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MbIX UCIMOYHUKOB SHepUuU.

IMocranoBka mpodJemsl. [lo mporHozam aHanuTH-
KOB MHUPOBOI CIIPOC Ha MEPBUYHBIE YHEPrOpecypchl Oy-
net pacta Ha 1,5 % B rox - ¢ 12000 MHUJITHOHOB TOHH
HeTSHOTO SKBUBajieHTa (MIH. T H. 3.) B 2007 rogy no
16800 M. T H. 3. B 2030 rogy - cyMmapHBIi pocT cocTa-
BuT 40 % [1].

B macrosmuit MomMeHT 100b9a HepTH yOBIBaeT B 33
cTpaHax u3 48 ¢ HamOoumblmel BbIpaboTKOW. MexmayHa-
POIHOE IHEPTETHYECKOE areHTCTBO MPOTHO3UPYET HACTY-
mwienne "HedTsaHoro kpusuca" k 2030 r. Hecmotps Ha 1o,
YTO paccMaTpHUBAIOTCA PA3IMYHbIC ANBTCPHATHUBHBIE HC-
TOYHMKHA DJHEPIUU: OWTYMHBIE TIECKH, HE()TEHOCHBIE
CJIaHIIbI, CKVDKEHHBIH M Ta3u(UIIMPOBaHHBIN YToJb - BCE
OHU SIBJISIFOTCSI HEBO30OHOBIISIEMBIMH MCTOYHUKAMHU SHEP-
run. CreoBaTenbHO, MEpeNl YelOBEYECTBOM BCE aKTy-
aJIbHEE CTAHOBHUTCS TeMa YHEProcOepekeHHS.

AHa/IM3 TOCJeJHUX HCCJIe0BAHUNA M MyO0JuKa-
nuii. CymiecTBeHHBIME — (DaKTOpaMH, yCHIMBAIOIIUMHA
BHUMAaHHE K 3HEProcOepeXEHMIO, SIBISIOTCS 3KOJIOTHYE-
cKue mpoOsemMsl (yXyIIIeHne SKOJIOTHH, TII00albHOE I10-
TEIUICHUE) U OTKa3 OT HEKOTOPBIX NMEPCHEKTUBHBIX OTPaC-
JIed SHEPreTHKH BCIEACTBUE TEXHOTCHHBIX KaTacTpod
(mammpuMep, aBapus Ha SAEpPHOH anekTpoctanimn Dyky-
cuma-1).

3a nocneanue 40 1eT TEXHOT€HHAs! AEATEIBHOCTD Ye-
JIOBEYECTBA IIPHBENIAa K TOMY, YTO IOBBICWJIO Ha TPETh
copepkanne CO, B arMocdepe U MPOIOIDKAET CTPEMH-
TenpHO yBennumBaThes. CO, B armocdepe BbI3BIBACT
MTApPHUKOBBIH 3¢ (EKT, KOTOPHIH BiieUeT 3a coOOH MOBHI-
LIEHUE TEMIIEPaTypbl BO31yXa, TasHUE CHETOB, ITOBBIIIC-
HHE ypoBHS MHpOBOro OKeaHa M LENyI0 IENOYKYy HpH-
POIHBIX KaTaKIM3MOB, KOTOPBIE B KOHEYHOM UTOTE MOTYT
MPUBECTH K (PMHAHCOBBIM IIOTEPSM, MAacCcOBOW Trubenn
MIPEACTaBUTEINIEH JKUBOTHOTO MUPA U THOEIH YeJI0BEYECT-
Ba.

B 1992 romy MHOTHE CTpaHBl MHpa MPUILTH K IOTO-
BOPEHHOCTH IPEAOTBPATUTh OINACHOE AaHTPOIOTEHHOE
BMEIIATEIbCTBO B KIIMMaTHYECKYIO cucTeMy. B memom mo
cocrostauto Ha 2005 rox Gonee 133 crpaH, Ha 10O KO-
TOPBIX MPHUXOJUTCSA OKOJIO 75 % TII00aNBHOM IHEPTEeTHKH
o0beMa TEXHOTEHHBIX BBIOPOCOB, a Takxke okomo 80%
HaceJIeHUsT MUpa, YCTAHOBHWJIM IPENeN TI00aNbHOTO I10-
terieHnst Ha ypoBHe 2°C. Hambonee ys3BUMBIE CTpPaHBI
ycranoBmnu mpenen 1,5°C, tak xak moreruieHue Ha 2°C
MOJKET HaHECTH MM HENOIPaBUMBIX yiiepo [2].

O6mas wmomHuocte ADC I'epMaHUM COCTaBISIET
21490 MBT, 310 23 % oT 00111eT0 00BEMa FHEPTOMOTPEO-

nenus. /s cpaBHEHMs], MOLHOCTb YKPAUHCKOM aTOMHOM
sHepreTuku - 13,83 MBT, uro cocraBiseT 48 % ot obe-
ro TIOTpeOIeHHs AIEKTPOIHEPrun B ctpane. Bmecto ADC
I'epmaHus HamepeHa CTPOUTH ra3oBbIE JIEKTPOCTAHIMU
(mMmopt raza yBenmuuTcs Ha 22 %), Tak)Ke HEMIIbI I1a-
HUPYIOT Pa3BUBATh YrOJNBHYIO U aIbTEPHATUBHYIO JHEp-
TETHUKY.

Heabr cratbu. [IpoBectn aHanu3 3¢ ¢HEKTUBHOCTH
WCTIONIb30BaHMS BO30OHOBISIEMBIX HICTOYHUKOB YHEPTHH.

OcHoBHbIe MaTepuaabl uccaegoBanus. [IpuHIMD
UCTIONIB30BaHMs BO30OHOBIISIEMOM SHEPTUH 3aKIIIOYAETCS
B €€ IOJI[y4YeHUH U3 MOCTOSHHO MPOHMCXOMAIINX B OKpY-
Karoleil cpele MpoIeccoB M MPENOCTaBICHUH I TeX-
HUYECKOTO MIPUMEHEHHS.

B 2006 rongy okosio 18 % mupoBoro morpeGiieHHs
9HEPruM OBUIO YJOBJIETBOPEHO 32 CYET BO30OHOBIIIEMBIX
HCTOYHHMKOB 3Hepruu, npuieM 13 % - Gnaromapst UCIIONb-
30BaHUIO TPAAUIIMOHHOW OMOMAacChl, B YaCTHOCTH CXKHTa-
HUIO JIPEBECHHBI. | MIPO3TICKTPOIHEPTHS SABIACTCS KPYyI-
HEWIIMM HCTOYHMKOM BO300HOBISIEMON 3HEprud, obec-
neunBas 3 % MupoBoro nortpebneHus sHepruu u 15 %
MHPOBOH BBIPAOOTKH 3JIEKTPOIHEPTHU.

B "IIporrose mupoBoii suepretuxu” [1] ykazaHo, 910
k 2030 r. Ha BO30OHOBIIIEMbIE HCTOYHUKH SHEPTUH OYyAET
npuxoautcs 29 % mpousBoACTBA IIEKTpodHEpTHH U 7 %
MIPOU3BOJICTBA MOTOpHOro ToIuMBa. CylecTByeT Bepo-
STHOCTh, 4T0 K 2050 T. 00BEM MIPOM3BOACTBA SJIEKTPO-
SHEPruM MOXkKeT BoIpacTd A0 50 %.

Hcnonp3oBaHue sHEPruM BETpa YBEIUUMBAETCS MPH-
MmepHO Ha 30 % B TOJ, 10 BCEMY MHUPY C yCTaHOBJICHHON
MotHocThio 196600 MBT B 2010 roay. Exxeronnoe mpo-
M3BOJICTBO JIEKTPOIHEPTHH B (HOTOIIEKTPHUECKOM Mpo-
MBIIUIeHHOCTH HocTurio 6900 MBT B 2008 romy.

B nacrosmee Bpems okono 100 cTpaH UMEIOT CIIeIH-
aNbHBIE TOCYJapCTBEHHBIE MTPOTpaMMbl ocBoeHUsI BUD u
YTBEpKJIEHHbIE Ha TOCYJapCTBEHHOM YPOBHE HWHIMKA-
TUBHBIC TIOKa3aTeNH UX Pa3BUTUSA HAa CPETHECPOUHYIO U
JIOJITOCPOYHYIO EPCIEKTUBY.

BonbmMHCTBO CTpaH ONpeneNsoT CBOEH IEeNbo 10-
outbcs Bkiaga BUD B sHeprobOaxaHc cTpaHbl Ha YPOBHE
He menee 15..20 % x 2020 r., a cTpansl EBponeiickoro
Coroza - 10 40 % x 2040 r. IlpuoputeTrHoe pa3BHUTHE
BHD3 ¢ temnamu pocTa B JECATKU NPOLEHTOB B IO OCY-
LIECTBJIAETCSA IPHU MOILHOM IOCyAapCTBEHHOW 3aKOHOMA-
TEJNBHOM, (PMHAHCOBOHM M MOJUTUYIECKOH MOIICPIKKE.

Crnemyer OTMETUTh, YTO B (PU3UYECKOM CMBICIIE
SHEPrHsi He BO3OOHOBIISETCS, & MOCTOSIHHO W3bIMAETCS U3



BBIIIICHA3BaHHBIX MCTOYHMKOB. M3 coJIHEYHOW 3Hepruw,
MpHUOBIBAIOIICH HA 3EMITIO, JINIITh OYE€Hb HEOOJIbIIAs YacTh
TpaHcdopmupyeTcss B apyrue Qopmbl 3Hepruu, a 0o0ib-
miasi 4acTh MPOCTO YXOAUT B KocMoc. Korma-HuOyzap, B
cBsa3u ¢ yracanueMm CojHIa, mepe] 4eJI0BEYeCTBOM BO3-
HUKHYT HOBBIE SHEPTeTHYECKHE TPOOIIEMBI.

B 2011 roxy npeanpustusi BO30OHOBISIEMOH dHEpre-
TUKH YKpauHbl BbIpaboTamn 360 mun/KBT "3eneHoit"
SHEPTUH, B CIEOYIOIIEM TOAy 3TOT Pe3yibTaT IOJDKEH
Bo3pactn BTpoe. [lo cocTosiHMIO Ha KOHeN JIeKadps
2011 roma oOmas MOUTHOCTh YKPAaMHCKHX COJHEYHBIX
anekTpocTanuuii cocrapnser 170 MBT, BerpomapkoB -
117,5 MBT, Mansix ruaposnekrpoctannuii - 104 MBT,
00BEKTOB TEIUIOBOIl TeHepaluy Ha arpapHbIX U JpeBec-
HBIX 0TX0Aax - 68 MBT. B Vkpaune nelcTByioT 2 mpo-
MBIIUICHHBIX MPEIIPHUATHS O MPOU3BOJCTBY MOTOPHOTO
OMOTOIUIMBA OO0IIEH MOIIHOCTHIO OKOJIO 30 THIC. T TIPO-
Iykuud B rox [3].

YcraHOBIEHHAas MOINHOCTH cucteM BIUD VYkpaunsl
cocraBisieT 460 MBT, a cpenHsisi POU3BOAUTENBHOCTE B
yac cocraBuia okoso 41 MBT, To ects KII/] He npeBpia-
er 9 %. Takas Hu3Kas >PQEeKTHBHOCTL CBsS3aHA C HEpaB-
HOMEPHBIMH CYTOYHBIMU M CE30HHBIMH MOTOKaMH SHEPTHU
COJIHIIA U BETpA.

Heo6xommmo otmernts, uto BIID nMeroT xak maccy
JIOCTOMHCTB, TaK U CYIIEeCTBeHHbIe HemocTaTku. K Hemoc-
TaTKaM HpexIe Bcero oTHocuTcs To, uro BUD xapaxrepu-
3yI0TCs, KaK MPaBUIIO, HEOOJIBIION MJIOTHOCTRIO SHEPreTU-
YECKUX TOTOKOB: COJIHEUHOE M3IydeHHe - MeHee 1 kBT Ha
1 M%, Berep mpu ckopocTH 10 M/C M IIOTOK BOJBI IPH CKO-
pocti 1 M/c - okomo 500 Br na 1 Mm%,

B TO Bpems Kak B COBPEMEHHBIX SHEPIreTHUECKUX YCT-
poiicTBaX MbI UMEEM MOTOKH, U3MEPSEMBIC COTHSIMH KHJIO-
BATT, 2 MHOTZIA M MeraaTTamu Ha 1 M°. CGop, mpeoGpaso-
BaHHE W YNPABJICHUE SHEPIETUUCCKUMU MOTOKAMH MaJIOH
IUIOTHOCTH, B PsZie CIy4acB MMEIOIINX CyTOYHYIO, CE€30H-
HYIO U TMOTOJIHYIO HECTaOMJIBHOCTh, TPEOYIOT 3HAYMTEIb-
HBIX 3aTpaT Ha CO3/IaHWE NMPUEMHHKOB, peoOpa3zoBaTenei,
aKKyMYJIITOPOB, PEryJISITOPOB U T.NI. BrIcOkne HavyagbHbIE
KaluTaJbHbIE 3aTPAThl, OHAKO, B OOJBIIMHCTBE CIydYacB
KOMIIEHCHPYIOTCSI HU3KMMH KCIUTyaTallMOHHBIMH H3/IEPIK-
KaMH.

Baxno noguepkHyTh, 4TO Hcnonab3oBaHue BUD oka-
3bIBAETCS IIEIIECO00PA3HBIM, KaK MPaBWIIO, JHIIb B ONTH-
MaJIbHOM COYETAaHHH ¢ MEPaMH MOBBIICHNS 3HEProdddex-
TUBHOCTH: HAIpUMep, OECCMBICIEHHO YCTaHABIUBATH JIO-
porue CONHEYHBIE CHUCTEMbI OTOIUICHUSI WM TEIIOBBIE
HAcOCHI Ha JIOM C BBICOKMMH TEIUIOBBIMH NOTEPSIMU, HEpa-
3YMHO C TMOMOIIBI0 (DOTOIICKTPHUESCKHUX Ipeodpa3oBare-
Jed oOecrieurBaTh MHUTAHUE DJIEKTPOIPUOOPOB C HU3KUM
KIIJ, Harmpumep, cUCTeM OCBELICHUS C JaMIaMH HaKalld-
BaHus [4].

JIOCTaTOYHO COMHUTENBHO 3BYYHT TE3HC MO CPOKaM
OKYIIaeMOCTH WHBECTHIMI B cucteMbl BUD: "OcHoBHOM
TUTIOC TEXHOJIOTHI BO30OHOBIIAEMOH SHEPTHH - 3TO TO, YTO
OHHM 00ECTIEUNBAIOT JCIICBBIC U HAJEKHBIC YHEPrOHOCHUTE-
JIM Ha TPOTSHKEHUN MHOTHUX JIET YK€ I0CNIe TOro, KaK MH-
BecTHLUSI OKymnmna cebs. JKu3HeHHbIH MK OMOTOILIMB-
HBIX YCTaHOBOK, HaIlpHMEp, COCTaBISIET OKoylo 15 ier, a
HEOOJBIITUX THAPOIIEKTPOCTAHITHIA - 30 JIET, TO €CTh, €CIIU
Bbl MHBECTHPOBAIM B CO3JAHUE THJIPOIIEKTPOCTAHLINH,
KOTOpasi OKyNMJIach yXe uepe3 7 JeT, TO B TeUEHHE elle
MUHUMYM 20 JieT BbI Oyziere oOecredeHbl Ha/ISKHBIM U

JICUIEBBIM 3HEproHocureneM. lIocKombKy y TOJOOHBIX
WHBECTUIIMH BHYTPEHHSII HOpPMa OTJA4M SIBIISIETCS BBIIIE
MPOLIEHTA IO KPEIUTY, B3ATOMY I €€ OCYIIECTBIICHUS,
Jr00bIe TOTIOTHUTENBHBIC 3aiiMbl KOMIIAHUU B CBSI3U C MH-
HOBaLMsIMU OyIyT Majlo BIMSATH Ha OajlaHC KOMIIaHWH, a
(bmHAHCOBAS BHITO/IA - OUYEBHIHA'".

Heo0xonuMo y4uThIBaTh, 4TO MPAKTUYECKH BCE BUJIBI
ycrpoiictB BUD 3a uckmouennem Ternossix Hacocos (TH)
SHEPTHIO HE TOTPEOIIOT, IPH 3TOM HH OJHOTO BH/IAa HEBO-
300HOBIISIEMOTO TOIUIMBA, & TOJBKO BhIpadaThiBaioT. Oc-
TaJIbHBIC YCTPOWCTBA SBIISIOTCS IPE00Pa30BaATEISIMHI OTHO-
T0 BUJA SHEPTUU B IPYTOM.

ITosToMy depe3 HEKOTOpPOE BpeMsI JOPOrOCTOSINIHE
ycrpoiictBa BUD okynarorcsa. OkynaeMocTh TEIUIOBBIX
HacocoB (TH) mo cpaBHEHHIO ¢ OOBIYHBIMHU TEILUIOTCHEPH-
pytormmumu yerpoiicteamu (TT'Y) mpoucxoaur 3a cuer To-
ro, 4ro kod(duiment npeodpazoBanus Oonbuie 1 (kak
npaBuio, ot 3 110 6), B otanune oT TI'Y, y KOTOpBIX OH 32
cueT HeM30EeKHBIX MOTEPh BCeraa MEHbIIe 1.

BoiBoapl. [lo3nTHBHBIME (hakTOpaMH BHEIPEHUS HO-
Boii Texuuku BUD, TT'Y, TH sBusioTcs NOCTOSHHOE II0-
BoieHne KII/l coBpeMEHHBIX TEXHWYECKHX YCTPOWCTB M
CHIDKCHHE yAenbHOU cebecronmmocTd. Hapsimy ¢ HekoTo-
peIME TipeumMyInecTBamMu BUD mMeroT cepre3Hble Hemoc-
TaTKH - OONBIIME TabapHTHl, MOTPEOHOCTH B CEPHE3HBIX
HMHBECTHLIMAX, BBICOKYIO CTOMMOCTH. Ilo3TOMY TIJIaBHBIHM
aKIeHT JI0JDKeH OBITh cieflaH Ha KOMILUIEKCHBIE SHeproche-
peraronye TEXHOJIOTHH B SHEPTOEMKHX ITPOM3BOACTBAX.
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Abstract

WAYS OF DEVELOPMENT AND INTRODUCTION
OF ENERGYSAVING TECHNOLOGIES

N. Kundenko, C. Molskyy, I. Torbievskaya

The analysis of the use and development of energysav-
ing technologies is conducted with the use of vozobnov-
lyaemykh energy sources.
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