTPATH
Exkceprernunnit KK/|
[TuTomuii [lutoma BuTpara mnamuBa (TEIUIOBOI, EIEKTPUYHOI eHeprii) Ha

HATypaJbHUN | OIMHUIIIO BUPOOJIEHOI MPOAYKIIii

[lutoma BuTpara mnanuBa (TEIJIOBOI, EJIEKTPUYHOI €HEprii) Ha
OJIMHULIIO NepepoOIIOBaHOI CHPOBUHU

[lutoma BuTpata mnanuBa (TEIUIOBOI, EJIEKTPUYHOI €Heprii) Ha
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OJIMHUITIO BApPTOCT1 BUPOOJICHOT TPOAYKITIi

[Tutommit Piuna (micsuna, mo0GoBa 1 T. JI.) BHUTpaTa EHEPropecypcoB Ha
aOCOJIFOTHUN | MIANPUEMCTBI, PErioHI B TOHAx Y.I. a00 B TOHAaX IEPBUHHOTO
YMOBHOTO TaJIMBA

Exonomiunwuii | [lepiog okynHOCTI

Yucra cyyacHa BapTICTh

KoedirieHT yncTOi MpUBEACHOT BAPTOCTI

Jlost 3aTpaTt Ha EHEPreTUYHI PECypcH B cOOIBAPTOCTI MPOTYKIIIT

B sxocT1 TepMOAMHAMIYHUX KPUTEP1iB MOXKHA BUKOPUCTOBYBATH:

— tepmiunnid KKJ/[ 0ukaiB  TEmiaoBUX [JBUTYHIB (LMKIM HapoTypOIHHHX,
ra3oTypOIHHUX, TIapOTa30BUX YCTAHOBOK, JBUTYHIB BHYTPIIIHBOTO 3TOPSHHS) 1
XOJIOUIBHUX MAIlVH;

— HaTypaJbHI KpUTEpii OIIHKKM €(QEKTUBHOCTI BHUKOPUCTAHHA €HEPrii Ha
MPOMUCIIOBUX MIAMPUEMCTBAX;

— IUTOMY 1 CYKyIHY ITUTOMY MPUBEICHY BUTPATy YMOBHOTO MMAJINBA;

— 1HAUKAaTOpH (MpUBATHI KpUTEpii) €PEeKTUBHOCTI BUKOPUCTAHHS €HEprii Ha
00'eKTaxX KUTJIOBO-KOMYHAIIBHOTO TOCTIOJAPCTBA;

— €KOHOMIYHI KPUTEPIi OIIHKK €PEKTUBHOCTI BUKOPUCTAHHS CHEPTi.

®opmMu KpUTEPIiB €PEKTUBHOCTI, IO BUKOPUCTOBYIOTHCS B PI3HUX cepax, ayxke
pi3HOMaHITHI. YacTo 1€ BHU3HAYAETHCS BUIOM  OAEPKYBAHOI MPOAYKIi, Il
HOMEHKJIATypH, CTYNE€HEM BHUKOPHUCTAHHS BJIACHUX 1 3OBHIIIHIX JDKEPEN EHeprii,
CIIO’KMBAHHS BTOPWHHHMX CHEPTETHYHUX PECYPCiB, BHUIIJICHHS BHYTPIIIHHOTO TEIIA B
TEXHOJIOTIYHHUX Mpoliecax (HaMpHUKIaJ, TEIJIOTH €K30TepMIYHUX peakuii) 1 T. A. Crmif
MaTd Ha yBasi, M0 MNPOIEC 3 HAMKpAIIUMH CHEPTreTUYHHMH XapaKTEPUCTUKAMH HE
3aB)KIU € BUTIHAM €KOHOMIYHO.

Hampuknazn, TpyOonpoBij, Mo sikoMy epeaacTbesi Boaa, MOKHA TTOKPUTH MIAPOM
JIOPOTOi 13011111 1 3B€CTU O MIHIMYMY TEIUIOBI BTPATH, MPOTE BAPTICTh TaKOi 1301111
MOX€ HE OKYITUTUCS 32 BECh TEPMIH ii CITyKOH.

Y 1mpomMy BHUNAAKYy B SKOCTI KpPUTEPitO, IO XapakTEepU3ye 3axoaud 3

E€HEepro30epekeHHsI, BUKOPHUCTOBYIOThCS €KOHOMIUHI Kputepii. Lli kpurepii MaroTh
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NepIIOPSAHE 3HAYEHHS! OCKUIbKM €()eKTUBHE BUKOPUCTAHHS €HEPreTUUYHUX PECYPCIB —
1€ JIOCSTHEHHS €KOHOMIYHO BUIIPABAaHOT €()EKTUBHOCTI BUKOPUCTAHHS €HEPreTUYHUX
pecypciB IpH 1ICHYIOUOMY PIBHI PO3BUTKY TEXHIKH 1 TEXHOJIOT1I MPU JTOTPUMAHHI BUMOT
JI0 OXOPOHH HABKOJIUIITHHOTO CEPEIOBHIIA.

Haii6inp1m mommpeHuM 3 HUX € TEPMiH OKYITHOCTI €Hepro30epiraloyoro 3axomuy.
Y po3paxyHKy TEpMIHY OKYITHOCTI BPaxOBYIOThCSA KalliTaJIbHI BUTpPATHU: BapTICTh
BUKOPHCTOBYBaHMX MaTepiaiiB 1 yCTaTKyBaHHS, MPOCKTHUX pPOOIT, MOHTaXY, IyCKY B
eKCIUTyaTaIlito 1 eKciutyataiiiiHi BuTpatu. Hampukman, BUTpaTu Ha OOCIyrOBYBaHHS
BCTAHOBJICHOTO  €Hepro30epirarouoro oOjajHaHHSA, MOro pEMOHTY, BHUTPATHUX
MaTepiaiiB, HajJuBa 1 €Heprii Ha ioro podotry 1 T. A. YUepe3 meBHUN Yac BapTiCTh
€KOHOMI1 EHEPreTUYHUX PECYpPCIB CTaHe JOPIBHIOBATH BAapTOCTI KamiTaJIbHHUX 1
eKCIUTyaTaliiHuX BUTpAT. To/ll KaXKyTh, 10 TEPMIH OKYITHOCTI JOCSTHYTHH.

[Mpuxnan: Y cucteMi TEIIONOCTa4aHHS BCTAaHOBIEHO TEIJIOBHIM HAcOC, IO
JI03BOJIIE OTPUMYBATH rapsidy BOJY 3a pPaxyHOK HIJBHUILEHHS MOTEHI[ialy TerJa
CTIYHMX BOJ MPOMUCIOBOIO MignpueMcTsa. KamnitaabHi BUTpaTH BKIOYAIOTh POOOTH 3
IPOEKTYBaHHS TEIUIOHACOCHOT YCTAHOBKH, BapTICTh MOHTaXy, HaJlIaro/»KyBallbHi
poboTu, myckoBi BuNpoOyBaHHs. EkciuTyaTalliifHi BUTpaTH BKIIOYAlOTh — BapTICTh
00CIyroByBaHHsI TEIUIOHACOCHOI YCTAHOBKH, BapTICTh €JIEKTPUYHOI €HEprii Ha MpUBiJ
KOMIIpECOpa, BapTICTh TEIUIOHOCISI, M0 BTPAYa€ThCcd B MPOIECI PEMOHTIB 1
eKCIUTyaTallii, BapTICTh JOAATKOBOI €JIEKTPOEHEprii, HeOOX1THOI ISl MPOKaudyBaHHS
TEIUIOHOCIS Yepe3 BUMApHUK 1 KOHAEHCATOp TEIUIOBOTO Hacoca.

[Ipu po3paxyHKy KamiTadbHUX 1 eKCIUTyaTallliHUX BUTPAT HEOOX1THO
BpPaxoOBYBAaTH 1HQUIALIIO, @ TaKOX 3MIHM BapTOCTI €HEPreTUYHHMX PECYPCiB 1 BAPTOCTI
oOcyroByBaHHs 3a yac ekcruryarailii. OCKUIbKU piBeHb 1HOIAIIT 1 MaiiOyTHIO BapTIiCTh
CHEPreTUYHUX PECypCiB HE 3aBXKIM MOXHaA TepeadadyuTH 3a3dajerijib, Ha MPaKTHUIll
BUKOPHCTOBYIOTHCSI TPOTHO3M PO3BHUTKY CHTyallili — HANpUKIAJ, TECHMICTUYHUM,
pEANICTUYHUM, ONTHUMICTUYHHMA, KOXXHOMY 3 SKHX BIAMOBIAIOTh CBOI 3HAYCHHS

tapudis. [lani TepMiH OKYITHOCTI PO3PAaXOBYETHCS MO KOKHOMY 3 IIUX MPOTHO3IB.
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CyuacHa npuBezicHa BapTICTh (net present value) — iHIIMKM, HE MEHII BaXKJIUBHH,
CKOHOMIYHHMI KpuTepiii eHeprozoepekeHHs. BiH sBise co00i0 PI3HUIIO OTPUMAHOI
€KOHOMIi 1 CyMapHHUX BHUTpaT Ha MPOBEICHHS TOTO, YW IHIIOrO €HEepPro30epiraroyoro
3ax0Jly Ha JaHWW MOMEHT yacy. [Ipu 1bOMy BapTiCTh BUTpAT 1 €KOHOMIi OepyThCs B
JTUCKOHTOBAHOMY BHIJISAI, TOOTO 3 ypaxyBaHHSAM iH(uAUii. Jlo HacTaHHS TepMiHy
OKYITHOCT1 YHCTa NMPUBEAECHA BAPTICTh — HETaTUBHA, MICJISI — IO3UTHUBHA.

Ha BinmMiHy BiJ TepMiHYy OKYIHOCTI CydacHa MpHBEEHA BAPTICTh 3aJE€KUThH Bij
MOMEHTY 4acy, B KU i po3MIAJal0Th 1 MOKE OYTH MPEJCTaBICHA y BUIIISIAI TaOIMYHOT
abo rpadiuHoi 3anexHOoCcTi. XapakTep rpadikiB 3aJeXUTh BiA PiBHS 1HQISIIT 1 Bijg
MailOyTHBOI I[IHM Ha EHEPropecypcu, TOMy s il MOOYJOBH BHKOPHUCTOBYIOTHCS
IPOTHO3U PO3BUTKY CUTYallli Ha PUHKY €HEPropecypciB.

SIK TepMiH OKYITHOCTI, TaK 1 CydyacHa MpPUBEICHA BApTICTh 3a3BUYAll 3aJ1€KaTh Bij
BEJIMKOI KIJIBKOCTI TEXHIYHHMX, BAPTICHUX Ta IHIIUX MOKA3HMKIB, 30KPEMA BiJl PEKUMY
poOOTH YCTAaHOBKH, 11 KOHCTPYKIIIITHUX IMapaMeTpiB.

[lpuknan: TepMiH OKYMHOCTI CYHWIMJIBHOI YCTAHOBKHM 3aJIEKUTh Bl PIBHSA
TEMIEpaTyp 1 BUTPATU CYIIWJIBHOTO areHTa, 110 BHU3HAYA€E PEKUM CYIIKH. TepmiH
OKYMHOCTI TETJTIOOOMIHHMKA ISl YTUJII3allil Teria BUTSYKHOTO BEHTHIIALIIHOTO HOBITPS
3aJIeKUTH B1J] IUIOII TOBEPXHI TEIJIOOOMIHY, CTYINEHs] OpeOepeHHsl TOBEPXHI Ta IHILIUX
KOHCTPYKTHUBHHUX MapaMeTpIB.

ExoHoMmiuH1 KpuTepli MOXyTh OyTH OINTHMI30BaHI 3a paxyHOK J000py
ONTUMAJIbHUX 3HAYCHb PEXUMHUX 1 KOHCTPYKI[IHHUX TapamMeTpiB MpoIecy 3
BUKOPHUCTAHHSAM BIJMOBIIHUX MaTeMaTWYHUX MeToiB. Ilpu 1iboMy MOXKHaA OTpUMAaTH

3HAYHUN €KOHOMIYHMM €(eKT.

1.8 BUCHOBKM Ta BU3HAYEHHS HAIIPSIMKIB pOOOTH
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Buxoasuu 3 pe3ynbTaTiB KOMIApaTUBHOTO aHAIII3Y ICHYIOUMX CUCTEM Ta METOJUK
OLIIHKH €HepProe()eKTUBHOCTI €HepreTUYHNX 00 €KTIB B YKpaiHi Ta B CBITl, BCTAHOBJICHO
HACTYIIHE.

[lepeBaxkHUM € TeHTpaii3oBaHe omnajieHHs. [Ipu po3rniaal anbTepHATHBHUX
CIIeHapiiB Termso3abe3neueHHs, po3poOJeHHs KPUTEpliB OLIHKH Ta OOIPYHTYBaHHS
MIPOCKTIB €HEProeEKTUBHOCTI 3 YypaxyBaHHSIM KPHUTEPiiB OIIHKH 1HBECTHINIHHUX
MPOEKTIB HEOOX1JHO BUBYATH B MEPIILY YEPTY MOKIHUBICT 3aCTOCYBaHHS:

— CUCTEM 3 JpKepelaMu KOMOIHOBaHOTO BUPOOHHUIITBA €JIEKTPO- 1 TETIOECHEPTi,

— 3aCTOCYBaHHS CUCTEM IIEHTPalIi30BaHOIO TEIIONOCTAaYaHHs, sIKI TOBHICTIO 200
YaCTKOBO BUKOPHCTOBYIOTh TIOHOBJIIOBAaHI1 JKepelia eHeprii.

B pasi, konu 3acTOCyBaHHS LIUX CUCTEM TEXHIYHO HEMOKJIMBO a00 €KOHOMIYHO
HEJOLJIBHO 3 YpaxyBaHHSIM JIOBFOCTPOKOBHMX BHUTpAT 1 BUIOJ, CJHIA MEpPEeHUTH 10
PO3MJISAY 1HIIMX BapiaHTIB €(pEKTUBHOIO TEII03a0€31€UCHHS, TAKUX 5K 1HAUBIIyaIbHI.

Cy4acHOI0 CHCTEMOIO ONAaJieHHS BBaXa€TbCcsd CUCTEMa, WLIO0 BIJANOBLAAE
MIHIMQJIBHUM €BPONEUCHKUM BUMOTaM 1o eHeproedekTuBHOCTI (BianosiaHo JACTY b
EN 15232:2011):

— aBTOMAaTUYHE pEryJjloBaHHS TeMIepaTypu TOBITPS B  NPHUMIIICHHI
TEPMOPETYIATOPAMHU Ha OMATIOBATBHUX MPUIAIAX;

— peryJIoBaHHS BiAMYCKY TEIUIOBOi €HEPrii CIOKUBAYEB] 3aJIEKHO B1J MOTOIHUX
YMOB,;

— HACOCHA IUPKYJIAIIS TETJIOHOCIS B CUCTEMI OTaJICHHS.

[cHyrO4I METOMWKH OIIHKK e()EeKTUBHOCTI POOOTH EHEPreTUYHHX CHUCTEM Ta
€HEpro30epeKeHHs] HE TOBHICTIO OXOIUIIOIOTH BECh CHEKTP MOTpeOd OIIHKH Ta
3a0e3neyeHHs eHeproeeKTUBHOCTI OyiBelb Ta 00’ €KTIB KOMYHAIbHOI BIACHOCTI.

OCHOBHMMH HaIpsIMKaMHu pOOOTH €:

— PpOB3TJSIHYTH ICHYIOYl B 3amopi3bKiii 00JIacTi CUCTEMHU €Hepro3ade3rneueHHs
00’€KTIB KOMYHAJIbHOI BJIACHOCTI; BU3HAYHUTH HASBHICTH B HUX EHEPro30epiraroumx

KOMIUIEKCIB Ta Ji10 TEXHOJOT1H 1040 €eKTUBHOIO €HEPro30epeKeHHs.
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— PO3MVIIHYTH ~ TpaAMIlNHI BHJAM  TlajJMBa, HABECTH iX  TEIUIOTEXHIYHI
XapaKTEPUCTHKHU Ta OXAPAKTEPU3YBATH MOKIIUBICTh 1X €()EKTHBHOTO BUKOPUCTAHHS.

— PO3IJIIHYTH aJbTEPHATUBHI BUAM €HEPreTUKH Ta 3alpONOHYBATH MOKIIUBICTD
1X BUKOPUCTaHHS.

— po3pobutn Kputepii OIiHKH €(PEKTUBHOCTI €HEPro30epekeHHs Ha 00’ €KTax
Oro/KeTHOI cepu.

— pO3poOUTH KpHUTEPIi OI[IHKKA IHBECTHUIIIHHUX TIPOEKTIB €HEProeheKTHBHOCTI.

— pO3poOUTH Ta 3ampolOHYBAaTH METOJUKY OIIHKA eHeproeeKTUBHOCTI
Oy/iBeNlb KOMyHAJIBHOI BIIACHOCTI.

— HaJgaTH pPEKOMEHAAIlli MmMOoJ0 e(PEKTUBHOTO KOMIUIEKCHOTO BHKOPHUCTAHHS

TEIJIOBOI Ta 1HIIUX BUJIIB €HEPTii Ha 00’ e€KkTaxX OOMKETHOI cdhepu.

2 IOKA3HUKU TA KPUTEPII OLIHKU EGEKTUBHOCTI
EHEPI'O3BEPEKEHHS

VY nepxaBHIA Ta ramgy3eBiii CTaTUCTHIIl € Ouiblie aecsaTka (GopMm, B SKHX
B1JI00paK€H1 MOKa3HUKH €HEPrOCIOXKUBAHHS Ta €(PEKTUBHOCTI €EHEPIrOBUKOPHUCTAHHS Ha

MIIPUEMCTBAX, B TATy35X, PEriOHaX, HA MAKPOPIBHI €KOHOMIKH.

2.1 Cxnax Ta 001acTh BUKOPUCTAHHS TMTOKA3HUKIB €HEPT030epeKeHHS

BuainisioTe TpU  OCHOBHI TIpynHM TOKa3HMKIB  (1HAMKATOpIB) peaizallii
E€HEePro30eperKeHHS:
— HOPMOBaHI MOKAa3HUKHA €HEePreTHYHO1 €()eKTUBHOCTI MPOAYKIIii, 10 BHOCSATHCSA

0 JepKaBHUX CTaHAApPTIB, TEXHIYHMX MAaCHOpPTIB MPOAYKIii, B TEXHIYHY Ta
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KOHCTPYKTOPCBKY JOKYMEHTAIIII0 1 BUKOPUCTOBYIOTBCS TIpU cepTUdikallii mpoayKIlii,
CHepreTUYHIN eKCIEePTH31 Ta EHEPreTHUHUX 00CTEKEHHSIX;

— MOKa3HUKHU €HEePreTUIHOI €(PEKTUBHOCTI BUPOOHUYMX IPOIIECIB, SIKI BHOCSATHCS
B CTaHJAPTH 1 €HEPronacnopTH MIANPUEMCTB 1 BUKOPUCTOBYIOTHCS B XOJ1 3/1MCHEHHS
JIEP’KAaBHOTO HArIsiAy 3a €QEeKTUBHUM BUKOPHUCTAHHSAM MaIHMBHO-EHEPTreTUYHUX
PECYpPCIB Ta IPOBEIEHHS EHEPrOOOCTEKEHHS OPraHaMu JIEP>KaBHOTO HATJIAY;

— TMOKa3HUKH (IHIWKATOpH) peaiizaiii eHepro3depexeHHs (BiHoOpa)kaloThCs B
CTAaT3BITHOCTI, HOPMAaTUBHUX MPABOBUX 1 MPOTPaMHO-METOJWYHUX JOKYMEHTaX,
KOHTPOJIIOIOTHCS CTPYKTYpaMu JI€p>KaBHOI'O YIPABIIIHHS 1 HATJISY).

Crannapt «Eneprernuna edektuBHICTh. CKIIaJl NOKa3HHMKIB» BCTAHOBIIIOE
OCHOBHI BHJM IOKAa3HUKIB E€HEPro30E€peKEHHsS Ta EHEPreTUYHOl e(PEeKTHBHOCTI, L0
BHOCSATBCS /10 HOPMATHBHUX (TEXHIYHUX, METOJUYHHUX) JOKYMEHTIB, B TEXHIYHY
(MIpOEeKTHY, KOHCTPYKTOPCHKY, TEXHOJIOTIYHY, EKCIUTyaTaliiiHy) IOKyMEHTalll0 Ha
€HEepProCIOKUBAOYY MPOAYKIIII0, TEXHOJIOTTUHI IPOLECH, pOOOTH Ta MOCIYTH.

[loxa3sHuku  eHepro30epexeHHs  XapaKTepu3yloTh  JIJBHICTh  (HAYKOBY,
BUPOOHMYY, OpraHi3aiiiiHy, eKOHOMIUHY, TeXHIYHY) IOPUAUYHUX 1 (I3UYHUX OCi0 10
peamizalii 3axofiB, CHPSIMOBAaHMX Ha €(PEKTUBHE BUKOPUCTAaHHS Ta EKOHOMHE
BUTpavyaHHs TeruioeHepreTuyHux pecypceiB (TEP) Ha Bcix cTamisix iX )KUTTEBOTO LUKITY.

[Toxa3HUKM eHepro30epeKeHHsI BUKOPUCTOBYIOTh MIPH:

— IUTAaHYBaHHI Ta OLIHII €(EKTUBHOCTI pOOIT 3 eHEPro30epeKeHHS;

— TIPOBENICHHI CHEPTeTHYHUX OOCTEKEHb (€HEPreTUYHOTO ayJIUTy) CIIOKUBAUiB
€HEPTrOPECypCiB;

— (hopMyBaHHI CTATUCTUYHOT 3BITHOCTI MO €()EKTUBHOCTI €EHEPTrOBUKOPUCTAHHSI.

Opranizauiiny, TEXHIYHYy, HAayKOBY, €KOHOMIYHY MiSUIbHICTb B 00JacTi
eHepro30epekeHHs XapaKTepU3yIOTh MOKa3HUKAMHU:

— (axktnunoi exonomii TEP, B ToMy wuymcii 3a paxyHOK HOpPMYBaHHS
CHEPrOCTIO’KUBAHHS HA OCHOBI TEXHOJOTIYHUX PETJIAMEHTIB 1 CTaHJApTIB (Taly3eBUX,
perioHajJbHUX, MIANPUEMCTB); EKOHOMIYHOIO CTUMYJIIOBaHHS (Tajy3eil, pEeTrioHIB,

HiANIPUEMCTB, IEPCOHATY);
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— 3HWKeHHs BTpar TEP, B ToMy 4YuCil 3a paxyHOK ONTHMI3aIlli peKUMHHUX
napamMeTpiB €HEProCTIOKUBAHHS;

— MPOBEJEHHS 3a pe3yJibTaTaMU €HEPreTUYHUX OOCTEKEHb eHepro30epiraroyux
3aXO0JIiB, 10 HE MOTPEOYIOTh 3HAYHUX IHBECTHIIIN;

— BOPOBaDKEeHHA mpuiafdiB 1 cucteM o0miky TEP;

— MIJATOTOBKU KaJpiB;

— MPOBEICHHA PEKIAMHUX Ta 1HQOPMAIITHUX KaMIaHiH;

— B3HIDKEHHS EHEProeMHOCTI BHUPOOHMIITBA MPOAYKIII (Ha HiANPUEMCTBI) 1
BaJIOBOTO BHYTPIIIHHOTO MPOAYKTY (B PETrioHI, B KpaiHi), B TOMY YHCII 32 PaxyHOK
BIIPOBA/KEHHSI €JIEMEHTIB CTPYKTYPHOI NepeOyI0BH €HEPrOCIIOKUBAHHS, MOB'SI3aHOI 3
OCBOEHHSIM MEHIII EHEPrOEMHUX CXEM C€HEpPro3ale3leyeHHs, 3allyuyeHHSIM B
€HEepreTMYHUil OanaHc HETPaJuUIMHHUX BIJIHOBIIOBAHUX JKEpEN €Heprii, MICIEBUX
BU/IIB NTAJIMBA, BTOPUHHUX €HEPropecypciB;

— peamizaiii MPOEKTIB 1 MporpaM eHepro30epekeHHs, eHeproz0epirarynx
TEXHOJIOT1i, 00JIaIHaHHS, 1[0 BIATIOBIJIa€ CBITOBOMY PIBHIO, 1 T.II.

Bupobuuuy (rocmogapchKy) AISUTBHICTE B 00JacTi  €HEepro3depexeHHs
XapaKTepU3yIOTh MOPIBHSIBHIMH MOKA3HUKAMH €HEPrOCIOXHBAHHS Ta €HEPrOEMHOCTI
BUPOOHMIITBA MPOIYKIIIi B 3BITHOMY POLIl B MOPIBHSIHHI 3 0a30BUM POKOM B OJHAKOBUX
yMOBaxX — IPH MPHUBEJICHHI IO PIBHUX OOCATIB 1 CTPYKTYpHU BUPOOHUIITBA MPOIYKIIii, a
TaKOX aOCONIOTHUMH, THUTOMHUMH 1 BIJHOCHUMH TOKa3HMKAMH EHEPTOCIIOXHBAHHS,
BTpaTaMU EHEPreTUYHUX PECypciB B XOJ1 TOCIOAAPCHKOI MisUIBHOCTI 3a TEBHUMN
MIPOMIXKOK 4acy.

CrocoBHO 10 BUpOOiB, oOnaaHaHHs, MarepianiB, TEP (mam — mpomykiis) i
TEXHOJIOTIYHUX TPOIECIB ISl XapaKTEPUCTUKU EHEepro30epekeHHs BUKOPUCTOBYIOTh
MOKa3HUKHU iIXHBOT EHEPreTUYHOI €PEeKTUBHOCTI.

Po3pi3HSAI0TH Takl OCHOBHI MOKA3HUKH €HEPreTHYHO1 €(DeKTUBHOCTI:

— eKOoHOMIuHICTh criokuBaHHS TEP (mnms mpoxykiii mpu i BUKOpUCTaHHI 3a

npssMUM (QYHKITIOHATBHUM MPU3HAYEHHSM);
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— eHepreTudHa e(eKkTHBHICTh mnepenadi (30epiranns) TEP (mms mpoaykmii i
MIPOIIECIB);

— €HEeProEMHICTh BUPOOHHUIITBA MPOIYKIIIT (/115 MPOIIECIB).

[Toka3HUKH E€KOHOMIYHOCTI €HEpPrOCHOKMBAaHHSA 1 €HEPreTHYHOI €PEeKTUBHOCTI
nepenaui (30epiranns) TEP:

— BCTAHOBIIOIOTh B HOPMATUBHUX JOKYMEHTaX MO CTaHJIapTHU3allli Ha MPOAYKIIIIO
y BUTJIS,I1 HOPMAaTUBHUX 3HAYEHD, 10 BU3HAYAIOTHCS B PETJIAMEHTOBAHUX YMOBAX;

— BBOJATh B TEXHIYHY (MPOEKTHY, KOHCTPYKTOPCHKY, TEXHOJOTIYHY,
eKCIUTyaTalliiiHy) JOKYMEHTAIII0 Ha TTPOYKIIIIO Y BUTJISIIL:

— HOpPMATUBIB yTpar (BUTpaT) €Heprii (€HEeproHocCliiB), M0 BU3HAYAIOTHCS B
periiaMeHTOBaHMX YMOBaX BUKOPUCTAHHSI MPOAYKIIIT;

— HOpM yTpar (BUTpaT) EHEPreTUYHUX PECYPCIB (€EHEPrOHOCIIB) Il KOHKPETHUX
YMOB BUKOPUCTAHHS MPOAYKIIii (peatizallii TEeXHOJIOTIYHOTO MPOIIECY).

[Toxa3HuKH €HEpProeMHOCTI BUPOOHHUIITBA MPOJIYKIi BBOJSATH B HOPMATHBHY 1
TEXHIYHY JOKYMEHTAI[II0 Ha MaTepiaiu, BUpOOU, TEXHOJIOT1UHI MPOLIECH.

HopmaTuBHI MOKa3HMKK €HEPreTUYHOi e()EKTUBHOCTI, 110 BCTAHOBIIOIOTHCS B
HOPMAaTUBHUX JIOKYMEHTaX MO CTaHJapTu3allli, po3po0JisitOTh Ha OCHOBI:

— JIOCSTHEHHS €KOHOMIYHO BWIPaBIaHOi e(EKTUBHOCTI BUKOPUCTAHHS
€HEPreTUYHUX PECypCiB MPU ICHYIOUOMY CBITOBOMY pIBHI PO3BUTKY TEXHIKH 1
TEXHOJIOT1H;

— IOTPUMAaHHS HOPMAaTUBHUX BUMOT 3 OXOPOHH HABKOJHIIHBOTO CEPEOBHIIA;

— BUKOPHUCTAHHS HasIBHOTO JOCBi Ty HOPMYBaHHS MOKa3HUKIB
eHeproeeKTUBHOCTI Ta OOTPYHTYBaHHS TPUUHATUX 3HAYECHb  BIAMOBIIHUMH
po3paxyHKaMH, eKCTIEpUMEHTaMH, BUTPOOYBaHHSIMU;

—  TapMoH3amii 3  MDKHAapOJAHUMH,  PETIOHAIBHUMH,  3apyOlKHUMU
HAI[IOHAJTLHUMH CTaHJapTaMHu.

HopmaTtuBHI mOKa3HUKH €HEproeeKTUBHOCTI MPOMIYKIi BCTAHOBIIOIOTH 13
3a3HAYEHHSIM BUMOT JI0 JOIYCTUMOT 3MiHM HOPMOBAHMX 3HAYCHH MTOKA3HUKIB 32 MEePioJ

HOPMAaJIbHOT eKCIUTyaTallii JaHO1 IPOIYKIIii.
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Od¢imiiaux cremianai3oBaHUX METOJUK a00 HOPMATHBHUX JOKYMEHTIB, SIKUMH
OyB OM  BCTAHOBJICHHUH TMOPSIOK  PO3PAXyHKYy e€(PEKTUBHOCTI  3aXOAiB 3
CHEpPro30epeKeHHsT Ta IMIJIBUIICHHS EHEePreTUYHOI €(PEKTHBHOCTI, /10 TENEePilIHLOTO
yacy He 3aTBepipkeHo. Jyig 3a1HCHEHHS JaHUX pPO3paxyHKiB BUKOPHUCTOBYIOTH pPi3HI
METOJIMKH, HaBEJCHI B HAyKOBIW 1 JOBIAKOBIM siTeparypi. s OLIHKK €KOHOMIYHOI
e(DEeKTUBHOCTI  3aXOJIIB IO CHEPro30CpEeKCHHI0O  HaWyacTille  KOPUCTYIOThCS
«MeToTuYHIMH PEKOMEHIAIISMHU TI0 OIIHI €()EeKTUBHOCTI IHBECTUIIIMHUX MPOCKTIBY,

3aTBEp/KEHUMU MiHICTEPCTBOM €KOHOMIKU Y KpaiHH.

2.2 Knacudixkariist moka3HUKIB €HEPreTUYHO1 €PEKTUBHOCTI

Knacudikariisi moka3HUKIB €HEPreTUYHO1 €(PEeKTUBHOCTI MpeJcTaBieHa B TaOJI.

2.1.
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Ta6mug 2.1 — Knacudikariis moka3HUKIB €HEPTeTUYHOT €(peKTUBHOCTI

O3Haka By noka3HUKIB, MPUKIAIU, YTOUHEHHS
[To rpynam [Tpuxnanu: NOKa3HUKU €HEPTroePEKTUBHOCTI €JIEKTPOABUTYHIB,
OJTHOP1THOT MapoBUX TYpOIiH, XOJIOJUILHUKIB
IPOYKITIT
ITo Bumy [Tpuknaan: NoKa3sHUKHN eHeproeeKTUBHOCTI BUKOPUCTAHHS
BUKOPUCTOBYBaHHMX | €IIEKTPOEHEPTii, ManuBa (KOTeIbHO-TIIYHE, MOTOPHE); TEIIOBOT
eHepropecypcin eHeprii (rapsiua BoJa, BO/SIHA T1apa, X0JI0J0areHTn);
(eHeproHociiB) CTHCHEHOTO Ta3y, BOJIH, 1110 3HAXOAUTHCS ITiJ] THCKOM; €Heprii

(G13MYHMX MOJTIB (EIEKTPOMArHiTHE, aKyCTHUYHE, pajllaliiiHe) 1
T.11.

3a MmeToIaMu
BU3HAYECHHS
IMOKA3HUKIB

— PO3paxyHKOBO-AHAIITUYHUH (TPYHTY€ETHCS HA BAKOPHUCTAHHI
METOJIMK BU3HAUCHHS PO3PaXyHKOBUX 3HAUCHb MOKA3HUKIB MPU
MPOEKTYBaHH1 BUPOOIB);

— JIOCTITHO-eKCIIEPUMEHTAIbHUM (IPYHTYETHCS HA JAHUX
CHEIiaJbHO OPTraHi30BaHUX EKCIEPUMEHTIB 3 JJOCIIITHUMHU
3pa3KaMH €HEepProcroXKUBaKOYOi MPOIYKIT 3 TPOBEACHHIM
CHeliaJbHUX BUMIPIOBAHb XapaKTEPUCTHUK ISl OLIHKU
MOKa3HUKIB €HEProePeKTUBHOCTI);

— CTATUCTUYHUM (IPYHTYETHCS Ha MiAOOP1 Ta 00poOII
CTAaTUCTUYHHX JAHUX 3a TTOKa3HUKaMHU eHeproe(peKTUBHOCTI
NPOIYKIIi, 0OpaHUMHU B SIKOCT1 MPOTOTHUITIB JOCIIAKYBaHOTO
3paska);

— npuIafoBul (IPYHTYETHCS Ha MPOBEACHHI CIIeIaIbHUX
BUNPOOYBaHb MPOMUCIIOBHX 3pa3KiB MPOAYKIIi1 1 BUMIPIOBaHb
(aKTUYHUX 3HAYEHb MTOKAa3HUKIB);

— 3MiIIaHui (TTPeICTaBIIIE COO0I0 KOMOIHAIIIIO TBOX 200
OUIBIIIOTO YHCJIa TIEPEPaXOBAHUX BUIIE METO/IIB)

ITo obnacri
BUKOPHCTaHHS

— IPOTHO30BaH1 MOKA3HUKU;
— IUTAaHOBaHI MOKAa3HUKHU;
— (haKTHYHI TIOKA3HUKH

3a piBHEM
1HTErpPOBAHOCTI
JTAHOTO 00'€KTY

[Ipuknaan: noka3HUKU eHEeproeeKTUBHOCTI BEPCTATA,
BUPOOHMUYOTO TEXHOJOTTYHOTO KOMIUIEKCY, CHCTEMHU
€HEPronocTayaHHs MiMPUEMCTBA, PETIOHY 1 T.II.

2.3 [loka3HUKH €KOHOMIYHOT €()eKTUBHOCTI IHBECTUIIIHHUX MPOCKTIB
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EdexTuBHICTh 1HBECTHUILIMHUX TMPOEKTIB BH3HAYAETHCS HA OCHOBI CHCTEMU
MTOKA3HHKIB:

— KOoMepIiitHO1 ((piHaHCOBOT) €PEeKTUBHOCTI;

— Or0KETHOT €(heKTUBHOCTI;

— €KOHOMIYHOi €()eKTUBHOCTI.

OnHier0 31 CKIAJOBUX KOMIUIEKCHOI OIIIHKM €()EKTUBHOCTI IIPOCKTY €
BU3HAYEHHS HOT0 COIIAIBHUX 1 €EKOJIOTTYHUX HACIIIIKIB.

Kowmepriiina (¢dinancoBa) epeKTUBHICTh NMPOEKTY BPaxoBYe (piHAHCOBI HACIIIKU
peamizaili TpoeKTy A il Oe3mocepenHiX ydJacHUKIB. BoHa BH3HaudaeThCA
CHIBBIIHOLIEHHSIM BHUTpAT 1 (PIHAHCOBUX PE3YyJbTaTIB, IO 3a0€3MEUYyI0Th HEOOX1THHIM
piBeb npuOyTKOBOCTI. KoMmepiiiiiHa e(peKTHBHICTH MOXKE pO3paxOBYBATHUCS IS
IHBECTUIIMHOTO MPOEKTYy B MUIOMY a00 i1 KOHKPETHHX YYaCHHUKIB MPOEKTY 3
ypaxyBaHHSM X BHECKY.

[Toxa3nuku eHEeKTUBHOCTI MPOEKTY B LIJIOMY OOUYHCIIOIOTHCS 3a pe3yJbTaTaMu
IHBECTULIIMHOI Ta oOmepaniiHol AISUIBHOCTI, TOOTO Ha MIACTaBl MOTOKY peabHUX
rpomeld 0e3 ypaxyBaHHS pe3yJbTaTiB (piHAHCOBOI [ISJIBHOCTI, a ITOKa3HHKHU
€(EeKTUBHOCTI ISl YYaCHHUKIB MPOEKTY BKJIIOYAIOTh BC1 MPUTOKH 1 BIATOKH TPOLIOBUX
KOLITIB KOHKPETHOT'O YYaCHHKA.

bromkeTHa epeKTUBHICTh MPOEKTY BigoOpa)kae BIUIMB pealizailii MpoeKTy Ha
JIOXOJIM 1 BUTPATH ACP:KABHOTO, PEriOHAIBHOTO a00 MicleBoro OroKkeTy. I'oJoBHUM
MOKAa3HUKOM OFOKETHOT €(EeKTHUBHOCTI TMPOCKTy € OromKeTHU e(deKT, sSKui
BUKOPHUCTOBYETHCA ISl OOTPYHTYBAHHS 3aKJIAJCHUX B MPOEKTI 3aX0[IiB JAepxaBHOI abo
perioHanbHOl miATpUMKHU. g Kpoky t OromkerHuit edext B(t) BHU3HaAuaeTbes sk

pizHuIs Mixk noxonamu R(t) 1 Burpatamu E(t) BiAMOBIIHOTO OIOKETY:

B(t) = R(t) — E(t). (2.1)
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[aTerpanbauit  OroxeTHUM edekT B(int) po3paxoByeThcs SK TEPEBUILNCHHS

IHTerpanpbHUX J0X0JiB Oromkery R(int) Haj iHTErpadbHUMH BUTpAaTaMH OIOJDKETY

E(int):

B(int) = R(int) — E(int). (2.2)

ExoHomiuHa  eQeKTHUBHICTh  BiJIOOpaka€  BIUIMB  TIPOIECYy  peai3arii
IHBECTUIIIMHOTO TIPOSKTY Ha 30BHINIHE MJIs TPOEKTY CEPEIOBHUINEC 1 BpPAXOBYE
CHIBBIJIHOIIIEHHSI PE3YyJIbTATIB 1 BUTPAT 3a 1HBECTUIIIMHUM MPOEKTOM, SIKI MPSIMO HE
NoB's3aHl 3 (PIHAHCOBUMU 1HTEpPECAaMHU YYACHHUKIB MPOEKTY 1 MOXYTh OYTH KUIBKICHO
OIL[IHEHI.

[Toxa3HukH IEepKaBHO-TOCMOAAPCHKOI €(hEeKTUBHOCTI BU3HAUAIOTh €()EKTUBHICTD
MPOEKTY 3 TMO3UIIIN €KOHOMIKH B IILJIOMY, rajy3i, PErioHy, MOB'A3aHUX 3 peasi3alli€ro
MIPOEKTY.

Bubip iHBECTHIIIHHOTO TMpPOEKTy, IO TMepeadadae JepkaBHY MIATPUMKY,
MPOBOJIUTHCS BHUXOASYM 3 MaKCHMaJIBHOTO IHTETPATBHOTO €(eKTy, IO BpPaxOBYE
KOMEPIIIHHY, OI0IKETHY 1 IepKABHO-TOCIOAAPCHhKY €KOHOMIYHY €()EKTUBHICTb.

Take BUIIIEHHS BUIIB JIOCUTH IITy4YHE 1 TMOB'SI3aHE€ 3 BU3HAYEHHSIM €JUHOTO
MOKa3HUKAa E€KOHOMIYHOI €()EeKTUBHOCTI IJisi Pi3HUX OO'€KTIB 1 PIBHIB €KOHOMIYHOI
CUCTEMHU: JIEPKABHOTO TOCIOAAPCTBA B IIJIOMY (TJ00aIbHUN KPUTEPi €KOHOMIYHOL
€(hEeKTUBHOCTI), PETIOHAJIBHOIO, TAJly3€BOTO, PIBHS MIANPUEMCTBA a00 KOHKPETHOTO
IHBECTHIIIITHOTO MPOCKTY.

EdexTuBHICTD 1HBECTHIIIN XapaKTEPU3YETHCS CHUCTEMOIO TIOKA3HHKIB, IO
B1JI0Opa)KaloTh CHIBBIIHOUIEHHSI BUTPAT 1 PE3YNbTATIB 1 JO3BOJSIOTH CYAUTH PO
C€KOHOMIYHI MepeBaru OJJHUX 1HBECTHUINHN HaJ IHITUMHU.

[Toxa3sHukn e(EeKTUBHOCTI 1HBECTUIIH MOXKHAa KIAacU(DIKyBaTH 3a TaKUMHU
o3nakamu [11]:

a) 32 BHJAMH y3arajJbHIOIOUOTO TOKA3HHKA, SKUW BUCTYMA€E B SKOCTI KPUTEPIIO

€KOHOMIYHOI €(PEKTUBHOCTI 1HBECTHIIIN:
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1) abcomtoTHi, B SAKUX Yy3arajibHIOIOYl IMOKa3HWKM BH3HAYAIOTHCA SIK
pI3HUIL MDK BapTICHUMU OLIHKaMH pe3yJbTaTiB 1 BUTpAT, MOB'A3aHUX 3
peaizali€ro IpoeKTy;

2) BIDHOCHI, B SKHX Y3arajJbHIOIOYl TMOKa3HUKH BHUPAKAIOTHCS
BITHOILIEHHSIM BapTICHUX OLIHOK Pe3yJbTaTiB MPOEKTY 10 CYKYITHUX BUTpAT Ha iX
OTPUMAaHHS;

3) 4acoBi, IKUMHU OIIIHIOETHCS MEP10]T OKYIMHOCT] 1IHBECTHLIIMHUX BUTPAT;

0) 3a METOJIOM 31CTaBJIEHHS PI3HOYACOBUX I'POIIOBUX BUTPAT 1 PE3yJIbTATIB:

1) cratuyHi, B SIKAUX TPOIIOBI MOTOKH, 1[0 BUHUKAIOTH B Pi3HI MOMEHTH,
PO3TISAIAI0THCS K PIBHOIIHHI;

2) nMHAMIYHI, B AKUX TPOIIOBI MOTOKH, BUKIUKAHI peali3alli€lo MpPOeKTy,
MPUBOMATHCS JI0 CKBIBAJICHTHOI OCHOBH 3a JIONMOMOTOIO JWCKOHTYBAHHS 1
3a0€3M1e4yI0Th MOPIBHAHHICTh PI3HOYACHUX T'POIIOBUX MOTOKIB.

Jlo cTaTUYHUX BIAHOCATHCS MOKA3HUKH, 3aCHOBAHI Ha 00JIIKOBUX OIlIHKAX:

— TepMiH OKymnHocTi iHBectuliit (Payback Period, PP);

— koedimieHt epextuBHOCTI 1HBecTullii (Accounting Rateof Return, ARR).

JlmHaM19H1 METOIM 3aCHOBaHI Ha JUCKOHTOBAHUX OIIHKAX. /[0 HMX BITHOCATHLCS:

— YHCTUH TUCKOHTOBAaHMH A0Xia (uucTa moTodyHa Bapticth — Net Present Value,
NPV);

— 1HAeKc peHTadbenbHOCT! 1HBecTulii (Profitabilitylndex, PI);

— BHyTpimHa HopMa pentadenbHocTi (Intend Rateof Return, IRR);

— monudikoBaHa BHyTpimHS HopMma peHTadenbpHOCTI (Modified Internal Rateof
Return, MIRR);

— JUCKOHTOBaHUU cTpok okymHOCTI iHBectHiii (Discounted Payback Period,
DPP).

OniHka e(peKTUBHOCTI KOKHOTO 1HBECTULIIITHOTO MPOEKTY MOBUHHA BPAXOBYBATH:

— BIUIMB BapTOCTI IpoIeH y vaci;

— aJIbTEepHATUBHI BUTPATH;

— MOXJIMBI 3MiHU B TApaMeTPax MPOEKTY;
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— TIPOBEJICHHS PO3PaxyHKIB HA OCHOBI PeajbHOTO TMOTOKY TPOIIOBUX KOIITIiB, a
HEe OYXTaJITepPChKHUX TTOKA3HHKIB,
— 1H}IIsITIIO;

— pU3UK, TTOB’I3aHUM 13 3[[IHCHEHHSM MPOCKTY.
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2.4 Metoau o1iHKH €(heKTUBHOCTI IHBECTUIIIMHUX MTPOCKTIB

VY po3po0ieHnx 1HBECTULIMHUX MPOEKTaX 1HBECTOP MOBUHEH MPEACTABUTH:

— MPOEKTHO-KOIITOPUCHY TOKYMEHTAIIIIO;

— mno3uTuBHUK ekcneptHui 3BIT ¢uni Al «YkpaepxkOynekcrepTruza» B
3anopi3bKiid 0671acTi;

— €KOHOMIYHE OOIPYHTYBaHHS eHeprosoepiraroyoro e(ekTy BiJ BIPOBAKEHHS
3axo0.y;

— IIep10J] OKYIHOCTI €HEProe(PEKTUBHOTO 3aXO0AY.

Po3risiHeMo OCHOBHI METOJM OLIHKU €()EeKTUBHOCTI 1HBECTUIIMHUX MPOEKTIB 1

BU3HAYMMO iX OCHOBHI [I€peBarv Ta HeJOJIKH.

2.4.1 TepMiH OKYITHOCTI

Haiibiipil  mOmMpeHuM CTaTUYHUM  TOKAa3HUKOM  OIIIHKM  1HBECTHUIIMHHUX
npoekTiB € TepMin okymHOcTi (Payback Period, PP).

[lix TepMiHOM OKYMHOCTI MPOEKTY PO3YMIEThCS MEPIOJ Bl MOMEHTY MOYaTKy
Horo peamizamii JO TOTO MOMEHTY eKcIuTyaTarli o0'€kTa, B SIKHW JOXOIU BiJ
eKCIUTyaTarii CTaloTh PIBHUMH TOYATKOBUM I1HBECTHUINSIM (KamiTaJbHUX BUTpaT Ta
eKCIUTyaTal[liHuX BUTPAT).

ExoHOMIYHUIT CEHC MOKa3HMUKA MOJSATae y BUBHAYCHHI TEPMiHY, 3a SIKUH 1HBECTOP
MO>K€ MOBEPHYTH 1HBECTOBAHUM KarliTall.

Jns  po3paxyHKy TEpMIHY  OKYMHOCTI  €JIEeMEHTH  IUIATDKHOTO — PSAy
HiCYMOBYIOTbCSI HApOCTAlOYMM  MIJCYMKOM, (OPMYIOUM Calbl0 HAKOIMUYEHOTO

MOTOKY, 0 TUX IIp MOKK CymMa He NpuiiMe Mo3uTUBHE 3HaueHHs. [lopsakoBuii HOMep
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iHTepBaly IJIaHYBaHHs, B SIKOMY CajlbJ0 HAKOIUYEHOTO IOTOKY CTa€ MO3UTHBHUM,
BKa3y€e TEPMiH OKYITHOCTI, BUPQXEHHUM B IHTEpBaIax IIaHyBaHHS.

3aranpHa opmysia po3paxyHKy nokasnuka PP mae Burmsia:
PP = min n, (2.3)

IIpHU SIKOMY
2 P>y, (2.4)

ne Py — BenmuunHa calib/10 HAKOITMYEHOTO MTOTOKY;
lo — BenmmumHa MOYaTKOBUX 1HBECTHUIIIMH.
[Ipu oTrpumaHHI APOOOBOrO YHUCIA BOHO OKPYIVISIETHCS B OIK 30LIBIIECHHS 10
HaWOIMKYOTO II1JI0TO.
Kpurepiii «TepMiH OKYIHOCTI» MPOCTHUM 1 3pO3yMUIMI, OJHAK BIH MAa€ CYTTEBI
Heomiku. OCHOBHUM HENOJIK CTAaTHYHOTO TIOKa3HUKA TOJIAra€ B TOMY, IO BiH HE
BpPaxoOBY€ BapTICTh TpoOIIEH y yaci, TOOTO HE BPAaXOBYE PI3HUIN MK MNPOEKTaMH 3

OJIHAKOBHM CaJIbJI0 TIOTOKY JOXO/IIB, aJI€ 3 PI3HUM PO3IMOALIOM 32 POKAMH.
2.4.2 KoeiieHT e(peKTUBHOCTI IHBECTHIIIT

[HIIMM MOKAa3HUKOM CTaTUYHOI (DIHAHCOBOI OINIHKH TPOEKTY € KOEQIIie€HT
edexktuBHOCTI iHBecTulli (Accounting Rate of Return, ARR). [danuii koedimieHT
HA3MBAIOTh TAaKOX OOJIKOBOIO HOPMOIO MPUOYTKY a00 Koe(dilieHTOM peHTaberbHOCTI
IPOEKTY.

[chytroTh pi3H1 anroput™mu oouucieHHs ARR.
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[Tepmmii BapiaHT pO3paxyHKy 3aCHOBAaHUN Ha BIJHOIICHHI CEPEIHBOPIYHOI
BEJIMYMHU MPUOYTKY (32 MIHYCOM BifjpaxyBaHb Yy OIOJIKET) BiJ peaii3allii MpOeKTy 3a
nepio 10 cepeIHbOI BEIMUYUHH 1HBECTUIIIN:

P
ARR = 1 — (2.5)

2 CPo

ne Pr — cepeanbopiuHa BenudrHa NpUOYTKY (32 MIHYCOM BijipaxyBaHb y OIOJIKET) BiJl
peaizalii MpoeKTy;

|, — CEpEnHs BENMYMHA IOYATKOBUX BKJIAJECHb, AKIIO MEPEAOAYACTHCSA, IO IMICIA
3aKIHYEHHS TEPMIHY peani3alli MIPOeKTy BCl KalliTajdbHl BUTPATH OyyTh CIIHCAHI.

[HO/I MOKA3HUK PEHTA0ETBLHOCTI IPOEKTY PO3PaXOBYETHCS Ha OCHOBI TOYATKOBOI

BEJIMYUHU 1HBECTULIIN:

ARR= Pr/ . (2.6)

Po3paxoBanuii Ha OCHOBI MOYaTKOBOTO 00CATY BKJIaJeHb, KoedimieHT ARR moxe
OyTH BUKOPUCTAaHUN [JIi MPOEKTIB, LIO0 CTBOPIOIOTH MOTIK PIBHOMIPHHUX JIOXO/IIB
(HampuKIIaa, aHyiTeT) Ha HEBU3HAYEHUI a00 JOCUTh TPUBAJIUN TEPMIH.

Hpyruii BapiaHT pPO3paxyHKYy 3aCHOBAaHWUN Ha BIIHOUIEHHI CEPEeIHBOPIUYHOT
BEJIMYMHU MPUOYTKY (3a MIHYCOM BlJIpaxyBaHb y OIODKET) BiJ peani3alli NpoeKTy 3a
nepiojl 0 CepeaHbOl BEIMYMHU 1HBECTHUIIM 3 ypaxyBaHHSM 3aJUIIKOBOI abo0

JKBIJALIMHOT BAPTOCTI NEPBUHHUX 1HBECTHUIII:

(2.7)

ne P, — cepennpopiuHa BenMunHa NpuOYTKY (3a MIHYCOM BifpaxyBaHb y OIOJIKET) Bij

peai3arlii mpoeKTy;



56

lo— cepenHs BeMUMHA MOYATKOBHUX BKJIAJICHb;
If — 3amumikoBa, abo JTKBigaIiiiHa, BAPTICTh ITOYATKOBUX 1HBECTHIIIMH.

[lepeBaroro noka3zHuka e(eKTUBHOCTI 1HBECTHULIHN € MPOCTOTA PO3PAXYHKY. Y TOH
e Jac Ieil MOKa3HUK Ma€ CyTTeB1 HeOIKKU. BiH He BpaxoBye BapTOCTi IpoIIei B Haci i
He mependavae AMNCKOHTYBAHHS, BIAMOBIIHO HE BPaxoBYE PO3MOILTY MPUOYTKY IO
pOKax, a 3Ha4YUTh, MOKE OYyTH 3aCTOCOBAaHUMN TIIBKU JIJISl OI[IHKM KOPOTKOCTPOKOBHX
NPOEKTIB 3 PIBHOMIPHUM HAaJIXO/DKEHHAM J0XoAiB. KpiMm Toro, y 3B'I3Ky 3 LUM
HEMOXJIUBO OI[IHUTH HWMOBIPHI PO30DKHOCTI MPOEKTIB, IMOB'SI3aHUX 3 PI3HUMHU
TepMiHAMH 3/11ICHEHHS.

OckuIbKM ~ METOJ ~ 3aCHOBaHMWA  Ha  OyXraiaTepchKid  XapaKTEepUCTHII
IHBECTHUIIITHOTO TIPOEKTY — CEepPeAHBOPIYHIA BEJIMYMHI TNPUOYTKY, TO KOEPIIIEHT
e(PEeKTHUBHOCTI IHBECTHI[I HE 3a0e3rnedye KUIbKICHOI OLIIHKK MNPUPOCTY €KOHOMIYHOIO
noTeHiany kommnadii. [Ipore nanuii koedilieHT 1ae ysBIEHHS MPO BIUIMB 1HBECTHIIIM
Ha Oyxraiarepcbky 3BITHICTh. [loka3sHuku OyXraaTepcbkoi 3BITHOCTI 1HOAI €

HaNlBAKJIMBILIMMU ISl IHBECTOPIB 1 AKI[IOHEPIB MPU aHaji31 MPUBAOIUBOCTI KOMIIAHII.

2.4.3 JluHaMi4HI MOKa3HUKH OL[IHKH 1HBECTULIAHOTO MTPOEKTY

2.4.3.1 Yucrtuii TUCKOHTOBAHUHN J0X1]] IHBECTUIIHHOTO MTPOCKTY

Benawuuna uuctoro auckontoBaHoro mgoxony (Net Present Value, NPV)
PO3pPaxOBYEThCS SIK PI3HULS JUCKOHTOBAHMX TPOIIOBUX TMOTOKIB JIOXOJIB 1 BUTpAT,
BUPOOJICHUX B TIPOIIEC peai3allli IHBECTHIIIT 32 MPOTHO3HUN TIEPIO/I.

CyTb KpUTEPIIO MOJATAE B MOPIBHAHHI MOTOYHOI BAPTOCTI MallOYTHIX IPOILIOBUX
HAJIXO/KEeHb B1JI peati3allii IpoeKTy 3 HeOOX1THUMHU IS ITbOTO BUTPATAMHU.

3acTocyBaHHS METOJy Iepeadadae TMOCHIIOBHE MPOXOHKCHHS HACTYITHHUX
CcTamii:

— PO3paxyHOK TPOIIOBOTO MOTOKY 1HBECTUIIIMTHOTO MPOCKTY;
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— BUOIp CTaBKU JUCKOHTYBaHHS, sIKa BPaXxOBY€E MPUOYTKOBICTh albTepPHATHUBHUX
BKJIQJICHb 1 PU3UK MIPOEKTY;

— BU3HAYEHHSI YUCTOTO TUCKOHTOBAHOTO JIOXOTY.

[Toxaznuk NPV st mocTiiHOT HOpMU JTUCKOHTY 1 pa30BO1 MEPBUHHOI 1HBECTHULII]

BU3HAYAIOTH 32 (HOPMYJIOIO:

—-t

NPV = o+ S[C.a+1)] (2.8)

t=2

ne lo— BennunHa MepBUHHOI 1HBECTHIIIT,
C; — rpoioBuii MOTIK BiJ peati3allii IHBECTUII B MOMEHT 4acy t;
t — KpoK po3paxyHKy (pik, KBapTaJl, MICALb 1 T. 11.);
| — cTaBKa JUCKOHTYBaHHSI.

['pomioBi MOTOKM TMOBUHHI PO3pPaXOBYBATHUCS B MOTOYHMX a0 AedIipoBaHHUX
uiHax. [Ipu nmporuo3yBaHHI JOXO/IIB IO POKax HEOOXIAHO MO MOKIMBOCTI BPaxOBYBaTH
yCl BUAM HAJIXO/KEHb SIK BUPOOHMYOTO0, TaK 1 HEBUPOOHUUOTO XapPaKTEPy, IKi MOXKYTh
OyTH TOB'sI3aHl 3 JaHUM MPOEKTOM. Tak, SKIIO MiC/sl 3aKiHYEHHS Meploay peamizaiii
MPOCKTY TUTAHYETHhCS HAAXOKEHHS KOIINTIB Yy BHUIJISAAl JIKBIAAIIHHOI BapTOCTI
YCTaTKyBaHHS, YW BUBUIbHEHHS YaCTUHU OOEPTOBUX KOIITIB, TO BOHU MOBUHHI OyTH
BpaxoBaHi sIK JJOXO/AH BiAMOBIIHUX NEPIOJIIB.

B ocHOBI po3paxyHKiB 3a IIUM METOJIOM JISKHUTh MEPEIyMOBa MPO Pi3HY BaPTICTh
rpomeii B yaci. IIponec mepepaxyHKy MailOyTHHOI BapTOCTI T'POIIOBOIO MOTOKY B
MOTOYHY Ha3UBAETHCS TUCKOHTYBaHHAM (BiJ aHTII. discont — 3MeHIlIyBaTH).

CraBka, 3a SKOIWO BITOYBA€ThCS JUCKOHTYBaHHS, HA3MBAETHCS CTABKOIO
JMCKOHTYBAaHHS (JIUCKOHTY), a MHOXKHHK F = 1/(1 + i)' — hakTopoM JMCKOHTYBaHHS.

SIKII0 TPOEKT MPUITyCKAae HE Pa3OBY IHBECTHINIO, a TMOCIIJOBHE 1HBECTYyBaHHS
(h1HaHCOBUX PECYPCIB MPOTATOM KUIBKOX POKIB, TO (popmyna mjist po3paxyHky NPV mae

HACTYITHUW BUTJISI;
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Nev = YL+ + lca+i)] 29)

ne Iy — rporoBuil MOTIK IEPBUHHUX 1HBECTHITIH;
C;—rpomnroBwmii MOTIK Bi peanizallii iHBECTHIII B MOMEHT 4Yacy t,
t — Kpok po3paxyHKy (piK, KBapTaj, MICALb 1 T. 11.);
| — CTaBKa JIUCKOHTYBaHHS.
T — BesIMuMHA PO3PAXYHKOBOTO MIEPIOTY.

YMOBU TNPUWHATTA 1HBECTUIIHHOTO PIIIEHHS Ha OCHOBI JaHOTO KPHUTEPIIO
3BOJIATHCS 10 HACTYITHOTO:

— ko NPV > 0, To npoeKT BapTo NpUITHSATH;

— ko NPV < 0, To mpoeKT npuiiMatu He CIiJ;

— ko NPV = 0, To npuiHATTS NpOEKTy HE IPUHECE HI MPUOYTKY, H1 30UTKY.

B ocHOBI naHOTO METOMY 3aKIaJ€HO CIiyBaHHS OCHOBHIM IIUIbOBIM YCTaHOBIIL,
Ky BU3HAYa€ 1HBECTOP, — MAKCHUMIi3allisl KIHIIEBOTO CTaHy a00 MiJBUIIEHHS I[IHHOCTI
bipmu.

CrnigyBaHHS MaHIM IITHOBIA YCTAHOBIII € OJHIEI0 3 YMOB MOPIBHSUIBHOI OLIIHKU
1HBECTHI[1A HA OCHOBI JIAHOTO KPUTEPIIO.

HeratuBHe 3HaueHHs YKMCTOI MOTOYHOI BApTOCTI CBIAYUTH MPO HEAOIIIBHICTH
NPUIHATTS PilIeHb MO0 (iHAHCYBaHHS 1 peaiizauii IPOEKTY, OCKUIbKH sKIo NPV
<0, To B pa3i NPUUHATTA MPOEKTY I[IHHICTb KOMITIaHii 3MEHIIUTHCS, TOOTO BIACHUKH
KOMIIaH11 MOHECYTh 30UTOK, 1 OCHOBHA LILJIbOBA YCTAHOBKA HE BUKOHYETHCH.

[To3uTuBHE 3HAYEHHSI YKMCTOI MOTOYHOI BAapPTOCTI CBIAYUTH MPO JOUUIBHICTH
OPUIHATTS pilieHb [oa0 ¢GiHaHCYBaHHS 1 peam3anii mpoekty. [lpu mopiBHIHHI
aNbTEPHATUBHUX BapiaHTIB BKIAJEHb KpallMM BBAXKAE€ThCS BAapIaHT 3 HAHOUIBILOIO
BenuunHO0 NPV, ockinbku sxuo NPV > 0, To B pa3i NpUiHSTTS NMPOEKTY LIHHICTb
KOMITaHii, a oTke, 1 1o0OpoOyT 11 BracHUKIB 301nbmaTees . AAkmo NPV = 0, To npoekt
CIiJ MPUMHATH 3a YMOBH, III0 MOro peaiizallis MOCWINTh MOTIK JOXOJIB BIJ paHilIe

3MIIMCHIOBAHUX TIPOEKTIB BKJIAJICHHS KaIliTay.



59

TepMmin ekcrutyatalii HEOOXiHO BCTAaHOBHTH NPH aHaji3l €(EeKTUBHOCTI 10
MOYATKYy 3aCTOCYBaHHS METOJY YHCTOTO JUCKOHTOBAHOTO JIOXOIY.

[Ipu pospaxynky NPV MOXyThb BHKOPHUCTOBYBATHCS PI3HI 32 POKAMH CTaBKU
JTUCKOHTYBaHHSA. B maHoMmy BuIagKy HEOOXITHO 10 KOXXKHOTO TPOIIOBOTO MOTOKY
3aCTOCOBYBATH 1HAMBIAYyalTbHI KOC(IIIEHTH TUCKOHTYBAaHHA, K1 OyAyTh BiJIMOBIAATH
JTAHOMY KPOKY po3paxyHKy. KpiM Toro, Mo>xjiuBa CUTYyallisi, 110 MPOEKT, MPUIHHATHUN
IIpU MOCTIMHIM TUCKOHTHIN CTaBIll, MOKE CTaTU HEMPUWHATHUM IIPU 3MIHHIM CTaBIII.

[Toka3HUK YUCTOrO JUCKOHTOBAHOTO JOXOJy BPaxoOBY€ BapTICTh I'POILEH Y 4aci,
Ma€ YiTKI KpUTepli NPUUHATTA PIMICHHS 1 JO3BOJSE BUOUpATH MPOEKTH IS IIIEH
MakcuMi3zallii BapTocTi kommadii. Kpim TOro, maHuii moka3HUK € aOCOJIOTHUM
MOKAa3HMKOM 1 Ma€ BJIACTUBICTh AJUTUBHOCTI, MO JO3BOJISIE CKJIQJaTH 3HAYCHHS
MOKa3HWKA 3a PI3HUMH TPOEKTAMH 1 BHUKOPHUCTOBYBAaTH CYMapHHUIl TMOKa3HUK IIO
MPOEKTaM 3 METOK0 OMNTUMI3allil 1HBECTUILIIHHOTO TOpTdessi, TOOTO CHpaBEIIUBOIO €

HACTYIIHA PIBHICTH:

NPV a + NPV g = NPV as. (2.10)

[Ipu Bcix #oro mepeBarax, METOJ Ma€ 1 CYTT€BI HENOMIKUA. Y 3B’A3KY 31
CKJIQIHICTIO Ta HEOJHO3HAYHICTIO MPOTHO3YBaHHS 1 (hOpMyBaHHS TPOIIOBOTO MOTOKY
BIJl IHBECTHIIIH, a TAaKOXK 4epe3 NpodiieMy BUOOpPY CTaBKH TUCKOHTY MOKE€ BUHHKHYTH

3arpo3a HeJOOI[IHKA PU3UKY MTPOCKTY.

2.4.3.2 Ingexc peHTabenbHOCTI IHBECTULIIHHOTO MPOEKTY

Ingexc  penrabenpHOcTi  (mpuOyTtkoBocTi)  (Profitability  Index,  PI)
PO3PaxOBYETHCS AK BiTHOIIEHHS YUCTOI MOTOYHOI BAapTOCTI T'POIIOBOTO MPHUTOKY [0

YUCTOI HOTOYHOT BAPTOCTI IPOIIOBOTO BIATOKY (BKJIIOYAIOUM [TOYATKOBI IHBECTHIIIT):
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Pk
PI= ;(1+r)k lo | (2.11)

abo

i[ct x(1+i)_t]

PI= " , (2.12)

I0

ne lo — 1HBecTHIIIT MiApUEMCTBA B MOMEHT vacy 0;
C; — rpoioBuii MOTIK MiAMPUEMCTBA B MOMEHT Yacy t;
| — cTaBKa JUCKOHTYBaHHSI.

[Hexc peHTabenbHOCT] € BITHOCHUM MOKAa3HUKOM €()€KTUBHOCTI IHBECTULIIAHOTO
MPOCKTY 1 XapaKTepu3y€e€ PIBEHb JOXOIIB Ha OJWHHUIKO BUTpAT, TOOTO €()EKTHUBHICTH
BKJIaJICHb: YMM OLIbIIIE 3HAYCHHS IThbOTO TOKA3HWKA, TUM BHWINE Bijjgada TPOMIOBOL
OJIMHMIII, THBECTOBAHO1 B JaHUN MPOEKT. JlaHOMY MOKa3HUKY CJIiJ BiJjaBaTu MepeBary
Ipy  KOMIUIEKTYBaHHI MOPTQesst I1HBECTUIIM 3 METO MaKCUMi3allii CyMapHOTO
3HaueHHs NPV.

YMOBU IPUIHATTS IPOEKTY 32 JAHUM 1HBECTHUI[IHHUM KPUTEPIEM HACTYIIHI:

— ko PI> 1, To mpoekT BapTo NpUIHATH;

— sikio PI <1, To mpoekT BapTo BIAXUIUTH;

— sikmto PI = 1, To mpoexT € ani mpuOyTKOBUM, aH1 30UTKOBHM.

HeBaxko mMOMITUTH, 110 MPH OIHII MPOEKTIB, Kl MependadyarTh OJHAKOBUMN
oOcAT IEpBUHHUX 1HBECTUIIIH, KpuTepiil Pl moBHICTIO y3romkyeThes 3 kpuTepiem NPV,

Takum unHOM, KpuTepiit Pl € Bu3HavanbHUM TIpu BUOOP1 OJHOTO TPOEKTY 3 PSIIY
albTEPHATUBHUX, 10 MAalOTh MPUOJM3HO OJHAKOBI 3HaueHHS NPV, ane pizHi oOcsaru

HEOOX1IHUX 1HBECTHILIIH.
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Jlo HemomikiB METOJYy MOKHA BIJIHECTH MOro HEOJHO3HAYHICTh IpHU

JTMCKOHTYBaHHI OKPEMO TPOIIOBUX TOKIB 1 BIATOKIB.
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2.4.3.3 BHyTpilIHS HOpMa PEHTA0EILHOCTI 1HBECTHUIIIMHOTO MPOEKTY

[Tig BHYTpimHBOIO HOpMOIO peHTabenbHOCTi (Internal Rate of Return, IRR), abo
BHYTPIIIHBOIO HOPMOIO TMPUOYTKY, IHBECTHLIH pO3YMIIOTh 3HAUEHHS CTaBKU
JTMCKOHTYBaHHA, npu sikoMy NPV mpoekra nopiBHioe Hymo: IRR = i, mpu skomy
NPV =1 (i) = 0.

ExoHOMiYHUMIT 3MICT 1aHOTO TOKA3HHMKA IMOJISATA€ B HACTYMHOMY: MiJIPHUEMCTBO
MO>Ke MpUuiMaTu Oyab-sKi PIIIEHHS IHBECTUIIIHHOTO XapaKTepy, piBeHb PEHTA0EIbHOCTI
AKUX HE HWXKYE MOTOYHOTO 3HaueHHs mnokazHuka CC (IiHM KamiTany sl JaHOTO
npoekty). CaMe 3 HUM MOPIBHIOETHCS Moka3HUK IRR, po3paxoBaHuil 11 KOHKPETHOTO
MPOEKTY, IPHU LIbOMY 3B'I30K M1>K HUMH TaKUU:

— akmo [IRR > CC, npoekT BapTo NpuiHATH;

— sikmo IRR < CC, npoekT BapTo BIIAXUIUTH;

— ko IRR = CC, mpoekT € aHi npuOYTKOBUM, aH1 30MTKOBUM.

Jlo mepeBar 1b0ro KpuTEpito MOXKHA BIHECTH O0'€KTHBHICTH, HE3aJICKHICTh BiJI
aOCOJIIOTHOTO PO3MIPY 1IHBECTUL1H, IH(popMaTuBHICTb. KpiM TOro, BiH J€rko MoXxe 0yTu
MPUCTOCOBAHUN [JIsl TIOPIBHSIHHS TMPOEKTIB 3 PI3HUMHU PIBHSAMH PHU3UKY: MPOEKTH 3
BHUCOKHM PU3MKOM MOBUHHI MaTH BEJIMKY BHYTPIIIHIO HOPMY MPUOYTKOBOCTI. OHAK y
HBOTO € 1 HEJIOJIKH: CKJIQHICTh PO3PAaXYHKIB, BEJIMKA 3aJIEKHICTh BiJl TOYHOCTI OLIIHKU
MaiOyTHIX TPOIIOBUX MOTOKIB, @ TAKOK HEMOKJIMBICTh BUKOPUCTAHHS B Pa3i HAsIBHOCTI
JIEKUTBKOX KOPEHIB PIBHSHHS.

[lepeBara MeToAy BHYTPILIHBOT HOPMH PEHTAOEIBHOCTI MEepea METOI0M YHUCTOTO
JMCKOHTOBAHOTO JOXOAYy TIONIATae B MOMIMBOCTI WOTrO IHTEpHpeTyBaHHs. BiH
XapakTepu3ye HapaxyBaHHS BIJCOTKIB Ha BHUTpadyeHUN Kamital (peHTaOeIbHICTh
BUTPAYCHOIO KaIliTajy).

KpiMm 1poro, BHYTPINIHIO TPOIEHTHY CTaBKYy MOXXHA pO3IIANATA B SKOCTI

KPUTHYHOI CTaBKM JUII BHM3HAYEHHS aOCOJIFOTHOI BUTIAHOCTI  1HBECTHIIIMHOL
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aIbTEPHATUBH B pasl, SIKIIO 3aCTOCOBYETHCS METOJ YUCTOI MOTOYHOI BAapTOCTI MpHU
HEeAIMCHOMY MPUMYLICHHI PO «HAA1MHI JaH1».

TakuM 4rHOM, OIIIHKA 1HBeCTHUI[IH 3a goromoror IRR 3acHoBaHa Ha BHU3HAUYEHHI
MaKCUMaJIbHOI BEJMYMHHM CTaBKH JIUCKOHTYBaHHS, TPU SKIH TPOCKTH BUSBISTHCS
0€330MTKOBUMHU.

Kputepii NPV, IRR 1 PI Haif0ib11 4yacTo 3aCTOCOBYIOTHCS B 1HBECTHIIIMHOMY
aHasizi, (PaKTUYHO MPEACTABIIAIOTH COOOIO Pi3HI Bepcii ONHIET 1 Ti€T K KOHIEMII, TOMY
iX pe3yJIbTaTy MOB'A3aH1 OJIUH 3 OJTHUM.

Takum dYWMHOM, MOKHA OYIKYBaTHU BHUKOHAHHS HACTYIIHUX MaTeMaTUYHHUX
CIIBBITHOIIEHB ISl OJTHOTO MPOEKTY:

— sixkmo NPV > 0, to IRR > CC(1); P1> 1;

— saxmo NPV <0, to IRR <CC(1); PI<1;

— ko NPV =0, to IRR = CC(1); PI = 1.

2.43.4 MoaudikoBaHa BHYTPIIIHA HOpPMa PEHTAOETHHOCTI 1HBECTHUIIMHOTO

IIPOEKTY

MonaudikoBana craBka mpuoytkoBocTi (Modified Internal Rate of Return, MIRR)
JT03BOJISIE YCYHYTH ICTOTHHUM HEJOJIIK BHYTPINIHBOI CTaBKU PEHTAOEITHHOCTI MPOEKTY,
KWW BUHUKAE B pa3i HEOJHOPA30BOTO BIATOKY TPOIMIOBUX KOMTIB. [IpukmamoMm Takoro
BIITOKY € TMpuUA0aHHS B PO3CTPOUYKY ab0 OYyIIBHUITBO OO0'€KTa HEPYXOMOCTI, IO
BEJICTHCS MPOTSITOM JCKITLKOX POKIB.

OcHOBHa BIAMIHHICTH JIaHOTO METOJly MOJISITa€ B TOMY, IO PEIHBECTYBAHHS
POBOANUTHCA 3a OE3pU3UKOBOIO CTaBKOIO, BEIMYHMHA SKOT BHU3HAYAETHCS HA OCHOBI

aHai3y (piHaHCOBOTO PUHKY.
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Ha mnpaktumi 1me moxke OYTH JOXITHICTH CTPOKOBOI'O BaJIOTHOTO BKJIAdy,
MIPOIIOHOBAHOTO OaHKOM. Y KOKHOMY pa3l aHANITHK BU3HAYA€ BEIMYUHY OC3PU3HKOBOI
CTaBKH 1HJIUBIAYyaJIbHO, ajie, SIK MPaBUIIO, il pIBEHb MOPIBHSIHO HEBUCOKHIA.

Takum 4YWHOM, NIHCKOHTYBAaHHS BHUTpaT 3a OC3PU3UKOBOIO CTaBKOKO J1a€
MO>KJIMBICTh PO3paxyBaTH IX CyMapHy TMOTOYHY BapTiCTh, BEIWYWHA SKOI JTO3BOJISIE
O11bII O0'€KTUBHO OIIIHUTH PIBE€Hb MPUOYTKOBOCTI 1HBECTHIHN 1 € OIBIIT KOPEKTHUM
METOJIOM B pa3l MPUUHATTS 1HBECTUIINHUX pIllIEHh 3 HEPENEeBAHTHUMHU TPOIIOBUMU

IIOTOKaMMH.

2.4.3.5 JIuCKOHTOBaHUM TEPMiH OKYITHOCTI 1HBECTHUIIIH

JuckonToBanuit TepMiH okymHocTi iHBectHiiil (Discounted Payback Period,
DPP) ycyBae HeoMIK CTATUYHOTO METOAY TEPMIHY OKYMHOCTI 1HBECTHLINA 1 BPaXOBYE
BapTICTh TPOIIEH y yaci, a BIANMOBIAHA (QopMyna Il PO3PaXyHKY TUCKOHTOBAHOTO

TepMiHy okynHocTi DPP mae Burmsiz:

DPP = min n, (2.13)
IPH AKOMY
P, >, (2.14)
“(L+r)

OdeBuHO, IO B pa3l AUCKOHTYBAHHS TEPMIH OKYITHOCTI 30UIBIIYETHCS, TOOTO
3aBxkau DPP > PP.
[Ipu BukopuctanHi kputepiiB PP 1 DPP B omiHIl 1HBECTHUIIHHUX MPOEKTIB

PIIICHHS MOKYTh IPUAMATHCS, BUXOJIYH 3 TAKUX YMOB:
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— IIPOEKT NMPUNUMAETHCSA, SKIIO OKYIHICTh M€ MICIIE;

— MPOEKT MPUHUMAETHCS TIIBKM B TOMY BHIIQJKy, SKIIO TEPMIH OKYITHOCTI He
MEPEBUIILY€E BCTAHOBJICHOTO /111 KOMITaH11 TPAaHUYHOTO TEPMIHY.

VY 3aranbHOMY BUMAAKYy BU3HAYCHHS MEPIOAY OKYMHOCTI HOCUTH JOMOMIKHUN
XapakTep MO BIAHOMICHHIO JO YUCTOI MOTOYHOI BapTOCTI MPOEKTYy ab0 BHYTPIIIHBOI
HOpMH peHTabenbHOCTI. KpiM TOro, HEe0/MiK TaKoro MOKa3HUKa, SIK TEPMIH OKYITHOCTI,
MoJIsiTa€ B TOMY, IO BiH HE BPaxOBY€ MailOyTHIM MPUTOK TPOIIOBHX KOIITIB, & TOMY
MO’K€ BUSBUTHUCH HENIPABUIIBHUM KPUTEPIEM MPUBAOIMBOCTI IPOEKTY.

[Ile oguH 1ICTOTHUIN HEAOIK KPUTEPIIO TEPMIH OKYITHOCTI» TMOJIATAE B TOMY, 1110,
Ha BIAMIHY BiJ noka3zHuka NPV, BiH He Ma€ BIAaCTUBOCTI aIUTUBHOCTI.

[HOMI 3acTOCYBaHHS KPUTEPIIO «TEPMIH OKYMHOCTD» MOXE MaTH BHUPIIIATLHE
3HAYEHHA TNpPU TPUUHATTI pIlIEHb IIOJO 1HBECTYBaHHSA. 30Kpema, L€ MOXe OyTu y
BUIAJIKY, KOJIM IHBECTHIII CIOJIYYEHI 3 BHUCOKMM PH3UKOM: YUM KOPOTUIE TEPMiH
OKYITHOCTI, TUM IPOEKT Kparle.

Kpim Toro, mMeroa 3HaWIIOB CBOE 3aCTOCYBaHHS 1 B PO3PaxyHKY BapiaHTIB
¢dinancyBaHHs iHBecTUIIHHUX TIpoekTiB. Kputepii PP 1 DPP nouinsHO po3paxoByBatu
JUIS TIPOEKTIB, 110 (PIHAHCYIOTHCS 3a PaxXyHOK JIOBTOCTPOKOBUX 3000B's3aHb. TepmiH
OKYITHOCTi TIPOEKTY B JIaHOMY BHIIaJIKy TOBHHEH OyTH MEHIIE TIEpioAy KOPUCTYBaHHS
MO3UKOBUMH 3aCO0aMH.

B uuioMy MokHa 3pOOMTH BUCHOBOK, II0O METOJ YHCTOI MOTOYHOI BAapTOCTI 1
METOJI BHYTPIIIHHOI HOPMH PEHTAOEITHHOCTI B MOEAHAHHI 1 3 YpaxXyBaHHAM iX IUTIOCIB 1

MIHYCIB JJal0OTh KOPEKTHI pe3yIbTaTH PH OOTPYHTYBaHHI PIIICHb PO 1HBECTYBAHHSI.

3 IOKA3SHUKHU TA KPUTEPII OIIHKA IHBECTULIIHUX
HNPOEKTIB EHEPITOE®EKTUBHOCTI

3.1 3aBnaHHs OLIHKM €(PEKTUBHOCTI IHBECTUIIHHOTO MPOEKTY
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VY noHATTS e()eKTUBHOCTI 1HBECTHUIIITHOTO MPOEKTY 3a3BUYail BKIa1al0Th CTYIIHb
HOro BIAMOBIIHOCTI LUISIM Ta IHTEpecaM Yy4YacHUKIB 1HBecTyBaHHS. Jljist Toro, 1mio0
BU3HAYUTH LEH CTYHiHb 1 BUKOPUCTOBYETHCS OIlIHKA, NMPH LIOMY MPOEKT MOXe OyTH
OLIIHEHWI 0JIpa3y 3a JIBOMa MoKazHukamu [12]:

— HWoro e(eKTUBHICTH B IJIOMY - TpoMajchka (CoIliaJbHO-€KOHOMIYHA) 1
KoMmepiiiiiHa ((piHaHCOBA);

— e(EeKTUBHICTb y4acTl B TMPOEKTI - OI[IHKAa MPOBOJUTHCS JUIsl BU3HAUYCHHS
MO>KJIMBOCTI OyTH peani3oBaHUM MPOEKTY 1 3aI[IKaBICHOCTI Y IIbOMY BCIX YYaCHHUKIB.

Cama oniHKa NpoekTy 06a3yeTbesl Ha KIJIbKOX OCHOBHUX NMPHUHIIUIIAX:

— PpO3rJsi[ 1 aHami3 MOPOeKTy Ha BCIX eTanax >KUTTEBOrO IHUKIY - Bij
NEePEeNIHBECTULIMHOTO €TaIy /10 3aBEPUIEHHS IPOEKTY;

— OOI'PYHTOBAHICTh MPOTHO31B (PIHAHCOBUX MOTOKIB ISl BCHOTO PO3PAXYHKOBOTO
nepioay;

— PIBHO3HAYHICTh YMOB MOPIBHSHHS PI3HUX MPOEKTIB JJIsl BUOOPY ONTUMAIBHOTO
pIIICHHS;

— MaKCHMaJIbHA MMO3UTUBHICTh €(EKTY BIJl peai3amii MIpoeKTy;

— 00JIIK TUMYACOBOT'0 YHNHHHKA.((pakTopa);

— 001K MaiiOyTHIX (PIHAHCOBUX BUTPAT 1 HAJXOIKEHb;

— 00JTIK HalOLIBII ICTOTHUX HACIHIJIKIB B1Jl peaii3alli MpoeKTy;

— BpaxyBaHHsI IHTEPECIB YCIX YYACHHUKIB IPOEKTY;

— OIIIHKA BILTUBY 1HQIAIIIT;

— OLIIHKA BIJIMBY PU3UKIB peastizarlii.

MeTo10 OITIHKHM 1HBECTHIIIITHOTO TIPOCKTY € HaJJaHHS BUUEPITHOI BiMOBI/II HA TpU
OCHOBHI ITUTAHHS:

— sIKa peHTa0eIbHICTh IHBECTHUIII;

— SIK1 TEPMIHUA OKYITHOCTI MPOEKTY;

— SIKUMH € PU3UKH MPOEKTY.

['pamOTHO MpoBeeHA 1HBECTHUIIIITHA OLIIHKA MTPOEKTY J03BOJISIE:



67

— OIIIHUTH peaJIbHY MOTPeOy B IHBECTYBaHHI Ta HASIBHICTh HEOOXITHUX IS I[bOTO
YMOB;

— BUOpaTH ONTUMAJIbHI 1IHBECTHIIINHI PIIIIEHHS;

— BUSIBUTH YMHHHKH, 3/1aTHI BIUIMHYTH Ha (AKTUYHI MiCYMKH 1HBECTYBaHHS 1
CKOpETyBaTH iX Jii;

- OLIIHUTH 3aCTOCOBYBaHI apaMeTpH PU3UKY 1 MPHUOYTKOBOCTI;

- PO3pPOOUTH 3aX0/U IO ITHBECTHUIIIMHOMY MOHITOPUHTY (BiACTEKECHHS).

OrmiHka 1HBECTHIIIIHOT TPUBAOJMBOCTI MPOEKTY HEOOXiJHAa KOMIMaHli B
HACTYIMHUX BUIAJIKaX:

— IpH MOUTYKY 1HBECTOPIB;

— 1ipu BUOOP1 HANOUTBI €()eKTUBHUX YMOB KPEJIUTYBaHHS Ta IHBECTYBaHHS;

— Ipu BUOOP1 YMOB CTpaxyBaHHsI pU3HKIB.

HaliyacTime HaiOUIbII 3alliKaBI€HOIO OCO00K Yy MPOBENECHHI 1HBECTULINAHOI
OIIIHKH € caM 1HBECTOP.

Bubip 01HOr0 KOHKPETHOTO 1HBECTULIMHOTO MPOEKTY B AESKUX BUIAJKAX MOXKE
cebe He OKynmuTu. Hepinko BHHUKAIOTh CHUTYyallii, B SIKHX PIIICHHS MPO BUOIp Mae
npuiiMaTCsS B YMOBaX, KOJIM Ha PO3TJISA MOMAIOTHCA JACKiIbKa MPOEKTIB. B mbomy
BUIIAJIKY OI[IHKA 3aCTOCOBYETHCSI:

— i1 BU3HA4YeHHS €()EKTUBHOCTI HE3aJCKHUX IHBECTHUIIIMHUX IMPOEKTIB, KOJH
pIlIEHHS] PO MPUKUHATTS a00 BIAXWIIEHHS OJAHOTO 3 HUX HE BIUIMBAE Ha PIIICHHS MPO
OPUIHATTS 1HIIOTO;

— JUIs BU3HAYCHHS €(EKTUBHOCTI albTEPHATUBHUX a00 B3aEMOBHUKIIOYHUX
MPOEKTIB, KOJU MPUUHATTS OAHOTO MPOEKTY HE BIUIMBAE HA PIMICHHS HIOJO 1HIIOTO
IPOEKTY.

[cHyIOTH MeTOaH, SIKI JO3BOJISIIOTH POOUTH BUCHOBKH, PO3PAXyHKH Ta PO3POOKHU
HE TUIbKM IIOAO MOKIIMBHUX CII€HapiiB PO3BUTKY OJHOTO MPOEKTY, a ¥ BHUOUpaTH

ONTUMAJIbHUM iX HaO1p 3 0€3J1141l MOKIIMBUX MTPOCKTIB.
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3.2 Eramnu o1iHKy e(peKTUBHOCTI 1HBECTHUIIIMHOTO TIPOCKTY

Orminka e()eKTUBHOCTI IHBECTHIIIMHOTO POEKTY CKIIATAETHCS 3 IEKIIBKOX €TalllB:

Etan 1. BusnadeHHs 1ined 1 TpU3HAYEHHS I1HBECTHIIIMHOTO TMPOEKTy. Y
3arajJbHOMY BHIIQJIKy M€Ta 1HBECTHUIIITHOTO MPOEKTY MOJSATa€e y BUSHAUYCHHI 3arajibHUX
IHBECTHUIITHUX 1 BUPOOHMYUX BUTPAT, BU3HAUCHHI MPUBAOIMBOCTI MPOEKTY 3 TOUYKHU
30py 1HBECTOpIB, BUSBJICHHI ()IHAHCOBOI CIPOMOKHOCTI KOMIMAaHii, OIUHIIl PHU3HKY
1HBECTHIIIH 1 0OIPYHTYBaHH1 JOIJIBHOCTI y4acTi B MPOEKTI IHBECTOPIB 1 MAPTHEPIB.

Etan 2. Amnamiz Butpar. lleii eranm cknagaeTrbcs 3 ABOX TIpyd 3axoiB,
CIpSIMOBAaHUX Ha aHali3 SK I1HBECTULIMHMX BUTpAT, TaK 1 BUTpPAT BHUPOOHMIITBA,
BKJIIOYAIOYM X PO3PaxyHOK 1 CKJIaJaHHS KOILITOPHCIB, PO3Mojain (piHAaHCYBaHHS 3a
CTa/1sIMU IPOEKTY 1 MOPIBHSJIBHUI aHai3 peHTa0ETbHOCTI.

Eran 3. Ouinka e(exTUBHOCTI 1HBECTHIIN. Y TepuIii 4YacTHUHI eTamy
MPOBOJUTHCA PO3PAXYHOK MOKA3HHUKIB €()EKTHUBHOCTI MPOEKTY B LIJIOMY, a B JAPYTId -
aHa3 e(EeKTUBHOCTI y4acTi B IIPOEKTI, 110 BKJIIOYAE€ BU3HAYEHHS CKJIAJly YYACHUKIB 1
BUOIp cxemu (iHaHCyBaHHS mMpoekTy. llepiia yacThHa OLIHKKM MOXE B1I0Opa)kaTh
coIliajbHI HACHIAKMA peati3alii MPOeKTy, a Takoxk Horo (¢IHAHCOBI HACHIAKU ISt
3arajbHOTO 1 pEriOHAIIBHOTO OOJIXKETIB, B TOMY BHUIMAJIKY, SKIIIO BOHU 3a]lIsHI.

Eran 4. ®opmyBanHsi crpaterii ¢iHaHcyBaHHs. [[iApO3aIIsS€eThCs Ha KUIbKa
MiJeTaniB, BKIIOYAOUYM BUSABJICHHS JDKepenl (iHAHCYBaHHS, CKJIaay MOTCHIIMHUX
1HBECTOpIB, YMOB IX 3aJlydeHHs, OOTPYHTYBaHHS BHOOpPY CXEMHU 1HBECTYBaHHS,
BUSIBJICHHSI HACNIKIB MOro peaiizailii, po3paxyHOK 3BEIEHOI0 TMOTOKY T'POIICH s
(diHaHCYBaHHSI BCIX BUTpPAT 3a MPOEKTOM. Pe3ynbTaTu OIIHKK 1HBECTHUIIITHOTO MPOEKTY

BUCBITJIIOIOTH B O13HEC-TIJIAHI.

3.3 Tloka3HUKH OIIIHKK €(QEKTHUBHOCTI 1HBECTHIIMHOIO MPOEKTY 1 METOAM iX

PO3paxyHKy
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Oninka e(eKTUBHOCTI 1HBECTHIIN JaeThCsd y (opMi 3aKIOUEHHS Ha OCHOBI
aHami3y TOKa3HWKIB e(eKTUBHOCTI. Ha mpaktwimi icHye KiTbka METOMIB OIlIHKH
MPUBAOJIMBOCTI 1HBECTHUIIIMHUX TPOEKTIB, a 3HAYHUTH, 1 KiJJbKa OCHOBHUX ITOKA3HUKIB,
0 TPEJCTaBJISIOTh COOOI TEBHUM HaOIp I1HAWUKATOpiB. Y 1lel HaOlp BXOIATH
MOKa3HUKN (PiHAHCOBOI Ta €KOHOMIYHOI OIIHKU €()EKTUBHOCTI 1HBECTHIIIHM, TTOKA3HUKHU
OIIIHKM X COIIaJIbHOI €(eKTUBHOCTI, MOKa3HUKHU OI[IHKH 1HBECTHI[IMHOTO MOTCHIIIATY
KOMMaHIi 1 cHCTeMa OIlIHKM pPHU3MKIB. KokeH MeToj B OCHOBI Ma€ OJHUH 1 TOH Ke
NPUHIMN - B pe3yJbTaTi peani3alii NpoeKTy KOMIIaHisl MOBUHHA OTpUMAaTH NpHOYTOK,
IpU IOMY Pi3HI MOKAa3HUKU JAlOTh MOXKIJIHUBICTH OXapaKTEepPU3yBaTH 1HBECTUIIIMHUIMA
MPOEKT 3 yCiX OOKIB 1 BIANOBIAAIOTH 1HTEPECAM PIZHHUX I'PyI OC10, 0 OEpyTh y4acTh B
iHBectuli. Ha mnpaktuii, 3a3Buyaid, 3aCTOCOBYETbCS [IBI TPYNHU METOAIB OILIHKU
(cTatuuHI 1 JUHAMIYHI), 3@ JIOMIOMOTOIO SIKMX 1 BU3HAYAIOTHCS MEepepaxoBaHi MOKa3HUKH.

CraTuyH1 METOM OLIHKU TAKOXX Ha3WMBAIOTh MPOCTUMHU a00 TpaauliitHuMu. B ix
OCHOB1 JIexuTh «TumoBa MeTOAWKa BHU3HAYEHHS EKOHOMIYHOI €(EeKTHUBHOCTI
KamiTaJbHUX BKJIaJCHBY», pO3po0IieHa IIe 3a paJsiHChKUX YaciB. BoHa He BTpaTuiia CBOE€i
aKTyaJIbHOCTI 1 ChOT'OJIHI, OCKUIBKM METOJAM AyK€ MPOCTI Y BUKOHAHHI 1 MPU LBOMY
JTAI0Th MOKJIMBICTh OTPUMATU HAOYHY KapTUHY €(hEeKTUBHOCTI IHBECTHIII1, OCOOJIMBO Ha
MepIIOMY eTarli OL[IHOYHUX POOIT.

Tepmin okymuocti inBectuiiii (Payback period, PP) — me mepion, 3a sikuii
HOBOOyZi0Ba a00 MOJIEpHI30BaHE MIANMPUEMCTBO 37aTHE BIAIIKOAYBATH BKJIAJACHI B
HbOTO 1HBECTHIII 3a paxyHOK MPUOYTKY, OAEpP>KYyBaHOI BIJI HOT0 TOCHOAAPCHKOI
JUSITEHOCTI, 200 TOM yac, KWl HEOOX1IHO, 100 JOXO0M BiJl €KCIUTyaTallli cTajau piBHI
MMOYAaTKOBUM 1HBECTHIIISIM.

ExoHOMIYHMI CEHC MOKa3HUKA IMOJISITa€ y BUSHAYEHH] TEPMIiHY, 32 SIKHI 1HBECTOP
3MOX€ TMOBEPHYTH BKJIaJeHUN KamiTal. TepMiH OKYIDHOCTI pPO3paxoOBYETbCA, IIO

dbopmyi, pU IOMY HEOOX1HO 3HAHHS TaKMX IMOKA3HMKIB, SIK BEJIMYMHA TTOYATKOBUX
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IHBECTHIIINA 1 MOpiYyHI ab0 IOMICAYHI HAIXOJKEHHS, SKI € pe3yJabTaToM peaiizarii
MIPOEKTY.

[Ipu po3paxyHKax 3a UM METOJOM OINEpPYIOTh TUIbKM CTATUYHUMHU JAHUMHU Ta
HE TMCKOHTOBAaHMMH CyMaMH Oe3 ypaxyBaHHs 1HOIAIIT, MOJaTKOBOTO HaBAaHTAKCHHS,
aMOPTHU3AIIHUX BiJIpaxyBaHb.

Koedimient edextuBHocTi 1HBectuiii (Account rate of return, ARR). V¥
IUTAHOBO-LIEHTPAJII30BaHOT EKOHOMIKM 10 BCIX Taiy3sX MPOMHCIOBOCTI Oyiu
3aTBEpP/KEHI HOPMATHBHI KOe(IIlI€EHTH KamiTalbHUX BKJIaJieHb. B ymoBax pHWHKY 3a
HBOTO 3a3BUYail OEpyTh MPOIEHTHY CTaBKY 3a JOBTOCTPOKOBHM OaHKIBCHKHI KpEIUT.
[HBecTop, BKIIaJaroun CBOI T'POIIl, PO3PAXOBYE OTPUMATH MPUOYTOK HA OJHY T'PUBHY
IHBECTHIII HE MEHIIE, HK CTaHOBUTH Taka MpolieHTHa cTaBka. Po3paxyBatu ARR
MO>KHA JIEKUIbKOMA CII0cO0aMu:

— LUJIAXOM [JUIEHHS CEepeIHbOPIYHOrO NPUOYTKY Ha CEPEAHI0 BEIUYUHY
1HBECTHIIIH (y BIJICOTKAX);

— ILJIAXOM JUIEHHS CEepeJHbOPIYHOrO NpHOYTKY Ha CEPEeIHI0 BEIUYUHY
1HBECTHIIIH 3 ypaxyBaHHSIM 3aJIMIITKOBOT 200 JIKBIAAIIIHOT X BapTOCTI.

CraTu4Hl METOAU 1HBECTHUIIIIHOI OIIHKYU He nmo30aBiieH] 1 Hea01KIB. [ 0J10BHUI 3
HUX B TOMY, II0 BOHM HE BPaxOBYIOTh (paKkTOp Hacy, a i PO3pPaxyHKIB OepyTbcs
HECYMICHI BEJIMYMHM - CyMa 1HBECTHUIII B MOTOYHIN BapTOCTI 1 MPUOYTOK B MaOyTHIN
BapTocTi. Lle 1CTOTHO CHOTBOPIOE pe3yJbTaTh PO3PAXYHKIB, 3aBULIYIOYH TEPMIHU
OKYITHOCTI 1 3aHM>KYIOUH KOE(DILI€HT €(PEKTUBHOCTI.

JluHamigyHi METOau — 1 Tpyla METOJIB BIJPI3HIEThCS CKIAIHICTIO 1
HEOOXIJHICTIO BpPaxOBYBATH BEJIMKY KUIBKICTh pI3HUX AacHeKTiB. 3a3BUYail ix
BUKOPUCTOBYIOTh [IJISl OIIIHKM 1HBECTHUIIIMHUX TMPOEKTIB BEJIMKOI TPHUBAJIOCTI, IO
BUMAararoTh JOJIaTKOBUX BKJaJeHb MO Xoay ix peamizamii . I[lpu BuxopucTaHH1
JTUHAMIYHUX METOJIIB BaXKIIMBOIO CKJIAJIOBOIO € TOIIYK CTaBOK JIUCKOHTYBaHHS, SIKi
JO3BOJISIIOTH TPUBECTU JIOXOAW 1 BUTpATH O 3HAYEHb, HAOIMIKEHUM JI0 PEAIbHUX.

JIMCKOHTYBaHHS - 1€ IPOLIEC NEPepaxyHKy MailOyTHHOT BapTOCTI IPOIIOBOTO MOTOKY B
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notouHy. Ilpu BuOOpiI CTaBKM AMCKOHTYBAaHHS TOTPIOHO BpaxoByBaTU 1HQIISIIIO,
BapTICTh BCIX JPKEPEJT KOIITIB /TSI IHBECTHIIIHN 1 MOYKJIMBI TOKa3HUKH PU3UKIB.

Uuctuii nuckontoBanuii noxig (Net present value, NPV). ILleli noka3HuK
BiloOpaxkae Oe3mocepeaHe 30UThINIEHHS KalliTaly KOMITaHil, TOMY JJIs aKI[IOHEPIB BiH €
HaiiOowTein  3HauymuM. [lo3utuBHe 3HaueHHs NPV € kpurepiem mnpuilHATTS
1HBECTULIIMHOTO TPOEKTY. Y TOMY BUNAJKY, SKIIO HEOOX1THO 3pOOUTH BHOIp 3 KIIBKOX
IPOEKTIB, TepeBara BiAJAETbCS MPOEKTy 3 Ounbmoro BennunHoo NPV. Bennuuna
YUCTOIO JUCKOHTOBAHOIO JIOXOAY pO3PAXOBYETHCS SIK PIZHULSA JAMUCKOHTOBAHUX
IPOIIOBUX IMOTOKIB BUTPAT 1 JOXOMAIB, BUPOOJEHUX B MPOIEC] peanmizallli MpPOeKTy 3a
po3paxyHKoBUM Tmiepiod. s po3paxyHKy HEOOXiTHO 3HATH BEIMYMHY IMOYATKOBHX
1HBECTHIIIM, TPOIIOBUI MOTIK BiJ peajizailii 1HBECTUIIIM B MEBHUI MOMEHT 4acy, KPOK
pO3paxyHKy (Micsillb, KBapTal, piK) 1 CTaBKy IMCKOHTyBaHHs. HeraTuBHEe 3HaueHHS
NPV roBoputh npo HEAOUUIBHICT NPUUHATTS PILLIEHHS PO 1HBECTYBAaHHS.

Ingexc pentabenbHocTi 1HBectHilii (Profitability index, PI). Ilix mum
MOKa3HUKOM PO3yMIIOTh BIJHOIIEHHS MOTOYHOI BAapPTOCTI TPOIIOBOIO MPUILIUBY [0
YHUCTOI MOTOYHOI BAPTOCTI TPOIIOBOTO BIATOKY 3 YpaXyBaHHSIM MOYATKOBUX 1HBECTHILIH.
Y  pos3paxyHkoBiii ¢Gopmysli BUKOPUCTOBYIOTHCS TaKli 3HAYCHHS, SK 1HBECTHIi
N1AIPUEMCTB, TPOIIOBUM MOTIK MiAIPUEMCTBA B MOMEHT 4Yacy, CTaBKa IMCKOHTYBaHHS 1
CaJIbJI0 HAKOMMUYEHOTO MOTOKY. SIKIo mpu po3paxyHKy 3HaueHHs Pl Ounbine oguHuUIy,
TO MPOEKT CIJ NPUUHATH, SIKIIO MEHIIE - BiAKMHYTH. Kputepiii Mae 3HaueHHs mpu
BUOOpI MPOEKTYy 3 JEKUIBKOX 3 OJHAKOBMMH mTokazHukamu NPV, ane 3 pizHUMEH
oOcsiraMu HEOOX1THUX BKJIAIEHbD.

BuyTpimas Hopma pentabenbHocTi (Internal rate of return, IRR), abo BHyTpimiHs
HOpMa MPUOYTKY 1HBECTHUIIIN - 1€ 3HAYCHHs] CTaBKH JUCKOHTYBaHHs, pu sskomy NPV
MPOEKTY JOPIBHIOE HYJI0. PO3paxyHOK 1bOro KoedilieHTa HeOOXIIHUN ISl TOTO, 11100
BU3HAYNTH MaKCHUMAaJbHO JOMyCTUMHN PiBE€Hb BUTPAT 3a MpOeKToM. Hampukiam, sKio
POEKT (IHAHCYETHCS 32 PAXYHOK KpEIUTy Bl KomepiliitHoro 6anky, To IRR mokaszye
BEPXHIO MEXY piBHS OaHKIBCHKOI MPOIEHTHOI CTaBKH, MEPEBUILIEHHS SKOi POOUTH

IHBECTHIIIITHUI MPOEKT 30UTKOBHUM.
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MopaudikoBana BHYTpilmHS Hopma peHtabenbHOcTi (Modified internal rate of
return, MIRR) no3Bossie ycyHyTH HEJOJIK BHYTPIIIHBEOI HOPMHU PEHTAOETBHOCTI, SIKUH
MO>K€ BUHHUKHYTH B pa3i HEOAHOPA30BOI'O BIITOKY IPOLIOBUX KOIITIB, HAIPUKIIAA, TIPH
JIOBTOCTPOKOBOMY OYIIBHUIITBI 00'€eKTa HEpyXOoMOCTi. PeiHBecTyBaHHS B IbOMY
BUTIAJKYy TPOBOAUTHCA 3a OE3pU3MKOBOIO CTAaBKOIO, BEIMYMHA SIKOI MOXKe OyTu
BHU3HAYCHA HA OCHOBI aHAI3y PUHKY.

JluckonToBanuii TepMmiH okymHOCTI iHBecTHIli (Discounted payback period,
DPP) He Mae HeOMIKIB CTATUYHOTO METO/IY PO3pPaxyHKY TEPMiHY OKYITHOCTI, OCKIJIbKH
BpPaxoOBYy€ BapTICTh TIpolied y yaci. Y pasl JUCKOHTYBAHHS TEPMIH OKYITHOCTI
30UTBLIY€ETHCA 1 TPOEKT, MPUHUHATHUN 3a KputepieM PP, Moxke OyTH HENPUHHATHUM IO
DPP. BusHaueHHss miepioly OKYIMHOCTI HOCUTb JONMOMDKHHUN XapakTep MI0JI0
BHYTPIIIHBOI (POPMU peHTA0ETBbHOCTI 00 YMCTOI MOTOYHOT BAPTOCTI.

Ha npaxTtuii HepiIKo TparusieTbesl, O Yepe3 BIACYTHICTh JOCTATHHOTO JOCBIAY
BHYTpillIHI (axiBili ryOJasiTbecs y BUOOPI METOAMK 1 MPOrPaMHOIO 3a0e3MeUeHHs s
pPO3paxyHKy €(pEeKTHUBHOCTI 1HBECTHUIITHOTO MPOEKTY, HEMPABUIBLHO BUOMPAIOTH HAOIP
MOKa3HUKIB, MPIOPUTETH 1 cami 00'€KTH OIIHKUA. B pe3ynbraTri BUCHOBKM HE 3aBXKIU
BPaxOBYIOTh IHTEPECH BCIX YYACHHKIB MPOEKTY 1 4acoM € CyO’€KTUBHUMH. Y JIESIKUX
BUTAAKaX JJIs1 OO'€KTUBHOI KapTWHU MOXKE 3HAJOOWUTHUCS AOAATKOBHH PO3PAXyHOK
AHAJIOTTYHUX TMOKA3HUKIB 13 3aJlyYCHHSIM HE3aJIeKHUX EKCIIEPTIB, /16 MOKHA 3aMOBHUTH
MOCJIYTY OLIHKHM 1HBECTULIIMHOTO MPOEKTY. Y CUTyallisiX, KOJIH MIANPUEMCTBO BTpayae
o3Il HAa PHUHKY, a MNPUOYTOK CKOPOUY€ThCS, BiAOYBalOTbCA 3MIHM B CKJajl
aKiioHepiB, Mae OyTHM MpUBATH3allls Ta IHIII JOJCHOCHI TOJii, HEOOXITHO 3HAUTH
MO>KJIMBOCTI i peanizaiii noteHuiany ¢ipmua. KpiM Toro, BHILIOMY KEpiBHUUTBY
KOMITaHii ciig chopMynroBaTH HOBI ifei, 3aBIASKM SKUM BOHA 3MOXE HE TUIBKU
NPOJOBXKUTH CTaJMil PO3BUTOK, a W KOHKYpYBaTH 3 IHIIUMHU YYaCHHKAMH DPHUHKY.
3a3Buuail 3a BCIM UM CTOITh 200 LIbOMY CHpUs€E peani3allis IHBECTUIINHUX MPOEKTIB,

K1 BUMararoThb 00'€eKTUBHOI 1 HEYIIEpeIKEHOI OI[IHKM aKTUBIB.
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3.4 Kpurepii omiHKM  €(EKTUBHOCTI  IHBECTHUIIMHOTO  MPOEKTY B

eHepro30epexeHH1

OCHOBHMM KPHUTEPIEM OIIHKH EHEPro30epeKeHHsI 1HBECTHUIIMHUX IPOEKTIB €
MIJBUIICHHS I[IHHOCTI MIANMPUEMCTBA, (haKTOpaMH SKOTO BUCTYIA€ 3pOCTaHHS JOXO/IIB,
3HIKEHHSI BUPOOHUIITBA 200 (hiHAHCOBOTO PU3HKY, MIABHUINEHHS PiBHS €()EKTHBHOCTI
JUSITBHOCTI MATIPUEMCTBA B pE3YJIbTaTl IPUUHATTS MPABUIHHUX PIIlICHb.

[HIIMM >K€ MEHIIl BaKJIUBUM KPHUTEPIEM OIIHKH I1HBECTUIIMHUX TPOEKTIB €
OIliHKa HOro e(QeKTUBHOCTI, Sika BKJIIOYA€ JIBA OCHOBHHUX AaCHEKTH - (PIHAHCOBWIM 1
CeKOHOMIYHMI. 3aBAaHHs (PIHAHCOBOI OI[IHKM - BCTAHOBHUTH JOCTATHICTH (h1IHAHCOBUX
pecypciB MIANPUEMCTBA JIJIsl peai3allii MPOeKTy y BCTAHOBJIECHUU TEPMIH, BUKOHAHHS
BCIX ()IHAHCOBHX 3000B'sI3aHb.

OrmiHka eKOHOMIYHOi e(EeKTHMBHOCTI TOJSAra€ y BHU3HAYEHHI MOTEHIIAHOT
3JIaTHOCTI 1HBECTULIITHOTO MPOEKTY 30€perTu KymiBelabHY LIHHICTh BKJIAJIEHUX KOIITIB 1
3a0€3MeUYnTH JOCTATHIN TeMI IX IPUPOCTY.

Cepen ICHYIOYMX Yy BITYM3HSHIA MPAKTHUIl METOAIB OLIHKK €()EKTUBHOCTI
IHBECTHUIIMHUX MPOEKTIB MOXKHA BUJUIMTU: CTaTUYHI 1 AuHamiyHi. CTaTU4YHI METOIU
MPOCTI Y BUKOPUCTAHHI, ajie¢ HEJAOCTATHBO TOYHI 1 IPUAATHI JJIs IPUAHATTS PIILICHHS 10
HEBEJIMKUX 1HBECTHIIIMHUX BKJIAJICHHSAX, TIEPEBAKHO IS MAJUX IMAMPUEMCTB, 110 HE
BOJIOJIIIOTh TUMYACOBUMH 1 (PIHAHCOBUMH MOXKIUBOCTSIMH JIJISI TIPOBEACHHS CKIIQTHHUX
pO3paxyHKIB. Y BITUM3HSHIA TMPaAKTUI TPAAMIIINHO IS PO3pPaxyHKIB €()EKTUBHOCTI
KaIliTAJIOYTBOPIOIOYHX THBECTHUIIIH BUKOPHUCTOBYIOTHCS YOTHPH MOKa3HUKH [12]:

a) TMOPIBHSJIbHA €PEKTUBHICTH MPU OOMEXKEHIN KIJTBKOCTI BapiaHTIB KalmiTAIbHUX

BKJIQJI€Hb:

_G-C (3.1)
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ne C; 1 C, — moTouHi BUTpatu (COOIBApTICTH) MO MEPIIOMY 1 APYroMy BapiaHTax
BIJIITIOBIAHO;
K; 1 K; — kamitanbHi BKJIaJICHHS 110 MEPIIOMY 1 ApyroMy BapiaHTax, BiJIIOBIIHO;

0) HaBeJICH1 BUTPATH:

3, =C;i +Ey - K, (3.2)

ne C; — notouHi BUTpatu (Co61BapTIiCTh) 3a 1-TUM BapiaHTOM ;
K; — kamitanbHi BKJIaJICHHS 32 1-TUM BapiaHTOM;
E, — HopmaTuBHUI KOe(DILI€EHT €(PEKTUBHOCTI KamiTAIbHUX BKJIAJICHb.
Bubupaemo BapiaHT 3 MIHIMAJIBHOIO BEJIMYMHOIO HABEJICHUX BUTPAT.

B) TEPMIH OKYITHOCTI KaliTAJIbHUX BKJIA/ICHb:

T, = X | (3.3)

ne K — kamiTanpH1 BKIIaACHHS;

Cy, C, — coOiBapTiCTh NPOAYKIII 10 3A1MCHEHHS KaliTaJbHUX BKJIAJICHb 1 MICIA,

BIJIITOBIAHO;

I') 3arajibHa eKOHOMIYHA €()EeKTHUBHICTh KA TAIbHUX BKJIA/ICHb:

E(b.3ar = (34)

==

ne 11 — piuauii npubyToK;
K — xamitanbHi BKIIaAeHH.

Po3paxyHku TmOKa3HUKIB €(PEKTUBHOCTI KaNiTaJbHUX BKJIAJCHb CTaTUYHUMU

METOaMH MAlOTh PsiJl CYTTEBUX HEMOJIKIB:

— BIJACYTHICTh OOJIIKY pPIBHOMIPDHOCTI BKJIQJEHHS KOIMITIB 1 OTpUMaHHS

pe3yJIbTaTiB;
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— Opi€HTAIlisl PO3pPaxXyHKy OCHOBHUX TOKAa3HUKIB Ha OAWH PiK, MO 3HWKYE ii
JIOCTOBIPHICTb;

— 3aCTOCYBaHHS HOPMATHUBHOTO Koe(dirieHTa e(pEeKTHBHOCTI KalliTaJIbHUX
BKJIQJICHb, OPIEHTOBAHOTO HA CEepeaHI OLIHKH iX MpUOYTKOBOCTI HE3aJEKHO BiJ
KOHKPETHHX YMOB 1HBECTYBaHHSI;

— BIJICYTHICTb OOJIIKY 1H(JIIALIT;

— BIICYTHICTh OOJIIKY PU3UKY 1 HEBU3HAYEHOCTI1 B 3/11IICHEHHI BKJIQJICHb.

3.5 Kpurepii omiHKM  €(pEKTHUBHOCTI  IHBECTULIMHOIO  MPOEKTYy B

TCIIOTCHCPYIOUHX YCTAHOBKAX

PiBenn BTpar B TerioBuX mMepexax gocsrae Bia 20 mo 35 %, mo maibke B 4 pasu
outbimie, Hixk B €Bpomi. bmuszbko 30 % kxuTeniB 0araTOKBAPTUPHUX OYIUHKIB
ckapxkaThcsi Ha Opak Tera. L[[o6 BupimmTh i mpoOiaemMu MOTPiOHI 3HAYHI KOIITH.
€1MHa MOXKJIUBICTh IO HOPMAJIBHOMY PO3BUTKY rajly3l B CY4aCHUX YMOBAX € 3aJIy4CHHS
NpUBAaTHUX 1HBeCTHULIM. JlJi1 1bOro MOTpPiIOEH Mepexi Ha Cy4yacHy MOJENb PHUHKY,
BUIbHY BiJl PEryjIOBaHHS 1 MPO30py MJis 1HBECTOPIB. Y pasi yCHINIHOTO 3ay4eHHS
1HBECTHULI1, OCHOBHI (DOHJM KOMIIaH1i, 10 PYHKIIOHYIOTh HA PUHKY TETIOEHEPTE€TUKH,
0€3CYMHIBHO, MiIJaAyThCsl CYTTEBOMY OHOBJICHHIO Ta MHOKEHHIO.

Yunaauii npuHnun (opMyBaHHS I[iH HAa TEIJIOBY eHepriio (IMiIBHINCHHS 0e3
MiJICTaB) HE CTBOPIOE HEOOXITHUX EKOHOMIYHUX CTUMYJIB 10 MOJEpHI3aIii 1 He
JI03BOJISIE 31MCHIOBATH JIOBFOCTPOKOBE TIJIaHYBaHHS B c(hepl 1HBECTHUIIIMN.

Tomy aJist 3MIHU IBOTO TIPUHIUITY HEOOX1THO:

— TMpPOBECTH TIOPIBHSHHS  €KOHOMIYHMX  XapaKTepUCTUK 1  KpUTEPIiB
eHeproeeKTUBHOCTI Ha MPUKJIIAJI JOCITIPKEHHS TETUIOTCHEPYIOYUX IMiIMPUEMCTB;

— BHUJIaTH PEKOMEHJallli IMI0AO0 YAOCKOHAJIIEHHS €(EeKTUBHOTO BHUKOPUCTAHHS

oOalHaHHS Ta PECypPCiB.
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3po3ymMijio, 00TpyHTOBaHE 30UIBIICHHS Tapr(iB HA EHEPropecypcH A03BOJIUTH HE
TIIBKA OTPUMYBATH TapHHUI MPUOYTOK 1 JIETKO MOKPUBATH BUTPATH KOMIIaHIN, aie i
3a]ly4UTH 1HBECTOPIB, VISl SIKMX B MEPIIy Yepry, BXKIMBUM € IIBUJKA OKYMHICTh
MPOEKTIB 1 IX BUCOKA MPUOYTKOBICTh MPU HU3BKUX pU3MKax. OUYEBUIHO, 110 HE MAIOYU
NPO30PHUX MPABUJI TPHU, 1HBECTOP HABPAJ UM MPUNJE B raiys3b, /1€ J0 BCHOTO 1HIIOTO
CKJIajiacsi HEOJIHO3HAYHA CUTYaIlisl 3 CUCTEMOIO TEIUIONOCTaYaHHs. Y JESKUX perioHax
piBEHb IIH Ha TEIUJIOBY €HEPril0 B Pa3H MEPEBUIIMB PIBEHb LIH HA TEIUIO MPH HOro
BUPOOHMIITBI BiJ] aJIbTEPHATUBHOI KOTEJIbHI (CTAaHAAPTHOI, 110 MPAIOE HA BYTULI), 1 B
JTAHOMY BHIIQJIKy BaplaHT BUKOPUCTAHHS METOJY aJbTEPHATHUBHOI KOTEIbHI BUTIIAIAE
BEJIbMU MTPUBAOJIHBO.

OCHOBHI BUMOTH JJIsl OTPUMAaHHS 1HBECTHUIIIMN:

— e(heKTUBHE YIPABIIHHSA KOMIIaHIEIO 1 CUJIbHA KOMaHa MEHEDKEPIB, SIK1 OyAyTh
PO3AUIATH Ballll IHTEPECH.

— 1e BUpPOOJIEHMH KOMIIaHI€I0 MPOAYKT abo HajgaHi MOCIYyTH, M0 MaloTh
KOHKYPEHTHI TIepeBard B TOPIBHSAHHI 3 NOAIOHMMH I1HIIMMH TPOAyKTaMu ado
HOCIyraMu Ha JaHOMY PUHKY.

— KOMIMaHis TIOBHHHA OXOIUTIOBATH JOCUTh BEJIHMKHI CEKTOp PHHKY, SKHM
HEJI00TpUMaB a0o0 B3araji HE OTPUMAB TaKOTro POAY MPOAYKTIB 200 MOCIYT.

— BIJICYTHICTb OYEBHUJHUX YH OYIKYBAaHUX B HANUOIMXKYOMYy MaiOyTHHOMY
3aKOHO/IaBUMX TEPEIIKO/I.

— YITKAW TJIaH PO3BUTKY KOMIMAHIl 1 30BCIM 3p03yMiia CTpateris TOTo, SK BU
OyzneTre uepe3 MEBHUN Yac MPOJIaBaTH CBOIO 1HBECTHIINHY TMO3HUINIO, KA MPUPOTHO B
K1JIbKa pa3iB MEPEBUILY€E MOYATKOBI BKJIAJICHHS.

Jlo TmpocTUX CTaTUYHUX KpUTEPIiB €PEKTHUBHOCTI 1HBECTHUIIIMHUX TIPOEKTIB

BIIHOCSITBCS TEPMIH OKYITHOCTI 1 POCTa HOpMA MPUOYTKY.

4 XAPAKTEPUCTHUKA TA OCOBJIMBOCTI EKCILTY ATAILIIL
EHEPTOI'EHEPYIOUUX YCTAHOBOK TA YCTATKYBAHHSA
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4.1 Koty BojioTpiifHI Ta 1MapoBi, OCOOJMBOCTI IX eKCILTyaTari

Kotmu — KOHCTpYKTUBHO 00’€¢HaHI B OJUH KOMIUIEKC YCTaHOBKH IS
OJIepKaHHs Tapy 9M JUTsl HarpiBy BOIHM i THCKOM [13].

Kotnu 6yBaroTh 371e017b110T0 IBOX BUIIB: IAPOBI Ta BOJOTPINHI, ajie € BUMAIKH,
KOJIM KpIM LIHUX ICHYIOTh TaKOX KOTJIM MapOBOAOTPIiWHI, B SKHUX MOXIUBO OTPUMATU
OJTHOPA30BO 4M 0Oararopa3oBo Mapy Ta rapsady Boay. OpHak 1eil BHUJ KOTJIIB
3aCTOCOBY€EThCS pifiko. Illupoke BUKOpPHCTaHHA B MPOMHUCIOBOCTI 3HAWIUIM KOTIM —
YTWII3aTOPU, B SIKUX B SKOCTI JDKEpesia Terla BUKOPUCTOBYIOTh TEIUIOBI BIJIXOJHU
TEIUIOTEXHOJIOTTYHUX TPOLECIB, Kl HA3UBAIOTHCA JPYTOPSIHUMHU EHEPropecypcami.
[HOMI, B KOTJIAaX, 3aMICTh BOAM 1 BOJASHOI Mapy, BUKOPUCTOBYIOTh BUCOKOTEMIIEPATYPHI
OpraHiuHI TETIOHOCII.

B TenepimHiii yac, BUPOOJSAIOTH KOTIM PI3HOI MOTYXXHOCTI Ta PI3HOTO
MPU3HAYEHHS, Bl MAJONOTYKHHUX, JUIsl 00IrpiBY MPUBATHOTO CEKTOPY YU KBapTHPH, 110
MOTYXXHUX KOTJIIB, $IKI BHUKOPUCTOBYIOTHCS Ha JICPKABHUX Ta MPUBATHUX
HIAIPUEMCTBAX. 3apa3 OCHOBHOIO METOIO0 KO)KHOIO BUPOOHUKA € BUPOOHUIITBO KOTJIIB 3
BucokuM KKJ[ Ta manor BUTpaTO MNajuBa, Tak SK BCl MAJMBHI PECypcH AOPOTO
KOIITYIOTh, JIIOJICTBO BHUMYIIEHO IIyKaTH OUIbII €KOHOMIYHI, €HeproeeKTHUBHI Ta
HEJI0pPOT1 YCTaHOBKHU.

[TapoBi KOTJIM BHUKOPUCTOBYIOTHCS TUIBKM Ha MiANPHEMCTBAX, HAa SKUX Tapa €
OJIHUM 13 CKJIQJIOBHX TEXHOJOTIYHOTO TPOIECy, Hampukiang B HadTOmepepoOHii,
XIMIYHIA TIPOMHUCIIOBOCTI, BUPOOHUIITBI OyIBEIbHUX MaTepialiB, TOlo. [lapoBi koTau
HaWO1IBIIT HeOE3MEeUHI 3 TOYKH 30py €KCIUTyaTallii, Tak sik BOHU MPAIIOIOTh 1] BUCOKUM
TUCKOM (mo 25 MIla), BuCOKOIO TeMmMmepaTypord Ta IHIIMMHU MiJBUIIEHUMU
napaMeTpamH .

Bogorpiini KoTaM Ha BiAMIHY BiJl TapoOBHX, IIMPOKO BUKOPUCTOBYIOTHCS B
KUTJIOBOMY 1 KOMYHAJIbHOMY TEIUIONOCTAaYaHHI, IS OOIrpiBaHHS >KHUTJA, Tapsdoro

BOJIONOCTAYaHHsI KOMYHAQJIBHUX YCTaHOB Ta iH. Ha BigMiHy Bii mapoBHX, BOAOIPIiiHI
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KOTJIKM Outbill Oe3neuHi. BogorpiiiHi KOTJIM BUKOPUCTOBYIOTHCS ISl IIEHTPaJII30BaHOTO
TeryionocrtadyanHs B gianmazodi Bim 39 MBT mo 209 MBt. Bonu 3a0e3mnedyioTh
TeMrepaTypy Ha BHXOJl 13 KOTJa BIAMOBIAHY TeMIlepaTypHOMY Trpadiky KUTIOBUX
Mepex Ipu TUCKY 110 3 MlI]a.

Bogorpifini KOoTiu Uil TICHTPAi30BAHOTO  OMAJEHHS BHITYCKAIOTHCA — SIK
BOJIOTPYOHI, TaK ¥ ra3oTpyOHi. YCi1 KOTIM 3a0€3MeuyoThCsl HacOCaMH JJIsl opraHizariii
MPUMYCOBOI HUPKYJISALIT TEIIOHOCIS 10 MEpEeXkKaM.

Bonorpiitai koriu  tauny KB-TC, KB-TCB, KB-I'M, TenmonpoyKTUBHICTIO J0
34,9 MBT (30 I'kan/r) mpaitoroth mia Tuckom Boau 1o 2,5 Mlla, sika HarpiBaeTbes J10
200 °C 1 mpu3HaueHi 7S TEIJIOBUX HaBaHTaXEHb MOOYTOBUX KopucTyBadiB. [lannBom
11 KB-TC e kaMm’siHe ByTinis, TEIIOTBIpHOIO 31aTHICTIO 22500 K/IK/Kr, 171 KOTIIiB
KB-TCB — 0ype Byruuis 3 Temiotoro 3ropssHag 15900 Kx/kr. YHidikauiiina enepris
TOPU30HTAJIBHUX, BOAOTPYOHUX, NpsMOTOYHMX KOTIB KB-I'M € npumycoBoro
MUPKYJISIIELO, SIKa CIIPOSKTOBAHA JJi1 poOOTH Ha Ma3yTi 1 IPUPOTHOMY Ta3i.

OCHOBHMM 1 caMUM TOIIMPEHUM THUIIOM KOTJIB, $KI BUKOPUCTOBYIOTh B
KoMyHalIbHIN eHepretuii € koren HUMCTY-5, BiH BumyckaBcs g0 1990 poky. B
VYkpaiHi.

3 METOI €KOHOMIl NajJuBa TpPU BUPOOHUIITBI Termia B KOTEIBHUX CIiJI
BpaxOBYBaTH  €KCIIEPTHI  OIIHKK  €HEeProe(eKTUBHOCTI  BIAMOBIJHUX  3aXOJIB

(momatox b).

4.2 [upkyndimiiiHi HACOCH Ta MPUHIMIH iX MAOOPY ISl OMAJCHHS OKPEMHX

Oy/iBeIh

Hupkynamiiini Hacocu  JJIsI ONAJIGHHs OKpeMuX OyAiBellb € BaKJIUBUMHU

CJIEMEHTAaMH CHCTEMH OIaJieHHS 3 KOMOIHOBaHOI a00 IITYyYHOK IUPKYJISIIE0
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OXOJIOJKYIOUOi  piavHU. Bing mnpaBuiasHOTO migdopy  0oO0MagHaHHS 3aJIEKUTH

JIOBTOBIYHICTb 1 TPOAYKTUBHICTH pOOOTH BCi€l CUCTEMM.

4.2.1 Po3paxyHOK OCHOBHHMX XapaKTEPUCTHUK HACOCIB

OCHOBHUMHU TEXHIYHUMH IMapaMeTpaMu HACOCIB € MPOJYKTUBHICTh (BUTpaTa) 1
Harop. Came depe3 Il BaXJIMBI YMHHHMKH 3a0€3MEeUyeThCS HEOOXITHA IMPKYJISIlsS
TEIJIOHOCIA y CUCTEMI ONaJieHHs NpuMinieHb. [[oka3HUKM NpPOAYKTUBHOCTI 1 HAmopy
eJIEKTpOHacoca Oe3NnocepeIHhO BIUIMBAIOTh HA KUIBKICTh TEIJIa B cucTeMi. SIKIIO B
CUCTEM1 BCTaHOBJICHUW HACOC 3 OLIbII BUCOKUMH IOKa3HUKAMH, TO B MPUMIIIEHI,
BIJIIOBITHO TEIUTIIIEe, a SKIIO 3 HU3BKUMHU — XOJojHime. TouYHI pO3paxyHKH
TEIUIOHOCITB € JayXe CKIagHuMH 1 Tpynomictkumu [14]. Haitgactinie po3paxyHOK
XapaKTEPUCTHUK, IO SKMM BHOUPAIOTh LUPKYIIOIOUYI HACOCH IJIA ONajeHHs OyIHMHKIB,
MPOBOJUTHCA 32 JIOMOMOTOI0 YCEpEeIHEHUX KOoe(DilieHTiB 1 crpomieHux Gopmyi. s

TEIUIOBUX MEPEeX 3 OOMIepoM, BCl OTpUMaH1 3HaYeHHs He00X1HO 301abnuTH Ha 10 %.

4.2.2 Po3paxyHOK MPOTYKTUBHOCTI YCTaTKyBaHHSI

[To-nepire po3paxyemo, siKka KUTBKICTh TEIJIOHOCIS TPOXOIUTh Yepe3 KOTel 3a
xBunHy [14-16]. BupoOHHMKH KOTJiB, B OUIBIIOCTI, PEKOMEHIYIOTh BHKOPHCTAHHS
METOY TPOCTOIO PO3PaxXyHKY: MPHUPIBHATH IMOTYKHICTh KOTJIa BUTpaTtam Boju. [lpu
noTyxHocTi 30 kBT 3a XBunuHY dYepe3 Koren mnpoxoauth 30 JITpiB TEMIOHOCIS.
[TimpaxyHOK CIOKMBAHHS OXOJIOKYIOUOi PIAMHU MO BIIHOIIECHHIO JIO MEBHOI MIJISTHKH

MUPKYJIALI, 3A1MCHIOETBCA TaKUM K€ YMHOM: BIJOMO, IO TOTYXKHICTh PajiiaTopis.,


https://ssl.translatoruser.net/bv.aspx?from=ru&to=uk&a=http%3A%2F%2Fteplovdome.net%2Fkotly%2Fraschet-moshhnosti-tverdotoplivnogo-kotla-otopleniya-po-ploshhadi-doma.html
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nepedyBae B Mexax Big 100 Bt go 150 Bt, BiANOBIZHO A0 HBOTO OOYMCIIOETHCS
BOJIOCTIOKHUBAHHHI.
Jlami oOUUCITIOITHCS BUTPATH TEILIOHOCIS B TPYOOIPOBOMA1 Y BIAMOBIIHOCTI 10

niameTpy TpyOwu, 3 IKOTo BiH moOyaoBaHuii (auB. Tabd. 4.1).

Ta6mu 4.1 — BruuB giamMeTpy TpyOH Ha CIIOKHUBaHHI BOJU

Hiametp TpyOu, aroiimiB | Cio)XuBaHHS BOJIH, JI/XB
V2 5,7
Va 15
1 30
1 % 53
1% 83
2 170
2% 320

IBUAKICTH TOTOKY TEIUIOHOCIS IpuiiHsATa 3a 1,5 M/c. SIk mpaBuiio, 11e JOCTaTHs
IIBUIKICTh TETJIOHOCISI B CUCTEMAaX OMaJICHHS.

OOUHCITIOETHCST TIOTYKHICTh HAacoca JUIsl OMaJIeHHs 13 PO3paxyHKy, o Ha 10 M
B1JIp130K TpyOorpoBoAy norpedye Hanopy 0,6 M . Bignosigno st 100 M onantoBaibHOT
CUCTEMHU TOTpIOEH Hacoc, SKU CTBOproe Hamip 6 M. Buxomsuum 3 oTpuMaHux
pe3yNbTaTiB NiA0MpPAETHCA MOTPIOHMIA HAacOC.

HeoOxiHy MNOTYXHICTh LMPKYJISUIMHUX HACOCIB [Jisi ONaJeHHS Oy/iBellb,
PO3paxoBYIOTh 32 (hOPMYJIOHO:

Q

G=116.At"

(4.1)

ne Q — MOTY>KHICTh CHCTEMH OMaJICHHS, sSika HeoOXiIHa /I 00ITpiBy MPUMIIIEHB, BT;
1,16 — iHAMKATOp, KU BPAXOBYE MUTOMY TEINIOEMHICTH BOAM. SIKIO TETTIOHOCIHA
HE BOJA, a 1HIlIA PiuHA, TO apaMeTp 3MIHIOEThCS. K110 BUOpAHO aHTU(PPU3 UM OJIUBA,

TO 1HJAMKATOP MOXKe OyTH BU3HAUCHUI 32 IOTIOMOTOO BIMOBITHUX JTIOBITHUKIB;
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At — xapakTepusye ycepeaHeHe 3HAUCHHS PI3HUIlI TeMmIlepaTyp B TpyOONpOBOJII Ha
mojadi 1 BUKOPUCTaHOI («3BOpOTHBROI»). [Imst koHTypy 3 pamiatropamu At = 20 °C, 3
koHBeKkTOpoM At = 15 °C, mans terutoi miamoru At = 10 °C.

3aranbHa MOTYXHICTh KOHTYPY JIOPIBHIOE:
Q=k-S, (4.2)

ne k — MOKasHWK BTpaT TeIuia NPHUMIIIEHHs iomeo S = | M° 3 BHCOTO cTeni He
Outbil HiK 3 M. SIkmjo mpumimienHs yrermieHo, To k = 0,1 kBT, skmo OyniBis mae
noraHe yTeruieHHs1, abo He yTerieHo B3araini, To k = 0,15 kBT;
S — oA yTerieHoro MoMIIeHHS.
Hanpukinazn, Sk npaBWIbHO BHOpAaTH MPOAYKTHBHICTH LHUPKYJISLIAHOIO Hacoca
I Mepexi 3 6oitzepoM. Ilmoma 6ymiemai ckmagae 120 m°. OGIirpiB HeyTeIUICHOrO

MPUMIIICHHS TTPOBOJUTHCS 32 PaXYHOK paaiaTopiB.
Q=0,15-120=18 kBt = 18000 B,

18000

G= mz 776 Kr/Tox.

[lepeBecTH OTPUMAHE 3HAYCHHS B M° 33 TOAHMHY, OILUIMBIIH HOTO HA KOHKPETHY

MIATOMY IIUTBHICTH TEIUIOHOCIA. B maHoMy BUTIaaKy Juis rapsidoi Boau p = 972 KI/MC.

—7—76—0798 3
=972 M /TOn.

30UTbLIEHHS TPOYKTUBHOCTI ISl MEPEX 3 OOMIepOM:

G=0,798 - 1,1 = 0,878 m°/rox.
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4.2.3 Po3paxyHOK HaIopy CUCTEMHU

Hamip Boau s onatroBainbHOi cuctemu [14, 15]:

N= ——, (4.3)

ne L — 3aranpHa 10BXKKMHA TPYOU TEIUIO CUCTEMHU, M;

R — coeuudiyHuii NOUTOMHI TIIpOONIp KOHTYpPY: CTaHAAPTHE 3HAYEHHS
R =150 ITa/m;

F — omip, kUil CTBOPIOIOTH BOJIO3ANOPHI 1 CIOJYYHI €JIEMEHTH CcUcTeMH. s
KOKHOTO eneMeHTa crnoidyuHux Tpyo F = 1,3 Ila; mnda TphoXXOJOBUX CHOJIyYEHBb
F = 1,2 [1a; nus OiISHOK, 10 BKJIIOYArOTh peryisatopu, F = 1,7 Ila;

p — TYCTHHA TEILIOHOCIS (0XO0NOMKYI0HOT PiguHK), p = 972 Kr/M’;

g — MPUCKOPEHHS BIbHOTO mamiHms, g = 9,8 m/c’,

PosrasitueMo muTaHHS MO0 MiI0OpPY IUPKYJIALMINHOTO HAacoca JUisl KOTEJICH Ta
BU3HAUCHHSI HEOOXIJHOTO HAMopy TeruioHocis. [IpumycTumMo, 1o KOHTYpP JOBKHHOIO

120 M ocHaleHU# TEMIOPEryNI0I0YnuM peryisitopom. Tomal

_120-150-1,7

972.98 = 3,21 m. BoJ. CT.

3Hauenus 30utbimo Ha 10 %:
N=3,21 - 1,1 =3,53 M. BOA. CT.

Takum yuHOM, HUPKYIAUIHHUN Hacoc Mae 3abe3neuntd Hamip N = 3,53 M. Boj.

CT.
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4.2.4. Bubip eneKTpoHACOCHOT yCTaHOBKHU

SIkmo po3paxyBaTH MOTPIOHI MapaMeTpH, TO MOXKHA MiIIOpaTH LUPKYJIALIIHI
Hacocu sl O0IrpiBy OKPEMO PO3TalllOBaHMX OyiBedb. Y KOXKHOI €JIeKTPOHACOCHOI
YCTaHOBKH € OCHOBHI MapaMeTpu. 3a3BUyail BOHU HaBEACHI y MacnopTi ado 1HCTPYKIIii
JI0 Hacocy. 3aJeXHICTh TEXHIYHUX XapaKTepUCTUK Hacoca OJMH BIJ OJIHOTO
BioOpakaeThcs KpuBow. Ilpu 1mpomy, Ha OJHIM OCI BIIKIAMA€ThCS HAIp, SKUM
BU3HAYAETHCSI B METpax BOJ.CT., a Ha IHIIINA — Mojaya (M*/ron, n/rox, w/c) (aus.
puc. 4.1).

N, A

M BOZ,CT.
5 -
4 -
3 o
2 M
1
i J ' l >
0 1 - 3 G, M3/Ton

Pucynok 4.1 — Xapakrepuctuka NpoAyKTUBHOCTI IIUPKYJISALIHHOIO HACOCY B

3aJIC)KHOCTI B1J] HATIOPYy.

Ha BiamoBiTHUX OCSIX BU3HAYAEMO 3HAYCHHS OTPHUMAaHI IIPU OOYMCICHHAX. Y TOU
JKe yac:
a) SKIIO TOYKa MEePETHHY IMX 3HaUCHb PO3TAIllOBaHa HaJ KPUBOIO (BUIAIOK Aj),

TO HAacOC HE 3MOXe 3a0€3MeUnTH MPOTYKTUBHOCTI CUCTEMH;
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0) AKIIO0 TOYKAa TPOXU HIKYe KpuBoi B abo ynexuth Ha Hilt (BUNIAIOK Aj), HacoC
3a0€e3MeYUTh MPOTYKTUBHICTH CUCTEMH;

B) SAKIIO TOYKAa 3HAYHO HI)KYE KPHUBOI, K y BHUIMAAKY 3 Aj, HAcOC MaTuUMe
HAJUTAIIIOK TIPOAYKTUBHOCTI. BiH 3a0e3neunTs poOOTy CHUCTEMH, ajie TOTpeOyBaTHME
3HaYHO OUTBIIUX (PIHAHCOBUX BUTPAT, HIXK MO/JIENI 3 MEHILIOIO IPOAYKTUBHICTIO;

I') SKIO HACOC, MPU3HAYEHUN IS OaraTopeKUMHOI poOOTH (MYJIBTH-PEXHUM), TO
rpadik Oyne ckimagatucs 3 JEKUTbKOX KpuBUX. Bubip Hacoca Oyzae 3aificHIOBaTHCS 3a
OJIHOIO 3 KPUBUX, 110 320€3MEeYUTh NOTPIOHY MIBUKICTH TETIOHOCIS.

PexomeHnoBaHO BHOUpATH UUPKYJSIIAHI HACOCH ISl CHCTEMH OIaJIeHHSA
OKpeMHX OyJIiBeNlb, y SKUX XapaKTEPUCTHUKU MepeldyBaloTh Ayxe OJU3bKO [0

pO3paxyHKOBHX.

4.2.5 JlonatkoBi (hakTopu A1 BUOOpa HACOCIB

[Ipu BuOOp1 HAcOCIB HEOOX1THO TAKOK BPAXOBYBATH:

a) 30BHINIHS TeMmIeparypa MpH eKcIuTyaTallli oOJaJHaHHS BIIITPAa€ BaXKIIUBY
pOJIb Yy TMPOAYKTHBHOCTI cHCTeMH. JSIkmo Hacoc Oyae BCTaHOBJICHUH ITICIIA
ONMaJIIOBAJIBLHOTO KOTJIa, TO MOr0 MakCMMalibHa €KCIUTyaTalliiiHa TeMiiepaTypa Mae 0yTu
Buile, HK 110 °C. fkmo Hacoc BCTaHOBJIEHO Ha 3BOPOTHIN TpyOi, TO CIiJl 3BEPHYTH
yBary Ha HIDKHIO TPaHMIIO JOMYCTUMHUX Temmeparyp. Skmo Hacoc Oyne
CKCILTyaTyBaTHCS TPU MIHYCOBHUX TEMIIEpaTypax, MOXKE BiIOYTHCS 3aMOPOKYBaHHSI
HOTO €JIEMEHTIB, 1[0 HETaTUBHO TO3HAYUTHCS HA WOro MPOJYKTUBHOCTI 1
JIOBFOBIYHOCTI.

0) YumMm Oisblie nepeTuH TpyO, TUM OUIbITY MOTYXHICTh TOBUHEH MaTH HACOC.
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5 BUJIU ITAJIUB TA IX XAPAKTEPUCTUKHA

5.1 Buau cnantoBaHHS TBEPAOTO MalvBa

Tomounuit  ycTpiii (TOmMKa) € OCHOBHHUM €JIEMEHTOM KOTJIOBOTO arperary,
MPU3HAYEHUN JIJIs1 CTIAJTIOBAHHS TMajMBa 3 METOI0 MOKIIMBO OUIBIIOI0 TeMmepaTyporo. B
TOM ’K€ Yac TOMKa YKOMIUIEKTOBaHA TEIUIOOOMIHHUM MPHUCTPOEM, B IKOMY HPOXOIUTH
TEIUIOBI/Iadya BUIIPOMIHIOBAHHSIM 13 30HU TOpPIHHS Ha OUIBII XOJIOJHI OTOUYHOYl
MOBEPXHI HAarpiBy KOTJA, & TaKOXX MPUCTPIN Il BIOBJIIOBAHHS 1 BUAAJCHHS JEAKOI
YaCTUHU 3aJIMIIKIB MAJIMBA, YTBOPEHUX TPU CIAIIOBaHHI TBepaoro nammsa [13].

[To cnocoOy crmamioBaHHS THaJMBa TOMOYHI YCTPOi MOAUISIOTHCA Ha IIapoBi 1
KaMepHi. B mapoBux Tonkax 31HCHIOETHCS CHIAIIOBAHHS TBEPAOT0 KYCKOBOTO TTaJIMBa B
mapi, B KaMEpHUX TOINKaxX — ra3onoai0OHOro, piAKOro 1 MUJIOBUAHOIO NajlvBa - B
3BaKEHOMY CTaHi.

CydacHi KOTJIM, SIK TPaBUJIO, BUKOPHUCTOBYIOTh TPH OCHOBHHUX CIIOCOOHU
CHIATIIOBAHHS TAJMBa: MIAPOBUM, (pakeTbHUMN 1 BUXPOBUH.

[lapoBi TOMKH, TOTMKH B SKUX MPOBOJUTHCS INAPOBE CHATIOBAHHSI KYCKOBOTO
TBEPJOTrO TMajluBa, KOXKHA TOMKA MpU3HAYCHA MJid CHATIOBAHHS BHU3HAUEHOTO BHUIY
nanuBa. KoHcTpykiii Ta oOCIyroByBaHHSI TOTOK PI3HOMaHITHI, 1 KOXXHA 3 HHUX
BIJINOBIJIA€ MPU3HAYEHOMY CIOCOOY craitoBaHHA. Bin po3MipiB 1 KOHCTPYKIlT TONKH
3aJie’aTh MPOTYKTUBHICTh Ta €KOHOMIUHICTh KOTEJIbHOI YCTAHOBKHU. B 3aJIe:KHOCTI Bif
crioco0y Tmoaadi majauBa 1 oprasizailii 00cIyroByBaHHS IIapOB1 TOMKU MOAUISIOTHCS HA
pPYUHI, HallIBMEXaH130BaH1 1 MEXaH130BaHI.

daxkenpHI (KaMepHi) TOMKH, BUKOPUCTOBYIOTHCS IS CIIAIOBAaHHS TBEPOTO,
piakoro 1 razomnofiOHoro mnamuBa. I[lpu 1upboOMy TBepJe NHaJIMBO IOBUHHO OyTH
MONEepPeHLO PO3MEJICHE B MOPOIIOK, PIIKE MaJIMBO — PO3MUIICHE HA JPIOH1 YACTUHU B
Ma3yTHUX (OPCYHKAX, Ta30MOI0HE MAIMBO HE TOTPeOy€ MONEPETHBOI MiATOTOBKH.

dakeapHU METOH JI03BOJISIE 3 BHCOKOI HAMIMHICTIO 1 EKOHOMIYHICTIO

BUKOPHCTOBYBAaTH pi3HI HU3BKOCOPTHI BuAM nanuBa. lllo6 manuBo naBano BHUCOKY
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TEMIlepaTypy 1 3ropsjio 0e3 3aJuliKy, HOro MmoTpiOHO, MOMEPEAHBO A0 MOYaTKY
CTHAJIFOBaHHSI, YaCTKOBO 200 IIJIKOM MEPEMIITyBaTH 3 MiJIrPITUM KHCHEM MoBiTps. Taka
MaJMBO-TIOBITPSIHA CYMIIIl TOPUTH IIBUIIIIE 1 TEIJIOBAa HAMPYXKEHICTh (pakesly B IIbOMY
BUMAJKY OlbIIIA.

BogorpiiiHi KOTau B TemepilHiid yac BUKOPUCTOBYIOTh 3, TaK 3BAaHUM, BEPXHIM
3TOpSIHHSIM TBEpAOro mnanuBa. B cywacHiid miTepaTypi, Ha pi3HUX BHCTaBKax IO
e(eKTUBHOMY BUKOPHUCTAHHI MajuBa Il KOTIM IMIMPOKO PEKIaMyIOThCs, Tak, K ix KKJ]
nigBuIyeTbest 10 95 %.

TBepronanuBHI KOTJIM BEPXHBOI'O JIOBIOTPUBAJIOTO TOPIHHS € aJbTEPHATUBOIO
pPIAMHHOMY 1 Ta30BOMY onajeHHIo. LI KOTiaM mpakTU4HI 1 MPOCTI B BUKOPUCTAaHHI,
MalTh BETUKMM TEpMIH eKcIuTyaTallii. 3a mapamMeTpamM €KOJOTIYHOCTI 1
€KOHOMIYHOCTI, 3a paxyHOK HHM3bKOi MNOTpeOM mNajluBa, KOTJIM JAHOTO BHIY €
Hal3pyYHIIIUMH CEpEJ TBEPIONAIMBHUX KOTIIIB.

OCHOBHMM MPHUHLIMIIOM IX POOOTH € 30UIBLICHUM Yac 3rOpsiHHS [ajuBa, sKe
TOPUTHh HE IHTEHCHBHO 1 THM CaMUM OTPHMAaHE TEIUIO0 HE BHHOCUTHCS B TMMOBY TPyOy
pa3oM 3 TMMOM, a TJi€. TakuM YMHOM Ta) cama KIJTBKICTh TeIUla YTPUMYEThCS 3a O1IbII
JIOBrUM yac 1 BIIX1JHI TUMOBI a3y MaiKe MOBHICTIO BIIIaI0Th CBOE TEIUIO JIJIsi HATPIBY

TEILUTIOHOCIS.

5.2 Buau nanus, 110 BUKOPUCTOBYIOTHCS B 3amOpi3bKiit 00macTi

[TanuBOo — roprova peyoBWHA, Ky €KOHOMIYHO Ta JOIIHPHO BHKOPHUCTOBYBATH
JUTSl OTPUMAHHS 3HAYHO1 KUTBKOCTI TEIIa.

[TanuBa OyBarOTh OpraHiyHi 1 SJICpHI. 3a arperaTHUM CTAHOM PO3MOAUISIOTHCS
Ha TBEpAl, PiAKi, Ta raszononiOHi. [Ipw cmamoBaHHI OPraHiYHOTO NaJIMBA TEILUIO
BUJIIJISIETHCSL B PE3YJIBTATI CIIOIYUYEHHS FOPIOUMX €JIEMEHTIB MalluBa 3 KUCHEM. SnepHe

MaJuBO 4Yepe3 peakilii AUICHHS aTOMHHX SJEp ACSKUAX 130TOMIB BAXKKUX EJIEMEHTIB
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235 | 1233 - 239 - - : : o
, U”™) ta mumyronist (Pu®”) Bumiisie Oumblne Temia HDK Kpallli OpraHivHi

ypana (U
najanBa.

[TanuBa, 3a MOXO/KEHHSM, IUIATh HA TPUPOAHI Ta MTy4Hi. J[o mpupomHux
TBEPJUX MAJIUB BITHOCITHCS aHTPAIUT, KaM’ siHe Ta Oype BYyTruLIs, Top(, roprodi ClIaHIIi,
nepeBo. [[o mTydHOro manuBa — KOKC, IEpEBHE BYT'LULIA, BIIX0AM 30aradyeHHsT MiHEpaIiB
Ta CUTbCHKOT'OCTIOIAPCHKOT A1STILHOCTI.

[TpuponnuM pigkuM naivBoM € HadTa. Jlo MITyYHUX PIAKUX MaTUB BITHOCATHCA
MPOJYKTH NepepoOku HapTH: OCH3UH, KEPOCUH, AU3ENbHE MajbHe, Ma3yT Ta iHiil. Jlo
PIIKHUX TaJIMB TaKOX MOXKHA BITHECTH CIUPT, ajie Ha Cy4yaCHOMY DiBHI Take IMMaJMBO
BUKOPUCTOBYETHCS PIJIKO.

[Ipupoane razononiOHe MaquMBO — 1€ MPUPOJHUN Ta CynmyTHHM HadTOBI rasu,

LITYYHE - TEHEPaTOPHIi, JOMEHHI, Ta3u CyXO0i NepepoOKr BYTLIs, MOOIYHI ra3u, Ta 1HIII.

5.3 Ckiiag nanuBa Ta MOro TEXHIYHI XapaKTepUCTUKH

Jlo ckiagy OpraHiyHoOro mnajlvBa BXOJATh PI3HI 3’€IHAHHS TOPIOYMUX Ta
HETOpIOYMX eJeMEHTIB. TBepae Ta piake majauBa MICTATh TakKl MAJIUBHI PEYOBUHH, SK
Byriiens C, BoaeHb Hy, sieTyuy cipky S;, Ta Heroprodi pedoBUHU — KuceHb Oy, a30T Ny,
301y A Ta Bostory W [13].

HaliBaxmMBIIIMMH TEXHIYHUMHU XapaKTEPUCTUKAMU TAJIMBA € TEIIOTa 3TOPSHHS
[17]. Temnora 3ropsiHHS - KiJIBKICTh TEIUIOTH, IO BUIIICHA MTPH TOBHOMY CITaJIIOBaHHI
nanuBa. J[ns TOPIBHSUIBHMX PO3pPaxyHKIB TIPU BHUKOPUCTAHHI PI3HUX TaJIUB
BUKOPUCTOBYETHCS MOHATTS «yMOBHE ManuBo». Lle manuBo, TemaoTa 3ropaHHs SIKOTO
npuitHsaTa piBHOWO 29,35 MJx/kr (7000 Kkxan/kr). Tennora 3ropaHHs NOAUISAETHCA Ha
Buiy (Qg) Ta Hmwk4y (Q,) . Buma Ttemnora 3ropsHHs (Qp ) BUAUISETHCS BHACIIIOK
criamoBaHHs 1 KT TBepAoro, pigkoro, un 1 M° ra30moqiGHOro manuBa Ipu IepeTBOPEHH]

BOJISIHOI MApH, SIKa MICTUTHCS B PIAMHI MPOIYKTIB 3ropsiHHsl. Hikva Temnora 3ropsiHHS
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najguBa Q, MeHIIe BUINOI Ha BEJIMYUHY TEIUIOTH MApOYTBOPEHHS BOJIOTH. 3B 30K MIXK
BUIIOIO 1 HIDKYOIO TETUIOTOIO 3TOPAHHS JJII TBEPJOTO 1 PIAKOTO MaIMBa BU3HAYAETHCS

CHIBBIIHOIIICHHSIM:

QP =Qrl—r- (9 HP +WP) = QP —226 - HP —25 - W, (5.1)

ne r = 25,4 xJ[>K/Kr — ckpuTa TEIIoTa MapoyTBOPEHHS BOJIH;

HP, WP — BozieHp Ta BOJIOTA, SIKi MiCTATHCS B TTAJIHBI.

5.4 Buau Ta XapakTepUCTUKH OPraHIvHOTO NalnBa

5.4.1 TBepae nanuBo

XapakTepuCTUKU HaMOLIBII PO3MOBCIOKEHUX BU/IIB TBEPIOTO MAJIUBA.

bype Byruuis, BIAPI3HAETHCA BEJIMKUM  BUXOJOM  JIETIOUUX PEUYOBUH
(VP=40...60 %), Bucokoro  3ompHicTIO  (AP=15...30%) Ta  BOJOTICTIO
(WP =30...40 %), remora sropanns Hesucoka (Q, = 10...17 Mx/kr) [13,18].

Kam’siHe Byrumisi 3a CKJIaJloM 1 BJIACTUBOCTSAMM OyBae pizHe. BoHO Mae BUCOKY
someHicTh (AP = 5...25 %) Ta Bonoricts (W” = 5...10 %), npu mmpokoMy miama3oHi
Buxony Jetrounx  peuosuH (VP = 10...40 %). Tenmora  3ropaHHA
(QPy = 23...27 MJIx/kr).

AHTpaIuTH BIAPI3HSAIOTHCS BiJl IHIIUX TBEPAUX MAIHUB HIIJIHLHOI CTPYKTYPOIO,
BrcokMM BMmicToM Byrnemo (C' = 93...96 %), MaluM BHXOJOM IIETIOYHX DPEYOBUH
(V'=3...5%), manoro 3oneHicTio (AP = 13..17 %) Ta Bomorictio (W’°=5...7 %),
BHCOKOI0 TernoToro 3ropanss ( Q%= 30...35 MJIx/kr).

Toproui CaaHIi XapakTepH3ylOThCa Benukor 3onbHicTIO (AP = 50...60 %),
BHCOKUM BHX0f0M JseTiounx pedoBur (V' = 80...90 %), Boioricte iX HeEBeIHKA
(WP=15...20 %). BoHu MaroTh caMy HU3bKYy Ul TBEPIHMX NAIMB TEIUIOTY 3TOPAHHS

(Q%n=5,7...10 MJ[%/kr).
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JlpoBa Bimpi3HSIOThCS Tyke Mator 30mbHicTIO (A < 1 %): BEITHKAM BHXOZOM
netiounx pedosuH (V' = 85 %), 3naunor0 Bojorictio aepesunu (WP = 40...60 %), saxa
BM3HAYa€ HU3bKY TemnoTy 3ropanns ( Q= 10...12 MJIx/kr).

Topd — maliMomommmii BUA TBEPIOTO OPraHIYHOTO NanwBa. BiH Mae BUCOKHI
Buxig aetrounx pedoBuH (V' = 70 %), sucoky sonoricts (WP = 30...50 %), manmii
Bmict 3omu  (A®P = 5..10%). Temmora 3ropaHHs Topdy HeEBeIMKa
(Q°h=10...13 MTx/x).

OkpiM TpaJMIIHHUX BUJIB TBEPAOTO TNaJMBa OCTAaHHIM YacoM 3 SIBIIIMCh
HeTpaUIIIHI BUIM TBEPJIOTO MMAJIMBA, TaKi K MeJeTH, OKATHII, OPUKETH Ta iH.

[T «Mononit Komruiekc» npomnoHye Ha pUHKY NaJuBHI OpukeTd «MOHOMITY,
aKi ckianatothes Ha 60 % 3 Topda, Ha 10 % 3 Oyporo Byruws, Ha 10 % 3 BijciBY
nepeBHoro Byrunisi, Ha 20 % 3 KOKCO-BYTUJIbHOTO HamoBHIOBaya. Takuil ckian
NIJBUIIYE TEMIEpaTypy Ta 4ac TOpiHHS NalduBa, 3MEHILIYE 30JIbHICTH Ta BOJIOTICTh
MaJIMBa, CEPEAHs TEIUIOTa 3rOPSAHHS JJI1 TaKOro IajauBa CKIIAIA€ QP,= 23,04 MJIx/kr
(5500 kkan/kr).

000 «39KO-TomnmBo» MPONOHYE HA PUHKY Ol10MAJIMBO HOBOTO TMOKOJIHHS —
okatuilli (OpUKeTH), 13 JIrHIHA TIAPOIZHOTrO, X 30JbHICTH 0,12 %, TemnoTa 3ropsHHS
500 KJIx/kr.

[T «[lener-Ctanmapt» BuUpOOJsie Ta MPOMOHYE HA PHUHKY OIlOMeJIeTH 3
TAPOJI3HOTO JIirHiHA, 30JbHICTh sikux Big 0,1 % mo 0,12 %, Tennora 3ropsiHHS Bif
500 xJIx/xr mo 700 xJ[x/kr. [lemeTn BUKOPUCTOBYIOTH JJIsl CHIAIIFOBAHHS B TEJIETHUX

KOT/Iax.

5.4.2 Pigke naiauBo

[Ipuponne pigke mnamuBo — HadTa, OJHOYACHO € OCHOBHUM JIPKEPEIOM

OTPUMAHHA HITYYHUX piI[KI/IX InajauB, TaKHUX SIK 66H3HH, KCPOCHH, NJU3CJIIbHC IMAJINBO, Ta
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pi3Hi  Buad MasyTiB. OCHOBHUM MajJUBOM [UJIS  JKUTJIOBO-KOMYHAJbHOTO Ta
MPOMHCIIOBOTO TOCMOAApCTBAa € Ma3yT. Ma3yT € IIIHHAM TaJiuBoM. BiH
XapaKTepPU3yeThCs BUCOKOIO TemnoToro 3ropsuHs. (QP, = 40...42 MJIx/Kr), ane 3a yMOB
BHCOKOI BAapTOCTI Ha TEMEpIlIHIA 4Yac, BIH BHUKOPUCTOBYETHCS SK PE3EPBHE IMAIUBO.
OCHOBHMMHU XapaKTEPUCTUKAMH Ma3yTiB € BUCOKa B SI3KICThb, TEMIIEpaTypa 3aCTUT aHHS

Ta cranaxy, BmicT 3014 10 0,14 %, BU3HauHa CXWIJIbHICTH MMAJIMBA JI0 MTAPOYTBOPEHHS.

5.4.3 "'a3omon10HE TAITMBO

[Ipupognuii ra3 sBisie coOOK CyMill — BYIJIELIO, 3 PI3HUMHM Tra3amMu Ta
yrtBopeHHsIM MeTtany CHy = 90...98 %, nBookuc Byriemio CO,=0,1...0,2 %. o cknany
ra3ornoAiOHOTo MmajuBa BXOAUTh a30T N = 1,2...1,5 % Ta ixmmi razu. B HadgToBUX razax
BMicT MeTany MeHie 50...85 %, ane Ouibliie Baxxkkux ByrieBojaHiB CyH,. Temmota
3ropsHHs nmpupoanux rasis Q°, = 35...37 MJ[x/xr.

OkpiM MPUPOAHOTO Ta30MOI0HOTO MajavBa € MITY4YHI Ta30MoAiOH1 MajuBa, Taki
K TEHEPATOPHUI Ta IOMEHHUH Ta3u.

['eneparopHuii Ta3 OAEPXKYIOTh Ta3uikaii€rd PI3HUX TBEPAUX MAIUB 32
JIOTIOMOTOI0 KHCHIO YW BOJASHOI IMapu, IO BBOJUTHCA 3 TMOBITPSM, B IBOMY Tasi
MICTUTBCS TiepeBakHO okuc Byrremo CO=28...30 %, H,=13...50 %. Temiora
CHAJOBaHHS T'€HEPaTOPHOTro rasy Hepenmka: QP =5...7 MI[)K/M3.

JIOMCHHMI Ta3 OTPUMYIOTh TIPH BHWILUIABJICHHI YaBYHY B JOMEHHUX IIe4ax,
OCHOBHMI NaJIMBHUN KOMIOHEHT naoMeHHoro razy — CO =28...30%, Ttemora
3rOpsHHS JOMEHHUX ra3iB HeBucoka: Q°, = 3...4 M)I}K/M?’.

Pinki ByrieBomHeBi rasu sIBJISIIOTH cO00r0 cyMmiml ByrieBoAHiB: Oyrtan C4Hjg,
nporan C3Hg, mpornunen CsHg, sxi npu HOopMmanbHOMY THCKY Bif 1 MIla mo 1,5 MIla

. . . . _ 3
3HAXOAATHCA B PiIKOMY CTaHi, TEIIoTa 3ropsHHs pigkux rasis Q, = 95 M/Ix/m”.



Tabmuis 5.1 — 3Benena tadauls mapamMeTpiB naauBa Ha 2014 pik

No Cepenns o Hira, ['kamn, Koodimient YmoBHe | Bapricth
o ITaauBo TEINIoTA 3T., Mibir | rpa/r Q/Q1 KT - TaJINBO, 1 I'kan,
KKaJI/KT najnBa kr 1 ['kan TpH.
1 | AHTpanur 7800 32,6 3850 | 141,5| 128,5 0,876 112,6 494.8
2 | Kam'ssHe Byrimns 6800 24,5 2250 |106,4| 171,0 0,81 138,5 384,8
3 | bype Byriuis 4300 13,5 2000 | 58,6 | 310,4 0,398 123,5 620,7
4 | Topd 3800 115 1800 | 49,9 | 364,3 0,41 149,4 655,8
5 | I'oproui ciani 2010 8 350 | 34,7 | 523,8 0,3 157,1 183,3
6 | posa (xy0) 2600 11 400 | 47,8 | 3809 0,266 101,3 152,4
7 | Tb Mownomit 5500 23,04 | 2300 | 100,0| 181,9 0,367 66,7 418,3
8 | OO0 Sxko-TomIMBO 11950 50 1650 [217,1| 83,8 0,3 25,1 138,3
9 | depesHi nenetu 3440 11 1450 | 47,8 | 380,9 0,296 112,7 552,3
10 | IIT "TTener-Cranmapt" 4840 19 1650 | 82,5 | 2205 0,6 132,3 363,9
11 | Ma3syra mapku M 9795 41 7391 |178,0| 102,2 1,37 140,0 755,3
12 | Ckpamienutii ra3 (TOH) 6220 95 19700 | 412,4| 441 1,57 69,2 868,9
13 | I'a3 mpupoauuii (ky0) 7740 36 7475 1156,3| 116,4 1,14 132,7 870,0
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Ha pucynky 5.1 mpencraBiieHa 3ajie)kHICTh TEIUIOTBOPHOI 3/1aTHOCTI manuBa Q
B1JI KIJIbKICTh Teruia Ql, ske HeoOxigHe mpu HarpiBaHH1 Boju Big 20 °C no 75 °C ans

pi3HuX BUiB manuBa. Bemmunna Q1 cknamae 230,34 kJx/kr.

Q/Ql

400

350

300

280

200

180 — 1

100 H — I F

NN e NN MARNN

1 2 3 45 6 7 8 910 11 12 13
MaTUBO
1 — anTpanuT; 2 — kam'stHe Byruuis; 3 — Oype Byruuis; 4 — topd; 5 — roproui
ciadili; 6 — npoBa, M Ky0; 7 — Opuketu BupooHunTBa « Tb Monomnity; 8 — Opukeru
BupoOHUIITBa OO0 «DK0-TOTUIMBOY; 9 — nepeBHi nenety; 10 — meneTrn BUPpOOHHUIITBA
[IIT «Ilemer-Crannapt»; 11 — ma3zyra mapku M; 12 — ckparmienmii ras, ToH; 13 —ras
IIPUPOIHUN, M
Pucynok 5.1 — 3anexHicTh TEIIOTBOPHOI 31aTHOCTI P13HUX BHJIIB TTAJIUBA BiJT

KUTBKICTh TeIu1a, HeoOXiaHoro st HarpiBanHs 1 xr Boau Big 20 °C o 75 °C:

Ha pucynky 5.2 npeacrtaBiieHa BapTICTh PI3HUX BHUIIB HajuBa. Tak K MaJUBO

Mae pi3HUM cTaH (TBepAe, piiKe 1 ra3omo/i0He), TO BCi IajauBa 3BEIIH JI0 JBOX OJUHUIIH
. . . 3 .

BUMIpY: TOHHa (I TBepaoro ta piakoro crtany) 1 1000 M° nns razomonioHoro. 3

rpadika BHIHO, 110 BC1 TBEP/l MaJiMBa MAalOTh OJIM3bKY BapTICTh, 32 BUHATKOM JPOB 1

roprounx ciaHimiB (Ne 5, 6), siki MalOTh HUXYY BapTICTh B MOPIBHSHHI 3 BYTULISM.
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binbmr BHCOKY BapTiCTh MalOTh TONKOBHH Ma3yT 1 mpupoani razum (Ne 11, 13), B
OCHOBHOMY MeTaH. HaiiBuiiy BapTicTh Mae ckparuieHuit raz (Ne 12), nponan uu OyTtaH.
. . . 3 o
i ra3u MarTh HEBETUKY HIUIBHICTE (Tpuban3HO 0,51 K1/M°), ToMy 1 TOHA ra3y 3aiiMae
3 .
2000 w™m°, ame TEIOTBOpPHA 3AAaTHICTh CKPAIUIEHOTO Tra3y AYy>Ke€ BHCOKa. AJie
BUKOPHCTOBYBATH 3PIJKEHUH Ta3 JUIsl OMAJICHHS MMPUMIIIEHBb HE JOIUIBHO Yepe3 BUCOKY

BapTICTb.

LinHa,
rpH/T

15000

10000

5000 — 1

HElnnm

1

= H T ’_| T |_| T |_| T T T
f 7 2 g 1w 11 12 13
NATHBO

—
5

1 — antpauuT; 2 — kam’sHe Byriuis; 3 — Oype Byruuis; 4 — Topd; 5 — roproui
ciaili; 6 — npoBa, M Ky0; 7 — Opuketu BupooHunTBa « Tb Monomity; 8§ — Opukeru
BupoOHUIITBa OO0 «DK0-TOoTUMBOY; 9 — nepeBHi nenety; 10 — meneTrn BUpOOHHUIITBA
[IIT «Ilemer-Crannapt»; 11 — ma3zyra mapku M; 12 — ckparmienmii ras, ToH; 13 —ras
IIPUPOIHUN, M

Pucynoxk 5.2 — I{ina nmanuBa, rpH. 32 TOHY

Ha pucynky 5.3 BigoOpakaeThbcsi, CKUIbKM TMajMBa PI3HUX BHUAIB TMOTPIOHO
cnanutu, mod orpumatu 1 ['kan temna. 3 aiarpaMu BHIHO, IO JJIS TBEPAOTO MalliBa
noTpiOHO OILbINE CHATIOBAaTH TBEPAOTO ManuBa s orpuManHs | ['kanm Ttemna, B
3aJIEKHOCTI BIJ TEIJIOTU 3ropaHHs. HaliOuiblne noTpiOHO criaitoBaTH TOPIOYUX CIIAHIIIB
(Ne 5), Tak sIK TermjoTa 3TOPSIHHS B HUX HaWHM)K4Ya, Jaii 3a SIKICTIO CIIAYIOTh JpPOBa,

nepeBHi menetr 1 topd (Ne 4, 6, 9). 3rigHo pucynky 5.3, HaiiMeHIIe MOTPiOHO
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cnajgroBaTy nanuBHUX OpukeTiB «Monomi™ 1 TOB «ExkonanuBo» (Ne 7, 8), ane Ha 11e
MajyuBO IMOTPIOHO 3BEpPTaTH yBary 3 OOEPEKHICTIO, TOMY, IO pEKJIaMHI OyKJIeTH

NPUBATHUX MIAMPHEMCTB HE 3aBXK/IH BiMOBIIAIOTH JilicHOCTI [18].

T/ Ban

500

400

300 T— —

200 — M —]

pimne

T T T T T T T T T T T T
1 2 3 4 5 i 7 8 o 1 11 13 13
MNATHEQ

1 — antpauuT; 2 — kam’sHe Byriuis; 3 — Oype Byruuis; 4 — Topd; 5 — roproui
cnaui; 6 — npoBa, M Ky0; 7 — Opuketu BupoOHuULTBa « Th Monoinity; 8 — Opukeru
BupoOHUIITBa OO0 «DK0-TOTUIMBOY; 9 — nepeBHi nenety; 10 — meneTn BUpOOHHUIITBA
[IIT «Ilemer-Crannapt»; 11 — ma3zyra mapku M; 12 — ckparmienmii ra3, ToH; 13 —ras
IIPUPOIHUN, M

Pucynox 5.3 — KinbkicTh manuBa, HeoOXigHoTo 11 oTpuManHi 1 ['kan Teria

Pucynok 5.4 mokasye, CKUIBKM YMOBHOTO TaJiiBa HEOOXIJHO CHATIOBATH IS
orpuMmanHs 1 I'kan terna. Tpaauiiiini BUIU TBEpIOTO MajlnuBa MalOTh BUCOKE 3HAYCHHS
11€1 BETUYUHH, B 3aJIEKHOCTI BIJl CEPE/IHbOI TEIUIOTH 3rOpaHHs. 3 AlarpaMy BUILIMBAE,
10 IITYYHI TBEP/Il MAJNBAa, K YK€ 3rayBajiocs BUIIE, MAIOTh MIEPEBArk B MOPIBHSIHHI 3
TpaauIIMHUMU. AJie JaHl, MPEJCTaBlIeHI MNPUBATHUMH MIANPUEMIIIMH, MiJISTAIOTh
nepesipil. 3 0HOTO OOKY, IITY4HI HaJliBa TOPATh BUILISIOUN BEIUKY KIJIBKICTh TEIUIa,
aJyie 9ac TOPIHHS HEBEJIMKUH, TOMY BEJIHMKA KIJIbKICTh TEIUIA BTPAYAETHCS 3 JTUMOBHMH

razaMu. SIKI10 BUKOPUCTOBYBATH HE TPAJULINHI BUIU CHATIOBAHHS, a BEPXHE TOPIHHS,
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TOA1 OuNbIIa YacTWHA Teruia Oyje BIJBOJIUTHUCS HE B aTMochepy, a B HABKOJIMIIIHE
CepeNOBHIIE KOTJIa, TOOTO TPITH TEIJIOHOCIH, IPUMIIICHHS 1 T.1. Taki TpaauiliitHi BUIU
najgnuBa SK MasyT, 3PIDKCHUN 1 MPUPOMHMNA Ta3 MPUOIM3HO 3HAXOIATHCS B OJHOMY
Jlara3oHi, aje iX BapTICTh Jy»K€ BHUCOKA B MOPIBHSAHHI 3 MICHEBUMHU TPAJUIIIHHUMHU
BUJIaMU TMajiiBa, (OpeKeTH Ta TMeJIeTH 3 BIAXOIIB CUIBIOCTIBUPOOHUIITBA: COJIOMH,
JYUITUHHS, COHSIIHUKOBUX CTEOIIB, KYKYPY/3HU, BIAXOAIB MEPEPOOKU TPEUKH, CTEOIIB

coiiT.1.)

T wan

160

140 — —

120 - - .

100 H +— — — 1 — — = —

aH -

I e e e e e I — -

EI:I || | | | | B B T" B B B B I
a

T2 3 4 & &6 ¢F 8§ % 10 1 12 13
NATHEO

1 — anTpanuT; 2 — kKam'sitHe Byruuist; 3 — Oype Byriuist; 4 — Topd; 5 — roproui
ciadili; 6 — npoBa, M Ky0; 7 — Opuketu BupooHunTBa « Tb Monomity; 8§ — Opukeru
BupoOHuIITBa OO0 «DK0-TOTUIMBOY; 9 — nepeBHi nenety; 10 — nmenetr BUpOOHUIITBA
[IIT «ITener-Ctangapt»; 11 — mazyra Mmapku M; 12 — ckparmienwii ra3, Tos; 13 —ra3
IIPUPOIHUN, M

Pucynox 5.4 — KinpkicTh yMOBHOTO TIaIMBa i oTpuMaHHs 1 ['kan temia

Ha pucynky 5.5 moka3zano BapticTh 1 ['kan Teria, OTpUMaHOro 3 pi3HUX BHUJIIB
nmajguBa. 3 jJiarpaMM BHJIHO, IO HaijmemeBmmii 1 ['kalm Temia BUXOJHWTH 3 TOPIOYHMX

cnaniib, aApoB 1 6pekeriB TOB Exo-namuBo (Ne 5, 6, 8), Tak sK BapTICTh LIUX BHUJIIB
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najuB HEBHCOKa. lle moB’SA3aHO 3 THM, IO BiJICYTHE TPAHCHOPTYBaHHS Ha BEIIMKI
BijicTaHl. BijcraHi, Ha sKi BUTITHO TPAHCIOPTYBAaTH MiCIEBE MajauBo, - 10 50 kM. A
TpaauIiiHI BUIU MaJMBa 4epe3 X BUCOKY BapTICTh MAIOTh 1 BUCOKY 1LIiHY BUPOOJICHHS |

['xan Teruna.

rpalEan

s00

s00 —1

700 -

500 — —

500 — —

400 H —=—1 — —

300 H — — — —

200 H +— — — —
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1 2 3 4 5% 8 7 8 89 10 11 12 13
MATHED

1 — antpanuT; 2 — kKam'sitHe Byruuis; 3 — Oype Byriuist; 4 — Topd; 5 — roproui
ciadili; 6 — npoBa, M Ky0; 7 — Opuketu BupooHunTBa « Tb Monomity; 8§ — Opukeru
BupoOHuIITBa OO0 «DK0-TOTIIMBOY; 9 — nepeBHI1 nenety; 10 — neneTr BUpOOHUIITBA
[IIT «ITener-Ctangapt»; 11 — mazyra Mmapku M; 12 — ckparmienwii ra3, ToH; 13 —ra3
IPUPOIHUM, M

Pucynox 5.5 — Bapticts 1 ['kan nmns pi3HUX BUIIB MaauBa

VY tabnumi 5.1 He po3risgaBcs TaKWil BUJII €HEPrii, sk enekTpudHa. OmnaatoBaTu
CJICKTPUYHOIO €HEPTI€I0 MPUMIIIEHHS HE pallioHaJbHO Yepe3 il BUCOKY BapTiCTh, KA
nocTiiHO 3pocTtae. CoHsAYHA, BITpOBa Ta IHIN BUAM €HEPTii HE PO3TJISIATUCS TaKOX.
BoHu noku He 3apekoMeH1yBaiu cede, IK TpaauliiHI CKIaJ0Bl €HEPreTUKU B YKpaiHi,
3HAXO/ATHCS Ha CTajlli po3poOku Ta BIockoHaieHHs. Ha manuit wac Bapticts 1 kBT TO]
COHSTYHOT €JIEKTPOCHEPrii Ay’ke BHCOKa 1 0e3 Jep:kaBHOI MIATPUMKH ii JyKe CKIAJHO

3aCTOCOBYBATH.
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6 OCOBJUBOCTI TPAHCIIOPTYBAHHS TEILIOBOI EHEPI'TI

6.1 OcHOBHI CIOCOOU MIEPEHECEHHSI TETIOBOT €HEprii

TemmonpoBiAHICTh — IEPEHECEHHS TETIa BiJl OLIBII HATPITHX 10 MEHII HArpiTHX
YaCTHH TiJIa 32 PaXyHOK TEIJIOBOTO PyXy Ta B3a€MOJIl MIKpOYACTOK, IO MPUBOIUTH 10
BUPIBHIOBAHHSI TEMIIEpaTypH TiJa.

KonBeki1ist — mepeHeceHHs Teria 3a paXyHOK MEepeMIIIeHHs] YaCTOK PEYOBUHU B
npoctopi. CrocTepiraeTscs B piiMHaxX Ta ra3ax, 0 pyXarThCsl.

TemsoBe  BUNPOMIHIOBAHHS — TEPEHECEHHS €HEprii  eJeKTPOMAarHiTHUMHU
XBUJISIMU 32 BIICYTHOCT1 KOHTaKTy MK TUIAMHU.

Jliist IKicHOTO yTeIuieHHs OyiBii Tpeba 3a0e3neunTy NpOCTUN MPUHIIUIL KUTIO
Mae OyTH YyTEIUIGHE 10 BChOMY TMiepuMeTpy. B iHImIOMYy BHIagKy JOKajdbHA
Terioi3ousiis gacamy 0araTomoBepXOBOro OyIMHKY MaTHME HENPUEMHI HACIIIKU.
HeedekTnBHICTE YacTKOBOTO YTEIICHHsS IOJsArae W B TOMy, IO TEIUIO Hajaai
BTPAYaEThCS Yepe3 CyClAH1 HEYTEIUIEH] KBapTHPH, a TAKOXK BiJIOYBAETHCS MPUCKOPEHUIN
3HOC OYJMHKY: Ha CTUKY YTEIJICHOTO Ta HEYTEIJICHOTO MPUMIIIEHHS € PI3KUH mepenajy
TeMIIepaTyp, BHACTIAOK YOT0 B CTiHI 3’ SIBISIOTHCS MIKPOTPILIUHHU.

Teruoi3o05s1iss — OJUH 3 HAMOUIBII MNPOCTUX Ta €PEKTUBHUX I1HCTPYMEHTIB
eHepro30epeXeHHs.  3aBAJKU  TPaMOTHOMY  3aCTOCYBaHHIO  TEIIO130JIALINHUX
MaTtepialliB BTpaTy Teria MoKHa 3HU3UTU 10 70 %, a OTKe, ICTOTHO 3a0lIajUuTH Ha
omanieHHi. Jlis Toro, moOO0 AOCATTH KOMIUIEKCHOTO €(EKTy Bii BUKOPHUCTAHHS
TEIUIO0130JIs11111, HEOOX1AHO yTEIUIIOBATH:

— TIOKPIBJI1 Ta MAHCAP/IH;

— 30BHIIIHI CTiHH, (aca;

— XOJIOJIHI TOPUITHI IEPEKPUTTS;

— MEPEKPUTTSI HaJl HEOTIATIOBAHUM ITi/IBAJIOM;

— CJICMCHTH CUCTCMHU BeHTI/IHﬂHﬁ Ta OITaJICHH.
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6.2 TemnoBi BTpatu

UucnoBi maHi 3 TEIUIOBUMX BTpaT HaJaHl HIMEUbKUM  (axiBiuem 3
eneproedextuBHocTi D. Cpamoro. Ilpu 1poMy y BITUYM3HAHIN JITEpPATypi MOXKYTb
3yCTPIYaTHCS ¥ 1HIII TOKa3HUKU TEIJIOBUX BTpaT.

Buau TerioBux BTpar:

—gepe3 nax — 10%;

— yepe3 BikHa — 22%;

— yepe3 cTinn — 21%;

— gepe3 miaory — 6%;

— 1171 9ac poBiTproBaHHsa — 29%;

— poboTa BeHTHIALIT (BUTSDKKH) — 12%.

6.3 Temmoi3osiis

Tennoizomsiist — 1€ BJACTUBICTh MaTepially MepelIKoKAaTh mepenadl Teria. 3a
Croco0OM TeruTonepe iayl TEII0130JIA11F0 MOKHA PO3IUINTH HA TaKi TUIIH:

— BigOMBar4a — 3amo0irae BTpaTi TEIJia 3a PaXyHOK BIAOUTTS iH(PpaduepBOHOTO
TEIUIOBOTO BUIIPOMIHIOBAHHS;

— 3amo0irajoua BTpaTi 3a paxyHOK KOHIYKTUBHOTO 1 KOHBEKTHUBHOTO
TEMI000MIHYy (MO€IHAHHS Mepeaadi Teria yepe3 cam Marepian 1 moBiTps abo ras, 1110
3HAXOJHUTHCS B HHOMY): TEIJIOMPOBITHOCT1, BOJIOTIOTIIMHAHHS, TTAPOITPOHUKHOCTI.

Ha npakTuil Tensoi3oyidiiiiHi Marepiaaud NpUHHATO AUIMTH HA TpU TUNHU (TI0
BUJTy OCHOBHO1 BUX1JHOI CHPOBUHHU):

a) OpraHivyHi — OJIep>KyBaHl 3 BUKOPUCTAHHSM OpraHi4YHUX pedoBuH. Lle, mepmr 3a
BCE, PI3HOMAaHITHI MIHOIUIACTH (HANPHUKJIAJ MIHOMOJICTUPOd). Taki Terioi30JsiiiHI

- - 3 3 .
MaTepiaay BUTOTOBJISIIOTH 3 00’eMHOI0 Macoro Bim 10 kr/m mo 100 kr/m”. TNomoBHUM
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iXHIM HEJOJIK — HH3bKa BOTHECTIMKICTb, TOMY iX 3aCTOCOBYIOTH 3a3BHYail TMpH
TemriepaTypax He Ouibiie 90 °C, a TakoX MpH J0JaTKOBOMY KOHCTPYKTUBHOMY 3aXHUCTI
HETOPIOUMMHU MaTepiasiaMu (IITyKaTypHi ¢acaau, TpUIIApOBI TMaHeNl, CTIHH 3
OOJIMIIFOBAHHSM);

0) HeopraHiuHi — MiHepaJilbHa BaTa Ta BUPOOU 3 Hel (HAIpHKIIaJ, MiHEpaIOBaTHI
IUTUTH), JETKui O0eToH (Ta300€TOH 1 Ta30CHIIIKAT), MHOCKIO, CKJISHE BOJIOKHO TOIIO.
XapakTepHa OCOOJUBICTh — HHM3bKI MIIHICHI XapaKTePUCTUKH 1 TIiJBUILICHE
BOJIOTIOTJIMHAHHS, TOMY 3aCTOCYBaHHS JaHMX MarepialiiB OOMEXEHO 1 BHMarae
CHeIiaJbHUX METOJUK YCTaHOBKU. [Ipm BUPOOHHUIITBI Cy4aCHUX TEIUIOI30JISAIIHHUX
MIHEpaJOBaTHUX BUPOOIB MPOBOAUTHCS TiApodoOi3ailisi BOJOKHA, IO JI03BOJISE
3HHM3UTH BOJAOIIOTJIMHAHHS B MPOIIEC] iX TPAHCIIOPTYBAHHS 1 MOHTaXY,

B) 3MillaHl — BUKOPUCTOBYIOTHCS SK MOHTaXHI1, BUTOTOBIISIIOTH HA OCHOBI
az0ecty (a30ecToBUN KapTOH, a30ecTOBUM mamip, a30€CTOBUN MOBCTh), CyMilIel
a30ecTy 1 MiHEpaJbHUX B’SDKYYMX PEYOBHH 1 Ha OCHOBI TIPCHKHUX MOPiA (BEPMUKYIITY,
HEePIITY).

OCHOBHI BU/IY TETTO130JIA1I11:

— HeaBTOKJIABHHIT MHOOETOH (IIIBHICTIO 10 250 KI/M°);

— MIHEpaJIOBATHI BUPOOU Y BUIJISI/II MaTiB, IUIAT, KOXKYXIB, UIAJIHIPIB;

— MIHOMNOJICTUPOJ (CIIHEHUH 1 eKCTPYI0OBaHUN );

— MHOMOJIypeTaH;

— CIIIHEHUH Kay4yK 1 MOJIETUIIEH.

Terutoi305s11isT 3aCTOCOBYEThCS ISl 3MEHINICHHS TEIUIoNepeaadi 4epe3 CTiHW,
dacaau, naxu, miaBaiud, IBEepi, BIKHA MPUMIIIEHb, 1€ HEOOXITHO MIATPUMYBATH 3a7aHy
TEMIEPATypy.

Temnoi3071s11ist 30BHIIIHIX CTIH BUKOHYETHCSI OCHOBHUM 13 TPhOX CITIOCOO1B:

— HaBICHUM BEHTUJILOBaHMH (hacaj 13 3aCTOCYBaHHSAM TEII0130JI1111 (kaM'ssHa a0o
CKJISIHA BaTa);

— TOHKOIIApoBa IITyKarypka acagiB 3 TEMIOI30JALIMHOIO Marepiary

(miHOMIOMICTUPOJ a00 MiHEpaIbHa BaTa);
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— TpUILIAPOBA KOHCTPYKIISI CTIH (TPUIIAPOBA, IIapyBaTa ab0 KOJOJIEBa KiIaJKa,
CEHJIBIY-TTaHEe KJIeeH1 a0o0 301pHI1, TPHUIIIAPOBi 3/0 CTIHOBI MaHENi).

3 TOuKH 30y TEII0(I3UKN HAUOLIBIT €()eKTUBHO 3aCTOCOBYBATH TEILIO130JISIIII0
30BHI, TaK K y I[bOMY BUIIAJKy HECy4a KOHCTPYKIIiSl CTIHU 3HAXOJUTHCS 3aBXKIU B 30HI
MO3UTUBHUX TEMIIEpaTyp Ta ONTHMAJIbHOI BOJOTOCTi. MOXKIUBE 3aCTOCYBaHHSI
TEIUIOI30JIMII1 3cepenuHu OymiBii, aje MpH IIbOMY BapiaHTI HEOOXiHO MPOBOJUTHU
PO3paxyHOK BOJIOTICHOTO PEKUMY Ha HEOOXITHICTh IIapy Mapoi30JIsIlii.

JIi Ternoi301li CTiH TPAAUIIMHO 3aCTOCOBYIOTh TaKi BUIW TEIUIO130ISAIIHIX
MaTepiaiiB: MIHOMOJICTUPOJI, MIHEpaldbHa BaTa a00 CKioBara (CKJIOBOJIOKHO). Takox
3aCTOCOBYIOTHCS YTEIUIIOBAY1 3 MOJieipHOTO BOJIOKHA 31 3HUKEHOIO TOPIOYICTIO.

OTxe, BAKOPUCTaHHS 30BHILIIHBOT TEIJIO130J511i Ma€ HACTYIIHI IEpEBAry.

a) BukopucrtanHs TemI0130MAIlT 03BOJISIE€ 30UIBIIUTA BHYTPIIIHIO ILUIOINLY
OYJIMHKY 32 paxyHOK 3MEHIIICHHS TOBIIMHU 30BHIIIHIX CTiH. [le TakoX crpusie CyTTeBIM
€KOHOMI1 OY/1IBEJIbHUX MaTepialliB.

6) Exonomito Ta koM(OpT. 3HIKYIOUM BTPATH TEIUIA, MU 3MEHIIYEMO BUTPATH
najgvBa, HEOOX1THOTO JJisl HOro BUPOOHMIITBA, 1 TAKUM YMHOM 3a0IIa)KYEMO KOIITH Ha
ormasieHHsa. OgHOYACHO BUKOPHUCTAHHS TETLIO130JISIIII1T I03BOJISIE€ MIATPUMYBATH BUCOKHI
piBeHb KOM(POPTY B MPUMIIICHHI.

B) 30UIbILIEHHS TEPMiHY CIYy>KOM KOHCTpPYKILiil. BukopucTaHHsS Teruio130suli
3armo0irae mosBl KOHJIEHCATy BCEepelrHI OyaiBEIbHUX KOHCTPYKIIM, 1 TUM CaMUM

nonepeKae BUHUKHEHHS 1IBLJI1, @ TAKOK MIKPOLIIApHH.

6.4 HopMatuBHi 3Ha4eHHSI KOM(DOPTHUX YMOB

HopwmatusHi 3Hauenns temmnepatypu 3a CHill y *XUTIOBUX TPUMILIEHHSIX — Bij
18 °C nmo 20 °C, y BHpOOHMYMX MPUMIMIEHHSAX 3aJ€KUTh BIJI 1X TEXHOJIOTIYHOTO
IpU3HAUYEHHs. Ba)uinBe 3HAU€HHS AJI CTBOPEHHS B NPUMILIEHHI KOM(POPTHUX yMOB

TaKO’)X Ma€ BOJIOTICTb MOBITps. Jltogu modyBaroTbCcs KOM(OPTHO, SIKIIO 3HAYCHHS
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BIJIHOCHOI BOJIOTOCTI 3HAXOAUThCS B 1HTEpBai Bi 35 % 10 65 %. Jlyxe cyxe MmoBiTps
MiABUIIYE BUTPATH Ha OMNAJIOBAaHHS, OCKUIBKH BIAYYTTS «CYXOCT1» BHMAarae
MIIBUIIEHHS TEMIEPATYPH JUIsl TOCITHEHHS KOM(POPTHOTO CTaHy JIIoAuHHU. Tpeda maTu
Ha yBa3i, IO XOJIOJIHE TMOBITPs, IIPHU TiHl K€ BIHOCHIN BOJIOTOCTI CyXiIle, HIX TeIie
noBiTps. ToMy 4dacTe MPOBITPIOBAHHS NP HU3BKUX TeMIIEpaTypax Ha BYJHIN 3HIKYE

BOJIOTICTb MOBITPSI Y MPUMIIIICHHI.

6.5 Po3paxyHOk BTpaTu TeIjla B TEIUIOBUX MEpPEXKax MpU TPAHCIOPTYBaHHI

TEIJIOBOi eHeprii

PosrisHemo mnpukian po3paxyHky Brpatd Temia [19]. Brpatm B TemoBux
Mepexxax Qry 3a 3BITHUM TEpioJl, BU3HAUYECHI SIK CyMa TEIUIOBTPAT 3 HEMPOIAYKTUBHUX
BUTOKIB BOAH 13 MEPEKI Qpyr, 3 MPOAYKTUBHUX Qyr np 1 BTPATH TEILIA YEPE3 130JIALIIO B
TpyOOINpoBOAaX TEIJIOMEPEKi BiJ Kpar pO3AUTY MEpexi 10 By3jia OOJIKY TEIJIOBOi

eHeprii Q;,.

QTM = QBI/IT. + er.np. + Qi3. (61)

3HaueHHs MPOJYKTUBHOTO BUTOKY BHU3HAYAETHCS 3TIHO BIANOBIAHUX aKTiB. 3a
«CxeMo10  0ajaHCOBOTO PO3MEXKYBaHHS» y «KOpPHCTyBada» Ha OajaHCl € AUISHKA
OTMAJTIOBAIFHOI CUCTEMU 3 MICIIS TpU€ETHAHHS TeruioBoi kamepu TK-2 no 6ynunky Ne 4
3 yMOBHUM Aiamerpom [y65, Ta noBxunoro 118,2 metpis.

[Ipoxnanka TpyO BUKOHAHA 332 TUIIOM MPOXIJHOTO KaHATY.

HopmaTuBHE 3Ha4eHHsS CepelHIX IIOPIYHMX TEXHIYHUX BTpaT TeIa y Ui

TEIUIOBIM Mepeki BUZHAYAETHCA 3a (HOPMYJIOHO:
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i iLi , KKan/ron, (6.2)

ne B — koedillieHT, M0 BpPaxOBYE MICIIEBl TEIJIOBTpaTH, BTpaTH OMIOPY, apMaTypH,
KoMmIieHcaTopiB BiAmosiaHO 110 [20]. s vamoro Bumanky = 1,2;

L — noxuHa TpyOU IIITHKH TEIJIOBOT MEPEXKI;

On = Op + Qw — HOPMAaTHBHOI'O 3HAYEHHS NMUTOMHUX TEIUIOBUX BTpaT ABOTPYOHHX
BOASHUX MEPEXK NPH MPOKIAZAaHH]I y MPOXITHOMY KaHall 1 KIIBKOCTI TOAUH poOOTH 3a
pik, meHm HiX 5000;

IIpu nepepaxynky 1 kkain/ron = 1,163 Br.

3a po3paxyHKOM IpHUIHATOI Temreparypu B TerioBux mepexax 105 °C — 70 °C
CEepeAHBOPIYHI TeMIepaTypH TEIUIOHOCIA (BOJa) Yy BOASHUX TEIUIOBUX MeEpekax
cknanaroTe: t, = 80 °C; t, = 50 °C.

CepennbopiuHa TeMIepaTypa BOJU B CUCTEMI TPYyOOIIPOBO/IIB:

At , (6.3)

6.6 BrpaTu TemioBoi eHeprii yepe3 13011110 TPYOOTIpOBOIiB

Po3paxyHok mMmoka3ye HOpMATHBHE 3HAYCHHS TEXHIYHUX BTPAT, SIKI HE TMOBWUHHI
OyTH TEPEBUIIEHI, SIKIO 130JIAIisl TpyOOnpoBoaiB BukoHaHa 3rifHo J[BH. ®dakTuuHi
3HAYEHHS MOXYTh BIAPIZHATHCS BIJl CTaHJAPTHUX. SIKIIO BUKOHAHO YTEIUICHHSA
TpyOONpoBOAiIB 130JsiLIiHUM MartepiaioM (ipmu [ZOVOL abo 1HIMMHU Cy4yacCHUMHU

130JIMHUMH MaTepiajid, TO BTpaTH TeIUla 4yepe3 yTeIunoBad OyayTh HHM3bKi. Jlis
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TOYHOI'O PO3paxyHKy BTpaT TeIljia MOTPIOHO BUKOPUCTOBYBATH METO]I, 3aCHOBaHHUM Ha
ITOPUTMI PO3pPaXyHKY TEIUIOTH, IO MPOXOAUTH Yepe3 HMIIHAPUYHY CTIHKY.

Jliis ninstaky Tpy6u JIy65 nosxkuHoro 118,2 m, 3rigHo [21]:

29+17
On= 1163 39,66 kkan/(m-ron); (6.4)
Q,PP=1,2-39,66- 118,2 = 5625 Kxai/rox. (6.5)

HopmanizoBane 3Ha4yeHHs IIOMICSIYHMX BTpaT TeIla 4epe3  130JIII0

TpyOONPOBOIIB ISl ONAJIEHHS 00YMCIIOBAHOI MEPEXKI:

QigMic — QHcp.p. X -, (66)
Q"= 0,005625 - 31 - 24 = 4,185 I'kau,

JI€ N — TPUBAIICTh pOOOTU MEPEXI B TAHOMY MICSII1, TO.

6.7 T'igpaBiaiuHuil po3paxyHOK OMaTIOBAILHOT CUCTEMHU

3a TOMOMOTO0 T1IPaBIIYHOTO PO3pPaxXyHKYy MOKHA 3HAWTHU MPABWIBHHM Jl1IaMeTp
Ta JOBXUHY TpyOM, MPaBWJIBHO 1 MIBUAKO 30aJlaHCYBaTH CUCTEMY 3a JIOIOMOTOIO
pamiaTopHUX KiamaHiB. Pe3ynbpTaTi bOro 0OYUCICHHS MOXYTh JOTIOMOTTH MTPABHIIBHO
BUOpaTH MUPKYISAIIHHANA HACOC.

B pe3ynbTaTi riipaBaiyHOro po3paxyHKy CiiJi OTpUMAaTH Taki AaHi:

M — BUTPATH TEIUIOHOCIS JIJISL BCIET CUCTEMH OIajIeHHS, KI/C;

AP — BTpaTH Hammopy B CHCTEMi OTaJICHHS;

AP 1, AP,, ... AP,— BTpatu Hanmopy BiJl KOTJIa 10 KOKHOTO pajiiaropa (BiJ nepuoi
JI0 N-i ceKirii).

Butpatu TenioHocis 004nCIO0ThCS 32 POopMyIIo0:
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m= (6.7)

Q
C,At

ne Q — 3arajbHa MOTYXHICTH CHCTEMH OMalieHHS, KBT; 3 po3paxyHKy TeIIOBTpaT
OymiBenb;
C, — muroma TemnoemHicTh Boau, KJDk/(kr-°C); Ui CIpPOILNEHHS pPO3PaxyHKIB

npuiiMaemo C,, = 4,19 xJIx/(xr-°C).
6.7.1. IIBUOKICTH TEIUIOHOCIS

BukopucTtoByroun OTpMMaHiI 3HAYCHHS XapaKTEPUCTHUK CHUCTEMHU OITAJICHHS,
CEepelHIO BHUTpaTy, IO HEOOXiJHa I KOXHOI TpyOM Tiepen paaiaTopoM,

PO3paxOBYETHCS MBUAKICTh PYXY TEILIOHOCIS B TpyOax 3a (OpMyJIOrO:

V= (6.8)

m
p-f’

ne V — MBUIKICT MTOTOKY TEIJIOHOCIS, M/C;
M — BUTpaTa TEIUIOHOCIS Yepe3 Tpyou, Kr/c;
p — MITBHICTH TEIIOHOCHS, Kr/M° , mpuitMaemo p =1000 kr/m>;

: 2
f — moma nmomepeyHoro mepepizy Tpyou, M-, Moxe OyTr oO0unciIeHa 3a GopMyIIoH0:

f="o (6.9)

ne d — BHYTpIMIHINA JiaMeTp Tpyou, MM.
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6.7.2 Po3paxyHOK IIBUJIKOCTI TETIOHOCIS

JIJis KOKHOI JTUITHKA CUCTEMH OOYMCITIOIOTHCS BTPATH HAToOpy Ha TepTs B TPYOi
Ta MicreBi BTpatu. Ilepmni oO6uncaoOTECS 3a (HOPMYIIO0 (BPaXxOBYEThCSA 1 Mojaaya i

noBepHeHH:) [15]:
AP, =R-L, (6.10)

ne AP, —ronosHi BTpaTtu y TpyO1 Ha TepTs, I1a;
R — nutoMi BTpaTtu Ha Tepts y TpyOl1, [1a/m; 3 1OBIAKOBOI TOKyMEHTAallli BUpOOHUKA
TpyO;
L — noB>XrHA JUISTHKH, M.
Brpara nanmopy Ha MiCIIeBUX OIOpax — II€ Onmopu Ha (ITUHrax, apMmarypi,

yCTaTKyBaHHI 1 T. 1. MicClieBl BTpaTH HAMOPIB PO3PAXOBYIOTHCS 32 POPMYIIOLO:

APy, =ZC-V7-p, (6.11)

ne Apy. . — BTpaTH Hamopy y MiCIIeBUX oropax, [1a;

>E — cymu KoedIIi€HTIB MICIIEBUX CHJI OMOPY Ha MIISHIN; KOE(DIIIEHTH MICIIEBOTO
OTIOpY BKa3y€e BUPOOHUK JJIsI KOXKHOI yCTaHOBKU;

V — MIBUJIKICTh TEIUIOHOCISI B TPyOONPOBO/I1, M/C;

p — TYCTHHA PiAMHE (TEIUIOHOCIS), KI/M .

INpapaBmiyni oOuucneHHs pe3yibTaTiB. HeoOximHO mnpocyMyBaTu oOIip BCiX
JUJISTHOK JIO KOKHOTO pajiiaTopa 1 MOPIBHATH 3 KOHTPOJbHUMHU 3HaueHHsMHU. [[71s1 Toro,
100 Hacoc, BOyJJ0BaHU B KOTEJ, 3a0e3euyBaB TEIJIOM BCl pajiaTOpu, BTPATH HAIIOPY
y BIIJAJICHUX HAMAOBIIMX JIIsSHKaX He MOXyTh nepesuiryBatu 20000 Ila. IlIBunkicts
MOTOKY B Oy/JIb-sIKMii MOMEHT, Ha KOXKHIN IUISHIN Mae OyTH B Aiana3oi Big 0,25 m/c 1o

1,5 m/c. Ilpu mBuakocti 6ibiie 1,5 M/c B TpyOax Moxke 3’sBUTHUCS IyM. MiHiMallbHa


https://ssl.translatoruser.net/bv.aspx?from=ru&to=uk&a=http%3A%2F%2Fteplo-info.com%2Fkotli%2Fgazovie_kotli
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mBUAKICTh 0,25 M/C peKOMeHI0BaHO 3rigHO [22], 1m00 YHMKHYTH 3amOBITPIOBAHHS
TpyOou. Jlns Toro, mo0® BUTpUMATH 3a3HAYCHI BHINE YMOBH, JOCTaTHbO BHOpaTH

npaBWIbHUHN AiameTp TpyOu. Lle MmoxHa 3pobutu 3a Tabnurero 6.1.

Tabmuis 6.1 — MinimManbHa 1 MaKCUMaJIbHA MTOTYXKHICTH TPYOOTPOBO/IIB

Toy6a MiHimMasibHa BUXi/THA MakcumanbHa
MOTYXKHICTh, KBT MOTYKHICTh, KBT

MertanormiacTukoBa Tpyoa @16 mm 2,8 4,5
MertanormiactukoBa Tpyoa K20 mm 5 8

MertasormiacTukoBa Tpyoa K26 mm 8 13
MertanormiacTukoBa Tpyoa ¥32 mm 13 21
[loninponineHoBa Tpyoa K20 mm 4 7

[ToninmpomnineHoBa Tpyba ¥25 mm 6 11
[TominpomnineHoBa Tpyda B32 mm 10 18
[loninpomnineHoBa Tpy6a D40 MM 16 28

B Ttabmumi 6.1 BKka3aHa cymapHa TMOTYXKHICTh pajiaTopiB, SIKi Tpyda Moxke

320€3IEYMTH TEILIOM.

6.7.3 HaiinpocTimuii MeTo, po3paxyHKy KUIbKOCTI TEMJIOBOI OTYKHOCTI.

3rimHo caHiTapHUX HOpM, TermoBoi mortyxkHocti 100 BT abo 86 kkan/rox
2 . .
JIOCTaTHLO JUIs omajieHHs 1 M° miomil, nmpu BucoTa crtem Bix 2,5 M no 2,7 m. Ile
3HAYCHHS Ma€ OyTH TPOXH 3aBHIICHE, TaK SIK HE BPaXOBaHO HACTYIHI ocoOmuBocTi [23]:
— KIJIBKICTH BIKOH 1 THIT CKJIOTIAKETIB;
— KUIBKICTh B KIMHATI 30BHIIIHIX CTIH;

— TOBIIMHA CTiH OY/iBJII 1 MaTepial, 3 IKOr0 BOHU NTOOY/I0BaHi;
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— THII 1 TOBIIMHA BUKOPUCTAHOI 130JISI1111;

— Jiana3oH TeMIepaTyp B Il KIIIMaTHYHIN 30HI.

Y  OarathOox CydacHMX OyHIiBISIX  BHUKOPHCTOBYETHCS  IIEHTPAJi30BaHE
TerionoctadanHsa. IIpuMillleHHs HarpiBalOTbCcs — pajiaTopamMu (Y4aBYHHI, CTaJlbHI,
AIFOMIHIEB] YW OIMETaNiyHi), KOKEH paJiaTop Ma€ MacmopT, B SIKUM 3aHOCATHCSA MOTO
napameTpu. Jliama3oH TETUIOBOT MOTYXHOCTI 1 cekinii yaByHHOT Oartapei 3MIHIOETHCS B
Mexkax Big 100 Bt mo 150 Bt (Bix 8600 kkam/rox mo 12900 kkan/rom). TermoBa
NOTY)XHICT |  Cekuii aJloMiHIEBHX paaiaTopiB  ckiagae Omuszpko 200 Bt
(17200 kkan/rox).

OOuMCcIMMO KUIBKICTh CEKI[IH, AKI HEOOXIJaHI IS ONaJCHHS KIMHATH IUIOIICIO
18 M%. Bimmosigmo no CHull 1 kBt 3irpiBae qo 10 M? IO MpU  BUCOTI CTEJl HE

outb HIX 3 M. To/i HeoOXi/THA TEIJIOBA MOTYKHICTh Ha 1[I0 KIMHATY

100 Bt - 18 m*= 1800 Br, (6.12)

TOGTO [UIs1 OMANeHHs KiMHaTH uiomero 18 M” 3a roaumHy motpi6Ho 1,8 KBT moTy)HOCT.
Lleit pe3ynbTaT MOTPIOHO PO3MUIMTH Ha KIIBKICTh TEILIa, IO 32 TOJAWHY BUJILISE CEKIis
pamiatopa. [TpumycTiMo, 1110 3riiHO macnopTy cekiis Buaaste 170 B, Toa1 3HaX01UMO

KUIBKICTH CEKIIIHN:

1800 B1/170 Bt = 10,59 cekuiii. (6.13)

Ile yncno HEOOXITHO OKPYTIUTH A0 OLIBIIOTO HUIOTO, TOOTO po3paxoBaHo 11
cekmii. Takuil MeToJ NIAXOAUTh TUIBKM MJIS OOYHMCIIEHHS KIJBKOCTI OaTapeil B
OPUMIIICHHSX 3 EHTPAIBHUM ONAJICHHSIM, JIe TEMIIepaTypa TeIUIOHOCISI CTAaHOBUTH HE
outemie 70 °C.

Ane € OUTbII TPOCTUH CHOCIO, AKUH MOKe OyTH 3aCTOCOBaHHWM /0 3BUYAMHHMX
naHenbHUX OyauHKIB. Lleif po3paxyHOK BpaxoBye, 1o ms onmaneHHs 1,8 M° ruromi
HEO0OX1/IHa OJIHA CEKIIis, 1HIIMMH CJIOBaMH IUIONIY MPUMIIICHHS Tpeba pOo3IIUTH Ha

1,8. Harpukita g [uist IPEMILIEHHS TUIOIIER0 25 M” HeoOXigHo 14 cekiiii, 3a hopMyIok0:
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25/1,8 = 13,89 = 14 cexuii. (6.14)

Ane Takuil METOJ € HENPUUHITHUM JJIs pajiaTopiB 3MEHIICHOT Ta 301IbIIECHOT
MOTYXKHOCTI1 (KOJIM CepeJIHsI MOTYKHICTh OJIHIET CeKIlli 3MiHIOEThCs B Mexkax Bia 120 Bt
10 200 Br.

Jlnis miABHUIEHHST €(pEeKTUBHOCTI BIIPOBAKEHHS €HEPro30epiralounx TeXHOJIOTIN
Ta 3aXOJIB 3 €KOHOMIi MaJMBHO-CHEPTeTUUYHUX PECYPCIB HEOOXITHO TMPOBOIAUTH iX

EKCIIePTHY OIIHKY (H01aToK B).

7 OCOBJIMBOCTI PO3PAXYHKY OHHAJIEHHSA ITPUMIIIEHD
PI3HUX THUIIIB

7.1 Po3paxyHOK omnajeHHs IPUMIIIEHb 3 BACOKUMU CTEISIMU

Po3paxyHOK  omajeHHs 3a IUIOIICI0 HE JO03BOJISE NPABWIBHO BU3HAUYUTHU
KUIBKICTh CEKIIIM pajiaTopiB OMaJCHHs JJIs MPUMIIIEHD 31 cTenero Buie 3 M. B nmpomy
BUIAJIKy BapTO 3aCTOCOBYBaTH (opmyily, sKa BpaxoBye o00’eM mpumiiieHHs. [is
omaeHHs1 KoxHOoro 1 M°> 06’emy, 3a pexomennauiero CHull, reo6xinHo 41 Bt Tema.

Po3paxyeMo 06’eM KiMHATH 31 cTenero 3 M i miomero 24 M*:

24-3=T72M". (7.1)

Po3paxyeMo moTy>kHICTh OaTapei 1l OMaJICHHS! TPUMIILICHHS:

72 - 41 =2952 Br. (7.2)

Jami moTpiOHO BU3HAYMUTHU KUIBKICTH CEKIid Oarapei. Y BUIAKy, SKIIO B

JIOKyMEHTAIlli pajiaropa BKa3aHo, IO MOTYXXHICTb OJHI€l cekiii ckiamae 180 Bt 3a
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TOJIMHY, TO MOTYXHICTh OaTtapei AIIMMO Ha 11€ YUCIIO, Ta 3HAXOAUMO KUIBbKICTh CEKIIii B

Oatapei:

2952/180 = 16,4 = 17 cekuiil. (7.3)

7.2 JlomaTkoBi mapameTpu, sKi Tpeba BpaxoBYBaTH NIPU PO3PaxXyHKY

OTaJIOBATILHOI CUCTEMH MPUMIIICHD

Matroun po3paxyHOK KIJIbKOCTI CEKIIH paalaTopiB OMaJEHHS IS NPUMILICHHS
1oro HeoOxiHO ckoperyBaTH. [Ipu boMy IpUIMaIOTh 10 YBaru HacTyIHI OCOOJIMBOCTI
IPUMIIIECHHS:

— IS KYTOBOi KIMHATH (Bl CTIHU, III0 BUXOJWTHh HA BYJUIIO) 3 |1 BIKHOM
MOTYXHICTb pajaiaTopa Tpebda 301abmuTi Ha 20 %, 3 2 BikHamu — Ha 30 %;

— SIKILIO pajJlaTOp BCTAHOBJIEHUWU B 3arjuOJIEHHI MiJl BIKHOM, MOro TEIioBijaayda
3MEHIIIYETHCS, 110 KOMIIEHCYETHCS MABUIIICHHSIM MOTYXHOCTI Ha 5 %;

— SIKIIO BIKHA MPUMIIIEHHS] BUXOMSITh Ha MIBHIY a00 MiBHIYHO-CXITHUM HAMPSIM,
TO MOTY>KHICTh pajiiaropa Tpeda 30unbmmTu Ha 10 %,

— JICKOpAaTUBHUU €KpaH, IO 3aKpUBA€ pajiaTopH, morimHae mo 15 % Big ix
TEIUIOB1I/1aul, [0 HEOOX1THO BPaXOBYBATH MPHU PO3PAXYHKY.

[Ipu po3paxyHKy OMNaNIOBAIbHOI CHCTEMH MPUMINIEHb CIIiJI BpaxoBYyBaTu

opraHizaiiiHO-TeXHIYHI 3aX0/1 (101aToK b).

7.3 BB KJIIIMaTUYHUX 30H HA PO3PAaXyHOK OMaJICHHS

Jlist po3paxyHKy CHCTEMH ONajeHHS NPUMIIIEHb HEOOXITHO BpPaXOBYBaTH

KJIIMAaTAYH1 30HU, JJI SKUX BCTAHOBJICHO HACTYITHI KOS(IIIEHTH:
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—y cepenHiit yactTuHi Ykpainu — 0,9;
— y miBJeHHUX paiionax — 0,6...0,7.
Hanuii koedimieHT HeoOXiAHO MOMHOXHUTH Ha 3arajbHy TEIUIOBY MOTYXKHICTD, 1

OTPUMAaHUU PEe3yNbTAT PO3AUIMTH Ha TEIUIoBianauy 1 cexiii.

7.4 Crneundika Ta 0COOIMBOCTI MPUMIILIEHD, ISl SIKUX TIPOBOAUTHCS PO3PAXYHOK

Takox BpaxoBYIOTHCA 1 1HIII OCOOJMBOCTI MPUMIIICHb, NI SIKMX POOUTHCS
po3paxyHoK. Lle MoyTh OyTH Taki MOKa3HUKH, SIK:

— SIKIIO TeMIlepaTypa TEIJIOHOCIS CTaHOBUTH MeHIl HiX 70 °C, TO KUIBKICTb
CeKIii Tpeba 301IbIINTY;

— SKIIO HEMae JBEpe MK KIMHaTamMH, TO Tpeba pOo3paxOoBYBaTH 3arajibHY
IJIOINTY CYMICHHMX MPUMIIICHB;

— BCTaHOBJIEHI Ha BIKHA CKJIOMAKETH 3HUKYIOTh BTpaTl TeIula. TakKuM YMHOM
HEOOX1THO MEHIIIE CEKITiH.

TennonpoBiAHOCTI AESKUX TEIIO130JIAIHHUX MaTepiaiB:

— yremieHa miHomIactoM nerima A = 0,034 kBr/m’;

— Cy4acHl1 MaTepiayiu, 10 BiJMOBIIAI0Th OyIBEJIHHUM HOPMaM Ta CTaHAapTaM —

A= 0,020 kBr/™m°.

7.5 HigpaxyHku y BuOOp1 o0irpisaya

Po3rasiHeMo mMTaHHS 1OJO PO3PaXyHKY MOTYXHOCTI HarpiBaya, Oepydyu 0

yBar# pi3HUITIO TEMIIEpaTyp

N =V - At - k (kxkan/ron); (7.4)
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ne V—o00’eM mpuUMIILICHHS, M :

At = t, — t; — pi3HUII TemMIepaTyp MOBITPs BCepEUHI 1 30BHI NpuMitieHHs, °C;

k — koeimient BTpat Tema; Bix 4,0 s OyaiBenb 3 TyKe IMOTaHOK 130JISIII€I0, IO
0,6 — nns OynmiBenb 3 JayXke SKICHOIO 13oJAmiero. Ilpu ToBmmHI CTiH OyaiBM y JBI
nerman k = 1,0...1,9, B ogay nermmny k = 2,0...2,9.

[Tpuknan: po3paxyBaTu TEIJIOBY MOTYKHICTh 00irpiBada, BUKOPUCTOBYIOUU TaKi
napamerpu: V =324 Mty = +20 °C;t,=-12°C; k=2,5.

Toni HeoOXiTHI TEIIOBA MOTYKHICTH KOTJIA

N=32,4-(20+12)-2,5=1044,6 kxan/rox = 1,21 kBT, (7.5)

ne 1 kBt = 860 kkan/ron.
TakuM 4MHOM, IJi ONAJEHHS MNPUMIIIEHHS BKa3aHOro 00’€éMy 3a BKa3aHOIO
TEMIEPATypoI0 MOTPiOEH HarpiBad NOTykHIcTIO 1,2 KBT, ane kpaiie BUKOPUCTOBYBAaTH

HarpiBau 3 3amacom N = 1,5 kBT.

7.6 TepmomopepHizailisi Oy/1iBeIb

BapricTh onaneHHs Ta raps4oro BOJAONOCTAYaHHS B Hallll JHI AYX€ BUCOKA 1
MPOJIOBXKYE MifBHIyBaTCA. OHA 3 MPUYMH — 3HAYHA YacTHUHA OY/iBeNIb MO0y I0BaHa
0e3 HanexxHOi yBaru 110 eKoHOMii eHeprii. Tak, OLIBIIICTh KOMYHAJIbHUX 3aKJIaJiB
3anopi3bkoi 00acTi (IIKOJIU, JUTAY1 CaJIKH, JIKapHi Ta 1HI1), 0ysio modyaoBano 30 abo
Outbmie pokiB Hazan. ChOroJiHI BapTICTh TEIUIOBOI Ta EJIEKTPUYHOI eHeprii BHUCOKa 1
nojablie i 3pOCTaHHS HEMUHY4YE. 3HaUCHHS TEPMOMO/IepHI3allli OyAMHKIB MOJISTAaE y
BIIPOBAXKCHHI eHeproeeKTUBHUX 3aXO0/iB, AK1 3HA4YHO CKOpPOUYYIOTh
eHeprocnoxkuBanHs (nogatok ['). TepmomonepHizallisi CKIaAaeThCs 3 KUTBKOX €TalliB:

—  JIOJIaTKOBE  YTEIUIEHHS  OYIMHKIB  CYYaCHUMH  TE€PMOI30JALIIHHUMHU

MaTepiajaamu;
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— 000B’sI3K0Ba MOJIEPHI3AIlIEI0 CUCTEMU OMAJICHHS Ta 30€peKeHHs Teruia.

VY 6inbIocTi BUNIAJKIB YTEIUICHHS, 0€3 MOJACpHI3allli CUCTEMU ONaJICHHS, HE Ja€
MO3UTHUBHUX PE3yNbTATIB B €KOHOMIi, ajpke MOoTpeOye 3HAYHUX (PIHAHCOBUX BHUTpAT.
AJte Ipu MIOBHOMY BHSIBJIEHI BCiX Ipo0JieM OyJIMHKY Ta BUOOP1 MPaBUIBLHOTO IUIIXY X
YCYHEHHS, TEPMOMOJEPHI3allisl JO3BOJIAE€ MIABUIIUTU TEMIIEpaTypy B MPUMIIICHHI J0
4 °C 1 3MEHIINTH IJIaTy 32 KOMYHaJIbH1 OCTYTH.

PoGoTu 3 TermomoaepHizarii:

— 3arajJbHOOYiBENbHI — YTEIUICHHsS OyIIBETbHUX KOHCTPYKIINA Ta 1HKEHEPHUX
CHUCTEM,;

— 3a JOMOMOTOI0 caHalli OyjaiBedb, 3a 3asBOI0 IpeM’e€p-MiHICTpa YKpaiHH
['poiicmana B.b., B miJioMy MOKHa 3HU3UTHU BTpaTu TeruioBoi eHeprii Ha 41 %. Ilpu
bOMY MOJIEpHI3allil KOTEJIEHb IO3BOJIIE 3€KOHOMUTH 4 % TemIoBoi eHeprii, a
TeroBux Mepex — 14 %;

— CaHTEXHIYHI — 3aMiHAa CHUCTEM TEIUIONOCTa4YaHHs, OIAaJIEeHHs, Taps4yoro
BOJOIIOCTAYaHHS Ta 1HIIIE,

— €JIEKTPOTEXHIYHI — 3aM1Ha 3aCTapijioi MPOBOJKH Ta MPUIIA/IIB.

JloTprmMaHHA MIPUHITUITIB eHeproepeKTUBHICTH JI03BOJISIE SKICHO
BUKOPUCTOBYBAaTU €HEPTiI0 Ta 3a0IIa/KyBaTH ii. TaKuM YHMHOM MPHUPOJHI PEeCypcH B
LIJIOMY BHKOPUCTOBYIOTHCS J0AWIMBO 1 3 SBIAETHCA MOXJIMBICTh iX 30epiraHHs.
BceranoBneHnHs npuiiaiB 00Ky Teria — OJIMH 13 MIJIAX1B €KOHOMIYHOTO BUKOPUCTAHHS
€HEePropecypcis.

Enepro3tepexeHHs TaK0K MOXIIMBE HUIIXOM PEKOHCTPYKIIi CUCTEM ONaJICHHS:
3aMiHa BEPTHKAJIbHOI CHCTEMH OIAJEHHS Ha TOPU3OHTAJIbHY J1a€ MOMJIHUBICTh
BCTAHOBJICHHSI 3allipHO-TEPMOPETYIIIOIY0I apMaTypu Ta OallaHCyBaJIbHUX KJIalaHiB
IHIUBITyaJIBHO TSI PI3HUX MIPUMIIIEHb.

Brpatu TenioBoro eHeprii y OyIMHKaX MarOTh TaKUM PO3MOLI:

— 30BHIIIHI cTiHd — 40 %;

— BiKHa, aBepi — 25 %;

— BeHTWIALIA — 15 %;

— nax, mijgiora — 8 %;
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— TpyOomnpoBoau, apMarypa — 2 %.

CkiionakeT — OJHa 3 TOJIOBHUX CKJIQJOBHUX YaCTHH CydacHOTO BikHA. Pi3Hi
BUPOOHUKH MPOIMOHYIOTh 3HAUHUN aCOPTUMEHT CKJIaJJOBHX BIKOHHOT (DYpHITYpH, 3 IKHX
MOXKHa BUTOTOBUTH eHeproedekTuBHI BikHAa. OKYIHICTh TEPMOMOJEpHI3aIlli BIKOH
oyaisenb — Big 10 g0 15 pokiB. Yum edekTrBHIIIE BUKOPUCTOBYETHCS TEIJIOBA CHEPT I,
sKa HaAIMIIIa B OyIMHOK, THM MEHIIIE TEPMiH OKYITHOCTI MPOEKTY.

Onuum 13 ¢akTopiB, SKUM IMIJIITOBXYE BJIIACHUKIB OY/iBElIh Ta KOMYHaJIbHI
CITy>kOM BIIPOBAIXKYBaTH TEILJIOB1 caHallii OyAiBeNb, — MoJajbIlIe 3pOCTaHHs Tapu(iB HA
NOCITYTH TEIUIONOCTa4aHHsA. AJie BUPILIEHHs NMPOOJIeMH HE MOXJIMBE 0€3 3Ha4HOI poJil

JIepKaBH, SIKa MOXKE K HaJaBaTH (PIHAHCOBY MIATPUMKY, TaK 1 OyTH PEryIsSTOPOM.

8§ SAITPOITIOHOBAHA METO/IUKA OLHIHKH
EHEPIOE®EKTUBHOCTI BY AIBEJIb KOMYHAJIbHOI BJACHOCTI

Buxoasuu 3 pe3ynbrariB po3poOJieHHS KpUTEpliB, BAKOHAHUX B JaHIN poOOTI,
aBTOpaMH  3alpONOHOBAaHA METOJIMKA OLIHKKM  €HEeproeeKkTUBHOCTI  OydiBesb
KOMYHaJIbHOI BJIACHOCTI.

Y zanpornoHOBaHIi ~ METOAMIN  PO3TISIAETHCS  MOXIIMBICTH  OIIHKHU
€HEepProePeKTUBHOCTI, Y BIAMOBIJHOCTI 0 KOHIEMIli pobdoTtu [24] 1 € ii moaaabluIuM
po3BuTKoM. lle m03BoJII€ 3aCTOCOBYBATH AaHy METOAMKY AJis OyAiBeNb OyIb-SKOTrO
TUIy 1 BXKE Ha CTajail BHU3HAYCHHS OCHOBHUX I[apaMETPiB MPOEKTY BPaxOBYBaTH
HaNOUIBII BaXIJIMBI eHepro30epiraroyi 3aX0Qu, BUOUPAIOYH X ONTUMAJIbHI TTOE€THAHHS 3
METOI0 MiHIMI3aIli KamTaJdbHUX 1 eKCIUTyaTallliHUX BHUTPAT TIO JOCSITHEHHIO
HEOOX1THOTO PIBHS €HEeprocrnokuBaHHsA. OCTaHHINA BUSBJISETHCS HA BUMOTY CIIOXKHBaya,
BUXOJSIYM 13 3aJaHOTO BIJIHOCHOTO 3HWKEHHSI €HEPrOoCIOXMBAaHHS B TOPIBHAHHI 3
0a30BUM BapiaHTOM, L0 MPEJCTaBIIsIE COOOI0 aHAIOTIUHy OYyIiBIIO 0€3 3aCTOCYBaHHS
eHepro3oepirarouux 3axoiiB. TakuM YWHOM, Ha BIAMIHY BiJ JIFOYUX HOPMATHUBHUX

JIOKyMEHTIB BEJIMYMHA CHEPrOCIIOKUBAHHS HE HOPMYETHCS JKOPCTKO, IO A€
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MOXJIMBICTh BPaxOBYBaTH BCl TEXHIKO-€KOHOMIYHI Ta IHIII YWHHUKHA, YHUKAIOUU
HEBUIIPABJ/IaHUX PIllIeHb, B MEPIIY YEPry MO TEII03aXUCTY.

OCHOBOI0O METOJMKH € TIPOIMO3UIlS OIIHKKA EHEPreTMYHOI eKCIUTyaTaliiHol
XapaKTePUCTUKH OYIIBII, SKY CHIJ] MPUMMATH PIBHOIO MTUTOMOIO CyMapHUX BUTpaT XQ;
TEIUTIOBOI Ta eNEeKTPUYHOI eHeprii, KBT-rom/(M*pik) [25]. To6To Ha | M® onamoBaIbHOL
o OymiBIl 3a OAWH OMATIOBAJIBHUN MEpioa y PIYHOMY MK eKCIUTyaTarii 3a
BUpaxyBaHHSAM TeIulonocTadyaHHs Q. BIJI JIOJEH, €JIeKTPOnoOyTOBUX MpHIALIIB 1
COHSAYHOI pajialii yepe3 CBITJIOBI Mpopi3u. ButrpaTu eHeprii npu mboMy CKJIaJal0ThCS 3
TpaHCMICIMHUX TemaoBTpaT Q; 3a paxyHOK TEIJIONEpeaayl 4yepe3 OropoKyBajbHI
KOHCTPYKIli 00O0JIOHKH OyaiBedb, eHeproBurpaT Q. Ha MIAIrpiB 1HQUIBTPYIOUOTO
XOJIOZHOTO MOBITPs @00 MOBITPA JJI1 BEHTUIISILIT PUMILLIEHb OyaiBiIi, EHEPrOBUTPAT Ha
rapsuye BojomoctayaHHsd (3, EHEProCHOKMBaHHS  yciMa  €JIEKTPOIpHIIaaMu
IHKEHEpHUX cucTeM OyaiBial (MEeXaHIYHAa BEHTWIALIS, KOHAMIIIOHEPH, HACOCH
BOJIOTIOCTaYaHHs, JiTH Ta 1H.) Q4 1 IEKTPOCIOKUBAHHS HAa OCBITJICHHS IPUMIIICHb, a
TaKOX EJEKTPONmoOyTOBUMH TMpuiagaMu (KyXOHHI TIIJTUTH, TpajbHI MAIWHU,
KOMIT'FOTEPH, TEIEBI30pH Ta 1H.) Qs.

Jlns  po3paxyHKy ckmagoBux Butpar Q; 1 TemonocradyaHHs Q.
BUKOPUCTOBYIOTBCS MPOEKTHI JaHl Mpo KOHCTPYKUIIO OyniBmi, 1i cyMapHUU
MOBITPOOOMIH, TEXHOJIOTIYHE 3aBAHTAXKEHHS Ta PEKUM pOOOTH, & TAKOK 3aCTOCOBYBAHI
eHeprosz0epiraroyi  3aXxoqd 1  XapaKTePUCTUKH  ONATIOBAIBLHO-BEHTUIISAIIHHOTO
obnagHanHs. [Ipu oMy 3amy4aroThCsi HEOOXIAHI JOBIIKOBI BIIOMOCTI 3 JIOUUX
HOPMATUBHUX JIOKYMEHTIB, B TOMY YHCJIl KJIIMaTH4YHI XapaKTEPUCTUKH PaANOHY
OyIiBHUIITBA, KOS(DIIIEHTH TOJATKOBUX TEIJIOBTPAT 3 YpaxXyBaHHSAM OPIE€HTAIlli OTOPOXK
1 OKPYIJICHHS MOTY>KHOCTI ONaJIIOBAIbHUX MPUIIAJIB, HOPMH BUTPATU Tapsyoi BOAH 1
CJICKTPOCHEPT1i Ha OCBITJICHHS, EJCKTPONPUIAAA 1 TPHUBIA 1HXKEHEPHHX CHUCTEM,
KOe(DIL[IEHTH TOMUTY Ha EJIEKTPOEHEPril0, IHTEHCUBHICTh COHAYHOI pajiamii 1 T.1., a
TaKOX pe3yJIbTaTH HATYPHUX JOCITIKEHb €(DEKTUBHOCTI €HEPro30epiraroumx 3axo/IiB.

st Tpomaachkoi OyiBiII 3 MEXaHIYHOI MPUTOYHO-BHUTSDKHOIO BEHTHIISIIIEIO

PE3yJIbTaTH BU3HAYCHHA CHCPIreTUYHUX ITOKA3HHKIB 3a JaHOK METOJMKOI HaBCACHO B
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tabn. 8.1. Sk mpuknan, TaM K€ BKa3aHl pe3yJibTaTH BHU3HAYEHHS EHEPreTHYHHX
MOKA3HUKIB JIj1s1 OY/IiBIII CePEeIHBOT IKOJIM 3a TUITOBUM mpoekTom 221-1-25-387 [26].

Jlis BUSIBIEHHA aOCOMIOTHOI 1 BIAHOCHOI €(EeKTUBHOCTI €HEproz0epiraroumx
3aXOJ[IB PO3paxXyHOK IPOBOJMBCS 3a JBOMa BapianTamMu. Bapiant 1 (6a30Buii)
nepeadayaB MPUCTPI 30BHIMIHIX OTOPOHKEHB 32 BUMOTaMH [27] 1o BHeceHHsI 3MiH No3
1 Ne4 3a BiacyTHOCTI IHIIMX eHepro3depirarounx 3axojiB. Bapiant 2 mnpumyckaB
3aCTOCYBaHHS 30BHIIIHIX OTOPOJIKEHb 3 ONTUMAJILHUM TEIJIO3aXUCTOM 32 METOJIMKOIO
[28], inmuBinyanpHe aBTOMATHYHE PETYIIOBAHHS TEIUIOBIAa4i CUCTEMH OTAJICHHS IS
BUKOPUCTaHHSA MOOYTOBOI TEIUIOBIAJAYl 1 BIJ] COHSYHOI pajiailii, yTUIi3aIiio TerIoTH
BUTSDKHOTO TIOBITPS 3 TMPOMIKHUM TEIJIOHOCIEM (TeMIiepaTypHa €(eKTHUBHICTb
Kep = 0,5), a Takok yCTaHOBKY 3MilllyBauiB 3 JIIBUM PO3TAllyBaHHAM KpaHa rapsdoi
BOAM 1 KpaHIB 3 pEryjJbOBaHUM HATHCKOM B CHCTEMI Tapsyoro BOJOMOCTAaYaHHS
(koeimieHT 3HMKEHHS BUTpaTH Boau ki, = 0,94).

VY po3paxyHKax TEpMIYHI OMOPH HECBITIONPO30PUX OrOPOK 3a BapiaHTOM 2
BU3HAYEHI BIAMOBITHO JO0 MeToauku [28] mpu  BiIHOMIEHHI KOe(DIIIEHTIB
TEIJIOTEXHIYHOI OJIHOPIAHOCTI OrOPOIKYBaJIbHUX KOHCTPYKIIN A0 1 MICHS yTEIUICHHS,
piBHOMY 1, BapTOCTi JOJATKOBUX OJHOPA30BHX BHUTPAT TMOHAJ BapTICTh MaTepiairy
yremmoBaya C,= 90 py6./M%, BapTocTi yTerumoBaua (IUMTH MiHepaoBatai I1-125)
C,,= 850 py6./ M° i iforo TemmonpoBixHoCTi Ay, = 0,042 Br/(MK) [24].

KpiM Toro, mpu pO3paxyHKy MOOYTOBOTO TeIUIONOCTa4yaHHs Ha 1 M’
OMAJIIOBAIBHOI IUIOII B SIKOCTI JPKEpes BUKOPUCTaH1 HAAXOHKEHHS TEIUIOTH B[ JTIOAEH,
OCBITJICHHSI, €JICKTPONPIWJIAAIB 1 TPUBOJIB I1HXKEHEPHUX CHUCTEM 3 YpaxXyBaHHIM
HaBeeHnX B Ta0OM. 8.1 3HaueHb Nuoy, Zpi, Nipis Nei, Keni 1 Fon. IHTEHCHBHICTD COHSYHOT
pamiarii wepes Bikma I, MJDx/M°, BusHadena mo Ta6m. 4 [29]. Ilpu pospaxyHKy
CHEPreTUYHOI EKCIUTyaTalllifHOI XapaKTEePUCTHKU TEIUIONOCTa4aHHs B BapiaHTi | He
BPaxOBYBaJIOCh 4Epe3 BIJCYTHICTh 1HJMBIAYaJIbHOTO aBTOMATHYHOTO PETYIIOBaHHS
TEIJIOBI/Iaul CUCTEMH OITaJIEHHS.

VY Ttabnumi 8.2, ckianeHid 3a 3pa3KoM HaBeIEeHHUX B poOoTi [28] pe3ynbraris,
BU3HAYEHHS CKJIQJJOBUX €HEPreTUYHOI EKCIUTyaTallliHOT XapaKTEPUCTUKU TPOEKTOBAHOI

OymiBii 3 ypaxyBaHHSM pO3TJISHYTHX B TMPOMOHOBAHIM CTAaTTi JOTOBHEHb 1
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YAOCKOHAJIEHb,  IOKa3aHi aOCOJIIOTHI 1  BIOZHOCHI  3HAQUEHHS  3HWKEHHS
CHEProCIOKUBAHHA JTOCTIKYBaHOT OyAiBIIl 3a paxXyHOK 3aCTOCOBYBAaHHUX Y BapiaHTI 2
eHepro30epirarounx 3axofiB. Jlerko mnoOauyuTH, MO0 OUIBIIICTE IUX 3aXOMAIB Ja€
eHeprosoepirarounii eexT, 3a BHHATKOM IepeoOsiaJHaHHSA CHUCTEMHU Tapsioro
BOJIOTIOCTAYaHHS, OCKUTBKY B JAHOMY BHUIMAJKY JTy>)K€ MaJli HOPMATHUBHI BUTPATH Tapsd0i
BOJIM.

30kpeMa, MOKHA BIAMITHTH, IO JOJATKOBE YTEIJIEHHS HECBITIONPO30PUX
OTOpPOK — aX HIAK He HalleeKTUBHIMIMKI 3axia, 1 HEe Moxe WTu MoBU mpo 40%-By
€KOHOMIIO, SIK TIPO IIe 3asBISIIOTH aBTOpU 3MiH Ne3 1 Ne4 B poGoti [27]. ¥V kpamomy
Bunajaky 40%-Be 3HUKEHHS MOXE OYTH JOCSITHYTO TUIBKH [0 BIJHOIIEHHIO [0
TPAaHCMICIMHUX TeIIoBTpaT (Q;, a NpO HASBHICTh IHIIUX CKJIAJOBUX EHEPrOBHUTPAT
3rajaHi ¢axisiii, MabyTh, 3a0yIIH.

3ayBa)kMMO, IO BHW3HAYCHI y BapiaHTI 2 3a METOAWKOI [28] ekoHOMIYHO
JIOIIUTbHI TEPMIYH1 OTIOPU HECBITIONPO30PUX Oropox mpudiam3Ho Ha 15...20 % Hmkue
HeoOXimHMX 3a Tabn. 1b [27]. Ho Toro >, HopmoBana B [30] BemuuuHa
CHEeproCIIOKUBAHHA HE BKIIOYAE BHUTPATH EJEKTPOEHEprii 1 TOMy 3 TOYKH 30Dy
PO3IIIIHYTOT METOAMKU € 3aHMKEHOIO, a KOE(IIIEHT KOMIAKTHOCTI JIOCIHIIKYBAaHOTO
o0'exTa OIM3BKUI 0 CEPEIHBOTO IS BCi€i rpynu OyAiBenb maHoro Tumy [26], To6To
HISIKOI €KOHOMII 32 paxyHOK BUKOPHUCTaHHS 00'€MHO-TIJIaHYBAJIbHHX pPIIIEHb HEMAE.
Ane, HE3BaXKAIOUM Ha BCE IIe, CyMapHa eKCIUTyaTailiiiHa XapakTepuCTHKa 3a BapiaHTOM
2 BUSIBHJIACS IOMITHO MEHIIE HeoOximHoro piHs B 175 kBrrom/(m*pix) [30, Tabu.
3.3], a cymapHe 3HWKEHHS EHEPrOCIIOKWBAaHHS CKIamo 65,6 % Big MOYaATKOBOTO

3Ha4YCHHA.
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Tabnuusg 8.1 — Pe3ynbTaTi BUBHAYEHHS €HEPreTUUHUX TTOKA3HUKIB

Mapame ITo3nauenHs, Onnunid 3Ha4YeHHA
pamerp dbopmymna Bumipy | Bap.l | Bap.2
1 2 3 4 5
UYwucino yuHiB Nuox YOIJL. 392
[Imomra 3ackimiHHS Fox M 464
Hﬂoma 30BHIIIHIX CTiH (0€3 F 2 1014
BIKOH)
[Tnomna nokpuTTs For M 1397
Hﬂoma MEPEKPUTTS HaJl F 2 1397
TEeXIIITILISM
KoedirienT 3ackiinns 0 — 0,314
OmnanroBajibHA IUIOIIA For M- 2794
OnamroBanuii 00'eM V M° 10102
Cepezm A TEMTIEpatypa t,, Ta6:1.3.1 [30] °C +20
BHYTPINTHBOTO IMOBITPS
Cepenns Temmepatypa
HaBKOJIMIITHLOTO MOBITPS 32 to.m, Tadm.1 [29] °C -3,1
ONaJIOBAILHUYN TIEP10]
TpH.BamCTB OTAIOBAIIBHOTO Zo.m, Tabn.1 [29] noba 214
nepioay
AapaKTepHCTHKA M=0,024-(tB — to.m)Zo.1 | Tuc.°Cxro
ONAJTIOBAJILHOT'O 118,6
: [31] i
nepioay
Omnip Terionepeaayi CTiH R M°x°C/Bt | 0,92 | 2,77
Omip tennonepenayl R v2x°C/Br | 1,66 | 3,70
TTOKPHUTTS
Ornp. Teruionepenayi Hazn R w2eC/Br | 1.38 | 3.25
TEeXIITILISM
Omip Teronepeaayi BiIKOH Ro« M*x°C/Br | 0,42 | 0,54
CymapHa mioia 30BHIIIHIX Fo 2 4272
OTOPOKCHB
qu(bluwHT N 30BHINIHBOT .., 1613 [27] B 1
CTIHU
KoedimieHT n moKpHUTTS Ny, Ta01.3 [27] — 1
Koedmnqn N NEPEeKPUTTS N, 1a6m.3 [27] B 0.6
HaJ TEXITAIIIIAM
KoedirienT n BikoH Nyix, TA0N.3 [27] — 1
KoedirieHT KOMIaKTHOCTI Kionn=F o6/ V1 M 0,423
KoedimienTn 101aTKOBUX B1, Bo, B 11113

TEIUIOBTPAT

m.3.5.2, 3.5.6 [30]
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1 2 3 4 5
= . . MB -TO
TpancMmiciiiHI TEMIOBTpATH X(%l(n_%/g_z) 1\1/[(;(3 % 538,8 | 273,9
"1 1

Po3paxynkoBuit 3
HOBITPOOOMIH (3a IPOEKTOM) Lpoup [26] M/ron 15200
KpartnicTs moBiTpooOMiny (B _ 1
poBoumi Hac) Kppos = Lposp/ V roJ 1,505
KpatHicTh moBiTpOOOMiHY B K ron’t 05
HepoOoumil yac (MpuitHATO) Pu 8 ’
KoedirmienT epexruBHOCTI K B 0 05
IPUCTPOIB TEIJIOYTHITI3allil e ’
Koedirmient oomiky
3yCTPIYHOT'O TEIJIOBOT'O k, m.3.5.3 [30] — 0,8 0,7
MTOTOKY
PoGounit yac (Buxoasuu 3
PeKIMY POBOTH) Z, roj/noba 10
EdexTuBHa KpaTHICTH Kp=[(1—Kep) Zy Kppos+ 1
TIOBITPOOOMIHY +k-(24-z,)-Kp,]/24 ol 0,86 | 0,52
Eneprosurpary Ha migirpis Qy= 0.33-M-V-Kp-10° MBT-TO21 340.0 | 205.6
TOBITPS 1J1s1 BEHTHJIALIIL 2 P pik ’ ’
Hopwma BuTpatu raps4oi 1333 =
BOJM B CEPEIHIO 100y Ohum, P13 [32] 1/n00a =3.4-Nyo,
[Iepenan remneparyp B
CHUCTEMI Tapsuoro At, 1.2.2 [32] K 55
BOJIOTIOCTaYaHHSI
KoeditieHnT 3HMKEHHS ks [33] B 1 094
BUTPATH rapsy0i BOAU " ’
EneproButpaty Ha rapsie Q3 = ghu,m-1,163-10-6x | MBrt-rox 182 | 171
BOJIOIIOCTAYaHHS XAt-Zom-kh piK ’ ’
[ToTyXHICTB
CJICKTPOTIPUBO/IIB Nup.i [26] kBT 20
1HKEHEPHUX CUCTEM
KoedimienT nonury asns Ko, TaG 11 [34] B 05
CJICKTPOTIPUBO/IIB e ' ’
EneprocnoxxuBaHHs Q4 =SNmp.i-kerm.ix MBT-rox
€JIEKTPOIPUBOIAMHU xzp i-Zom- 107 —_— 21,4
1HKEHEPHUX CUCTEM Zp-r2on PIK
[IuToMe HaBaHTaXEHHS Ha
OCBITJICHHS 1 ne.i, Tadm.15 [34] kBT1/1 yu. 0,22

€JICKTPOIPUIIAIN
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1 2 3 4 | 5
[ToTyxHICTH OCBITIICHHS 1 No: = NN <BT 86,2
EJICKTPOTIPUIIAIIB
Koedimient monury s
OCBITJIEHHA 1 Keni, Ta0M.7 [34] — 0,76
CIICKTPOIIPHUIIAIIB
EJ'IC.KTpOCHO)KI/IBaHHSI Ha Qs = IN, ;-kop ¢ MBr-rox
OCBITJICHHS L e 140,2
X Zpi'Lon 10 piK

EIICKTPOTIPUIIATAMHI
[ToOyToBe
TETONONOCTAYaH s Ha | M Oros (32 pO3paxyHKOM) Br/m? 14,9
OITAJTFOBAJILHOT TIJIOIII

: Qn06 = 24"C1Ho6>< MBr-ron
[ToGyTOBE TEMIOBUIITICHHS <Z. F. -1 0 —p ” 2131
Koedpimenr satirers tyr. 12671.3.4 [30] ~ | o065 05
CBITJIOBOTO TIPOHOMY
KoedirienT BigHOCHOTO
IIPOHUKHEHHS COHSYHOT Ko, T2011.3.4 [30] — 0,57 | 0,83
pasiarii
TennoanTanggfl BiJ Qper = MBT-rox S
COHAYHOT panianii 4epes —t,, ko (Fop 1/3600) —p ” : :
BiKHA

MBT-Tox

CymapHe TeTuIonocTadaHHs Qi = Qnos + Qpax T — 294,0
EHepreTHqgau ; kBT-ron
eKCIUTyaTalliitHa q=(ZQi— Q) 107/ Foy | ——— |378,9| 130,4
XapaKTepUCTHKA M PIK

[Hakie kaxyyu, TIIbKH KOMILJIEKCHE BUKOPUCTAHHS PI3HUX €HEpro30epiraroynx

3aXOMIB JIO3BOJIAE JOCSITTH MAaKCUMaJIbHOTO €Hepro3oepirarodoro epexty mnpu

MIHIMAJbHUX KammiTalbHUX 1 €KCIUTyaTaliiuux Butparax. HaBeneni B Tabsmmi 8.1 1 8.2

JaH1 TPEACTABISIOTh COOOI0 pallioHaIbHY (OPMY €HEPreTUYHOrO MachopTy OymiBii.

3anponoHoBaHa METOAMKA JIa€ MOMJIMBICTH HOPMATUBHOTO OOJIKY BCIX JOMYCTHUMHX

3aXO0JIB HA €Tari MPOEKTyBaHHS OY/IBII Ta X ONTUMAJIBHOTO PO3MOJAUTY 3 TOYKU 30pPY

OJIeP>KYBaHOTO 3HWKEHHS eHeprocnokuBaHHs. KpiM Toro, Ha BIAMIHY BiJ] METOJIUKH

[6] BoHa icTOTHO mpoCTIillIe i HE MepeBaHTa)KeHA BEJIUKOI KIUIbKICTIO MaJOiCTOTHUX



MOKA3HUKIB, IO Ma€ TOJICTIIUTA 11 3aCTOCYBaHHS

120

1 3MCHIIUTH HCBJOBOJICHHA

MIPOCKTYBAJILHUKIB BiJl BBEJICHHS B IPOCKTH po3/i1y « EHeproedeKTUBHICThY.

Ta6muis 8.2 — [lopiBHsUIbHA €(EKTUBHICTh €HEPro30epiralounx 3axoiB

3HUKEHHS
Eneprosoepiratoui 3axoau €HEPrOCIOKUBAHHS
kBT rom/(M*pik) | %
YTemieHHs: HECBITIIONPO30PHUX 30BHIIIHIX OTOPOK 81,7 21,6
3amMiHa MOJBIMHOTO CKJIa HA MOTpIlHE:
MIJBUILEHHS TEPMIYHOTO OMOPY 12,9 3,4
3HM>KEHHSI HEOPT'aH130BaHOTO MOBITPOOOMIHY 4,1 1,1
YTumizanis TeIIoTH BUTSIKHOTO MTOBITPS 44,3 11,7
VYcranoBKa 3MilTyBayiB 3 JIIBUM PO3TAIlyBaHHSIM KpaHa
rapsiaoi BOAM 1 KPaHiB 3 PEryJIbOBAaHUM HAIIOPOM 0,4 0,1
00611k MOOYTOBUX TEIIOBUIIIICHD 76,2 20,1
OO0k TEMIOHAIXO0KEHHS B1Jl COHSYHOI pajiallii uepes
BIKHA 28,9 7,6
Pazom 248.5 65,6
9 AIBTEPHATUBHA EHEPTETUKA
9.1 ConsiuHa eHepreTHKa
CoHsiuHa eHepreTuka — HampsSMOK albTEPHATUBHOI EHEPreTUKH, SIKUN

0e3MmocepeIHbO0 BUKOPUCTOBYE COHAYHE BHUIIPOMIHIOBAHHS B OyIb-SIKOMY BHIJISII.

CoHsiuHA €HEepreTHKa BUKOPHUCTOBYE MOHOBIIIOBAHE JKEPEIO SHEPTii 1 € «EKOJIOTIYHO

YUCTOIO», TOOTO TiJl YaC aKTUBHOI (ha3y BUKOPHUCTAHHS HE BUPOOISETHCS IIKIIIMBUX

Bigxomis [35,36].

. . 2
ITOTIK COHSIMHOTO BHIPOMIHIOBaHHS, IIO0 MPOXOAUTH uepe3 Imionry | M°, mo

po3TanioBaHa NEPHEHAMKYJISIPHO MOTOKY BHUIIPOMIHIOBAHHS, HAa BXOJl B aTMocdepy

. . 2 o . .
3emii, nopiBHioe 1367 BT/M”, a MakcUMaIbHUNA TOTIK COHSAYHOT'O BUIIPOMIHIOBAHHS HA

piBHi Mopst Ha exBaTopi — 1020 Br/M’.

[lepeBaru COHSIYHOT EHEPTETUKU:
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— MIePCIEeKTUBHICTh, JOCTYITHICTh, HEBUUEPITHICTh JKEepesia eHeprii;

— TEOpeTUYHa IMOBHA Oe3MeKa Il HaBKOJIUIIHBOTO CEpPEJOBUINA, OJHAK ICHYE
HMOBIPHICTb TOTO, 1[0 TOBCIOAHE BIPOBAXKEHHS MOKE IPU3BECTH JI0 3MIHU KJIIMATY.

Henomniku COHSIYHOT €HEPreTUKU:

— 3QJIEKHICTH BiJ] MOTOJH 1 Yyacy A00u;

— CE30HHICTD B CEPEHIX MUPOTAX;

— BUCOKa BapTICTh KOHCTPYKIi yCTaHOBKM, IIOB'Si3aHa 13 3aCTOCYBaHHSIM
PIAKICHUX METaNiB: 1H/1H, TENyp;

— HEOOX1THICTh TIEPIOJMYHOTO OYHUIIEHHS BiIOMBAOUMX 1 TOTJIWHAKYUX
MOBEPXOHb BiJl 3a0py/THEHb;

— HarpiBaHHs aTMoc(epu HaJ| €IEKTPOCTAHIIELD;

— HEOOX1HICTh BUKOPUCTAHHS BEJTMKHUX TLJIOIIL;

— CKJIQJHICTh BUPOOHMIITBA Ta yTHIi3alli caMUX (POTOEIEMEHTIB y 3B’SI3KYy 3
BMICTOM B HUX OTPYHHUX PEYOBHUH (CBUHEIb, KaMI1/A, MU SIK 1 T.]1.).

Y 1985 p. Bci consuni notyxHocTi cBiTy cranoBuiau 0,021 T'Bt, B 2012 p.
3arajbHa MOTYKHICTh T€JII0EHEPreTUYHUX YCTaHOBOK Bupocia a0 100 I'BT.

B rpynni 2011 p. B Ykpaini 3aBepiiieHo OyAiBHUIITBO OCTaHHBOI, I’ ATO1, YEPTU
noTyxHicTio 20 MBT consunoro napky B IlepoBo (AP Kpum), B pe3ynbrari 4oro ioro
CyMmapHa MoTY>KHICTb 3pocia g0 100 MBr.

Y 2001 p. BapTicTh €NEKTPOEHEPTii, OTPUMAHOI HA COHSYHHX KOJIEKTOpaX,
cranomia $0,09...0,12 3a kB1/ron. 3a nporno3amu aenapramenTy eHepreruku CIIA
BapTICTh EJEKTPUYHOI €Heprii, BUPOOJIEHOT COHSYHMMU ycTaHoBKamu, 10 2015-2020
pp. 3am3uThes a0 $0,04...0,05 3a kB1/rog.

VY cBiTi ovanocst OyAIBHUIITBO TOPUAHUX €JeKTpocTaHIliil. B nennuit yac noou
CJICKTPOCHEPTIs]  BUPOOJSIETHCS  MAapadOJIYHUMU ~ KOHIIEHTpAaTopamMu, a  BHOWYI
KJIACUYHUMU (TIpU 3TOPSIHHI TPAIULIMHOTO MaJnuBa).

[setiniapcbka kommaniss Clean Hydrogen Producers (CHP) po3poOuia
TEXHOJIOTIF0 BHPOOHMIITBA BOJHIO 3 BOJM 32 JOTIOMOTOI0 TMapaOOJIYHUX COHSYHUX
KOHIIEHTpaTOpiB. I1I0II1a J3epKal cTaHOBHTH 93 M%, B POKYCi [OCATAETHCS TEMIIepaTypa

2200 °C. [Ipu Temnepatypi 1700 °C Bona nmounHae po3auisiTucs. 3a CBITJIIOBUM A€Hb 0,5
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roaus ycranoBka CHP mpomykruBHicTiO 6,5 KBT'To1/M? MOXe PO3IITHTH Ha BOIEHS i
kucenb 94,9 mitpiB Boau. Takum unHoM Buxia H; cknagae 10,4 xr B neds adbo 3800 kr
Ha PIK.

Ha nanuit yac B Ykpaini oTpMaHa COHIYHUMU OaTapesiMu €JIEKTPOEHEPTis Ma€e
BHCOKY COO1BapTiCTh. 3 4acOM BOHA 3HHM3UTHCS 32 PaXyHOK BHKOPUCTAHHS JEIIEBIINX
MaTepiaaiB 1 HOBUX TEXHOJIOTIH T oTpuManHsA. HampsiMOK COHSYHOT €HepreTUKU
MIEPCIIEKTUBHUI, B HBOT'O MOXKJIMBE peajbHe BKJIaJeHHS iHBecTHIlid. B 58 kpainax cBity
ComIie cTajo HalICIIEBIINM JKEPEJIOM EHEPrii.

OTprMaHHS TEIJIOBOI €HEPrii 3a paXyHOK COHSYHOTO BUIIPOMIHIOBAHHS LUISIXOM
HarpiBaHHs BOJM, 3HAYHO JICIIEBIIE 3a IHINI CHOCOOM, HacamIlepe] 3a pPaxyHOK
BUKOPUCTAaHHS JOCTYIIHHUX MaTepialiB (CTalb, MiJb, ATOMIHIA 1 T.J.), TaK SK HE
3aCTOCOBYETbCS AepiUUTHUM KpeMmHil. lle no3Boisie 3HaYHO CKOPOTUTH BapTICTh
YCTaTKyBaHHA 1 BUPOOJICHOI B HBOMY €HEprii. ¥ CydacHHUW yac caMe€ COHSIYHMI HarpiB
BOJIM € Halle(PEeKTUBHIIIUM CIIOCOOOM MEPETBOPEHHS COHSYHOI EHEprii.

Ha nanuii yac coHs'UHA €HEpreTuKa € « HEBUYEPIIHUM» PECYpCOM B MIBJIECHHUX 1
CepelHiX MMpOoTax. 3a mporHo3zamu (Qaxisiis, A0 2022 p. cepenHs I[iHa Ha COHAYHY
eHeprito Bnaje Ha 27 %, ToOTO MOPIYHO 3HMKYBAaTUMEThCS B cepeHboMy Ha 4,4%, 1110

npubsm3Ho 6ym3bko $0,02 nenTis 3a 1 kBt/rog.

9.2 BitpsiHa eneKTpoeHepris

BiTpoenepretuka - rajly3b €HEpreTUKH, 110 CIEHIAI3YeThCS Ha NMEPETBOPEHHI
KIHETHYHOI €Heprii MOBITPSHUX Mac B aTMocdepi B €JIEKTPUYHY, MEXaHIUHY, TETJIOBY
abo B Oynp-sfiky 1HIIY (OpMY €Heprii, 3py4Hy Il BUKOPUCTAHHS B HapOJHOMY
rocriogapctsi [37].

Enepriro BiTpy BIIHOCATH 10O TOHOBJIIOBAHMX BHUJIB €HEPrii, Tak SK BOHA €
HacliaKkoM akTUBHOCTI COHIlS, BOHA € Tally3310, 1110 OypXJIUBO po3BUBAEThCsA. Y 2014 p.

KUTBKICTh €JIEKTpOeHeprii BHUPOOJIEHOT BCiMa BITPOr€HEpAaTOpaMHU CBITY, CTAaHOBHUTH
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706-10" Br-rox a6o 3 % yciei BHPOGIEHOI JIOICTBOM ENEKTPOCHEprii. B aesknx
KpaiHax 4acTka eHeprii, 100yToi 3 BiTpy AocuTh 3HauHa: [anis — 42 %, [lopryramis —
27 %, Icnanis — 20 %, Himegunna — 8 %, €C (B mimomy) — 7,5 %.

Ha BiamiHy BiJi BHUKOIIHOTO IaJliBa, C€HEPris BITPY NPaKTHYHO HEBHYEPIIHA,
MOBCIOAHO JOCTyNMHA 1 Ouibin ekosoriuHa. OJHaK, CHOPY/UKEHHS BITPSHUX
eJIEKTPOCTAHLIIA TOB’S3aHE 3 JEAKUMH TPYAHOLIAMH TEXHIYHOTO 1 E€KOHOMIYHOTO
XapaKkTepy, 110 YMOBUIbHIOIOTH MOUIMPEHHS BITPOCHEPIeTHKU. 30KpEeMa, MIHJIUBICTh
BITPOBHX MOTOKIB.

Ho mnouatky 2015 poky 3arajbHa BCTAHOBJEHA MOTYXKHICTh  YCIX
BiTporeHepatopis B cBiti ckimagae 369-10° Br. Cepemse 36iIbIICHHS —CyMu
MOTYXHOCTE BCIX BITpOreHepaTtopiB B CBITI, nmounHaroud 3 2009 p., CTaHOBUTH
38...40 I'Bt nHa pik, 1 00yMOBIIEHO OYpXJINBUM PO3BUTKOM BiTpoeHepreTuku. B €Bpomi
cKoHIIeHTpoBaHO 44 % BiTporeHeparopis, B A3ii — 31 %, B [liBHiunii AMepurii — 22 %.

Bapricte BHUpOOHMIITBA €NEKTPUKH Ha OQIIOPHUX BITPOCIEKTPOCTAHIIISIX
koauBaeTbes B Mexkax 0,125...0,2 $ kBt/ron. Komnanis Siemens nparse 3HH3UTH J0
2020 poky BapricTh BiTpoenekTpuku Huwkue 0,120 § kB1/rox.

[ToTenmiiini 3amacu eHeprii BITpy OUIBII HI)X B CTO pa3iB MEPEBUIIYIOTh
MOTEHII1ITH1 3aMmacy TiAPOEHEPTii BCIX PIYOK TUIAHETH.

OcHOBHa 4YacTWHAa BapTOCTI BITPOCHEPIE€TUKH BU3HAYAETHCSA MOYATKOBUMU
BUTpaTaMu Ha OYIIBHUILITBO CIHOpPYZ BITpsSHUX eHeproyctaHoBOoK (BEY). Bitpsni
reHepaTopH B MPOLIEC] eKCILTyaTalli He CII0KUBalOTh BUKOMHOTrO nanuBa. Pobota BEY
noTyxHicTio 1 MBT 3a 20 pokiB g03Bossie 3aomaauTu npuoimusHo 29 000 ToH ByTiyuis
a60 92 000 6apeniB HaTH.

Co01BapTiCTh €JIEKTPOCHEPrii, BUPOOJICHOI BITpOTeHEpaTOpaMH, 3aJIeKUTh BiJl

MIBUKOCTI BITPY (uB. Tabmuio 9.1).
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Ta6muig 9.1 — CoGiBapTICTh €JIEKTPOEHEPrii, OTPUMAaHOI 3 BITPY

[IBuAKICTH BITPY, M/C Co6iBapricts (mns CLIA, 2004 p.), $/kBt-ron
7,16 0,048
8,08 0,036
9,32 0,026

Jis  mopiBHSHHS  COOIBapTICTh  €JIEKTPUKH BUPOOJIGHHX Ha  BYTUIbHUX
enekrpocraniisx CIIIA 0,09...0,30 $/kBr-rog.

VY 3B’s3Ky 3 MOCTIMHUM 3pPOCTAHHSM IIH HA TPaJWLIAHI BUAM NaduBa (BYIiLIs,
HadTa, Ta3) coOiBapTICTh enekTpoeHeprii BupoOieHoi Ha BEY 0Oyae mnocrtiiiHo
3HIDKYBAaTUCS, 10 HE MEHII BaXJIMBO I CY4acHOrO0 CTaHy YKpaiHChKOTO
CHEPreTUYHOTO KOMIUICKCY. [HIMMMH €KOHOMIYHMMH TpoOjeMaMu BHPOOHHIITBA
BITPSIHO1 €JIEKTPOCHEPTIl € HeperyaboBaH1 Jpkepena eHeprii. BupobiienHs BiTpoeHeprii
3QJICKUTH BIJ CUJM BITPY — (akrtopa, IO BiAPI3HAETHCS BEIUKOK MIHJIUBICTIO.
BianosigHo 1 Buaayda enektpoeneprii 3 BEY B eHeprocucteMy BiIpi3HSAETHCS BEIMKOIO
HEPIBHOMIPHICTIO K B J00OBOMY, Tak 1 B THKHEBOMY, MICSYHOMY, PIYHOMY 1
OaraTopiyHUX MEXKax.

Benuki BEY Maroth 3HauH1 po0ieMH 3 PEMOHTOM, OCKUIBKM 3aMiHa BEIUKOi
neraii Ha BucoTi moHaa 100 MeTpiB SBISIETHCS CKIQJHUM 1 JOPOTHM 3aXO0[0M.

VY cBITI BBaxaeThcs, 1O 3actocyBaHHs BEY B moOyti s 3a0e3neyeHHs
€JIEKTPOCHEPT1€10 MAJIO JOLIJIBHO Yepes:

— BUCOKY BapTICTh iHBepTOpa, Npudan3Ho 50 % BapTOCTI BCI€i yCTAHOBKU;

— BHCOKY BapTICTh aKyMyJSTOpHMX Oartapeil, mnpubiauzHo 25 % BapToOCTI
YCTaHOBKU;

— JIJIs1 3a0€3MEeUCeHHST HAIIMTHOCTI €JIeKTPOIIOCTavYaHHsl A0 TaKOi YCTaHOBKU 1HOJI
JOJIaI0Th JAU3ETb-TEHEPaTOp, BapTICTh SKOTO MOXXHA TIOPIBHATH 3 IIIHOKO BCI€T
YCTaHOBKH.

OcHoBHMMH (haKTOpaMH IO TPHU3BOIATH 10 TMOJOPOKYAHHS EIEKTPOCHEPTi,
OTPUMAaHOI BiJ BITpOTreHepaTopa, €:

— HEOOX1/THICTh OTPUMAaHHS €JIEKTPOCHEPrii mpoMuciioBoi sikocti 220 B, 501m;
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— HEOOX1/THICTh aBTOHOMHOI POOOTH MPOTATOM JesSKoro uyacy (moTpiOHe
3aCTOCYBaHHS aKyMYJISITOPIB);

— HEOOXIHICTh TpHUBaJOi Oe3mepebiifHol MmoAayl eNeKTPOCHEPTii CHOoXKUBadaM
(HeoOXiTHE 3aCTOCYBaHHS U3ETIs-TEHEepaToOpa).

B nanwmii yac 3a JOMOMOTOI0 BITPOTE€HEPATOPIB €KOHOMIYHO HAMAOIUIbHINIE HE
BUPOOHUIITBO E€JIEKTPOEHEPTii MPOMHUCIOBOTO SIKOCTI, @ OTPUMaHHS MOCTiHHOrO abo
3MIHHOTO CTPYyMY 3 THOJAJBIIUM MEPETBOPEHHSM HOro 3a JONOMOIOI0 TEIUIOBUX
HarpiBauiB (TEHiB) B Temto mjist 06irpiBy KHMTIIA 1 OTPUMAHHS Tapsv0i BOIH.

Jlana cxema Mae KiJIbKa IiepeBar:

— OmnajeHHs Oy/1IBEJb € OCHOBHUM CIIO’KMBAaY€M TEIJIOBOI €HEprii;

— CXeMa BITporeHeparopa i Kepyrdoi aBTOMAaTHKH 3HAYHO CIPOIIYIOTHCS Ta
3JICIIEBIIIOIOTHCS;

— CXeMa aBTOMAaTHK{ MO)Ke OyTH B cCaMOMYy IPOCTOMY BHUIAJKy MOOyI0BaHa Ha
KUIBKOX TEIUJIOBUX PEJIE;

— B SIKOCTI aKyMyJIsiTOpa €Heprii [l OMaJeHHs Ta rapsdoro BOJOMOCTauYaHHS
MO>KHAa BUKOPUCTOBYBATH 3BUYAHUI OOWIIED 3 BOJOIO;

— CIIO’)KMBaHHS TeIla MEHII BHMOIJIMBE JO SIKOCTI 1 Oe3mepeOiifHOCTI mojadi
€JIEKTPOEHEPTii: TeMIepaTypy TMOBITPS B MNPUMINIEHHI MOXHa MIATPUMYBaTH B
mupokomy nianaszoni Big 19 °C mo 25 °C, a Temmeparypy B Ooiijiepax Tapsdoro
Bojgonoctadanus Big 40 °C mo 95 °C, 6e3 mKoaIM IS CIIOKHUBaYiB.

Bitporeneparop notyxkHictio 1 MBT ckopouye 1mopiuHi BUKUAU B HABKOJIMIIHE
cepenoBuie, a came: 1800 Tor CO,, 9 Tor SO,, 4 Tonu okcuaiB azoty NOy.

[Tpu MacoBOMY BUKOPHCTaHHI BITPSKIB BIJIy4a€ThCS YaCTUHA KIHETUYHOI CHEprii
pyXoMHux Mac MoBiTpsi. TeopeTuyHo 1€ YMOBUILHEHHS MOKE MOMITHO BILIMBAaTH Ha
JIOKaJIbH1 @00 HABITH TJIO0AIBHI KIIMAaTUYHI YMOBH MICIIEBOCTI. 30KpeMa BUKOPUCTAHHS
HIBUKOCTI BITPY 3/1aTHE 3pOOUTH KIIIMAT PETiOHY TPOXU OUIbII KOHTUHEHTAJIbHUM 3a
pPaxyHOK TOTO, IO MOBITPSHI MAacH PYXalOThCs IMOBUIBHINIE 1 BCTUTAIOTh CHJIBHIIIE

HArpPITUCS BIITKY 1 OXOJOUTHCS B3UMKY.
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3rinHo  moxemoBaHHS CTEH(OPICHKOTO YHIBEPCUTETY, BeIUKI OdIIOpHI
BITPOEJEKTPOCTAHIIT MOXKYTh ICTOTHO MOCJIA0UTH yparaHu, 3MEHIIYIOYHM iX HETaTHBHI
Haciaku. BEY BupoOmnsitoTh 1Ba pi3sHOBUAN LTyMY:

— MEXaHIYHUM IIyM — IIyM BIJ PoOOOTH MEXaHIYHUX Ta EJICKTPUYHHUX
KOMIIOHEHTIB (B Cy4yaCHUX yCTaHOBKAaX BiJCYTHIN);

— aepoJMHAMIYHHUI IIyM — IIYM BiJl B3a€MOJIl BITPOBOTO MOTOKY 3 JIOMATSIMH
YCTaHOBKH.

[IIym Bim BiTporeHeparopa ckiagae Big 35 nb go 45 nb. HusbkowactoTHi
BiOpaIlii (KOJMBaHHS) MEPEIalOThCS Yepe3 IPYHT Ta BUKIUKAIOTh BIUYTHE JIEPCHYAHHS
ckja B OyauHKax Ha BiacTadi 70 60 M Bia BITpOoycTaHOBOK. TypOiHM 3aiiMarOTh JUIIIE
1% Bin yciei TepuTopii BiTpAHOI depmu, Ha 99 % Tepuropii pepmMu MoOkKHa 3aliMaTUCA
CITBCBKHM TOCTIOIapCTBOM a00 1HIOIO AisbHICTIO. Bkiagenus inBectunii B BEY Ha
JaHUH 4yac npoOJieMHe, TaK K OKYIHICTb 00’ €KTIB po3Taruerbes a0 10 1 Ouiblie pokis,
B 3JICKHOCTI BiJ] BAPTOCTI €JIEKTPOCHEPTIi 1 PO3H BITPIB HA TEPUTOPIT BITPSHOI PepMH.

3a mporHo3aMu aHANIITUKIB, B HAWOIMKUY1 pPOKH BITpOCHEpreTUKa B YKpaiHi Oyne
PO3BUBATUCS MIBUIIIE, B MOPIBHSAHHI 3 IHITUMU BUJIaMH B1IHOBJIFOBAJIbHOI €HEPIETHKH,
a 3arajpbHa MOTYXKHICTh BITPOMApPKIB MEPEBUIILYE MOTYKHICTh COHSYHMX — B 10 pasis.
Ha nymky ekcrnepTiB, 1€ 3yMOBJIEHO THM, 110 B MOPIBHSHHI 3 (POTOCIEKTPUUYHUMHU
MOAYJISIMU, TIPU OAHAKOBIA MOTYXHOCTI, BITPOYCTAHOBKM 3aliMarOTh MEHIIY IUIOMLY 1
KOIITYIOTh HAbararTo JiemiesIIe.

[lepeBaru BITPOCHEPrETUKHU:

— HHU3bKa COOIBapTICTh — BITPOEHEPreTHKa MOXKE KOHKYPYBaTH 3 SIJEPHOIO,
BYT1JIbHOIO Ta Fa30BOI0 €HEPTETUKOIO;

— HyJbOBAa BapTICTh MAJIMBHUM CKJIAJIOBOI; JHKEPEJIO €HEprii HEeBUYEpIHE 1
IOPUCYTHE y 3HAUHINA KUTBKOCTI;

— BITPOCHEPIreTHKa EKOJOrIYHO «YUCTa», TOOTO BHUPOOHUIITBO €HEPrii He
cynpoBoKyeThes Bukuaamu CO, , CO 1 1.4.;

— BITPOCHEPreTUKa HE Ma€ PHU3HKIB, IOB’S3aHUX 3 HECTAOUIBHICTIO IIIH Ha

MaJMBO, 10 I00YBAETHCH,
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— HaJIIMHICTh MOCTABOK — BITPOCHEPTETHUKA JIO3BOJISIE YHUKHYTH 3aJI€KHOCTI Bij
IMITOPTY €HEPropecypcCiB;

— MOJYJbHUHN IW3aiiH 1 MBUAKUI MOHTaX yCTaHOBOK;

— 00CSTH €JIEKTPOIIOCTAaYaHHs MOKHA MOPIBHATH 3 TPAJAULIMHUMH CIIOCOOaMU
reHeparii eHeprii;

— BITPOCHEpPTreTMKAa HE 3aBaKA€ BEJCHHIO CLIBCHKOTO TOCHONApCTBA Ta

MIPOMUCIIOBOT JTISIILHOCTI TTOOJIM3Y BITPOCTAHIIIN.

9.3 AnbTepHaTUBHI OpraHivyHi MICIIEBI JKepesa eHeprii

9.3.1 JlymnuHHS COHSAIIHUKY

OCKUIBKM OCTaHHIM 4YacOM CIIOCTEPIraeThbCs aKTUBAIlld JISUIBHOCTI  IIOJI0
TPaHyYJIIOBaHHS JIYIINUHHS COHAIIHUKY 1 €KCIOPTY IIi€l Mpoaykiii B OaraTo KpaiH
€Bponu. TakuMm unHOM, YKpaiHy MOXHA PO3TISAATH SK JOCHUTH TMOTYXHUM JKEPEIOM
QIbTEPHATUBHOI €HEprii 1 CHPOBHMHU [IJIi BHUPOOHMIITBA TBEPAMX O10MAIUB BHCOKOI
SIKOCTI.

TennoTBOpHA 3MaTHICTh TpaHyl AymnuHHS 0Ju3bko 20 MJk/kr, 301bHICTE 3 %0,
ryctuna p = 1,15 r/cm’, TemmotBopHa 31aTHiCTh Q = 5063 KKan/Kr.

Henoniku cnantoBaHHs JYIINWHHS: NOTPIOHI Cy4acHI KOTJH, SIKI MalOTh MEBHI
b1abTpH, 10 3a0€3MeUyI0Th €KOJIOTTUHY O€3MeKy, TOMY IO JIYIINUHHSA MICTUTh MEBHY
KUIBKICTh Macya, sike 3ropaec i 3a0pyaHI0€ HABKOJHUIITHE CEPEOBUINE 1 3a0MBAE CAXKEIO

ra3zoxoau.
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9.3.2 IlanuBHI OpUKeTH

[TanuBHI OpUKETH BUTOTOBISIOTH 3 HACTYIHOI CHPOBUHHU: COJOMa, THUPCA,
BIJIXO/I JIEPEBUHHU, JIYIIIITUHHS PUCOBE, COHSATITHUKOBE, TPEUKHU.

XapaKTeprucTrKa CKJIaI0BUX MATMBHUX OPUKETIB:

— cosioma: 7,3 % 3onu, Q = 4010 kxa/kr, p = 1,08 r/emS;

— tupca: 0,7 % 3om, Q = 4300 kxan/kr, p = 1,37 r/em;

— nepesHa tupca: 1,1 % 3o0mu, Q = 4800 kkan/kr, p = 0,79 /em’.

bpukeTn mpecyroTbcsi Mpu BHUCOKOMY THUCKY, TOMY BOJIOTICTH iX MEHIIE HIXK Y
npoB. IIpu Bosorocti 20 % TtemnoTBopHa 3aaTHICTE OpukeTiB Bix 4500 kkain/kr 1o
4900 kxaw/kr. IlinpricTs Gpukery Bix 0,95 r/em® o 1 r/em®, a my6a — 0,8 r/em®, Tomy i
TEIUIOTBOPHA 3JIaTHICTh OpHUKETy BHUIlle. K0 BUCYIIMTH CHPOBHHY J00pe, TO
30UIBIIYETHCA 11 TEIIOBIAAYA.

[TepeBaru OpUKETIB SIK MaIMBa:

— 3aliMalOTh MEHIIIC MICIIS,

— PIBHOMIPHO 1 JIOBIIIE TOPSITH;

— BUPOOJISIIOTHCS 3 BIAXO/I1B;

— 3a paxyHOK HH3BKOi BOJIOTOCTI OpUKETH BUAUISIIOTH MEHIIE CaxXl 1 MEHIIE
3a0pyIHIOIOTh TUMOXO/IH.

Henomniku OpuKeTiB:

— BapTICTh OJIHIET Macu OPHUKETIB BHUIIE 32 JPOBA, aji€ 1€ HIBEIIOETHCS BHIIOIO
C€HEPTreTUYHOIO I[IHHICTIO;

— BOJIOT1 OpHUKETH pO3CUIAIOTHCS, TOMY iX Tpeba 30epiraTd B 3aKpUTOMY
MIPOBITPIOBAHOMY MPUMIIIIECHHI;

— HEe BCl BUPOOHUKH BUPOOJISIOTH AKICHI OpPUKETH, TOMY Ba)JIMBO KYIyBaTu
OpUKETH BIJOMHX BUPOOHHKIB.

BucHOBKHU: 1Bl TOJOBHI mepeBaru OPUKETIB TEpen ApOBaMH — OUIBII BHUCOKA

TeIUIOB1//1avua 1 3py4YHICTh BUKOPHUCTAHHS.
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9.3.3 Conoma

Conmoma — 1e cyxi crtebna 3JaKkoBHX 1 OOOOBHX 3EpPHOBHX KYJIbTYp, IO
3aJUINAIOThCS MICas 0OMOJIOTY, a TakoK cTe0ja JbOHY, KOHOIEIh Ta 1HIIUX POCIHH,
3BUTHHEHI BIJ] JIUCTS, CYIBITh, HACIHHS.

[lepeBaru cosioMu sIK MajivBa, MOJSATAIOTh B TOMY, 110 HIOPIYHO MOHOBIIIOETHCS ii
pecypc 1 BOHa B HasABHOCTI B OUTBIIOCTI cist. ConoMa — OCTYIMHE MICIIEBE MMAIMBO, SIKE
MO>K€ BHKOPUCTOBYBATHCS B CHCTEMaxX OMNaJCHHS BUPOOHUUYMX Ta aJAMIHICTPATUBHUX
OyzaiBenb, 00’€KTIB collanbHOI cdepu cena (MK, TUTIYUX CaJKIB, JIKApeHb 1 T.1.).
BukopucTtaHHs COJIOMU J03BOJISiE 3a0€3MEUYUTH TMEepepaxoBaHi 00 €KTH BJIACHUM
NaJMBOM HE3QJIEKHO BIJl CTOPOHHIX IMOCTAYaJIbHUKIB, 3a0IIAJUTH Ha TMpUIO0aHHI
TpaauLiiiHuX eHeproHociiB. Coroma mae TermnoTBopHy 3AaTHICTh Q = 4010 kkan/kr.
ToxyBaHHS J103BOJISIE MEXaHI3yBAaTH PsiJi OIlepaliid nmpu 30epiraHHi 1 TPaHCHIOPTYBaHH1
COJIOMH, a SKIIO BHUPOOJATH TpaHyld, TO 30epiraHHd 1 CHATIOBAaHHS 3HAYHO
ciopouryerbesd. OCTaHHIM 4YacoM COJIOMI, K MaJMBY, NMPUAUISIOTH BEJIUKY YyBary B
3axinHii €Bpori, a HalOMKU1 cycinu YKpainu, Momngosa 1 bimopycs pinryde B3sutucs
3a BIIPOBAKEHHS 010€HEPTETUYHUX TEXHOJIOT1H.

Conoma 1t TpaHCIIOPTYBaHHS, 30epiraHHs 1 TMOJAJBIIOIO0 BUKOPUCTAHHS
MPECYETHCA B PYJIOHU 1 OJIOKK. 3 TOYKHU 30py (i3UKH, COJIOMA — 1€ BUCOKOKAJOpIHE
nanuBo. Kinorpam cosmomu nae B cepegHboMy 0Jm3bK0 3 KBT'Ton enekTpoeHeprii, npu
CHAIOBaHHI 3 KI' COJIOMH BHUAUISIETHCS TaKa X KUIBKICTh TEIJIOBOi €HEprii, sIK TpH
CranioBaHHi | JTpa AM3eIBHOrO manusa a6o 1 M° IpUPOIHOTO rasy.

CrnanmtoBaHHS TIOKIB COJIOMH B CIIELIAILHUX TOMKAaX MA€ CYTTEB1 HEJOIIKHU:

— JIOpPOT1 YCTAaHOBKY JJIS CTIAIIOBaHHS (KOTJIN);

— HeBucoknid KK/ Takux ycTaHOBOK;

— HE3pY4HICTh B 3aCTOCYBAHHI U€pe3 BEJIMKI TrabapuTH.

binbmr parioHadTbHUM Ha CHOTOMHIINIHIA JCHH € OTPUMAHHS TajuBa 3 COJIOMHU
nusixoMm OpukeTyBaHHs. [lepeBara maauBHUX OpPHKETIB OYEBHUIHA, TOMY IO IIUIBHICTh

.. 3 .
OpukeTiB 13 comomu gocsarae p = 1,3 kr/am”. BapTicTh TOHHU COJOMH B TIOKax, Ipu
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paziyci 1ocTaBkH B 25 kM, ckiaaae 750 rpH. B 1110 1iHY BXOAUTH BECh IIUKII Bij 300py
COJIOMU /10 BUBAHTQKEHHSI HA CKJIA/IL.

MixHaponaHi opraHizaiii roTOBI KpeAUTyBaTu OioeHepreTuky. [laTchkuit ¢oHx
nornomoru arpoOizHecy IFU mpomoHye KpeauTw Ha 3aKkymiBiIO OOJaaHAHHS Jis
COJIOMOCTIANTIOBAIFHUX 3aBOiB. [lepen M matchki (haxiBili OIIHIOIOTH MPOEKT, 00
NEPEeKOHATUCh B MOTO MEPCIEKTHBHOCTI. E€BpOMEMCHhKUII OaHK PEKOHCTPYKIIi Ta
po3Butky (€BPP) Tex nae kpenuTu eHeproreHepyoyuM KOMITaHisIM.

BinHoBmoBaHa eHEpreTHKa CTA€ MOMYISIPHOIO Y BChOMY CBIT1, a IHBECTHIII] B HEl
BIIEpIIIE MEPEBEPUIMIM BKJIAJACHHS B TPaauIlliHI clIocOOU BUPOOHMIITBA €Heprii. Ase
00 B YKPaiHCbKy O10€HEpPreTHKY «IIPHUMIIOB» BEJIMKUHN KariTaa, MOTPIOHO CTBOPUTH
AKICHUM Ol3Hec-IUIaH. AJIKE€ IHBECTHI[IMHUN TOPU30HT B TAaKUX MPOEKTAX CTAaHOBUTH

OJIM3BKO 8 POKIB, & IHBECTOPHU XOUYTh BIIEBHEHOCTI B MallOyTHHOMY.

9.4 Ceitnogionne ocsitinenus (LED)

CBITJIOZ10/IHE OCBITIIEHHS — OJIMH 3 HAMPSMKIB €HEPreTHKH, IKUM B OCTaHHI POKHU
CTaOUTBHO PO3IIMPIOETHCS, MAa€ BEIWKI TEPCICKTUBH BHKOPHUCTAHHS Ta IOCTIHE
HapOIIECHHs TeMIIiB 3pocTanHs [36].

CydJacH1 TEXHOJOTrIT OCBITJIEHHS] BAKOPUCTOBYIOTh CBITJIOAIOIU B SIKOCTI JKEpPEI
ciTna. Lls TexHONIOTiS CTBOPIOE MaKCUMaJIbHO KOM(OPTHI YMOBU TIPH BUKOPHUCTAHHI
MIHIMQJIBHUX €HEPreTUYHIX pecypciB. CBITIOAIOIHE OCBITICHHS Ma€ CyTTEBI MMepeBaru
nepes TpaAUIIIHHUMU JKepeliaMU CBITJIa (JIaMIu HaKaJIFOBaHHS, JiroMiHeclieHTH1, [[PJI
ta [I[HaT).

CyyacHi BITYM3HSIHI ~ CBITJIOMIOJIHI ~ CBITHJIBHUKH  BIJPI3HSIIOTHCS  SIKICTIO,
HAJIAHICTIO 1 BIANOBIJAIOTH, CyYaCHUM BHMOTaM Ta cTaHaaptam. OCBITJIEHHS B
POOOYNX, KUTIOBUX Ta TECXHIYHUX IMPUMIIICHHSAX 3 BUKOPHUCTAHHSIM CBITJIOIOIHOIO
oOJsiagHaHHs, CyTTEBO (Bia 3 70 5 pa3iB) 3HMKYE BUTPATU €JICKTPOCHEPTii Ta MIBUIKO

OKYIIa€ThCA.
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CBITII0110/THE OCBITJICHHSI NMPOMHUCIOBUX MIANPUEMCTB, CKJIAJIB, TOPTIBEIBHUX
KOMILUIEKCIB, MOJIEPHI3allisl MICBKUX MEpPEX BYJIMYHOro OocBiTiIeHHS, 00’ekTiB JKKI' Ta
IHIINX, 3 BUKOPHCTAHHSIM CBITJIOJIOJHUX CBITHJIHBHUKIB € BUTIIHUM Ta €(PEKTHBHUM
npoekToM. bararo nepenoBux KpaiH CBITY MEPEXOIUTh Ha CBITIIOAI0IHE OCBITICHHS.

CrokxuBaHHSI €JIEKTPOCHEPTii MpH CBITIOJIOJHOM OCBITJIEHHI 3MEHIIY€ETHCS
npuban3Ho B 5 pasiB. [Ipu po3apiOHii 1miHi1 cBiTHiIbHUKA B 2000 poIli piyHa €KOHOMIs
ckianana 1029 rpH., OKynHICTh 2 POKH.

[lepeBaru CBITIOII0THOTO OCBITICHHS:

— BEJIMKUI TepMIH CITy>KOH CBITIIOI011B;

—3Ha4YHA EKOHOMISl CIIOKHMTOI eJeKTpOeHeprii — 3aBAsJKH BHCOKIM Biggadi
CBITJIOZ10/11B, TOOTO /JIsi CTBOPEHHS HEOOXITHOTO CBITJIOTO MOTOKY MOTPIOEH MEHIIUMN
CTpYM,

— €KOHOMIYHa Oe3reka; CBITJIOAIOAHOTO OCBITIIEHHS HE MOTpelye creniaibHOL
yTHIII3a1lii, TOMY 1110 CBITJIOJIOAM HE MICTITh PTYTI Ta CKJISHOI KOJIOH;

— CBITJIOJIIOAM HE BUMArarTh 00CITyrOByBaHHS MPOTITOM TEPMIHY CITYKOU;

— 3aBJIIKM KOPITYCY 3 aJIOMIHIIO Ta IJIACTUKY CBITJIOJIOJHI CBITUJILHUKU CTIHKI
JI0 BITPY Ta MEXAHIYHOTO BILIUBY;

— MOBHA BIJICYTHICTb Y CHEKTp1 yJIbTPadi0JIeTOBOr0 BUIPOMIHIOBAHHS;

— MMPOKUH Jiana3oH podounx temmepatyp Big —60 °C mo + 40 °C;

— BIJICYTHICTh CTPOOOCKOMYHOTO e(heKTy (MEPEXTIHHS, MUTAHHS );

— MOXJIMBICTh PETYJIIOBAaHHS PIBHS OCBITJIEHHS a00 MIATPUMKA 3aJaHOrO PiBHS
Ha MPOT31 100u;

— MUTTEBUH 3aIMyCK 1 BUX1Jl HA POOOUNI PEKUM OCBITIICHHS,

— BIJICYTHICTh BEJIMKUX CTPYMIB 3aIyCKY;

— CHEKTP BUIPOMIHIOBAHHS OJIM3BKUNA JO COHSYHOTO CBITJIIA, IO IOKpAILy€e
CIPUMHSTTS KOJIbOPIB;

— CIPSIMOBAHICTh BUIIPOMIHIOBAHHS.

Henouniku CBITI0/110JHOTO OCBITIICHHS:

—  3aJIEKHICTh [JOBIOBIYHOCTI CBITHJIbHMKA BIJ SKOCTI BHUIOTOBJIEHHS Ta

BIJIBE€IEHHS TEILIA;
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— pI3KE€ CKOpPOYEHHS TEPMIHY CIYKOM JIlaMIIKM B CEPEAOBUII 3 TEMIEpaTyporo
Bunie 60°C;

— HasBHICTh CIIMy4oro edekty (0e3 NpUMHATTA CHeIalbHUX 3aXOJiB IO
PO3CIIOBaHHIO 1 3aXHUCTY 30PY).

CBITJIOZIOTHE OCBITICHHS 3HAXOJIUTh ITMPOKE 3aCTOCYBAHHS B 0aratbox cdepax
KUTTS 1 TISUTBHOCTI JIFOJICH 3aBASIKA CBOIM HE3allepewINBUM TIepeBaraM i MparHeHHIO
BUPOOHMKIB BUPIMIATA CHEHU(IYHI TPOOIEMHU CBITIOAIOJHUX CBITWIBHUKIB. OTXKe
MO’KHA 3pOOHUTH BHCHOBOK, IO CBITJIOAIOAHI JIAMIIA MOXYTh 3aCTOCYBATHCS TaM Jie

oTpiOHE HajiliHe, EKOHOMIYHE Ta SKICHE CBITJIO.

9.5 By,[[iBHI/ILITBO KOTCJICHb Ha AJIbTCPHATHBHUX BHUAAX IIAJIMBA

Ile Bmitky 2014 p. KabGiner MinicTpiB VYKpaiHu 3almycTUB Mporpamy
nepeo0JIalHaHHs KOTEJIEH 13 ra3y Ha ajJbTepHAaTUBHI BUAM nanvBa. Ha peanizaiiro 1iei
IpoTrpaMHu ypsiJ IOPOKY BUALISE 3 AepkaBHOTO Oropkety 0,5 MiTbspaa rpUBEHb.

HaBecni 2017 poky npuifHITO 3MIHM 10 3akoHy Ykpainu «lIIpo
TEIJIONIOCTaYaHHsD» MO0 CTUMYJIOBAaHHS BUPOOHHWIITBA TEIJIOBOI  €Heprii 3
aNbTepHATUBHUX JpKepen eHeprii. [lepex obmacHuMU Aep)KaBHUMH aaMIHICTPAIliIMU
OyJnia TOCTaBJIeHA 3aja4a MEePEeBECTH KOTEJbHI, K1 OMaJOI0Th 00 €KTH COLIAIBHOI Ta
OropkeTHoi  1H(pacTpykTypu (JMKapHi, MIKOJIW, AWTSYl CagKW, aaMIHICTPATUBHI

OyJIWHKH) Ha aTbTEPHATUBHI JHKEpEIa Teria.
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BUCHOBKU

B npaniii poGoTi 3ailicHeHI HayKOBO-OOIPYHTOBaHI pO3pOOKH B raiysi
eHeproe()eKTUBHOCTI, 110 HAJa€ MOKJIMBICTh BUPILMICHHS Ba)KJIMBOI HAyKOBO-TEXHIUYHOI
1 IpaKTUYHOT TTpodsieMu sl YKpaiHu, B LIJIOMY, 1 Ui 3amopi3bKoi 001acTi 30KpemMa, —
EKOHOMIYHE BHUKOPUCTAaHHS €HEPropecypciB Ta 3a0e3leueHHs eHeproeheKTUBHOL
poOOTH €HEpProreHepPYIUnX MIAMPUEMCTB Ta CHOKHWBAYiB Ha 00 €KTaxX KOMYHAJIBHOI
cepn.

Buxonsun 3 KOMIapaTMBHOIO aHajii3y ICHYIOUMX CHCTEM Ta METOAMK OL[IHKU
E€HEProePEeKTUBHOCTI EHEPreTUYHUX OO0’ €KTIB, BCTAHOBJICHO, IO TEPEBAKHUM €
LEHTpali30BaHe TeruionocrayaHHs. OfHak, MpU po3poOll anbTepHATUBHUX CHCTEM
TEeII0 3a0e3MeUeHHs CII1J] HaJaBaTu MepeBary JKepesiaM KOMOIHOBaHOTO BUPOOHUIITBA
€JIEKTPO- 1 TEIJIOBOI €HEPTii, BUKOPUCTOBYBATH IOHOBIIIOBaHI JXKEpesia €Heprii.

JUis  ICTOTHOrO 3HWKEHHS €HEpPrOCHOXKMBAHHA IMPU  LIEHTPaII30BAHOMY
TEeI103a0€3MeYeHH] BTITUTH KOMIUIEKCHUM MIAXIJI, SKMUA BKIIOYAE TEPMOMOJIEPHI3ZAIIIIO
OyaiBenb, MOJEPHI3aIllI0 MEpPEeX 1 JDKEpeNl TEIUIONOCTavyaHHs, 3aCTOCYyBaTH CydYacHI
CHCTEMH EJIEKTPOOIAJICHHS 3 aBTOMAaTHYHUM PETYJIIOBAHHAM TEMIIEpaTypu TOBITPS B
npuminieHHl 1 eHeproedekTuBHicTIO Onu3bkoro a0 100 %, oTpuMyBaTH E€KOHOMIIO
eHeprii B TOpIBHAHHI 31 CTapuMH BOJSHUMH CHCTEMaMH ONAJCHHS, BTUIUTH
HOPMATHBHI BUMOTH IO 3a0€3MEYEHHIO TEIUIOBOIO CTIMKICTIO CHUCTEM OMNAJCHHS: 3
MIIBUIIEHHSM TEMIIEPAaTypPH 30BHIIIHBOTO TOBITPSI HEOOXITHO HE TIILKH 3MEHIIYBATH
TEMIEPaTypy HOCIA, a i 3SMEHIIIyBaTH MOro BUTPATY.

Po3po6neno kputepii BH3HAUYCHHS OCHOBHUX XapaKTEPUCTHK OONaIHAHHS MIJIs
OMmaJiecHHs OKpeMux OymiBenb. Po3poOneHo kpurtepii BH3HAUCHHS BTpaT Telia B
TEIJIOBUX MeEpexax Ipu TPaHCHOPTYBaHHI TEIUIoBOi eHeprii. HaBeaeHo mnpukiagu
pO3paxyHKiB, 3a pe3yjbTaTaMH SKHX MOXKHa oOpaTh HaWOuIbIl eHeproedeKkTuBHE
oOnaHaHHS.

Po3pobieno kputepii Termo3a0e3nedyeHHsT NPUMINIEHb pPI3HUX THITB 13

BpaxyBaHHSM JI0JaTKOBHUX O0IrpiBaviB, TUIy OyIiBETbHUX MaTepiajiB Ta yTEIUIIOBAUiB
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CTiH, JaXiB, JIBEPEH Ta BIKOH 13 3aCTOCYBAHHSAM Cy4acCHUX MaTepiaiiB Ta TEXHOJIOTIH X
BIpoBaKeHHSA. [lonepeaHs mepeBipka po3paxyHKIB JJIsi OOpaHUX TUIIOBHX OyaiBelb
MoKasaJia ix JOCTOBIPHICTb.

Po3po6iaeno kputepii OLIHKM IHBECTUIIMHUX TMPOEKTIB IOJA0 3a0e3neueHHs
eHeproe)eKTUBHOCTI Ha 00’ €KTax KOMYHAJIBHOI BIIAaCHOCTI. Po3pobiieHo pexomeHaartii
MOJI0 BIPOBA/DKCHHS KOMIUIGKCHUX 3axOJiB s 3a0e3nedeHHs e(eKTHBHOTO
€HEpro30epekeHHs] Ha pIBHI €BpoIenchkux crannapTiB. IlpeacraBineno 3 tumnu
KOeQIII€HTIB €(PEKTUBHOCTI 1HBECTHUIIIH, KOXKEH 3 SKUX XapaKTepU3y€ 1HBECTHUIIHY
NpPUBAOJIMBICT 00’€KTIB 32 TphOMa MOKA3HUKAMH: MPOEKT BAPTO MPHUHHSATH; MPOECKT
BapTO BIAXWIWTH, IMPOEKT € aHl MnpuOyTKoBUM, aHi 30uTkoBuM. [IpoBeneHa
NOPIBHSJIbHA XapPaKTEPUCTUKA THUIMIB KOE(DILIEHTIB Ta HAJAAHO PEKOMEHJAIli HI0JI0
BUOOpPY HANUOUIBII IPUHHATHOTO PO3PAXYHKY.

Po3rasiHyTO BUAM pi3HUX NAIMB Ta iX (PI3MYHI i TETUIOTEXHIYHI XapaKTEPUCTUKH,
HAJIaHO PEKOMEH/ Al 110JI0 0COOIMBOCTEN BUKOPUCTAHHS MMAJIMB Y PI3HUX arperarax.

Po3pobiieno Ta 3anponoHOBaHO METOAMKY OILIHKK €HeproeeKTUBHOCTI OY/T1BEIb
KOMYHaJIbHOI BJIACHOCTI, SIK& JA€ MOKJIMBICTb HAHOUIbII 00’€KTHUBHO OOpaTH THUIU
OTaTIOBAIBHUX CHUCTEM, MaTepilaiy IJis YTeIUICHHS CTiH, JaXiB, IMJIOT Ta 3aMiHU BIKOH

1 ABEpeid, K1 € OUTbII €(PEKTUBHUMU y TMOPIBHAHHI 3 0A30BUM ITPOEKTOM.
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Tabmuns b.1 — ExcrnepTHi oliHKH eHeproedeKTUBHOCTI 3aXOJIB 3 E€KOHOMIi

naJIMBa Py BUPOOHUIITBI TeIUIa B KOTeIbHUX [38]

Exonomis
Hassa 3axoniB (mepeBUTpaTH)
naiuBa, %

36inbmeHHs KoediieHTa HaUIIKy moBiTps B Tomi Ha 0,1 Bif 0.7
ONTUMAJIBHOI BETWYMHU MPU3BOINTH JI0 BTPAT MMAJMBA ’
3MeHIlIeHHS MPUCMOKY MOBITPS B ra3oBoMy TpakTi Ha 0,1 Bif 05
HOMIHAJIY IPU3BOJUTH JO €KOHOMII MajauBa ’
3HIKEHHS TeMIIepaTypy BUXIIHUX Ta31B (SK pe3yabTaT 3aX0/liB) 06
PU3BOJUTH /10 eKOoHOMIT nanuBa (Ha koxHi 10 °C) ’
[TinirpiBaHHs BOJAU y BOASHOMY €KOHOMam3epi Ha KoxkH1 6 °C Bif 10
0 °C mpu3BOaUTH 10 €KOHOMII ITajMBa '
[lepeBeneHHs mapoOBOro KOTJa HAa HArpIBaHHS BOJIA MTPU3BOIUTH 20
JI0 €eKOHOMI1 NaJIiBa ’
BinxuneHHs HarpiBaHHs BOJAM BiJ MPOEKTHOTO 3HayeHHs Ha 10 %
MPU3BOJUTH /10 BTPAT:
IIPU 3MCHIIICHH1 -0,2
1pu 30UIbIIICHH] -0,5
HasBHICTh HaKuITy HA BHYTPIIIHINA MOBEPXHI KOTJIA TOBIIMHOIO 20
1 MM IpU3BOJUTH A0 BTpPAT ’
Excruryarariist KoT/ia B peXuMi 3HIKEHOTO TUCKY TTPU3BOIUTE 710 6.0
BTpAr ’
3MEHIIeHHS] NPUCMOKY MOBITPS B TOMKY 1 ra30X0/1d KOTJIIB Ha 05
0,1 % ’
VYrpoBamkeHHs] 00yBHHX anapaTiB JJisi OYUIICHHS TTOBEPXHI1 15
HarpiBaHHsS KOTJIOArperarty Bij] 30JIM Ta Caxi ’
CBoe€yacHe BUITyUEHHS HAKHUITY 3 BHYTPIITHHOTO OOKY MOBEPXHI 15

,

HarpiBy KOTJia
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Tabmus b.2 — Ilepenmik opraHizaiiiHO-TEXHIYHHUX 3aXOJIB Ta BIJICOTOK

MOJKJIMBOI €KOHOMIT MaJIMBHO-CHEPreTHYHUX pecypciB [38]

Ha3Ba 3axoniB Exoromis
ITEP, %
1 2
1. KoTenbH1 ycTaHOBKH
YpoBaKeHHs] aBTOMATHKHU Ha OMAIOBAIBHUX KOTEIbHAX 6...7
ParionanpHe 3aBaHTaKEHHSI ICHYIOUOTO KOTEITLHOTO 00J1aIHAaHHS 2.3
BukopucTanHs MpOMHUCIOBHX BIIXOMAIB (IEPEBUHU) SIK MATHBa 80
CBoevacHe BUKOHAHHS NPOQITaKTHYHUX PEMOHTIB 3,5..4
HamnaromxyBaHHs XIMBOIOOUHUIIICHHS KOTJIOBOI BOJIU AJII OTPUMAHHS
0E3HAKUITHOTO PEXUMY pOOOTH KOTIIIB 10 3
2. BukopucTtaHHsi BTOpUHHHUX €HEPrOpeCcypcCiB
3acTocyBaHHs KOTJIIB-yTHIII3aTOPIB:
— Ha TBEPJIOMY IAJIMBI 7,5
— Ha PIAKOMY NaJIuBi 5,7
— BUKOPUCTAHHS TEIUIO YTUII13aTOPIB-MIOBITPOMIAITPIBAYIB JIJIS
10/1a4l MIITPITOrO MOBITPS B TONKY KOTJIA 5,5...6,6
— BUKOPUCTAHHS TEIUIOYTHIII3aTOPIB IJIsl MIAITPIBaHHS KOTJIOBOI
BOIU 3,3
OO6agHaHHA KOTJIIB MOBEPXHEBUMHU €KOHOMai3epaMu abo
MOBITPOIIIIrpiBaYaMu 5...8
OOnaaHaHHS KOTJIIB KOHTAKTHUMH BOASTHUMH €KOHOMai3epamu:
— IIpY HASIBHOCTI 32 KOTJIOM MTOBEPXHEBOTO €KOHOMaii3epa 8...10
— TIPH BIJICYTHOCTI 32 KOTJIOM ITOBEPXHEBOTO €KOHOMaif3epa 12...18
BukopucranHs Teria BiIX1JHUX Ta31B BiJ KOTJIa B KOHTAKTHUX
eKOHOMaM3epax JJs MiAIrpiBaHHs BOAU 15...20
BukopucTtanHs KOHJEHCATy MiC/II TEXHOJIOTTYHOTO MPOIIeCy AJIs
NnoTped HU3bKOMOTEHI[IMHOTO CIIOKUBAHHS B OMAJICHH1, BEHTUJIALLII,
rapsuoMy BOJONOCTaYaHHI 6...8
YpoBamKeHHS IPUCTPOIB IS BIIBEACHHS KOHJEHCATY 10 YCTaHOBOK,
110 BUKOPUCTOBYIOTh Mapy 6
3. 3axou 3 EKOHOMIi EJIEKTPOCHEPTIl B €JIEKTPOOCBITIIOBAIIBHIX
yCTaHOBKax
3aMiHa Jamn po3KaproBaHH Ha:
— JIFOMIHECLIEHTHI 40...66
— pTyTHI 23...57
— Ta30pO3psaHI 7...12
— METaJIOTeHHI 55...75
— HaTpi€eBi 57...76

3aMiHa JTIOMIHECIIEHTHUX JIAMII HA METAJIOTr€HHI1

1o 43
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3aMiHa PTYTHHUX JamI Ha
— METAJIOTE€HHI
— HaTpieBl
ABTOMaTHYHE KEPYBAaHHSI 30BHINIHIM Ta BHYTPIIIHIM OCBITJICHHSIM

22...56
26...59
15

4. BeHTUNALIHHI YCTaHOBKU

ABTOMAaTHYHE PETYJIIOBAHHS Ta KEPYBAaHHS BEHTHIIAIIIHHIMHI
YCTaHOBKAMH 3JICKHO BiJ] TEMIIEPATYPH 30BHIITHHOTO TOBITPS
BiakmroueHHS BEeHTHIAIIHHUX YCTAaHOBOK Ha Yac 001 HbOI IIepepBU Ta
nepeaayi 3MiHu

3acTocyBaHHs 0araTo MIBUIKICHUX €JICKTPOJIBUTYHIB 3aMiCTh
peryitoBaHHs mubepaMu B HaIIpHIN JiHIT

briokyBaHHS BEHTHJIATOPIB TEINIOBUX 3aBIC 3 MPUCTPOSMH BIIKPUBAHHS

Ta 3aKpUBAHHS BOPIT

10...15
1o 20
20...30

70




JIOJIATOK B

144

Tabmuus B.1 — OwiHka eQeKTUBHOCTI BIPOBAKEHHS €HEPro30oepiraroumnx

TEXHOJIOT1H Ta 3aX0/IiB 3 EKOHOMII MAJIMBHO-CHEPreTHYHUX pecypciB [39]

& =
= 2
z Hassa 3ax0 o X IlopiBHAIBHUYI
5 Y T = MMOKa3HUK
O <
: z
= o=
& S
=
1 2 3 4
1. ExoHomis TenioBoi eHeprii npu onajaeHHi OyAiBeb
ABTOMAaTH3aIlis Ta JUCIIETUYEepU3allisd KOTEIbHUX, Bix 3aransHnx
a0OHEHTCHKUX YBOJIIB, IICHTPAIBHUX TETIOBHX 1o 15 | BUTpar TemioTu
MTYHKTIB
BcTaHoBIIeHHS Ha yBOJAX TEIUIOBUMIPIOBAYiB,
KOHTPOJIb 32 BIJITYCKOM TEIIOTH 1o S5 Te x
[Tepexin B onagroBaIbHUX CUCTEMAaX BiJ TETUIOHOCIS Bin
IIapy J10 BOJU 20...30 | onanroBaIBHOTO
HABAHTAKCHHSI
3MEHIIIeHHS Y BUXIJHI Ta HEpOOOUl JHI TEMIIEPATYPH B
npumitieHHsx 1o +10 °C 10...15 Te x
[TepiognuHe BIAKIIOUEHHS CUCTEM ONAJICHHS CKJIQIIB,
CXOBHIII TOIIIO TPH IJTFOCOBUX 30BHIIIHIX
TeMIeparypax 3...7 Te x
BcTaHoBIIEHHS TEpMOPETYIATOPIB 1 IPUIIAIB
onajeHHs (MICIIEBE PETYTIOBAHHS) 6...7 Te x
CrtopeHHsI eKpaHiB 3 aTtOMIHI€BOI (POJIbIY MiXK
30BHIIIHBOIO CTIHOIO Ta HArpiBaJbHUM MPUIIAJIOM 1...5 Te x
[lepiognuHe TpOMHUBAHHS CUCTEMU OTAJICHHS 3 Te x
HanaromxeHHst Ta BAOCKOHAJIGHHS POOOTH
PETYIIIOI0YNX Ta OMATIOBAIBHUX MTPUIIAJIIB 2...5 Te x
2. | IligBuIIeHHs TEMJIOBOTO 3aXUCTy OYIMHKIB
30UTBIIIEHHS TEPMIYHOTO OMOPY 30BHIMIHIX Bin
OTOPOJKEHB ICHYIOUHX OYINHKIB: ONaTIOBAIIBHOTO
Ha 10% 2.4 HABaHTAKEHHS
Ha 20% 4...8
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2 | 3 | 4

ExoHOMIsI TEMI0BO1 €Heprii Npu rapsuoMy TeIJIONOoCTauYaHH1

Opranizaitist 00J1iKy BUTpPAT Taps4a0i BOIA 5 Bix Butpar
TeIjIa Ha rapsde

VYTumizaiist TeIIOTH CTOKIB BOAOIIOCTAYaHHS 6...9 | TeruonocrayaH

HS

ExoHoMis TenIoBo1 eHeprii B cucTeMaxX BEHTHJIALIT Ta KOHIUIIIFOBAHHS TTOBITPS

3MeHIIIeHHs] OOMIHY MOBITPS B HIYHUM Yac Ta y He Bin BUTpAT

BUX1JIHI J1H1 10 0,5 71/T0oJ]1, B MPUMIIIEHHSX, 1110 HE MEHIIIE | TEIUIOTHU Ha

BUKOPHUCTOBYIOTHCS 10 OmnajeHHs
OyJIMHKIB

ABTOMAaTHUYHE PETYJIIOBAHHS BUTSHDKHOTO MOBITPS 10 Bin BUTpAT
TEIJIOTH Ha
BEHTUJIALIIMHI
CUCTEMU

VY Tumnizauis TeII0OTH BUTSAKHOTO HOBITPS 5...10 | Big BUTpAT
TEIJIOTH Ha
M1IirpiBaHHs
MPUTUTMBHOTO
MOBITPS

Exonomis manmBa 3a paxyHOK BUKOPUCTAHHS TEIJIOTH 3 HU3bKUM TOTEHIIIAJIOM,

BTOPUHHHUX €HEPTrOpeCcypCiB Ta HOBUX BUJIIB €HEPTii

BrpoBamkxeHHsT COHTYHUX MMACUBHUX CHCTEM Bin 3arampHux

OMaJICHHS Ha OCHOBI apXITEKTYPHO-TJIAHYBaJIbHUX 1
TEXHIYHHUX PIIICHb

30...40

BUTPAT TEIJIOTH
Ha TpaJauliiiHe
OMaJICHHS

OyJliBeJb
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JNOHAATOKT

3axoau 13 3a01IAHPKEHHS NaJTMBHO-CHEPreTUYHUX PECypCiB 1 iXHS €(hEeKTUBHICTh
y Oymunkax (Bepcis marcekoro TtexHosorigHoro iHctutyty «HANBOG FOR
HUSEJERE») [38]:

— 3HIDKCHHSI TEMIIEPATYpPH B OMATIOBAIBHUNA MEPIOf] y KUTIOBUX MPHUMIIICHHIX
Ha | °C 3abe3neuye §...10 % 3aomampKkeHHs eHeprii Ha ONajeHHs, aje A0 TeMIepaTypu
He Hmkue 13...15 °C;

— TEILIO130JIALIS JaxX1B;

— TETJI0130JIA1I1s 30BHINIHIX CTIH;

— Teruio30epiraroyi BikHa.

Ta6muis I'.1 — Piune 3aomamkends Ha 1 M naxy

I . ) [lentpanizoBane
30JISI151, MM [3oms11151, MM 3
(10) (mics) Maszyr, 1 I'az, m TEIJIONOCTAYaHHS,
I'kan
0 75 10 9 0,08
100 11 10 0,09
150 12 11 0,095
200 13 12 0,1
300 15 13 0,11
50 100 2 1,8 0,015
150 3 2,7 0,023
200 4 3,6 0,031
300 5 4,5 0,039
Taomurg .2 — Piyne 3aommamxenada Ha 1 M naxy
) ) I{enTpamizoBaHe
[3osmsmmis, [3osmsms, 3
MM (10) MM (tricns) Masyr, 1 | I'a3, M~ | TemonocTadyaHHs,
I'kan
HE130JIbOBaHI1 JepeB’siHi 50 14 13 0,11
CTIHH 100 16 14 0,12
200 18 16 0,14
CTIHHM 3 JIETKOTO OE€TOHY 50 5 4,5 0,039
TOBIIIUHOIO 24 cM 100 7 6,3 0,055
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[30mamis, Masyr, 1 Tas, o IlentpanizoBane
MM (710) TertonocTadanus, I'kan
OnunapHe 55 50 0,43
[ToxBiitue 26 23 0,20
[ToTpiitae 17 15 0,13
[TonBiliHEe HU3BKOCHEPTETUIHE 13 11 0,10
IToTpifiHe HU3bKOCHEPTCTHYHE 11 10 0,09




