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3anpononosano memoouuni 0CHOBU KOMWIEKCHO20 OYIHIOBAHHS eHep2emuytol eeKmueHOCmi napoKoMn-
peciiinux menionacochux cmanyit (THC) 3 enexmpuunum ma Ko2eHepayiiiHumM npueooamu 3 ypaxye8aHHsim Kom-
NIeKCHO20 6naugy 3minHux pexcumie pooomu THC, nikosux dxcepen meniomu THC, docepen npueooHoi enepeii
THC ma 3 ypaxyeanusam empam enepeii npu cenepy8aniui, NOCMa4anti i nepemeopenHi eneKkmpuyHoi enepeaii.

Methodical bases of complex evaluation of the energy efficiency of heat pump stations (HPS) with electric
and cogeneration drives with taking into account the complex effect of variable operation modes of HPS, peak
heat sources of HPS, sources of drive power of HPS and taking into consideration the energy losses of the proc-
ess of generation, supply and transformation of electric energy.

KirouoBi croBa: eHeprerndHa e()eKTHBHICTD, TEIUIOHACOCHA CTaHIIisL, 0e3pO3MipHUI KpHUTEpill eHepreTHy-
HOI €(DEKTUBHOCTI, €IEKTPUYHHI MPUBOJI, KOr€HEPAIiHHUI TPUBO/L.

Beryn

Enepro- Ta pecypco30epekeHHs 1 0XOpOHa JOBKIULIS € IPIOPUTETHIUMH HaIlpsMaMH PO3BUTKY (pyHIaMeHTa-
JIBHUX JIOCHI/PKEHb B 00JIaCTi CIIOKMBAHHS MMTAIIMBHO-EHEPreTHYHUX pecypciB [1]. ¥V cBiTIIi eHepreTn4Hoi Kpu3u
aKTyaJIbHUM CTa€ MHUTaHHS €(EeKTUBHOTO CIIOKMBaHHS €HEPrOHOCIIB Ta BIPOBAKEHHsS HOBITHIX eHepro3oepi-
rarouymx TexHosorii [2]. BukopuctanHs napokoMIipeciifHux temoHacocHux ycraHoBok (THY) 3 enxekrpuunum
Ta KOreHEepalliifHUM MPUBOJIOM CIPUSITHME €KOHOMII MaJlnBHO-EHEPIeTHYHUX PECYPCIB Ta 3aXUCTy HABKOJIUII-
HBOT'O CEPEAOBHIIA 38 PAXYHOK 3HIKESHHSI TEIJIOBOTO 3a0pyAHEHHS Ta KiJIbKOCTI IIKIUIMBUX BUKHIIB IPOAYKTIB
sropaHHs. binemmii eHepro- Ta pecypcoomamaauii epekt, Hixk Bix THY, ciig ogikyBaTH BijJl BOPOBAXKCHHS TEII-
JIOHACOCHUX CTaHIiH, /Ie TEIIOBUI HACOC MOEIHAHO 3 MIKOBUM JDKEPENIOM TEIUTOTH. 1{e 3yMOBIIIOE aKTyalIbHICTh
JIOCITI/PKEHb €HepreTHYHOI €(DeKTHBHOCTI TEINIOHACOCHUX CTaHIIIH.

[Muranssm enepreTuuHol eexTuBHOCTI mapokommpeciitinx THC 3a ocTanHiI pokn IPUCBIYEHO HU3KY ITyO-
mikanii [1-12]. B po6oTi [1] aBTOpoM BHKOHaHI AOCIIIKEHHSI 3 ITiABUIIEHHS e()eKTUBHOCTI Ta BHOOPY pallioHa-
JIBHUX TapaMeTpiB Ta PEeKUMIB POOOTH TEIUIOHACOCHHUX CTAHIIN ISl CUCTEM OIAJICHHS Ta TEIUIONOCTA4YaHHS 32
BUTPATOI YMOBHOIO MayuBa. B [2] mpoBeseHO TepMOAMHAMIYHHUN Ta €KCEPreTUYHUI aHali3 e)eKTUBHOCTI Ia-
POKOMITPECIHHOTO IIMKITY TEIUIOHACOCHOI CTaHIii TeIIonocTayants. ABTOpaMH B IOCHI/pKeHH] [3] aHami3yeThes
TepMoauHaMiYHa e()eKTHBHICTh TCIIOHACOCHUX CTaHIIIN TeIUIoNoCcTayanHsa. B gocmimkenHi [4] 3amponoHOBaHO
HOBUI MiAX1/ 10 OLIHKY e(DeKTUBHOCTI TEIUIOBHX HAcOCiB. TepMonuHamiuHuii aHami3 pisaux Tunie THY npose-
nenuit B nocnimkenni [S]. TIpore, B mociimkenHsx [1—5] He BpaxoBaHi BTpaTH €HEpril MpH reHepyBaHHi, IOCTa-
YaHHI 1 epeTBopeHHi enexTpuuHoi eHeprii no THY Bix enextpocTaHiiii pizHux THiiB. B poboti [6] Bu3HaueHi
edekTuBHi JiiicHi pexxuMi podbotr THY 3 enekTpHyHUM Ta KOreHepaliifHUM PUBOJAMH 3 YpPaXyBaHHIM BILIUBY
JOKEpeI TPUBOJHOI eHeprii MapOKOMITPECIHUX TEIJIOBUX HACOCIB Ta BTpPAT €HEprii Mpu r'eHepyBaHHI, MOCTa-
YyaHHI 1 iepeTBopeHHi enekTpuyHoi eHeprii o THY. Eneprernyni nepeBaru 3acTocyBaHHs MapOKOMIIPECIHUX
TEIJIOBUX HACOCIB 3 €JIEKTPUYHUM Ta KOTeHepalliiiHUM MPHUBOJaMU IPOAHaTi30BaHO B AOCITIHKeHHI [7].

B ny6nikauisx [8, 9] Bu3HaUeHi eHepreTUyHi Ta eKOHOMIUHI epeayMoBH edektuBHOI iHTerpanii THC B cu-
CTEMH TEIUIONOCTAYaHHS IIPOMHCIOBHX ITiIIPHUEMCTB Ta ITiIPHUEMCTB MYHIIIMTIAILHOT €HEpreTHKH B YKpaiHi. B
pobori [10] oliHEHO eHepreTUUHY, eKONOriYHy Ta ekoHoMiuHY epekTuBHicTs THC 3 pi3HUME BUAaMU TIPHUBOLY
KOMITpecopa Ha MPUPOIHHUX Ta MPOMHUCIOBHUX JDKEpEeNax HU3bKOTEMIIEpAaTYpHOI TEIUIOTH 3 YpaxyBaHHSIM 3MiH-
HUX PEXUMIB pOOOTH CHCTEM TEIUIONOCTaYaHHs B IIMPOKOMY Jiana3oHi 3MiHu motyxHocti THY. PesynbraTu
JocnipkeHb eHepreTuyHol edexruBHocTi THC 3 pisHMMH JDKepenaMu TEIUIOTH, 3a YMOBH 3MIHHHX PEXHMIB
pobotu, HaBeneHi B poborti [11]. B poboti [12] omiHeHo eHeproekonoriuny epektuBHicts THC 3 pi3HuME BU-
JlaMH TIPUBOAY KOMIIpecopa Ha MPHUPOAHKUX Ta MPOMHCIIOBHX JKEpETax HU3bKOTEMIIEPaTypHOI TEIJIOTH 38 YMO-
BU 3MIHHUX PEXUMiB POOOTH CHCTEM TEIIONOCTA4YaHHSI.

B po6orax [1-12] aBTOpaMu He 3aIpOITOHOBaHI METOJUYHI OCHOBH IS KOMIUIEKCHOI OIIIHKH €HEPreTUYHOT
edexruBHOCTI MapokoMnpeciitnux THC 3 enekTpuyHUM Ta KOT€HEpAI[ifHUM MPHUBOJAMHU 3 YpaxyBaHHSIM KOM-
TUIEKCHOTO BIUIMBY 3MiHHUX pexuMiB podoru THC, mikoBux mxepen temiotn THC, mxepen npuBoaHoi eHeprii
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napokommpeciiiaux THC Ta 3 ypaxyBaHHSIM BTpaT €Heprii Ipy reHepyBaHHi, IOCTaYaHHI 1 IePEeTBOPEHHI EJeKT-
pHUYHOI eHeprii.

MeTor0 1octinKeHHsI € po3pO0IeHHS METOANYHUX OCHOB KOMIUIEKCHOI OIIHKH €HEPreTHYHOI e(heKTUBHO-
CTi MAPOKOMITPECITHUX TETUIOHACOCHUX CTaHIN 3 eEKTPHYHUM Ta KOT€HepaliiHUM IIPUBOIAMH 3 YpaxXyBaHHIM
KOMIUIEKCHOTO BIUIMBY 3MiHHUX pexxumiB pobotu THC, mikoBux mxepen temtorn THC, mxepen nmpuBomHOl
eneprii napoxommnpeciiinnx THC Ta 3 ypaxyBaHHsSIM BTpaT €Heprii npu reHepyBaHHi, II0CTavaHHi 1 epeTBOpeHHi
ENIEKTPUYHOI eHeprii.

OcHOBHa YacTHHA

B nmocnimkeHHi 3anporOHOBAaHO METOANYHI OCHOBH JJIsl KOMILIEKCHOI OIIIHKY €HEPreTHYHOI e()eKTUBHOCTI
napokommpeciiianx THC 3 THY manoi (1o 1 MBT) Ta Bennkoi nmoTyHOCTEH 3 elNeKTPHYHIM Ta KOreHepariiiHiM
nipuBozioM (Bix razomopurHeBoro asuryHa (I'T1JT)). JlocmimkeHHs: IPOBOMMIIOCH /JIsl BUIAIKIB BUKOPUCTAHHS B
enexrponpuBoanux THY enexrpoeHeprii Bill eNeKTPOCTAHINH PI3HUX THIIIB, @ TAKOXK JUIsl yCEPEIHEHNX 3HAUYEHb
KK/ enextpocranuiii B Ykpaini. KorenepariiiiHuii mpuBoI TEIIOBUX HACOCIB Ma€ MpeBard MOPiBHIHO 3 €JEKT-
PUYHHM, OCKIUJIBKH JI03BOJISIE YHUKHYTH JJOAATKOBUX BTpAT €IEKTPOEHEPTii MpU TpaHCIIOPTYBaHHI Ta nependadae
YTUITI3aIiI0 TEMJIOTH BiIXiJHUX Ta3iB MICIs Ta30BOr0 JBHUI'YHA, IO 3a0e3Ieuye Kpaily eHepreTHuHy eeKTHB-
HicTh. Cxemu 3a3naueHnx THC HaBezeHi B podori [8].

Eneprernuna edexruBHicts THC B 3HauHiil Mipi BU3HAYAETHCSI ONTUMAJIBHUM PO3IO/IITIOM HaBaHTaKEHHS
MIX TEIJIOHACOCHOIO YCTAHOBKOIO Ta MIKOBHM JDKEPENIOM TEIUIOTH (HANPHUKIIAJA, BOAOTPIHHUM MAJIUBHUM KOT-
JIOM, €JIEKTPOKOTIIOM, COHSIYHMMH KosiekTopamu Toio) y ckiani THC. Ileit po3noain xapakrepu3yeTbesl 4yact-
koro HaBaHTaxkeHHss THY y cxnani THC f, sika BU3HayaeThes SIK BiJHOMIEHHS TerwioBoi moryxHocti THY no
noryxnocti THC f = Orgy/Oryc. Jnsa THC 3 xoreHepaniiiHuM IpUBOIOM 3HaueHHS TemioBoi noryxHocti THY
BU3HAYAETHCSI 3 ypPaxyBaHHSAM IOTYXXHOCTI YTHJII3aIlifHOro oOJIaflHAaHHS KOTEHEpaIifHOrO TMPHBOAY
Oy = 0O +20,,,, ne O, — notTyxHicth KonaeHcaropa THY, 20, — notyxHicts ytunizauiiinoro obnan-

HaHHS KoreHeparriitnoro npusoxy THY.

Ha ocHoBi aHanizy pe3yabTaTiB MpoBeaeHNX AociipkeHb [10-12] Bu3Ha4YeHi onTHMaibHi 3HaAYEHHs! TIOKa3-
nuka f st THC Ha pizHHX jpKepenax TEIUIOTH 3 Pi3sHUMH BHIaMu HpuBoay kommpecopa THY mpu 3miHHHX
pexuMax podoTH TermtoBoi Mepexi. KoxxHOMY 13 MX pexXHMIB BIANOBIa€ NIEBHE 3HAYECHHS TEIIOBUX MOTY>KHO-
creit THC, THY Ta yactku HaBaHtaxkeHnss THY f. Pesynbratu nocnimkens eHepretuaHoi epexruHocti THC 3
SNEKTPUYHUM Ta KOTeHEpalilfHUM NpPUBOJOM, 332 YMOBH 3MIHHHUX PEKHUMIB POOOTH, Ui PI3HUX JDKEpe
HU3bKOTEMITEpATyPHOI TEIUIOTH HaBeneHi B podori [11].

B Hamomy mociikeHHi MpoaHali3oBaHO eHEPreTHYHy e()eKTHBHICTD cucTeMH «Jlkepeno NpuBoHOI eHep-
rii THC — THC — cnoxuBau Terutoru Big THC» Ha npukiani napoKOMOPECIHHUX TEIUIOBUX HACOCIB 3 €IEKTPH-
YHUM Ta KOreHepaliiHiuM npuBojoM. [lepeBaroro Takoro migxojy € BpaxyBaHHSI BTpaT €Heprii IpH reHepyBaH-
Hi, MOCTa4YaHHI 1 epeTBOpeHHi enekTpuyaHoi eneprii 1o THY Ta mikoBoro /pkeperna TEIUIOTH 3 METOK0 BH3HAYEH-
Hs epexTHBHUX pexxumiB podotu THC 3 eIekTpudHUM Ta KOTeHepaIlifiHUM MPUBOIOM.

3anpornoHoBaHo 3IiHCHIOBATH KOMIUIEKCHY OLIIHKY eHepreTHyHoi edexTuBHOCTI mapokomnpeciiaux THC 3
ENIEKTPUYHUM Ta KOTEHEpalliifHUM NPHUBOAAMH 33 KOMIUIEKCHHM O€3p03MipHHM KPHTEPIEM €HEpreTHYHOI edek-
tuBHocti THC:

Krye =(1=B) Kpppr +B- Ky » (1

Ae Ky — 0e3po3MipHUi KpUTEPili eHepreTHYHOl eeKTUBHOCTI MKOBOro /uKkepena Terwiotn y ckiaai THC
(BozorpiiiHMI MaNMBHUNA KOTEJ, €IEKTPOKOTEN, COHSIYHI KOJIEKTOPH TOLIO),

Ky — 6e3po3MipHuii Kputepiit enepreTHdHoi edeKTUBHOCTI Mapokommpeciitnoi THY 3 enextpudnuM 4n
KoreHepauiinum npusogom y ckianai THC.

Bespo3mipHuil kpuTepiit eHepreTHIHOI eheKTUBHOCTI apokoMmmpeciiiaux THY 3 eleKTpuuHUM 41 KoreHe-
pauiifauM npuBogoM Ky, 3alpoNOHOBaHUM B AociimkeHHi [6]. BiH onepxaHuii Ha OCHOBI piBHSAHHSA eHepre-
TUYHOTO OanaHcy st cucreMu «Jlxeperno npusogHoi eneprii THY — THY — cnoxuBau teruoru Bix THY» 3
ypaxyBaHHSIM BIUIMBY JDKEpEN MPHBOAHOI eHeprii mapokomipeciiinux THY Ta 3 ypaxyBaHHSIM BTpaT eHeprii
TIpY TeHEpYBaHHI, IOCTaYaHHI 1 MEPeTBOPEHHI enekTpuyHoi eneprii no THY.

Juna mapoxommnpeciiinux THY 3 enexkTpuuHUM NPUBOIOM 0€3pO3MipHHUI KPUTEPii eHEepreTHYHOI eheKTHB-
HOCTI MaTHMe BHT [6]:

Ky = Oy /@ =M * @ Mo » )
ge O, — NMOTYXKHICTh, BUTpaueHa Ha €NEKTPOCTaHI{ A1 BUPOOJIEHHS eNeKTPUYHOI eHeprii A1d npuBoaa
THY,
Mgy — 3aranshuit KK reHepyBanHs, mocTadaHHsI i IEPETBOPEHHS €IEKTPHYHOI eHeprii 3 [6],
@ — KoedilieHT nepeTBopeHHs napokommpeciiianx THY,
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MNmun — KKJI TemmoBoro moroky, 1o BpaxoBye BTpaTH €HEPrii Ta poboyoro areHra B TpyoONpoBoIax Ta 00-
nmagganai THY.

3HauenHs 3aranpHoro KKJI reHepyBaHHs, MOCTa4aHHs 1 IEPETBOPEHHS eneKTpudHoi eHeprii 1o THY 3 ene-
KTPOIIPHUBOJIOM, 3TiZHO 3 [6], MOke OyTH BU3HAUEHE:

Ner =Nec Nuen e (3)

Ie Myc — ycepenHeHe 3HaueHHA KK/l enextpocranuiit B YkpaiHi 3 gocmimkeHss [6],

Nyen — KK po3nofinpunx enekTpudHuX Mepex B YKpaiHi 3 [6],

Mgy — KK/ exekTpudHOro JBUIYHA 3 YpaxyBaHHAM BTpaT €HEprii B OJIONI yIPaBIiHHS ABUTYHOM 3 [6].

Jus THY 3 korenepariiinum rnpuBojom 3araipiuii KK/ renepyBaHHs1, mocTayaHHs i IEpeTBOPEHHSI €IEKT-
pUYHOI eHeprii BU3HauaeThes 3a HopMyIoro 3 [6]: My, =N Ex " Mems A€ Mgy — epextuBHuii KK/ razomopurse-
BOT'O JBUTYHA.

Jus mapoxomnpeciiinux THY 3 koreHepaliiiiHUM IpUBOAOM 0e3p0o3MipHHN KpUTEpill eHepreTHYHOI edek-
TUBHOCTI MaTUMe BHT [6]:

KTHV=QTHV/Qm=nEJ7'(p'nmn=nEﬂ'nEﬂ'(\D'nmn. 4)

3a ymoBU Ky =1 TelmoHacocHa yCTaHOBKA NEpENae N0 CHOKHBAua TaKy X TEIUIOBY MOTYXHICTb, sKa

Oyna BUTpaycHa IS BUPOOJICHHS elleKkTpoeHeprii it npusoga THY. Yum Oinbliie 3HAYCHHS 1ILOTO MOKA3HUKA,
TUM OLITbII €pEKTUBHUM Ta KOHKYPEHTO3IaTHUM OyJie TeTUIOBHIA HAcOC.

B nocnimxenHi [6] 3anponoHOBaHO METOJl BU3HAYEHHs o0siacTedl e()eKTMBHOIO BUKOPUCTAHHS MapOKOMII-
peciiitux THY 3 enekTpu4HuUM Ta KOTeHEpaLiiHUM MPUBOJOM 3a OE3pO3MIPHHUM ITOKa3HHUKOM €HEepPTreTHYHOL
etdexruBHOcTi THY Ky 3 ypaxXyBaHHSM BIUIMBY JKepell MPUBOHOI eHeprii mapokomnpeciitniux THY Ta Bpa-
XYBaHHSIM BTpAT €HEprii Ipu reHepyBaHHi, IIOCTavaHHi 1 mepeTBopeHHi enekTpuuHoi eHeprii 1o THY.

Be3po3mipHuii kputepiii eHepreTHyHOi e(pEeKTUBHOCTI MIKOBOTO JDKEpeda TEIUIOTH — eJEeKTPOKOTIa — Y
cknani THC Ky Moxe OyTn ofepkaHuii Ha OCHOBI PIBHSHHS CHEPreTHIHOro Oanancy as cucreM «Jhxeperno
ENIEKTPUYHOI eHepril — eNeKTPUYHUI KoTesl — croxkuBad Teriotu Big THC» 3 ypaxyBaHHSIM BIUIMBY JDKEpe
€Heprii Ui MKOBOToO JDKEpesa TEIUIOTH (EEKTPOKOTIIa) Ta 3 ypaxyBaHHSIM BTpaT €HEprii IpH I'eHepyBaHHI Ta
MMOCTaYaHHI SJICKTPUYHOI SHEePTii 10 eIEKTPOKOTIIA.

s enekTpokoTIiia SIK miKoBoro jpkepena temtotd it THC Ge3po3mipHuii KpuTepiil eHepreTHyHoI edek-
TUBHOCTI MaTuMe B

K
KnﬂT =QEK/Qm =MNgx Nex (5)
b
e Qg — TEIUIOBa IOTYXXHICTh BOJOTPIHHOrO €JIEKTPOKOTIIA, KA BUSHAYAETHCA K. Qpp = Ornc — Omy;

0,, — HOTY)XHICTb, BUTpaueHa Ha eJIeKTPOCTAHIIii Ul BUPOOJIEHHs €eKTPUYHOI Heprii,

n’, ,, — saranbauii KKJI reHepyBaHHs Ta M0CTa4aHHs CICKTPUYHOI CHEPii JI0 eEKTPOKOTIA, BH3HAYAETHCS

. K
32 GOPMYIIOIO: Wiy =Npe Noep »

Ngx — KK enexTpuyHOro Kotna.

Toni ©e3po3MipHH KpUTEpili €HEPreTHYHOi eEeKTUBHOCTI €JIEKTPOKOTIA SIK MIKOBOTO JDKEpEeia TEIUIOTH
mist THC Bu3HaYaTUMETHCS:

Klwr =MNge " Nuen "Mex (6)

s BunazkiB 3acrocyBaHHs nmapokoMmpeciiHux THC 3 koreHepaliiifHUM IPUBOAOM Ta MIKOBUM EJIEKTPO-
komiioM 3aranbHuil KK/ renepyBaHHS Ta ocTayaHHi eJIEeKTPUYHOI €HEpTii 10 eNeKTPOKOTIa MOXKe BU3HAUATHCH
SAK My = Mgy - Y BUNAIKY BUKOPHCTaHHs €JIEKTPOEHEPTii BiJ KoreHepauiiinoro npusoxy THY, abo 3a BkasaHoro
BuIe GOpMyYIIOr0 ISl BUMAKIB CIIOKUBAHHS €IEKTPUYHOI €HEprii 3 eHEProCUCTEMH.

Be3po3mipHuii kputepiii eHepreTuaHoi e(heKTUBHOCTI MIKOBOTO JPKEpeNa TEeIIOTH — BOAOTPIHHOIO MajuB-
Horo koma — y cknani THC Ky Moxe OyTu ofepxaHuil Ha OCHOBI PIBHSHHS CHEPTETHYHOrO OanaHcy Juis
cucreM «Jlepera enekTpu4HOi eHeprii Ta majauBa — MajJUuBHUMA KOTEN — cokuBay TerioTu Bix THC» 3 ypaxy-
BaHHSM BIUIMBY JDKEPEN €Heprii JJIsl MKOBOro JpKepesia TEIUIoTH (MaJUBHOI'O KOTNa) Ta 3 ypaXyBaHHIM BTPaT
€Heprii Mpy TeHepyBaHHI Ta MOCTavyaHHi eJIeKTPUYHOI eHeprii 10 KoTia.

J71st mamMBHOTO KOTJIA SIK TIKOBOr'O Jkepena Teriotd 4t THC 6e3po3mipHuil KpuTepili eHepreTHUHoi ede-
KTUBHOCTI MaTHME BU]I:

Klwr =Qm(/Q,, =MNnx , (7)
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ne QO — TeIIoBa NOTY)XKHICTh BOJOTPIHHOr0 MalIuBHOIO KOTA, sIKa BU3HAYAETHC AK: O = Ornc — Oruy;
0, — IOTYXHiCTb, BUTpaueHa AJIs1 BUPOOIEHHs TEMI0BOi eHeprii BiJl CHaltOBaHHS MajduBa B KOTII,
Nx — KK/ BomorpiiiHoro manuBHoro kotia ado nmanuBHoOi kotenbHoi (111 THC Benukux motyxHocTel).

Jlns BumazakiB BUKOPUCTaHHS albTEPHATHBHMX MIKOBUX Jukepen Temiotd B THC (Hampuxial, COHAYHMX
konextopiB s THC HeBenukoi MOTYXHOCTI) 3Ha4eHHsI 0€3pO3MIpHOTr0 KPUTEPi0 eHEePreTUYHOI e()eKTUBHOCTI
nikosoro mxepena temwiorh st THC K, nopisntoatume KK/ anbTepHaTHBHONO MIKOBOTO JKEpera Terio-

TH M 4777 » 300 KKJI 10onaTkoBoi crcTeMu 3 albTepHATHBHUM IIKOBUM [KEPEIOM TCILIOTH Noamar -

Crniz 3a3HaYUTH, 10 KOMIUIEKCHHI 6e3po3MipHHil kputepiii enepretnuHoi epektuBHOCcTi THC Ky MOXeE

OyTH BUKOPHCTaHUH TAaKOX 1 111 BUOOPY HaWOUIBII €EKTUBHOIO MKOBOIO /PKEpelia TeIUIOTH JJIs TIEBHOTO BU-
1y mapokomnpeciiiaux THC.

3anpornoHoBaHi METOANYHI OCHOBH 3 OIHIOBAHHSI €HEpreTHYHOI edekTuBHOCTI napokommpeciiinux THC 3
ENIEKTPUYHHUM Ta KOTeHepaliifHUM PUBOIAMH MAIOTh TaKi IIepeBaru:

—  JIO3BOJISIIOTH OIIHIOBATH KOMILIEKCHHUH BIUIMB 3MiHHHX pexxuMiB podotn THC, mikoBux mpKepen Terio-
™1 THC, mxepen npuBonHoi eHeprii napokomnpeciiaux THC 3 ypaxyBaHHsIM BTpaT €Heprii npu reHepyBaHHi,
MOCTa4YaHHI 1 epeTBOPEHHI €IeKTPUYHOI eHeprii;

—  BPaxoBYIOTh peXuMH poboTu napokommpeciiinnx THY;

—  BPaxoBYIOTb 3MiHHI pexumMu poootu THC s TeronocrayanHs NpOTATOM POKY 31 3MIHOIO pO3IIOIITY
HaBaHTa)XeHHs MiXk napokomiipeciiinumu THY Ta nikoBum mxepenom temwtorn THC;

—  BPaxoBYIOTh BIUIMB BUJIB NpHBoJa napokomnpeciiiuux THY Ta mKepen nprBOIHOI eHEprii HapoKoMII-
peciiiniux THC 3 ypaxyBaHHSM BTpaT €HEprii Npu reHepyBaHHI, TIOCTa4aHHI 1 MEPETBOPEHHI €IEKTPUYHOI eHep-
rii 1o THC;

—  BPaxoBYIOTh eHepreTndHy epexTuBHicTh napokomirpeciiianx THC pi3HUX piBHIB OTY)XHOCTEH 3 eNeK-
TPUYHUM Ta KOTE€HEpaIiiiHUM ITPUBOIAMHU;

—  BPaxoBYIOTh BIUTMB MIKOBHX JDKepen TemioTu napokomipeciiinux THC Ta BuAy cnoXMBaHOI HUMH
€Heprii 3 ypaxyBaHHSIM BTPAT €HEPTii PU reHepyBaHHi Ta MOCTaYaHHI eHeprii A0 MIKOBUX JKepes TEIUIOTH;

—  MOXYTh OyTH BUKOPHCTaHI Uil BUOOPY HAMOLIBII €()eKTHBHOTO IIKOBOTO JPKEpEeNa TEIUIOTH IS TeB-
Horo By napokommnpeciiinux THC;

— MOXYTh OyTH BUKOPHCTaHI JUIsl OL[IHIOBaHHs eHepreTHyHoi edextuBHOCTI nmapokompeciinux THC 3
PI3HUMH XOJIOIOar€HTaMH Ta CXeMHHUMHU pitneHHsiMu THY;

—  JIO3BOJISIIOTH KOMIUIEKCHO OIIIHIOBATH €HEPreTHYHY e(eKTHBHICTh 3HAYHOI KUJILKOCTI BapiaHTIB mapo-
komrpeciitanx THC 3 enekTpuyHUM Ta KOreHepaliitHuM MPUBOJAMU.

3acTocyBaHHS 3alpONOHOBAHMX METOAWYHUX OCHOB KOMIUIEKCHOI OIIIHKM €HEepreTHYHOi e(eKTHBHOCTI
THC 3 enexTpuyHUM Ta KOreHepaliiHuM IPUBOIAMH MIPOJEMOHCTPYEMO HAa KOHKPETHUX TPHKIIAIaX.

Ha puc. 1 Ta 2 mokasaHi pe3y/lbTaTi KOMIUIEKCHOI OLIHKHM eHepreTndHoi eekruBHocti THC Benmukoi mo-
TYXHOCTI 3 eJIEKTPHYHUM TIPUBOJIOM, 32 YMOBH CIIO)KMBAHHSI EJIEKTPOSHEPTil 3 EeHEProcUCcTEMH Y KpaiHH.

Ha puc. 1 nokasani 3HaueHHs1 6e3po3MipHOro kputepiro eHeprerndHoi edexrusrocti THC 3 enekTpuaHuM
MIPUBOJIOM JIJIs BUMAJKIB 3MiHHOr0 HaBaHTakeHHS THY y ckmaai THC 3i 3HaueHHSIMHM YaCTKM HAaBaHTa)KCHHS
THY B mianasoni f = 0...1,0. Ha puc. 1 3HaueHHs 6e3p0O3MIPHOTO KPUTEPII0 CHEPreTHYHOI e(h)eKTUBHOCTI Iapo-
kommpeciitaux THY 3 enexktpudnum npuBogoM Ky , 3TITHO 3 TOCTIIKEHHSIM [6], BU3HAauYeHi JUI 3HAUEHb
niificHoro koediuieHra nepetBopennss THY B pianaszoni ¢, = 0,68...6,75. IlikoBum mxepenom Termiotn THC B
I[bOMY BUIIAJIKy Iepef0adeHa BOAOrpiliHa MaauBHA KOTENbHA 3 17 = 0,85.

Ha ocHoBI aHanizy pe3ynabTaTiB MpoBeaeHNX AociipkeHb [10-12] Bu3Ha4YeHi onTMaibHi 3HAYEHHsI TIOKa3-
nuka B st THC Ha pi3HEX jpKeperax TEIIOTH 3 Pi3HUMH BHAAaMHu HpuBoay kommpecopa THY mnpu 3MiHHEX
pexxuMax poboTH TeruioBoi Mepexi. Ha puc. 2 mokasaHi pe3ysbTaTH KOMIUIEKCHOI OLIHKM €HEpPreTHYHOI eek-
tuBHOCTI THC BEMTMKOI MOTY)KHOCTI 3 €IEKTPUYHUM MIPUBOJIOM, 32 YMOBH CIIOXKHBaHHSI €JIEKTPOSHEPTil 3 eHep-
TOCHCTEMH YKpaiHW, JJIsl ONTHMAIbHUX 3Ha4eHb YacTku HaBaHTakeHHs THY f. JlociimkeHHs NpOBEAEHO IS
BHUIIAJIKIB CE30HHOI0 3MiHHOr0 HaBaHTaxxeHHs THY y cknani THC st onTuManbHUX 3HaYSHb YaCTKH HABaHTa-
xenns THY B miamazoni f = 0,16...0,63 [10-12], mo BiAmoBigae TeMnepaTypHUM peXUMaM POOOTH CHCTEMH
TeIuIonocTauanHsA. 3HaueHHs KpuTepito eHepreTuuHoi edextusHocti THY 3 enextponpusonom Ky, Ha puc. 2
BIiJIMIOB1IAI0Th 3HAYEHHSIM JlificHOTrO KoedimienTa neperBopenHus THY B mexax ¢, = 0,68...6,75. IlikoBuM mxe-
penom Temotu THC € BonorpiiiHa manuBHa KOTeNbHA 3 17 = 0,85.

JIJis IPaKTUYHOTO 3aCTOCYBAHHS 3alIPOMOHOBAHUX METOAUYHUX OCHOB KOMIUIEKCHOI OIIHKYA €HEPreTHYHOI
edexruBHocTi THC 3 eeKTpUYHUM Ta KOreHepaiiHuM IPHBOAAMH ITPOIMIOHYEMO BUKOPUCTOBYBATH PE3YIbTATH
3 IOCHiKeHb [6-12].
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Puc. 2 — 3nayenns 0e3po3mipHoro kpurtepiro eHepreTu4Hoi egexkTuBHOCTI THC 3 eJieKTpUYHUM NPHUBO-
JOM [JIsl OITHMAJBLHUX 3HAYeHb YacTKH HapaHTaskeHHsA THY, 3a yMoBH cllosKUBaHHSA e1eKTpoeHeprii 3
e€HEeprocucTeMu YKpaiHu

BucHoBkn
3anpornoHoBaHi METOANYHI OCHOBH 3 OIHIOBAHHSI €HEpreTHYHOI eeKTuBHOCTI napokommpeciitnux THC 3

ENIEKTPUYHHUM Ta KOT'€HepaliiHUM IPUBOIAMH, SIKi MAIOTh TaKi IepeBar:

—  JI03BOJISIIOTH OIIHIOBAaTH KOMIUIEKCHHUH BIUIMB 3MiHHHX pexuMiB podorr THC, mikoBuX Ipkepen TermIioTH
THC, mxepen npuBoaHoi eHeprii napokomnpeciiiaux THC 3 ypaxyBaHHSAM BTpaT eHeprii pu reHepyBaHHi,
MOCTa4YaHHI 1 IepeTBOPEHHI €IeKTPUYHOI eHepril;

—  BpaxoBYIOTh PeXHMHU poOOTH napokoMmpeciiitnux THY;
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10.

11.

12.

BpaxoByIOTh 3MiHHI pexxumu podorn THC st TemonocTayaHHs HPOTSITOM POKY 31 3MIHOIO PO3IMOIITY
HaBaHTa)XeHHs MiXk napokomripeciiinumu THY Ta nikoBum mxepenom remtorn THC;

BpaxoBYIOTh BIUIUB BHAIB NpuBojaa mapokommnpeciiiaux THY ta mxepen npusonuoi eneprii THC 3 ypaxy-
BaHHSM BTpAT €HEprii pU reHepyBaHHi, OCTa4aHHi 1 MepeTBOPEHHI enekTpudHoi eneprii no THC;
BpaxoBYIOTh €HepreTuuHy e eKTuBHIiCTh napokomnpeciiaux THC pi3HUX piBHIB MOTYXHOCTEH 3 €IeKTpH-
YHUM Ta KOT€HepaliiHUM IPUBOJAMH;

BPaxoBYIOTh BIUIMB IMIKOBUX JDKepel TerioTH mapokomnpeciiaux THC ta Buay crioXxMBaHOi HUMH €Heprii
3 ypaxyBaHHSIM BTpAT €HEpTii Npu reHepyBaHHi Ta MOCTa4aHHI eHeprii A0 MIKOBUX JKepes TEIUIOTH;
MOXYTb OYTH BHKOPHUCTaHi Jyisi BUOOPY HaOLIbII epEeKTUBHOrO MIKOBOrO JpKepesa TeIUIOTH s IEBHOTO
Buay napoxomnpeciiinnx THC;

MOXYTb OYTH BUKOPHCTaHi JJIsl OIIHIOBAHHS €HEPreTHYHOI eeKTuBHOCTI mapokommpeciiinux THC 3 pis-
HUMH XOJIOI0ar€HTaMH1 Ta CXeMHUMH piteHHsMu THY

JIO3BOJISIFOTH KOMIUIEKCHO OIHIOBATH €HEPreTUYHY €(DeKTHBHICTh 3HAYHOI KIIBKOCTI BapiaHTIB MapOKOMII-
peciiianx THC 3 enekTpuyHUM Ta KOreHepaliiHUM IPHUBOIAMHU.
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