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METO/INYHI OCHOBH 3 OLIIHIOBAHHA
EHEPTOEKOHOMIYHOI EPEKTUBHOCTI CUCTEM
EHEPI'O3ABE3INEYEHHS 3 KOTEHEPAIIMHO-
TEINJVIOHACOCHUMU YCTAHOBKAMM TA HIKOBUMU
JTAKEPEJIAMMU TEIIVIOTHA

Ocranenko O. I1., kKaHa. TeXH. HAYK, JOLUEHT
Binnunbkuii HaioHaIbLHWH TeXHIYHUI yHIBepcuTeT, M. BiHHMI St

METHODICAL BASES OF EVALUATION OF THE ENERGY
ECONOMIC EFFICIENCY OF ENERGY SUPPLY SYSTEMS WITH
COGENERATION HEAT PUMP INSTALLATIONS AND PEAK

SOURCES OF HEAT
Ostapenko O. P., Cand. Tech. Sciences, Associate Professor
Vinnytsia National Technical University, Vinnytsia

Anomauin:3anponoHo8ano memoouyHi OCHO8U 3 OYIHIOBAHHI eHepP20eKOHOMIUHOI epekmuernocmi cucmem
enepeoszabesneuenns (CE) 3 roeenepayiuno-menionacochumu  yemanoskamu (KTHY)  pisnux  pisuis
nomyosicHocmi ma nikosumu Oxceperamu menaomu (II4T), 3 ypaxyeawHsm KOMNIEKCHO20 6NIUGY 3MIHHUX
peaicumie pooomu CE, nixosux dxcepen mennomu ¢ CE, Ojicepen npueoonoi enepeii KTHY, ma 3 ypaxysannam
empam enepzii npu 2eHepy6anHi, NOCMAYAHHI | NePemEOPEHHI eNeKMPUIHOI eHepeil.

Abstract: Methodical bases of evaluation of the energy economic efficiency of energy supply systems (ESS)
with cogeneration heat pump installations (CHPI) of different power levels and peak sources of heat (PSH) are
suggested, with taking into account the complex impact of variable operation modes of ESS, peak heat sources of
heat in ESS, sources of drive energy of CHPI, and taking into consideration the energy losses of the process of
generation, supply and transformation of electric energy. The suggested methodical bases, aimed at estimation
of energy economic efficiency of ESS with CHPI and PSH have a number of advantages: it takes into account the
energy efficiency and power levels of the elements of ESS; it takes into consideration the operation modes of
steam compressor HPI; it takes into consideration the energy efficiency of PSH and ESS and type of the energy,
consumed by them, with the account of energy losses of the process of generation, supply and transformation of
electric energy to PSH and ESS; it takes into account the energy efficiency of variable operation modes of ESS
with the change of load distribution between steam compressor CHPI and PSH in ESS; it enables to evaluate the
complex impact of variable operation modes of ESS, peak sources of heat of ESS, sources of drive energy of
steam compressor CHP1 with the account of energy losses in the process of generation, supply and conversion of
electric energy in CHPI and ESS; it allows to complex perform the energy economic efficiency evaluation of
great number of ESS with CHPI and PSH variants on conditions of variable operation modes; as a result of
complex approach to evaluation of ESS energy economic efficiency the most efficient and economic reasonable
PSH for certain type of ESS could be chosen; methodical fundamentals, suggested in the given paper, could be
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used for estimation the energy economic efficiency of ESS with PSH and CHP1 with various refrigerants, sources
of low temperature heat and scheme solutions of HPI. The methodical fundamentals, suggested in the given
paper, enable to determine areas of high energy economic efficiency of specified ESS and allow developing
recommendations, aimed at high efficient operation of ESS with CHPI and PSH.

KirouoBi cioBa: MeTO)II/I‘IHi OCHOBH, eHeproeKOHOMqua e(l)eKTI/IBHiCTI), CHUCTEMA eHepr0336e3nequHﬂ,
KOFeHepaHiﬁHO-TeHHOHaCOCHa YCTaHOBKa, MmiKoBe JKEPEJIO TCIIOTH.

Key words: methodical bases, energy economic efficiency, energy supply system, cogeneration heat pump
installation, peak source of heat.

Beryn. 3a ocTaHHI pOKHM NMHTaHHSAM i3 OCHIDKCHHS €HEePreTHYHoi Ta exoHoMiuHoi edekTuBHOCTI CE 3
KTHY mnpucsgeno Hu3ky myOmikamid [I — 8], BUKOHAHO HH3KY JOCIHIIKEHb 3 PO3POOKH METOJIB OIlIHKH
EHEepreTHYHO{ Ta eHeProeKOHOMIYHOI e(heKTUBHOCTI 3acTocyBaHHs komOiHOBaHMX KTHY B TemmoBux cxemax
JUKEpen eHepromnocTadanHs. B myOumikamisx [6 — 8] mpoBeaeHO psia MOCTIKCHb 3 OMIHKKA SHEPreTHYHOI Ta
€KOHOMIYHOI e(EeKTUBHOCTI CHCTEM eHepro3ade3reyeHHs] Ha OCHOBI MapOKOMIIPECIHHHUX TEeTIOHACOCHUX
ycranoBok (THY), a Takox KoreHepariifHO-TEIUIOHACOCHUX YCTaHOBOK. B myOumikamisix [6 — 8] minTBepmxena
BHCOKA E€HepreTuyHa eeKTHBHICTh cucTeM eHeprozadesneuenHs 3 KTHY. B po6orax [1 — 8] aBropamu He
3alpOIIOHOBAaHI ~ METOAWYHI  OCHOBM 3  OIIHIOBAaHHS  CHEPrOCKOHOMIYHOiI  e()eKTHBHOCTI ~ CHCTEM
eHepro3ade3neueH s 3 KOreHepaliiHO-TeNJI0HACOCHUMH YCTAHOBKAMH PI3HUX PiBHIB MOTYXHOCTI Ta MIKOBUMH
JUKepeJlaMH TETIOTH, 3 ypaxyBaHHSIM KOMIUIEKCHOTO BIUIMBY 3MiHHUX pexumiB poboru CE, mikoBux mxepesn
termotn B CE, mxepen mpuBoxnoi eneprii KTHY, ta 3 ypaxyBaHHSAM BTpaT eHeprii Nnpu TI'eHEpyBaHHI,
MOCTavaHHI 1 HEPEeTBOPEHHI €JIEKTPUYIHOT eHepril.

MeTo1o gociiKeHHs € po3po0IeHHS METOJUYHUX OCHOB 3 OL[IHIOBAHHS €HEPrOEKOHOMIYHOT e()eKTHBHOCTI
CHCTEM eHepro3ade3reueHHs 3 KOTeHepaliiiHO-TeIUIOHACOCHUMH YCTAaHOBKAMHU PI3HUX PIBHIB MOTYXHOCTI Ta
MIKOBUMH JDKEPEIaMH TEIUIOTH, 3 YPaxyBaHHSIM KOMIUIEKCHOTO BILIMBY 3MIHHUX pexuMiB podotu CE, mikoBux
mokepen tertotd B CE, mkepen npusoaHoi eneprii KTHY, Ta 3 ypaxyBaHHsAM BTpat eHeprii npu reHepyBaHHi,
MMOCTaYaHHi 1 MEpPeTBOPEHHI EIEKTPHYHOI SHEPTii.

OcHoBHAa yacTHHA.B HamoMy noOCHiIKeHHI 3alpPONOHOBAHO METOJMYHI OCHOBH IUISI KOMIUIEKCHOTO
OILIHIOBaHHS  CHEPrOCKOHOMIYHOI  e(EeKTHBHOCTI  CHCTEM CHepro3ale3meueHHs 3  KOTeHepalliifHo-
TETUIOHACOCHUMH YCTAaHOBKAaMH (3 TIPUBOJIOM Bif razomnopiraeBoro apuryHa (['TI/1)) pi3HuX piBHIB MOTYXHOCTI
Ta MIKOBUMHU JKEPEJIaMH TETIOTH (HANpHKIIAL, BOAOTPIHHAM MAJIUBHUM KOTJIOM, €JIEKTPOKOTIOM, COHTYHUMHU
kosekropamu tomo). Cxemu nocmimkyBanux CE HaBeneni B pobori [1]. 3acrocyBanns 3a3Hauernx CE mae psin
SHEPreTHYHUX TepeBar, Mo Bu3HaueHo y myOmikamil [6]. Korenepauiitauit mpusoa xommpecopis THY moxe
Oyrn 3a0e3rneueHMii Ha OCHOBI Ta30BHX [JIBUTYHIB-TEHEpATOpPIB, 110 BHUIYCKAIOThCS YKPATHCHKUMH
ninnpuemcrBamu: «llepBomaiicekanzensman» 1a JIl «3aBox im. B. O. Mamumesa». B nocmimkenni [6]
3aIpOIIOHOBAHO METOAMYHI OCHOBM 3 oliHIOBaHHs eHepretuyHoli edektuBHocTi CE 3 KTHY Ta mikoBummu
JUKepeslaMH TETUIOTH.

B po6oti [7] oOrpyHTOBaHO IOKa3HUKU 3 OI[HKU eHeproekoHoMmiuHOl edekrtuBHOcTi CE Ha OCHOBI
komOinoBannx KTHY ta IIJIT 3 Meroro BH3HAuUeHHS €HEPrOoeEKTHBHHUX Ta E€KOHOMIYHO OOIPYHTOBaHUX
pexxumiB podotu CE Ha ocHOBI kombiHoBanux KTHY Ta ITJ[T, 3 ypaxyBaHHSIM KOMILJICKCHOTO BIUIMBY 3MIHHHUX
PeKHUMIB POOOTH, JKEpEN MPUBOIHOI eHeprii s mapokommpeciitanx THY, 3 ypaxyBaHHSIM BTpaT €Heprii mpu
reHepyBaHHI, IOCTaYaHHi 1 IEPETBOPCHHI CJIEKTPUYHOT €HEPTIii.

Sk 3a3HageHo y poGorax [6 — 7], eneprermuna edexrtuBHicte CE B 3HauHI Mipi 3aleKUTh Bij
ONTHUMAJILHOTO PO3MOALTY HaBaHTaxeHHs MK enemeHTamn CE: korenepauiiiHO-TEIJIOHACOCHOIO YCTaHOBKOIO
Ta TMIKOBHM JDKEPEJIOM TEIUIOTH (HAlpHKJIaJ, BOAOTPIHHMM NaJIMBHUM KOTJIOM, €JIEKTPOKOTIIOM, COHSYHUMH
KosiekTopamu tomio) y ckiani CE ta piBHIB eHeproeeKTHBHOCTI IMX ejleMeHTiB. ONTUMAaJIbHUI pO3MOJi
HaBaHTaxeHHs Mixk erleMeHTamu CE xapakTepusyerbcs yactkoro HaBantaxeHHs KTHY y ckmani CE g [6 — 7],
sIKa JIOPIBHIOE CIIBBITHOIICHHIO TeruioBuX nortyxHoctedl KTHY (3 ypaxyBaHHSM MOTYXKHOCTI yTHII3alifHOTO
oOiagHaHHs KoreHepauiiiHoro nmpusony KTHY) ta CE.

B mammx npocmimkeHHAX [6 — 7] mpoaHami3oBaHa eHepreTMdHa e(eKTHUBHICTh cHcTeMH «J[xeperno
npuBoHOi eHeprii CE — CE — cnoxwuay teriotu Bix CE» Ha npukiani CE Ha ocHOBI mapokommpeciiiaux THY
3 KOTEHEpAaIiifHUM IPUBOJOM Ta IMIKOBHUX JDKEpeNl TEIUIOTH, 3 BpaXyBaHHs BTpAT eHeprii Mpu reHepyBaHHI,
nocTavaHHi 1 meperBopeHHi enektpuynoi eneprii 7o THY ta ITT 3 MeTor0 BU3HAUCHHS CHEProe(hEKTUBHUX
pexumie  podotu CE. B poborax [6 — 7] 3amponoHOBAaHO 3IMCHIOBATH KOMIUICKCHY —OI[HKY
eneproedpextuBHocti CE 3 KTHY Ta IIJAT 3a kommiekcHUM O€3pO3MIpHUM KpHTEpIEM EHEpreTHYHOI
edextuBHOoCcTi CE K, sIKMil BpaxoBye 0Oe3po3mipHi kputepii eHeproedexrusocti KTHY Ky Ta IIAT
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Kpgr Ta posmnoiin TeIuIoBOro HaBaHTaxeHHA MK uumu  enementamu CE. besposmiphuit kpurepiii

eneproedexrupHocTi napokommnpeciinux KTHY Ky, 3ampornoHoBanuii B JociiukeHHsX [6, 8], Oys
OJIep>)KaHMH Ha OCHOBI PIBHSIHHS €HepreTn4Horo Oanmancy aist cucteMu «/lxepeno npusoanoi eneprii KTHY —
KTHY - cnoxwuBau terotn Bin KTHY» 3 ypaxyBaHHsSM BIUIMBY JDKEpeN TPHBOJAHOI eHeprii
napokommpeciiiiux KTHY Ta 3 ypaxyBaHHSIM BTpar eHeprii Npu TeHepyBaHHI, MOCTA4aHHI 1 MEPEeTBOPEHHI
estexTpuuHoi eneprii 1o KTHY.

Besposmipuuii  kpurepiii  eneproedexrusrocti AT - enekrpokorna — 'y ckmagi CE Ky,
3aMpPOTIOHOBAHUH B TOCJIKeHHI [6], OYB OJiep)KaHU Ha OCHOBI PIBHSHHS €HEPTETUIHOTO OAlTaHCy ISl CUCTEM
«JIxepeno enexTpuuHOI eHeprii — eNeKTPUIHUN KOTeN — crokuBay TetuioT Big CE» 3 ypaXyBaHHSM BILTUBY
JOKEpEeTI eHepril U MKOBOTO eNeKTPOKOTIA Ta 3 ypaXyBaHHAM BTpAT €HEPTii MpH TeHepyBaHHI Ta MMOCTAYaHHI
eJIeKTPUYIHOI eHeprii 10 enekTpokoTia. bespo3mipHmii kpurepiii eHeproedexTuBHOocTi [IJIT — BomorpiiiHOTO
nanuBHOrO Komia — y ckinami CE KnﬂT , 3aIPOIIOHOBAHMK B JIOCIHIDKCHHI [6], OyB BU3HAYCHWI Ha OCHOBI

PIBHSHHS €HEPIeTHYHOT0 OajaHCy Ui cucTeM «JlKeperna eeKTpUYHOI eHepril Ta MajinBa — NaJTUBHUN KOTEN —
ciokuBau Terotu Bix CE» 3 ypaXyBaHHSIM BIUIMBY JDKEpeJ €HEprii AJsl MIKOBOTO MaJIMBHOTO KOTJIA Ta 3
ypaxyBaHHAM BTpaT €HEPTii MpW TeHEpyBaHHI Ta IOCTa4aHHI €JEKTPUYHOI eHeprii mo Kotia. s BUMAIKiB
BUKOPUCTAHHS aIbTEPHATHBHUX MIKOBHUX Mkepen Terotn B CE (mampukmazn, consgaux komektopis ansi CE
HEBENMKOI TOTYXKHOCTI) 3Ha4eHHs OesposmipHoro kpurepito eneproedexrusrocti IIAT B CE  Kppyp

nopisaroBatiMe KK/l anpTepHaTHBHOTO MIKOBOTO JKEpeia TEIUIOTH T ATIIT > a6o KKJI momaTKoBOi CHCTEMH 3

aNbTEPHATHBHUM MIKOBUM JKEPEIOM TETIIOTH My » IO 3a3HAYEHO B JIOCI/DKeRHi [6].

Kommnekcunit  6e3posmipanit  kputepiii  eneproedextuBHocTi CE  Kp 3 gocmimkens [6 —T7]

3alpoINOHOBAHNN TakoX Ui BuOopy HaioOumem edextuBHOTO [IAT mms mesnoro Bumy CE. B pobGorti [6]
3a3Ha4yeHo, 110 KOMIUIEKCHMH Oe3posmipHuii kputepiéi eHeproedextuBHocti CE Kop Moxe OyrtH

BUKOPUCTaHUH 1UIsi BUOOPY HaHOLIBII eQeKTHBHOTO MIKOBOTO JKepena TerioTd ais nesHoro Buay CE Ta
eneproedekTuBHuX pexumis podotu CE 3a ymosu Koy >1.

B nmocnimkenHi [7] 3amporoHOBaHO 3MiHCHIOBATH KOMIDIEKCHY OIIHKY €HEproeKOHOMiuHOI e(peKTHBHOCTI
CE na ocnoBi KTHY Ta [I/IT 3a KOMIUIEKCHHM y3arajbHEHHM 0€3pO3MipHHM KPHTEPIEM €HEproeKOHOMIYHOT
edpexrurocti CE 3 KTHY Ta I[T/T:

K™ = Keg +AE; " = (1-B) - Kyyr +B- Ky +AE (1)

ne AESE — BimHocHa exonomiuna edekruBHicTs (y wactkax) ans CE ma ocnosi KTHY ta AT ans i-ro
pexunmy pobotu CE, sika BU3HAYa€ThCS HACTYITHAM YHHOM:

AEiCE _ (EI[T )i - (ECE )i ’ @)

Enr

i
e (E AT )i — CKCIULyaTalliifHI BUTPATH IS i-TO PEIKUMY POOOTH 3aMIIyBaHOIO JDKEpeia TeIIOBOI eHepril
(A7), (ECE )i — eKCIUTyaTaIliiHi BUTpatu s i-ro pexumy podotu CE.

SIk 3a3Ha4yeHo B [7] ekoHOMi4HO edexTrBHI pexxumu poborn CE OynyTs 3abe3neuyBaTHCh 32 YMOBH AEiCE
> 0. EneproedextiBHI Ta eKOHOMIUHO 0oOrpyHTOoBaHi pesxxumu podoru CE 3 xombGinoBanumu KTHY rta ITJT

€H.CK.

OynyTs 3abesmeuyBaTich 32 yMoBH KZp™ > 1. Uum OinbmiuM Oyae 3HaueHHs MOKa3HMKa K™, TUM OinbIn

eHeroe(peKTUBHUMH, eKOHOMIUHO e(heKTHBHUMH Ta KOHKypeHTo3aarHumu O0ynyth CE 3 KTHY Ta IT/T.

3anporoHoBaHI METOANYHI OCHOBH 3 OIliHIOBaHHS eHeproekoHoMidHol edexktuBHOCTI CE 3 KTHY Tta IIAT
MaloTh HH3KY IIepeBar:

BPaXOBYIOTh CHEProe()eKTUBHICTh Ta PiBHI NOTYXHOCTI enemeHTiB CE;

BPaxOBYIOTh PEIKUMU PoOOTH mapokommpeciitaux THY

BpaxoByloTh eHeproedekruBHicTs [I[IT B CE Ta BHJ CrOXMBaHOI HUMH E€HEprii 3 ypaxyBaHHSIM BTpaT
eHeprii mpu reHepyBanHi Ta mocradanHi eneprii 1o [T Ta CE;

BPaxOBYIOTh €HEPrOe(EKTHBHICTh 3MIHHUX pekuMiB poooTu CE 3i 3MiHOIO pO3MOIiTy HaBAaHTAXCHHS MiXkK
nmapokommpecidiauvu KTHY Tta [T B CE;
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JTO3BOJISIFOTH OI[IHIOBATH KOMIUTEKCHUH BIUTHB 3MiHHUX pekuMiB pobotn CE, mikoux mxepen Temiotn CE,
JoKepest mpuBoaHOI eHeprii mapoxommpeciiianx KTHY 3 ypaxyBanHSM BTpaT eHeprii NpH T'eHepyBaHHI,
nocravyaHHi i nmeperBopeHHi esnekrpuuHoi eneprii B KTHY rta CE;

JIO3BOJISIIOTH KOMIUIEKCHO OIIIHIOBATH €HEProeKOHOMIUHY e(DeKTHBHICTh 3Ha4YHOI KibKkocTi BapianTtiB CE 3
KTHY Ta I1/IT 32 yMOB 3MiHHHX PEXHMiB pOOOTH;

MOXYTb OyTH BHKOpPHCTaHi sl BUOOpY HaWOUIbII eHeproe()eKTHMBHOrO Ta €KOHOMIYHO OOIpPYHTOBAHOTO
IIAT nns nesnoro Buny CE;

3alpONOHOBAaHI METOAMYHI OCHOBH MOXYTh OYTH BHKOPHMCTaHI /ISl OLIHIOBaHHS EGHEPrOCKOHOMIYHOI
edextuBHOCTI CE 3 TIJIT Ta KTHY 3 pisHrMHE X0Jl010areHTaMu, JuKepelaMi HU3bKOTEMIIEPATYPHOT TETUIOTH Ta
cxeMHUMH pimeHasmMu THY.
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Puc. 1. O6aacts eHeproekonoMiunoi po6oru CE 3 BuUKopucTaHHAM TemjaoTu IpyHty, 3 KTHY mamnoi
MOTYKHOCTi Ta MIKOBUM eJIeKTPUYHHUM KOTJIOM, 3a YMOB MiHiMajabHOI epexTuBHOocTi I'TI/ Ta mikoBoro
€JIeKTPUYHOI0 KOTJIa Ta CMOKMBAHHAM eJIeKTPpU4HOi eHeprii Bix KTHY

3acTocyBaHHS 3alIPONOHOBAHAX METOIMYHMX OCHOB 3 OIIHIOBaHHS eHeproexoHomiuHoi edekruBHOCTI CE 3
KTHY Tta TIJIT mpoaeMOHCTpyeEMO Ha KOHKpPETHHX NpuKiagax. Ha puc. 1 Ta 2 mokazani JiIs TPHKIATY
pe3ysbTaTh OLiHKK eHeproekoHoMiuHOi edekruHocTi BapianTiB CE 3 KTHY rta IIIT. B npomy mociimkeHHi
3HAa4YCHHS 0€3pO3MIPHOTO KpHUTEpito eHeproekoHoMiuHoi edektuBHOCTI CE BH3HauYeHI 32 YMOB 3MiHU YacTKH
HaBaHTakeHHs: KTHY B niamazoni B = 0,1...1,0. JocmikeHHS IPOBEACHO UL PEXUMIB eHeproe()eKTHBHOT
po6ortu KTHY 3 Ky =1,1...2,1 (3a ymoB MakcumanbHoi edextusnocti ITI) ta 3 Kyppy =1,1...1,6 (3a ymoB

MminiMasbHOI edexTrBHOCTI I'TI/T) HAa OCHOBI pe3ybTaTIB JOCIHTiKEHD [6, 8].

Ha puc. 1 nokazana obsacts eHeproekoHomiuHoi podotu CE 3 BUKOpHUCTaHHSAM TEIUIOTH IpyHTY, 3 KTHY
MaJioi MOTYKHOCTI Ta IMIKOBUM EJIEKTPUIHUM KOTJIOM, 31 CIOKUBaHHAM enekTpudHoi eHeprii Big KTHY. g
00IacTh BU3HAUCHA 3a MOKA3HUKOM eHeproekonomiunoi edexrusrocti CE 3 KTHY 3 [7], 3a ymoB MiHiMabHOT
edextuBHOCTI I'TIJ] Ta MIKOBOTO CIEKTPUYHOTO KOTIAa. B mocmimkeHHi, 3rigHo 3 [6, 8], BpaxoBaHi: 3HAYCHHS
epexruroro KKJI I'TIL ngy = 0,31, 3nayennst KK]I eneKTpuyHOro ABUryHa 3 ypaxyBaHHsAM BTPAT €HEPrii B

3 Negg = 0,9. 3HaueHHs OE3pO3MIPHOTO KPHUTEPiI0 EHEProePEeKTHBHOCTI EIEKTPUYHOTO KOTIa y pasi
cnoxwuBaHHs enektpoeneprii Bix KTHY, 3rigno 3 [6], cTaHOBUTH K%T =0,223.

Onoui ynpaBmiHHS ABUTYHOM Mgy = 0,8. IlikoBum mxepenom temnord B CE nepenbauena enexTpuuHa

KOTEJbHA
Ha puc. 2 nokazana o0nactb eHeproekoHomiuHoi podotu CE 3 BUKOpPHCTaHHSM TEIUIOTH CTIYHUX BOJ, 3
KTHY Benukoi MOTY)KHOCTI Ta MiKOBMM NaJMBHUM KOTJIOM, BU3HA4YCHA 3a MOKA3HUKOM E€HEProeKOHOMIYHOT
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epextuBHOCTI CE 3 KTHY 3 [7], 32 ymoB MakcumanbHOI epexruBHOcTi ['TI/] Ta mikoBoro maamBHOTO KOoTia. B
nociipkenHi, srinso 3 [6, 8], Bpaxosani: 3nauenns epexrusnoro KK/ TTIJ ng; = 0,42 Ta 3nauenns KKJ|

€JIEKTPUYHOIO JIBUTYHA 3 ypaXyBaHHSAM BTpaT eHeprii B Oiowi ynpaBiiHHsA IBUIYHOM Mgy = 0,9. IlikoBum

mxepenoM Temiotd B CE nepenbadeHa maauBHA KOTENbHA 3 M = 0,9. 3HaueHHA 06e3p03MIpHOrO KpHUTEpiro

eHEeproe)eKTUBHOCTI TATMBHOTO KOTJIA, 3TLIHO 3 [6], CTAHOBUTH KEET =0,9.

3anpomnoHOBaHi METOJMYHI OCHOBH JIO3BOJISIIOTH BH3HAUUTH O0JIACTI BHCOKOI E€HEPrOoeKOHOMiuHOT
edextuBHOCTI 3a3HaueHnX CE Ta po3pobutn pexomennanii 3 BucokoepektuBHoi ekcruryaramii CE 3 KTHY ta
IAT.

JI1s IpakTUYHOTO 3aCTOCYBAHHS 3aIPOTIOHOBAHUX METOJAWYHHUX OCHOB 3 OI[iHIOBAaHHS €HEPrOCKOHOMIYHOI
edpexruBHocTi pizHux BapiantiB CE 3 KTHY Ta II/IT Mu mpomoHyeMO BHKOPHCTOBYBAaTH pe3yJbTaTH 3
JociipkeHs [6 — 8].
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Puc. 2. Obdaacts eneproexonomiunoi po6oru CE 3 BUKOPHCTAHHSIM TeILIOTH CTiYHUX BoJ, 3 KTHY
BEJIUKOI NOTYKHOCTi Ta NIKOBHM NAJTHBHHUM KOTJIOM, 32 YMOB MakcHMaJIbHOI edexTuBHocTi I'TI/] Ta
NiKOBOI'0 NAJTHBHOIO0 KOTJIA

BucHoBkH. B crarTi 3ampornoHoBaHi METOAWYHI OCHOBH 3 OL[IHIOBaHHS €HEPrOEKOHOMIYHOI e(eKTHBHOCTI
CHUCTEM EHepro3abesledeHHs] 3 KoreHepalliiHO-TETUIOHACOCHUMHU YCTAaHOBKAMHU PIi3HUX PIiBHIB TOTY)KHOCTI Ta
MKOBHMH JDKEPEJIaMH TEIUIOTH, 3 YpaxyBaHHSIM KOMILIEKCHOTO BIUIMBY 3MiHHUX pexuMiB poootu CE, mikoBux
mxepen ternotd B CE, mxepen npusonaHoi eneprii KTHY, Tta 3 ypaxyBaHHSIM BTpaT €HEpTii Mpu reHepyBaHHI,
MOCTaYaHHi 1 HEPETBOPEHHI €JIEKTPUIHOT eHeprii.

3amporoHoBaHi METOIMYHI OCHOBH 3 OILliHIOBaHHS eHeproekoHoMmiuHOi epextrBHOCTI CE 3 KTHY Ta ITAT
MaloTh HU3KY IIepeBar:

—  BpaxoBYIOTh eHEproe(eKTHBHICTh Ta PiBHI oTyxHOCTI eneMeHTiB CE;

—  BpaxoBYIOTh PeXKHMHU poboTH TapokoMmmpeciiiHux THY;

—  BpaxoBytoTh eHeproedextiBHicTb [1/IT B CE Ta BuI CrioykMBaHOi HUMU €HEPTii 3 ypaxyBaHHIM
BTpaT eHeprii npu reHepysanHi Ta nocravanni eneprii no [T Ta CE;

—  BpPaxOBYIOTH €HEProe(PEeKTHBHICTH 3MIHHUX pekuMiB podotu CE 31 3MiHOIO PO3IIOALTY
HaBaHTaxeHHS M apoxomnpeciitanvu KTHY Ta ITT B CE;
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—  JI03BOJISIFOTH OI[IHFOBATH KOMILJICKCHHUIN BIUTUB 3MIHHUX pexxuMiB podotu CE, mikoBux Jkepen
rerotn CE, mxepen npuBoHo1 eHeprii napokomnpeciiinux KTHY 3 ypaxyBaHnHsM BTpat eHeprii
IIPY FeHEpyBaHHI, NOCTa4yaHHi 1 mepeTBopeHHi enexkTpuuHoi eneprii B KTHY Ta CE;

—  JI03BOJISIFOTH KOMIUIEKCHO OIIiHIOBATH CHEPrOCKOHOMIYHY e(DeKTUBHICTh 3HAYHOI KIJTbKOCTI
BapianTiB CE 3 KTHY ra I1/]T 32 yM0B 3MiHHHX peXUMiB poOOTH;

—  MOXYTh OyTH BHKOPHCTaHI I BUOOPY HaHOIITBII eHeproeeKTHBHOTO Ta €eKOHOMIYHO
obrpynrToBanoro ITIT mis nesroro Buay CE;

—  3amporOHOBaHI METOAMYHI OCHOBH MOXYTh OyTH BUKOPHUCTaHI JJIsT OI[iHFOBAHHS
eneproexonoMiunoi epexktuBHOCTI CE 3 TIJIT Ta KTHY 3 pisHEME X0J010areHTaM U, DKEPETaMu
HU3BKOTEMIICPATYPHOT TEIUIOTH Ta CXeMHUMH pimeHHsMu THY.

3anpornoHoBaHi B CTaTTi METOJMYHI OCHOBH JIO3BOJISIIOTH BU3HAYHUTH 00JIACTI BUCOKOI €HEPrOEKOHOMIYHOT
edexruBHOCTI 3a3HaueHnX CE Ta po3poOutn pexomenpaanii 3 BucokoedextnBHoi excmryaranii CE 3 KTHY rta

TIIT.

JIJIst IPakTUYHOTO 3aCTOCYBAHHS 3allPOTIOHOBAHUX METOJMYHHUX OCHOB 3 OIIHIOBaHHS €HEPrOSKOHOMIUHOI
epextuBHOCTI pisHMX BapiantiB CE 3 KTHY Ta IIJAT Mu mpomoHyeMO BHUKOPHCTOBYBATH DPE3YIbTATH 3
JocTimKkens [6 — 8].
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