Cratta AHaTtoniga KonieHka

EnekrpuyHe onaneHHA. YactuHa 1

[o cuctem enekTpuMYHOro onaneHHs HanexaTtb Taki, Lo BUKOPUCTOBYIOTb €MEeKTPUYHY eHeprio ans
OTPUMaHHS TennoTu Ans obirpiBaHHS NPUMILLEHb LUNISXOM MNEepeTBOPEHHST €MEKTPUYHOI eHeprii y
TennoBy. 3a cnocobom OTPUMAHHA TENnOTWM EneKTPUYHEe onaneHHsas Moxe OyTu: i3 npaMum
nepeTBOPEHHSIM eNeKTPUYHOT eHeprii y Tennosy, i3 TpaHcgopmaLielo enekTpnYHoI eHeprii y Tennosy
y TENMOBUX Hacocax.

3a nokauieto BOHW po3finsatoTbCA Ha MICLEBi — 3 NepeTBOPEHHSM eNneKkTpUYHOI eHeprii y Tennosy
6e3nocepeaHbO B OnanioBanbHUX NPUMILLEHHAX abo mopyd 3 HUMKW, — i LeHTpanisoBaHUMKM — 3
OTPUMAHHSIM TENSIOTU B €NTIEKTPUYHNX KOTMax.

TennoHoCiEM B eNneKTpU4HMX CUcTemMax onaneHHs MOXyTb OyTu: rapsya Boga (enekTpoKoTnu),
rapsiya onmea (MacrsiHi eNeKTpuYHi HarpiBaui), HarpiTe nNoBiTpsa (KOHBEKTOPW, 0GirpiBanbHi naHeni).

BuKOpUCTaHHA eneKkTpuYHOI eHepril Yy BOEHHWUI Yac Mae CBOI «3a» Ta «npoTu». 3 ogHoro Goky, ue
OOCUTb 3PYYHUIA CNOCIO LWBUOKOrO OTPUMAHHSA TEMMOTU, KK HE BMMarae 3HadHux BUTPAT MeTany 1
MOHTaXHUX pPOOIT, WO € MnepeBaro Yy BOEHHWA 4Yac i MOXe JNerko 3amiHUTU BOLSAHY CuUcTeMy
onaneHHsi. A 3 iHworo 60Ky, BpasnMBIiCTb CUCTEMW €NeKTPOonocTavaHHA Nig vac MOBITPAHUX aTak
BOpora i 3HadHa WKoda, sika BXe 3aBAaHa CUCTEMI enekTpornocTadaHHs KpaiHu, CBigYMTb Npo
BNacTuMBI L CUCTEMi pU3KKN.

MTaHHs eKOHOMIYHOT OOUINBHOCTI N e(PEKTUBHOCTI BUKOPUCTAHHS €NEeKTPUYHOT eHepril 9K Jkepena
OISt OTPMMaHHS TEMNJTOBOI eHeprii AN onanieHHs TakoX cynepednuee i NnoTpebye oKpemoro poarnsagy.

YactuHa 1. EnektpuyHe onaneHHs. NMNepeBarn n Hegoniku

BuUCBITNEHHA OO0UINBHOCTI M €KOHOMIYHOCTI €NeKTPUYHOro onasnieHHs BMMarae posrnsgy He nuwe
€KOHOMIYHMX N TEeXHIYHUX acrekTiB, a N OesiKUX [HLWKUX, SIKi He € OCHOBHMMM, arne iHoAi CTalTb
BMpianbHUMK Nig vyac Bubopy cnocoby onaneHHst byaisens.

[loHenaBHa eneKkTpuYHi cUCTeMM onarneHHs B3arani He BUKOPUCTOBYBaNMUCS $SIK OCHOBHa cucTema
onaneHHs. Lle nos’a3aHo 3 Haa3BUYAMHO HU3LKOK €(EKTMBHICTIO OTPUMAHHSA eNekTPUYHOT eHeprii 3
NEPBUHHNX DKEPENn i HEBUCOKOK EHEPreTUYHOK e(EKTMBHICTIO pobOTM TpaguUiNHUX eNeKTPUYHMX
onantoBanbHUX Npunagis.

3 nosBol cydacHux obirpiBadviB, TakMx €K TennoBi Hacocu, KapboHoBi o6irpiBayi, rpadeHoBi
obirpiBadi, a TakoX y 3B’A3Ky 3i 3MiHAMX B eHepreTM4HOMy GanaHci OTpMMaHHSA eHeprii enekTpu4He
onarieHHs Hapasi y 3M03i KOHKYpyBaTH i3 TpaguuinHUMK cucteMamm BOAAHOIO OnaneHHs.

OOHUM 3 BaXKNUBUX NUTaHb € MOXOKEHHS eNeKTPUYHOT eHeprii i cnocib 1T oTpumanHsa. Y 2022 p. B
YkpaiHi areHepoBaHo 157 mnppg kBT-rog enektpuyHoi eHeprii. binseko 46 mnpg kBT-rog BnpobneHo
Tennosumn enektpoctaHuigamun (29%); 86 mnpa kBT-roq — atomHumun enektpoctaHuiamu (55%);
6nmnsbko 11 mnpg kBT-rog — rigpoenektpoctaHuiamu (7%); 12 mnpg kBT-rog. — 3 BigHOBMNOBaHUX
oxepen eHeprii (7%), i3 BaroMmmm BHECKOM COHAYHMX E€NEKTPOCTaHLiN.

B ocHOBi OoTpMMaHHA GinbLlUOl YaCTUHM ENEeKTPUYHOI eHeprii 9K Ha TenmnoBuX, Tak i Ha aTOMHUX
CTaHLUiAX NeXnTb UnKN PeHKiHa, WO XapakTepusyeTbcsa kKoedilieHTOM KopucHOoT Aiil He Buwe 30-35%.
Omxe, Ha 100 oaMHMUL BUXIAHOT eHeprii NannBa y TakuxX CTaHLisIX KOPUCHO BMKOPUCTOBYETLCS NULLIE
6nun3bko 30 ogmHMub. PewTa 70 — ue BTpaTh eHepril.

EdekTnBHICTL Xe NpsMOro nepeTBOPeHHA eHepril nanuBa y TENnoBY €Heprilo y KoTnax carae y
cepeaHbomy o 90%. TobTto BTpatn ctaHoBNATb nuwwe 10%.

Tomy nepeTBOPEHHs] enekTPUYHOI eHepril y TennoBy B €EneKTPUYHUX CUCTEMax oOnaneHHs €
Haa3BMYaMHO HeedEeKTUBHUM CNoCcOBOM OTPMMAaHHA TEMNMOTU MOPIBHAHO i3 NPSAMUM i OTPMMaHHAM
LLUNSAXOM cnarntoBaHHA nanuea. Ha koxHy 1 kKBT-rog TennoBoi eHeprii, OTpMMaHoi 3 enekTpudHol, byae
BuTpadeHo y 3,5-4 pasu Ginblue nanvBa, HiX Yy npoueci OTPUMaHHS TenroBOl eHepril NpsMUm
crarnoBaHHAM nanuvea.

Mwn posymiemo, wo OinbwocTi cnoxuBadie abcontoTHO Gangyxe, 3 akum KKO i gkumu
HEeNpPoaYKTMBHMMMK BTpaTaMu MOB’si3aHE OTPUMaHHSA eHeprii. Ane BapTo 3BaxaTu, WO Huabkun KK



npolecy aBToMaTU4YHO NPU3BOAUTL 40 CYTTEBOrO 3[40POXYAHHS €HEepropecypcy i 3pocTaHHA Tapudis
Ha eHepProHoCin, AKUMN OTPUMYIOTb Y TakoMy NPOLECI.

Tomy cobGiBapTiCTb OTpMMaHHSI TENSOBOI eHeprii 3 enekTpuyHoi byae 3aexaun y 3,5-4 pasm GinbLuoto,
HiXX 3a MPSIMOro NEPEeTBOPEHHS EHEP il NanvBa y TENSOBY EHEPril0 Y KOTII.

Y 1abn. 1 nogaHo MNOPIBHAHHS ManuBHOI cobGiBapToCTi oTpumaHHA 1 kKBT-rog ansa pisHux BuAais
reHepavii.

Ta6nuua 1. NanuBHa cknagoBa y cobiBapToCcTi BUPpOGNEHHA eHeprii

Mutomi BUTpaTn
Brpartu nanusa, m®, Ha

Cob6iBapTicTb, IpH,
3a OAMHULIIO eHeprii,
KBT-rog

Cnoci6 reHepauii

TensIoBOI Ta eNIeKTPUYHOT KKAO, % s
eHeprii, % OAVHULIIO eHepril

eHeprii
P kBT-rog

12,9 87,1 1,78

EnektpnyHa Tennosa 28 72 0,37 6,0
cTaHuisa (EE

78 22 0,133 2,2

KoreHepadis (tenno n EE 82,5 17,5 0,126 2,0

Mpun cknagaHHi Tabnuui NPUAHATI AiNCcHI cepegHbopiyvHi KK pisHnX reHepaTopiB.

Te, wWo B YKpaiHi YiHHI Tapudu 3a oOMHULIID ENEKTPOEHEprii He BI4MOBIAATb 3HAYEHHAM Tabn. 1 i
3HAYHO HWXKYi 3a BKasaHi BENMYMHW, O3HaYa€e nue ogHe — Ha CbOrodHi Tapud Ha €eHeprilo He
BiAMNOBiAae AiACHOCTI i € goTauilHum. Ane gadi Tabn. 1 € rapHMM OpieHTUMPOM Anst TOro, Wob
3p03yMiTu, WO Mae BigbyBaTucs 3 Tapudamm HanbnmK4Inm 4acom.

Ton dakT, Wo cobiBapTiCTb OTPMMAHHSA TEMNSIOBOI €Heprii LISAXOM CrasnoBaHHA nanvea y KOTHi
3aBxaun 6yae HabaraTto MEHLLIOK 3a OTPUMAaHHS TENJIOBOI eHeprii 3 eNeKTPUYHOI, MU NOBUHHI 3aBXaun
BpaxoByBaTu npu B1ubopi cnocoby onaneHHs.

Came 3 uux npuumH OyaiBenbHi Hopmatveu [OBH B.2.5-67 ponyckaioTb BUKOPUCTaHHSA
eNeKTPUYHOro onaneHHsA npsiMoi Aii 3 BUKOPUCTaHHAM HEBiOAHOBMIOBaHOI eHeprii nuwe 3a
BiAnNoBiAHOro TexXHiYHOro Ta eKOHOMi4YHOro o6rpyHTyBaHHSA.

Kpim 3a3Ha4yeHoil BULLE HU3LKOT ePEKTUBHOCTI OTPUMAHHSA €NEKTPUYHOI eHepril, 4O HedOoNIKiB CUCTEM
onarieHHs NPSMOro NepeTBOPEHHS eNeKTPUYHOT eHepril B TENNOBY MOXHAa BiAHECTU Take:

- HU3bKa ePEeKTUBHICTb TPaaULINHNX enekTpudHnx Harpisadis (TEHiIB);

- BUCOKE HABAHTAXEHHHA Ha EeneKTPUYHY Mepexy 3a BUKOPUCTAHHS eneKTpoHarpiBanbHUX
€IIeMEHTIB;

- BUCOKa TemnepaTypa HarpiBanbHUX efieMeHTIB i BUCOKa Temnepatypa Ha MOBEpPXHI
€NeKTPUYHUX onarntoBanbHUX NpUnagie, Wo Mae HeraTMBHUIMA BMNSIMB Ha 300OPOB’S NIOOUHY;

- niaBvweHa noxexHa Hebesneka;

- BMCOKa BapTiCTb ENIEKTPUYHOI EeHeprii.

3asHadeHi Hedoniku He 3aBaXaltTb BUOKPEMUTM W OesKi NO3UTMBHI acrnekTu BrpOBagKEeHHS
€MNeKTPUYHUX CUCTEM OrarneHHs i3 NpAMUM NepeTBOPEHHSAM eneKkTPUYHOI eHepril y Tennosy
(BMKOPUCTaHHIO eneKkTpUYHOI eHeprii y TennoBux Hacocax Gyae npucBAYeHO okpemui gonuc). o
nepesar CUCTEM eNeKTPUYHOro onaneHHs Hanexartb Taki:

- He3HauHi BuTpatu metany;

- NpOCTOTa MOHTaXy W He3HayHi KaniTansHi BUTPaTHK,;

- KepOBaHIiCTb CUCTEMOID, LUMPOKI MOXMNMBOCTI aBTOMaTtu3adii, perynoBaHHSa i nporpaMmyBaHHSA
BiQNYCKy TennoTu;

- BIOCYTHICTb NpPOAYKTIB 3ropaHHA Yy MiCLi BWKOPUCTAHHA €NneKkTpUYHOI eHeprii (xoya He
3abyBaemMoO Npo BUMKMOM | LWKIONVMBUA BAAMB Ha [JOBKINNA CcaMuMxX NPOUECiB reHepadil
eIeKTPUYHOI eHepril Ha eNeKTPUYHUX CTaHLisX).

OTXe, MU pPO3rNAHYNN 3araribHOEHEPreTUMHUIA acnekT NPSIMOro BMKOPUCTAHHSA €NEeKTPUYHOI eHepril
Ana oTpumaHHs TennoTu. BiH BaxnmeBum 3 nornagy 3abesnedeHHs NPUHUMNIB eHepreTU4Hoi
edeKTUBHOCTI OTPMMAaHHS EHEPprii i CTanocTi nanMBHoOro GanaHcy.



Tenep nepengemMo A0 eHepreTU4Hoi edEKTMBHOCTI TaKMX CUCTEM, a TakoX npaswun Bubopy
enekTpoonantoBanbHUX Npunagis.

[o6Gpe BigOMO, WO TEnnoBi HagXOMKEHHS Bi4 onantoBarbHUX NPUNagiB 4o MPUMILLEHHS MOBUHHI
BigMoBigaTn BTparam TENNOTU UMM Xe NpuMilLeHHsaM. Jlvwe 3a TakMx yMOB MOXHa 3abe3neynTu
KomcopTHI ymoBM nepebyBaHHA ntogen. Brpatn Tennotm Ha onaneHHs BU3HA4YaloTbCsl BUKIHOYHO
TENnno3axucHUMmN xapakTepucTukamu oropopKyBanbHUX KOHCTPYKLIA onasntoBasribHOrO MNPUMILLEHHS 1
He 3anexarTb Big Buay onantoBasibHUX npuniagis.

TakMM 4YMHOM, OCHOBHOK XapaKTEPUCTUKOK Oyab-AKOro onanoBanbHOro npuragy € Woro
Tennosigaada, Q, B1/mM? (puc. 1), abo KinbKiCTb TENNOTW, fiKa HAAXOOAWUTb OO0 MPUMILLEHHA 4Yepes
OAMHWLIIO NIOLLi HarpiBanbHOI NOBEPXHI NpMnaay 3a iHWKX 04HAKOBMX YMOB (CepeaHboi TemnepaTtypu
Ha MNOBEPXHi MNpunagy, TemnepaTypu B OnanoBasibHOMYy MPUMILLEHHi, cnocoby BCTaHOBEHHS
npunagay).

Puc. 1. InocTpauis npouecy HaaxoQKeHHA TennoTu Big onanoBanbHOro npunagy
Y Tabn. 2 HaBeAeHO 3HAYeHHs TeNnoBigaaYi pisHMX onantoBanbHUX Npunagis.

Tabnuusa 2. TennoBigaaya onanoBanbHUX NpunagiB BOASAHMX CUCTEM onareHHs

Mutoma
Tennosiagava,
Bt/m2

Mnowa
HarpiBanbHoOi
noBepxHi, M>

TennoBipnava,
BTt

Mo3HayeHHsAa
npunagy

HasBa npunaay

M-140A0 0,299 178 595
PCBI 0,71 504 709
KH20-078 2,20 786 357
15K1-07 1,5 528 352

Bubip kinbkocti abo Tuny onanitoBanbHUX NpuUnagiB BMKOHYETLCA 3a BiQOMOK BENUYMHOK BTpaT
TEennoTn 1 Tennosigoayeto npunagy.

Ane, Konn NOeTbCca NPO eNeKTpUYHI onantoBasbHi Npunagn, cUTyauis pisko 3MIHIOETLCA. SK NpaBuIio,
TennoBsigoady npunagy He BKasylTb. Y XapakTepucTukax npunagiB 3a3HayaeTbCs ChoXMBaHa
NOTYXHICTb HarpiBada npunagy (TEHa) n onantoBanbHa nnowa NpUMILLEHHS, Ae Takun npunag Moxe
3a6e3neunTn KOMGOPTHI NapameTpu nepebyBaHHsA (puc. 2).

| TYyT HeOBXigHO 3pOBMTU ABA BaXITMBUX 3ayBaXXEHHS:

1. TIOTYXHiCTb, €KYy CMOXMBaATMMe erieKTpoHarpiBaribHUN enemMeHT, BUMIPIHETbCH, HK
TennoBsignaya, y BT, ane BoHa He piBHO3HayHa Tennosigaadi npunagy. [loTyxHICTb
XapaKTepusye CrnoXUTY 3 MEpEexi enekTpudHy eHeprilo 3a OOUHULI0 Yacy, 3a sKy MnoTpibHO
6yae cnnatntn. KinbKiCTb CNOXWUTOI eNeKTPUYHOI eHepril ax HifK He eKkBiBaneHTHa KiflbKOCTI
TENnnoTn, AKy MOXHa OTpumaTh Big Takoro npunagy — Woro Tennosiggavi. KopucHa
Tennosigaaya, Sk npasumo, MeHwa (y AesdkuMx BUnagkax — CyTTEBO) 3a CMOXMBAHY NOTYXXHICTb.
| TON hakT, WO enekTpu4HMIn onantoBansHUM npunag mae notyxHicte 400 BT, abcontoTHO He
O3Hayae, WO MPOTArOM roAvHW BU OTPUMAETE KOpuUCcHe TennoHaaxomkeHHs 400 Bt-rog (y
AincHocti byae meHLwe).

2. I3 macnopTHMX OaHnX He 3pO3yMino, 3a SKMX YMOB BU3HAYaETbCA MOTYXHICTb npunagy u
onantoBanbHa Nnowa, Ae rapaHTyeTbca 3abesneyeHHa KOMGOPTHUX yMOB nepebyBaHHs. He
CEeKpeT, WO BenuuMHa BTpaT TensoTU 3aneXuTb Bif PiBHA TEnno3axuCTy OropoXeHHs,



TeMmneparypu BHyTpiLLIHbOFO 1 30BHILLHbLOIO I'IOBiTpFl, YMOB poO3TallyBaHHA KBapTUpu (pﬂp,OBa,
I'IepLIJI/IVI YM OCTaHHIN I'IOBer
# 3aranbHa NOTYXHICcTb, BT
400 R
1= TMnousa o6irpisy
10 kB.M

57 labapuTtn
30x60x1,2

XAPAKTEPUCTUKU

Puc. 2. XapaktepucTuUKu Ta BapTiCTb eneKkTpoonantoBaribHOro npunaagy

Y 1abn. 3 HaBedeHo 3HayeHHs BTpaT TennoTtu nnoweto 10 M? 4ns MeTeoponoriyHMx yMoB M. Kuesa
ONs Pi3HMX TUNiB KBapTuUp.

Ta6bnuusa 3. NoTpe6a y TennoTi Ha onaneHHa 10 M? nomewkaHHA (HeobxigHa Tennosipaava
onantoBanbHUX Npunaais)

Tun kBapTUpKU Be3 TepmomopaepHisauii, Bt 3 TepmomopaepHisauicto, Bt

710 410
960 550
1250 630

AHani3 Tabnuui nokasye, Wo notpe6a y TennoTi ansa onaneHHs 10 m? 6nusbko 400 BT Bignosigae
nvwe psAaoBiv KBapTUpi Y TEPMOMOAEPHIZ0BAHOMY 3a OCTaHHIMU BUMOraMm HoOpMaTuBIiB OyaNHKY.

[nsa 3abe3neyeHHss KOMGOPTHUX yMOB nepebyBaHHA y KBapTUPi OCTaHHLOrO noBepxy OyaunHky 6e3
yTenneHHa HeobXxigHa KiNbKiCTb nigBeaeHOoi TennoTn ctaHoBuTb yxke He 400, a 1250 BT, wo ytpudi
OinbLue, Hixx 3asBneHo BMpoOHMKOM. Kpim Toro, nam’sitaemo, WO TennoBsiggadya npunagy MeHwa 3a
NOTYXHICTb eneKkTpoHarpiBanbHOro enemeHTa. Tox, npuadaHun Bamu npunag matuMme Tennosigaady,
sika B AicHocTi 6yae y 4-5 pasiB MeHLLO 3a HeOOXiaHy.

Takmm YMHOM, BUKOPUCTAHHS ENEeKTPUYHOI eHeprii B onantoBarnbHMX npunagax i Bubip Takmx
npuvnagiB Mae HU3Ky 0cobnMBOCTEN i PU3KMKIB, AKIi MU PO3rMAHEMO Y HACTYMHUX YacTMHAX HaLLOro
mMatepiany.



