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Yrpaina

B crarTi mocmimkeni HeTpaTuIliiHi
JUIsl YKPATHCBKOI I'e0TEpMaJIbHOI €Hep-
TFeTUKH CIOCOOM TeHepaiii elek-
TPUYHOI  eHeprii 3  BUKOPUCTaH-
HAM HU3BKOTEMIIEPATYPHOIO TEIIO-
BOTO  NOTEHLially,  HPUTaMaHHOIO
TiApOTEOIOTIIHOMY CEPEIOBUIITY
teputopii YKpaiHu, 3 3aCTOCYBaHHSAM
HU3BKOKUTUITYMX POOOUNX Till, @ TAKOK
KOMOIHOBaHOTO CHOCO0Yy 3 BHKOPHC-
TaHHAM TPUPOJHOTO rasy, PO3YHHEHO-
ro B TepMaJIbHiH BOMI.

bi6mn. 4, Tabmn. 2, puc. 8.

B crarbe wuccienoBaHbl HeTpa-
TUIMOHHBIE U1 YKPauHCKOW TeoTep-
MaJIbHOH SHEPreTHKH CHOCOOBI Te-
HEpalluM 3JIEKTPUYECKON »HEeprum c
HCIOJI30BAHUEM HHU3KOTEMIIEpaTypHO-
IO TEMJIOBOTO MOTEHINANA, IPUCYIIETO
THIPOTEOIOTHYECKONH Ccpele TeppuTo-
puu YKpauHbl, C TPUMEHEHUEM HU3KO-
KUIIIMX pabovuX Tel, a TaKKe KOM-
OMHUPOBAHHOTO CIIOCO0A C HMCIOIB30-
BaHUEM IPUPOJHOTO Ta3a, pacTBOPEH-
HOTO B TEPMaJIbHOW BOZE.

The article explored non-
traditional for Ukrainian geothermal
energetics able to generate-of electri-
city using low-potential heat, inherent
at hydrogeological environment in
Ukraine, with the use of low-boiling
working fluids, as well as the combined
method of using natural gas, dissolved
in the thermal water.

KurouoBi ciioBa: reorepmaiibHa €HEpPreTHKa, TepMalbHA BOJA, TETUIOOOMIHHUK, MPUPOIHHUH Ta3, Ta30-
MOPITHEBUH JIBUTYH, €JICKTPOCHEPTIsl, TeHepallis, HU3bKOKHUILIYE poOoUe TiJIo, TypOiHa, TypOIHHUN ITUKIL.

HPT — Hu3bKOKHUILISTYE pOOOYE TINIO;

I'TIJ] — ra3onopIIHEeBHil IBUTYH BHYTPIIIIHBOTO 3TrOPSIHHS;
I'llC — reorepmanbHa LMPKYJSALiAHA cucTeMa (IMIJI36MHHUM KOJEKTOP—BHI00yBHA CBEPIOBUHA— TEILIO-
OOMIHHUK—TIOTJIMHAJIbHA CBEP/IJIOBUHA—TII3EMHHI KOJIEKTOP).

Bcmyn

[eorepmanbHa eHepreTHKa peasizyeTbes, SK
MPaBWIIO, B OTHOMY 3 JIBOX IIPOSIBIB: a00 B reHeparii
MIPOMUCIIOBOT TEIUIOBOI €HEeprii s OmajeHHS 1
rapssyoro BOJONOCTadyaHHsA, a0o0 B  reHepauii
eJIEKTpUYHOI eHeprii. B okpeMux Bunaakax MOKJIuBi
OJTHOYACHO oOuaBa mposiu. [lepmuii Bua renepartii
B YKpalHl X04a 1 He MacoBO, BCE XK Mpe/ICTaBICHUI
JEKUJIbKOMa JIIOYMMH IPOEKTaMH 1 HAayKOBO J10-
CTaTHbO TPYHTOBHO BimpanboBaHui. Jpyruit xe
HANpSMOK, 32 BHHATKOM OJHOTO MaJIOTIOTYXXHOTO
JOCITITHOTO 3pa3ka B Kpumy, HaBiTh HE CTOITh Ha
NOPSAJKY JI€HHOTO Hl B IJIAHOBUX HI B €HEPreTud-
HUX BIIOMCTBax. [IpMymHOI0 1BOTO €, TMO-Teplie,
TIHACHO OO’ €KTHBHI MPUYHUHHU, 30KpEMa BiJICYTHICTh
IPUPOAHUX apoTepm abo, xo4a 6, TepMaIbHOI BOAU
3 TEMIEPATYPOIO, BIAUYTHO OUIBLIOI0 TEMIIEpaTypu
KHITIHHS, @ TaKOXX BIJICYTHICTh KOIITIB Ha TI'e€OJO-

riYHy po3BiKYy Ta Ha OypoBi pobortu. Ilo-mpyre,
e BKpail HEBUNpaBAaHl CyO0’€KTHUBHI MPUYU-
HU:  BIACYTHICTh  HEOOXigTHOTO  OOJaJHAHHA,
HEKOHJIUIIHHICTh TepPMaJbHUX BOJ Ha BiAMIHY BiJl
Sapy61)KHI/IX ymoB (P®, Iramia, CIIA, ®ininiau
1 T.J.), BIACYTHICTh rany31 K TakKoi, HEpPEeH-
Ta0eNbHICTh TEXHOJIOT11, BIJICYTHICTh CIIEHIaJICTIB
1T 1 HacnpaBzu e He6a>1<aHH;1 a 4acTo 1 cympo-
TUB, TAJy3€BUX 1 YNPABIIHCHKUX CTPYKTYD 3ampo-
Ba/DKYyBaTH 1[I0 HOBY Trajy3b uepe3 KOPIOpaTUBHUN
iaTepec. [Ipu 1mpoMy, BKazaHi 00’ €KTHUBHI MPUYH-
HU TEpeOUTBIIYIOThCS 0 PIBHS HEBUPINTYBaHUX
npoOsieM, a HaMaraHHs HAayKOBUX YCTaHOB HeE
3HAXOAATh MIATPUMKHU. 30Kpema, B VYKpaiHi €
JOCTaTHIA 1 HAyKOBHW 1 MPOMUCIOBUHN TMOTEHITIAT
JUIS CTBOPEHHS BJIACHOTO o0OJanHaHHS Oyab-sSKOi
CKJIQJHOCTI.

B naniit po6Goti Ha mpuKIaal KOHKPETHOTO PO-
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JIOBHILA OOIPYHTOBYETbCS peajibHa MOXKIIUBICTD
npsiMoi reHepallli eIeKTPUYHOI €Heprii sIK 3 BUKO-
PUCTaHHSIM HU3BKOMOTEHIIIHHOTO Te0TepPMAaJIbHO-
ro TerioHocis i Typoinnoro nukiry Ha HPT, Tak i 3
BUKOPUCTAHHSAM PO3YMHEHOTO MPHUPOJHOTO rasy,
KWW € BYIJICBOJHEM 3 BMICTOM MeTaHy 83...89 %
[1]. B poboTi mocmimkeHi yci MOXIJIHBI CHOCOOH
BUKOPHCTAHHS LUX CKJIAJOBUX TI€0TEPMAaJIbHOTO
¢Groiny — BOAM 1 PO3UMHEHOTrO y Hill MPUPOAHOTO
ra3y, JJIs TeHepallii eJIeKTPUYHOI eHeprii.

Ilepedymosu 3acmocysanna mypoinnoi
enexkmpozenepauii na HPT

Hns mepeBaxkHOi ~ OUIBIIOCTI  ICHYIOUHX
TypOIHHMX LMKJIIB B Tajly3l eJeKTporeHeparii
OCHOBHMM pOOOYMM TIJIOM € TApOBOMASHA CYyMIiIll,
SK HAWJIENICBIIMA TEIUIOHOCIH MIXK JDKEpeIoM
Teroth 1 TypOiHow. Bojga Mae MOXIUBICTH
3a/10BOJIBHUTHU yCl PpO3paxyHKOBI IapamMeTpu
TepMOI[HHaMi‘lHOFO LMKy B KOHTYpl 3a YMOBH
il HarpiBaHHSA OO BIATOBIAHOI LUM po3paxyHKam
TeMIIepaTrypu, HEOOXiAHOT JUIs KUMIHHS 1 MapoyTBO-
pEHHSL.

B reorepmanpHiii €HEpreTHIll TaKe HarpiBaHHS
Moo O BimOyBaTHCh BiJ HArpitoro MpUPOA-
HUM  [UIAXOM  TeoTepMalbHOrO  (Qmioigy B
TerI00OMiHHOMY oOsagHaHHl. Ha >xanb, B jk0qHO-
My POIOBHIII YKpaiHH TeoTepMaibHUil (iroin He
€ TIaporo, a JIMIIE BOJOK0, MPUUOMY B OLIBIIOCTI 3
Temreparyporo, mo He mnepeBumrye 100 °C, i He
30aTHUM  3a0€3meunTH  HEoOX1HUX NapaMeTpiB
JUIS TIapOyTBOPEHHS, HAaBITh SIKIIO BOHA JICIIO
BHIA 32 TEMIICPATypy kuminHsg. CBiTOBa Hayka i
MPAKTHKA, B TOMY qHCIl yKpaiHChKa, 3HANUIIITN BUX1
13 Takoro crtaHoBuIa [2]. 3HalaeHi Takl PiIWHH,
TEeMIIEpaTypa KUIMHHS SIKUX 3HAYHO HIDKYA 32 TEM-
nepaTypy TreoTepMalibHOTo TemioHocis. Humu
BUSIBUIACH JIOCTaTHBO BEIHMKA KIIBKICTh SK YH-
CTHX Ta3iB, TaK 1 CyMilll JESKUX 3 HUX, arperaTHuit
CTaH SKUX 3a KIMHAaTHOI TEMIIEpaTypu SBIISE
piIMHY, a KWIIHHS BiIOyBa€ThCS B Jiama3oHi Bij
35 no 70 °C [3]. Takum poOoUUM TiIaM MPHUCBOLIN
abpesiarypy HPT — Hu3bKOKMIUISYI pobOodl Tiia.
B OGinpmiocTi mi rasm € ByrieBomHsIMHU [4]. Skmno
TaKUM TiJIOM 3allOBHUTH KOHTYp TYpOiHHOI ycTa-
HOBKHM 1 JIOBECTH HOTO Temmeparypy 1O KHITiHHS
3 BHUCOKMMHU NapaMeTpaMu Iapu, TypOiHa IO4YHE
MpAIfOBaTH B IITAaTHOMY pexkumi. [kepenom Termio-

TH JJIsl TAKUX YCTAHOBOK MOXKE OyTH 1 reoTepMalib-
HUM QIroiz.

Ilpouecu i cucmemu ceomepmanvnoi
enexkmpozenepauii na HPT

B nmaniii po0orti, i3 BigoMux, BUOpaHUi Ta3 i3
HaWHWKYOIO Temrieparyporo kumiHHs — 35.7 °C,
1 HaWKpamuM#u TEPMOIWHAMIYHUMHU TOKa3HUKA-
MU, 1ie H-neHTaH. ®peonoBi HPT, mo maroTth me
HIDKYY TeMIepaTrypy KHUIiHHS, ajle 3a I1HIIUMHU
TEPMOJUHAMIYHUMH TapaMeTpaMu IMOCTYHAr0Th-
Cs H-TICHTaHy, HE pO3IVISAAIOTHCS. Y3araJbHEHa
cxeMa TypOIHHOI eJEeKTPOTreHEePyU0i YCTAaHOBKHU
Ha HPT wmae takuii Bursig (puc.l). Ilpunnun ii
nii y BapiaHTi UKy PeHKiHa € 3araJlbHOBIIOMUM
1 He TOTpeOye MOSICHEHbD.

5
—»
—»
—»
—
—

Puc.1. Y3azanvnena cxema mypoinnozo konmypa
enekmpocmanuii na HPT:
1 — mypoina; 2 — enexmpozenepamop;
3 — KoHOencamop 3 8i06000M menna;
4 — HrcueunvHuil Hacocy

5 — mennooominnux-napozenepamop.

I[Ipy BuUKOpHUCTAaHHI TaKOro KOHTypa B
reoTepMalibHIll E€HepreTHlll 3 HarpiBaHHSAM 1 BH-
napopyBanHsM HPT  reorepmanbHONO  Terwio-
TOIO L CXeMa 3aJMIIAEThCA HE3MIHHOWO (puc. 2),
TUIBKM ~ [ApPOT€HEpaTopoM  BUCTyIA€  IeoTep-
MaJIbHUN  TEIUIOOOMIHHMK-yTHII3aTop  (mami —
tennmooominauk I'LIC), B apyromy KoHTYpi fKo-
IO CTBOPIOIOTHCS YMOBH, WIO JO3BOJISIOTH Mak-
CUMalbHO €(EeKTUBHO TNEpeaaBaTH TEIUIOTY BiJ
reorepmMaipHOro (uuoiny pobouomy Timy, fke 13
CTHCHYTOI HAcCOCOM pIiAMHU  TEPETBOPIOETHCS Y
Meperpity mapy BHCOKOTO THCKy. lle BimOyBaeThcs
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3aBISIKM TOMY, III0 TeMIeparypa TeoTepMaIbHOL
BOJM, B 3aJICKHOCTI Bij pomoBuima, B 2...3, a TO 1
B Ouiblle pa3iB, MEPEBUILYE TEMIIEPATYPY KHITIHHS
HPT npu Bubpanomy no4arkoBOMy THCKY.

VY Bumaaky, SKI0 reorepMaibHUN (BIroim e
W MicTUTh y €00l pPO3YMHEHUN TPUPOAHUNA Ta3,
MOCTA€E 3aBIaHHS HOTO BHIIyYEHHS 3 BOJIU JO TOTO,
SK BOHA HaJiiae y Tem1ooOMiHHUK. g 1bOTO
HEOOX1THO BKJIIOUUTH B CXEMY CIEIiaIbHUM ce-
napartop, OymoBa sSIKOTO pPO3poOJieHa 1 3amaTeH-
TOBaHa aBTOPOM [5], a TakoX Ta30MOPUIHEBUN
nBUTYH BHyTpimHboro 3ropsHHs (I'TIJ]) 1 momat-
KOBUU €JICKTpOreHeparop, 10 MPUBOIUTHCS B
JiI0 1M JIBUTYHOM. Temep mporiecu B YCTaHOBIII
IPOTIKAIOTh TAaKMM YHWHOM: Ta30BMICHA Tep-
MajbHa BOJa, MiAHATA 13 cBepmioBuHH 1 (puc. 3)
BUJIOOYBHHM HAcoCOM 2, HAJXOIUTh MijJ TEBHUM
THUCKOM y cemnaparop 3, Je MiJ A€ BIAICHTPOBUX
CHJI 1 TpaBiTallil Ha BOAY Ta BUIBHOTO PO3LIMPEHHS
1 BUTSDKHOTO Hacoca Ha ras3, OCTaHHIN BiJIUIS€THCS
BiJl BOIIM, SIKa HAJIXOAUTh y TEIJI0OOOMIHHMK 13, 1e
BIITA€ TEIUIOTY POOOYOMY TUTy TYpOIHHOTO KOH-
Typa. BuiydeHuii 1 HakonmuM4eHUN B rasroipaepi
Ta BHUCYNICHHA B CHCTEMI MIATOTOBKM 4 ras3,

nonaerbest y ['TIJL , sikuil mpuBOIUTE y IO €JIeK-
[0 HE3aJeXKHO BIJ TEeHeparopa 3

TpOTeHEpaTop,

TypOIHHUM HPHUBOJOM TaKOXX BHPOOJISE €IEKTpUY-
HY CHEprilo, MIC/II YOro BHUKHUIAETHCS Yy aTMOC-
bepy BXKe y BUIVISAL BiANpanboBaHMX (Haml —
BUXJIONIHUX) Ta3iB. Takum 4uHOM, i3 TepPMAILHOTO
bmoiny KOPHCHO BHKOpI/ICTaHl ycl Horo ckiajiosi,
IpHIOMY yCl CKJIaJI0B1 BI/IKOpI/ICTaHl JUIsL TeHeparlii
Tinpku enektpudHoi eHeprii. (IIpm peanmbHOMY
CTBOPEHHI TaKoi CIICKTPOreHEPYIOU0i  yCTaHOB-
KU B CXEMI MOXeE 6yT1/1 TIJIBKA OJIUH reHeparop,
O TPUBOAUTHCS B JUI0 OTHOYACHO TYypOIHOMO 1
['TIJI, crmiBBICHO CHOMYYEHHUMH 3 TEHEPATOPOM Ta
o0naJlHaHUMU CHUCTEMOIO CHHXPOHi3allii YacTo-
TH OOEepTaHHs, 110 HE BXOAMTH y PO3INISIA B JaHIH
crarti). Ha »xamp, y Takoi cXeMH € I1CTOTHHH
HEJIOIK: BEIMKI 00carn BHXJOMHMX Ta3iB I'TIJ]
BUKHUJAIOTbCI B arMmocdepy y BUDISIAI CKUAHOL
TEIUIOTH 3 TemimepaTryporo, Onusbkoro 1o 500 °C.
Sk MO>KHA BUKOPHCTATH 1 IIEH TETUTOBUN TTOTECHITIaN?

HasiBHiCT B cxeMi TypOIHHOTO KOHTypa J103-
BOJISIE 1€ 3p0OUTH e(PEeKTUBHO, A0 TOTO X 3 BIAUYT-
HUM 30UIBIICHHSIM K.K.JI. CaMOTO TYypOIHHOTO KOH-
Typa Ta 30UIbLIEHHSM OOCATIB BUPOOJIEHOI 3 HOTO
JIOTIOMOTO0 eJIeKTpu4HO1 eHeprii. Lle nocsaraerbcs
BUKOPUCTAHHSAM TEIUIOTH BHUXJIOMHUX Ta3iB JJs
JIOJIAaTKOBOTO ~ MIITPIBY TEpMajbHOI BOAU  abo
neperpiBy napu podo4yoro Tija TypOIHU.

Puc. 2. Y3azanvnena mexunonoziuna cxema napomypoinnoi e1iekmpozenepyouor
YCHAHOBKU HA 2e0MEPMANbHIN WUPKYIAYIUHIN cucmemi.
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Puc. 3. Cxema kombinosanoi enekmpozenepyrouoi ycmanoexu na I'llC,
Menno0HOCIl AKOT HacuyeHull npupoOHum 2azom, 3 euxiaonom I'Il/] y ammocghepy.

BukopucTaTti moTeHItiaia BUXJIOMHUX Ta31B MOX-
Ha JBOMA CII0CO0aMU:;

1. Ilpomyckatu ix depe3 1Ie OJIUH TEIUIO-

OOMIHHMK, BTOPHHHHUH KOHTYp SKOTO BKIIIOYE-
HUM MDK cenaparopoM 1 temooominHukoM ['IIC.
ToOTo, BUXJIONHI Ta3W JOTPIBAIOTh TEPMAJIbHY

BOIYy 10 OUTBIIBHCOKOI TeMmreparypu. Taka cxema
300pakeHa Ha puc. 4.
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2. TlpomyckaTtu BUXJIONHI ra3u 4epe3 TOW ke
JIOJATKOBUHN TEITIOOOMIHHUK, ajie Oro BTOPUHHHIMA
KOHTYp BKJIIOUHTH O€3MOCEepeHhO B TYPOIHHHM K
OHTYp 3a BUXOIIOM pO0OOYOro Tijiia i3 TErI00OMiH-
Huka ['IIC. ToOTo, BuUKOpUCTaTH SIK KJIAaCHYHUN
nmaporieperpiBad, II0 YacTO BHKOPHCTOBYETHCS
y TapoBOISHUX TYpOIHHMX cxemax. Taka cxema
300pakeHa Ha pucC. 5.

A
Buxnon
H

i
S
N

MpuaHayeHHs
Tpybonposogais

- TépmanbHa Boaa
- ra3 NnpupoaHUin
- BUXNOMHWUIA ras
- poboye Tino Typ6iHu B pisHux dasax
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Puc. 4. Cxema KomoOiH0BaAHOT eleKmMpPO2eHePyIOH0i yCmaHo8KU 3 nepeoayero
ckuonoi mennomu I'll/] ¢ mennooominnux I'I[C.
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- TépMaribHa Boaa |

- ra3 npupoaHui

- BUXIOMHWIA ras

- poboue Tino TypbiHK B pi3HUx asax

Puc. 5. Cxema kombinosanoi enekmpozenepyrouoi yCmanoeKu 3 nepeoayero
ckuonoi mennomu I'Tl/] 6e3nocepednvo é podouuit Konmyp mypoinu.

[Tpu poMy, B 000X BUMNAAKaX TEIJIOBA MOTYX-
HICTb, sIKa TEPEAAETHCS BiJl BUXJIOMHUX Ta3iB, € Of-
HAKOBOIO 1 BU3HAYAETHCS 32 KIIACHYHOIO (POPMYJIIOI0

Q(f&: Gea'.Cpea.(t@a@x_ tB[‘.BMX).an, (1)
ne:

Q — TeIIoBa IMOTYXKHICTh BMXJIONHHX Ia3iB,
kJDx/kr -K;

G, — BATpart¥ BUXJONHMX Ta3iB Ha MiJIrpiB
TEMJIOHOCIS, KI/CEK;

C — TEIIOEMHICTh BHUXJIOMHUX Ta3iB IMpHU

pec. :

cepennii remneparypi, 550 °C, xJx/kr-K;

t ..~ TEMIIEpATypa BUXJIONHMUX Ta3iB Ha BXOMII
B TEIJIOOOMIHHHK;

{ ~— Temmeparypa BHUXJOIHHX Ta3iB Ha

62.6UX.

BUXOJII 3 TEINIOOOMIHHMKA, K;
1.~ K.K.J. TEII00OMIHHUKA-yTHIII3aTOPA,

ajie TOYKa MPUKIAIaHHS 11€i MOTYKHOCTI pi3HA: y
nepuoMy crnoco0i BoHa BUKOpUCTOBYeThest B ['LIC
JUIS  JOJATKOBOTO  MiJITpiBaHHSA TeO0TepMasbHOI
BOIM; B JApyroMy — Ha IMeperpiB Oe3mnocepen-
HBO pobodoro Tima. B mpomy pasi epexkTuBHICTH
TEIJIOMAacOOOMIHY BHUXJIOITHUX Tra3iB 3 pobodnM
TiJIOM TypOiHHM 3HAYHO BHUIIA, OCKUIBKH B MEPIIOMY
BUMAJKY TepMallbHa BOJa 3 TIEPBUHHOIO KOHTYpa

terooominauka ['TIC cnouarky mnepenae Temo-
Ty NPOMDKHOMY TEIUIOHOCIIO, HAmNpUKIAL BOMIl, Y
BTOPHHHOMY KOHTYpi, a BXKE BTOPHHHHUI KOHTYp
nepegae podoYoMy TuTy, SIK€ Ha IIKA TIISHIN 3HA-
XOJIUTHCSL YACTKOBO B PIJKOMY CTaHi, a YaCTKOBO B
CTaHl mapu. Y JPyromy >X BHUIAJKy BHUXJIOIHI Ta3u
MepealTh TEIUIOTY 0e3mocepesHhO POOOUOMY TLITY
B TYpOIHHOMY KOHTYPi, TPHUOMY BXKE y CTaHi mapu
nepen BxogoM y TypOiHy. Ilpu npomy KUIBKICTH
nepeaaHoi  TEIUIOTH OuTbIa  3aBASKH  OUIBIIINA
pI3HUII Temmeparyp — BHpa3y B IyXKax (opMmynu
(1), Ta CHpI/IHTJ'II/IBiHJOMy' 3HAYEHHIO BUPa3y G&-Cpm
nepea TyXKKamM# i, HaBiTh, BUIIOMY K.K.JI. JOJAT-
KOBOTO TETJIOOOMIHHUKA, TIOPIBHSHO 3 T€0TepMalib-
HUM.

Jlns BuOOpPY HAHOUIBII JOUUIBHOI CXEMH 1,
BIJINOBI/THO, HAHOUIBII €(PEKTUBHOTO METOTY, HEO0O-
X1JHO BHM3HAUUTH IIOYATKOBI YMOBH 1 TOKa3HUKH
Ta BHKOHATU TMOPIBHAJIBHUNA TEpMOAMHAMIYHUN
aHaJi3 yCiX 3-X PO3MISHYTHX BapiaHTIB Ha MPEIMET
€HepreTUYHO1 €(PEKTUBHOCTI KIHLIEBOTO PE3yJIbTaTYy.

1. Buxigni ga”i, orpumaHi 3 reoJIOriYHMX
MmarepiaJis:
- O6’ext — cBepanouHa Ne 2 Ha ByxanmiBcbkomy
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migHATTI [aIabKoTo Ta30KOHACHCATHOTO POOBH-
ma [TonraBchkoi 00macTi;

- [TapameTpu CBEp/UIOBHHHU: TEPMOBOJOHOCHI TO-
puzontu 4950 1 5040 M, TemmepaTypa TepMaib-
Hoi Bozu 120 °C, razoBuii akTop BOAM BiJOBITHO
520 1 0.54, nebGer KOXKHOTO 3 TOPU3OHTIB
523,2 M3/106., THCK B TO4III 3a00py BOJH i3 CBEPLIO-
BuHU — 10 Gap;

- Cymaphwmii ae0iT Bogu 523,2 mM*/mo0. - 2 =
=1046,4 M*/100.;

-CymapHnwuiirazoBuiipakrop5,20m*/m*+0,54 M3 /m*=
= 5,74 M /M3

- JloGoBwii nebit raszy 1046,4 m*/106.-5,74 m*/m* =
= 6006,4 M*/1100.;

- 3 ypaxyBaHHSIM BMICTy TOPIOYHX CKJIAJIOBUX Y
npupoaHomy raszi 94,12 % nilicHa KUTBKICTh Tazy
oyme 5653,2 m*/106. abo 235,6 m3/rox;

- 3 ypaxyBaHHSM, IO IIUIBHICTE BOIU HpH
temreparypi 120 °C 1 tucky 10 6ap nopiBHIOE
943 kr/m?, orpumaemo 1046,4 mM*/1006.-943 kr/m® =
= 989755,2 kr/no6. = 41114,8 xr/rox. = 11,4 Kr/cek;

- KoedirienT kopucHOT 1ii enekTporeHeparopa =
=0,96.

2. BuOip ob0si1aqHaHHH.

Kpurepiem s BubGOpy Ta3o0mopurHeBOTO
neuryHa (I'TIJ]) € ronuHHE CHOKUBAHHS HUM Trasy,
K€ B CBOIO YEpry BHU3HAYAETHCS HAIXOHKEHHSIM
HOro 3 TepMaibHOI BOAM, IIO B JTAHOMY IPHKIAJI
nopiBHIOE 235,6 M¥/roa. 3a maHUMH KaTajory eHep-
reTuyHoro ycrarkyBaHHS «TypOiHu 1 amzemi» Ta
npocriekty AO «IlepBomaiicbkau3enbmarn» il
TaKUil mapaMeTp MiAXOASATb, HANPHUKIIAA, HACTYIIHI
I'TIJT (Tabm. 1):

Tabmuus 1. Ilepenik I'T1/] 3a mapameTrpamu, OIM3bKUMU 10 HEOOX1THUX

Butparu razy Temmeparypa
NoNe i [Motyxnicte, | Ha ['TI/: M* Ha | .
1pMa Monens . B1AIPALLOBAHOTO
/i kBT roj /Biamp.rasy, sy, °C
Kr/rof Y,
1 | Cuascor SFGLD480 838 233,5 445
2 | IlepBomaiichk-nu3eabMaIl JIBI'A-315 315 84/1840 550
3 -« - JIBI'A-630 630 167/3651 550

HaiiGinpmr  BiMOBIAHUM IIbOMY € JIBUTYH
mo3. | xommanii  Cuascor (Icmanis) wmogemni
SFGLD480 motyxnictio 838 kBT mpu Ttemrie-
parypi BuxyionHux rasiB 445 °C 3 pi3HULEIO
HEOOX1THOTO Ui CHOXXUBAHHS 1 HAsSBHOTO y BOII
rasy ychoro +2.1 M’ Ha roguHy. AJe 3 orTATy Ha
MOXKJIMBI OpraHizauiiHi TEPEIIKOH T2 Ha BapTICTh,
JOLUIBHIIIE BHUKOPUCTOBYBAaTH BITUM3HSHE 00Ja]-
HaHHs. B ipencraBneniit 106ipiii cepes BITYU3HIHUX
3pa3KiB TAKOTO OAMHUYHOTO arperary HeMae, Xoda B
CyMi 00M/IBa HAsSBHUX JIBUTYHA 1103. 2 1 1M03. 3

BIJIMOBIJAIOTh MOCTABJIEHUM YMOBaM:

- [Motyxnicts neuryna JIBI'A-315 =315 kBr;

- [MoryxHicts nBuryna JIBI'A-630 = 630 kBt

Pazom = 945 kBt

I xoua iX cymapHe CHOXMBaHHS Ta3y € JEIIO0
OinbmuM (251 M*/ron), BOHH B TMapi 3MOXKYTh Ipa-
IIOBaTH B HEHANPYXXCHOMY PpEeXHMI 31 CHOXH-

BaHHAM 235,6 M/rog. Tum Oinblme, M0 TpU Tiid
K€ KUIBKOCTI CIIOKUTOTO Ta3zy JBa YKPaiHChKHUX
IBUTYHa po3BuBaroTh Ha 107 kBt Oumbmny
notyxHicTh Hix SFGLD 480. Tomy Ha cxeMax BOHU
300paxkeHl SK OAMH IBUTYH, alieé YCI PO3paxyHKH
BEyThCsI I10 CXEMI JABOX JBHUTYHIB.

3. YmoBHu 3ailicHeHHSI TeIJIOMACOOOMIHHHUX
npoiueciB 3a BapiaHTaMHu.

IHepwuii eapianm (puc 3)

TepmanbHa Boma, micis cenapaun 3 Hei rasy,
MIPOXOJUTh 4Yepe3 IeoTepMaJbHUN TEII00OMIHHUK
1 BIIJIa€ TEIUIOTY JIPYroMy KOHTYpY AJIsi HarpiBaHHs
1 BUIAPOBYBAHHS H-TICHTAHY. Buiyuenuii npupoz-
HMH Ia3 II0IA€ThCA B CHCTEMY KHBIICHHS HpI/IBl,Z[HOFO
razonopmHeBoro asuryna (I'TIJJ) 1 y Bummam
BUXJIOMHUX Ta3iB 3 Temmeparypoo 550 °C Buku-
TAETHCS Y aTMOcdepy.
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/JIpy2auit eapianm (puc. 4)

TepmanbHa Boma, Imicias cemaparii 3  Hel
rasy, CHOYaTKy MPOXOAWUTh Yepe3 JOAATKOBUI
TEMJIOOOMIHHHMK, BCTAHOBJIEHUW B KOHTYpl TIeo-
TEPMAJILHOTO TEIUIOHOCISA, Y SKOMY JOTrpPiBa€ThCA
BiampanboBanuMu razamu ['TIJ mo Oiasn BUCOKOT
TEeMIepaTypu, IOTIM 4Yepe3 NepBUHHUI KOHTYP
BXKE€ Te0TepPMaJbHOTO TEIUIOOOMIHHHKA, A€ Bigaae
TEIJIOTY JUIi HAarpiBaHHA 1  BHIIAPOBYBaHHS
H-TICHTaHY.

Tpemiit eapianm (puc. 5)

TepManLHa BO/a 1 BWJIyYEHHWH Tra3 MPOXOLSTH
TaKdi ke IIJIAX K 1 B MEpIIOMY BapiaHTi, a Bij-
MpalboBaHl ra3u MOAAIOTHCS B JOJATKOBUHU, SIK Y
JIPYyroMy BapiaHTi, TEIUIOOOMIHHHK, ajié BCTaHOB-
JICHUH B pO3pHBI TypOIHHOTO TPAKTy Ha BUXOMI 3
JPYroro KOHTypa TEepMallbHOTO TEeIUIOOOMIHHHKA,
1 B HbOMY BIJOyBa€TbCcsl MEPErpiB Mapu BKe
paHinie BuUMapyBaHOro H-neHTaHy. [lpu 1BOMY,
BINMpaIbOBaHi Ta3W, WIO0 MAaOTh TEMIEPATYPy
550 °C, nmnomepenHbO  OXOJIOMKYIOTHCS Y
creliajibHOMY 3MillyBadi, 70 Temmeparypu 280
°C, 10 He MEepeBHUIIye TEMIIEpaTrypy camo3aiimMaH-
Ha meHTaHy (287 °C) omHuUM 3 JBOX BapiaHTIB.
[epmmit — po36aBieHHAM aTMOC(HEPHUM MOBITPSAM
B KUIBKOCTI 2,3 KI/CEK, APYTHUil — PEIUpPKYIAIIEI0
BIIMPAIlbOBAHNX BUXJIOMMHWX Ta3iB ICIsA iX B
uxomy 3 meperpiBaua 10 puc. 5 B KUIBKOCTI
2,97 kr/cek. (Po3paxyHKU HE HABOIATHCS ).

Ananiz mepmoounamiuHux
NOKA3HUKI6 npouecy

Po3paxyHKH BHYTPIIIHIX TEPMOAMHAMIYHUX
napaMeTpiB  TypOiHHOTO nmpouecy oTpuMaHi 3a
JIONOMOTOK0  CTAHJAPTHOI  JlarpaMH  CTaHiB
H-TICHTAHy B 3aJI)KHOCTI BiJ THCKy 1 TemIiepa-
TYpH Ha KOMIT'IOTEpi 3a TpOrpamoro [HCTUTYTY
texHiuHoi Teriodizukn HAH Vkpainu i 3a yuactio
CHIB-pOOITHUKIB JOKT. TexH. Hayk binexu b.J.
KabkoBa B.S. y Bummsimi TabaudHUX pe3ysbTaTiB
(3a OpakoM MicCIIsl HE HaBOJATHCS) Ta BIIMOBIIHHUX
iM jmiarpaM TepMOIMHAMIYHUX INHMKIIB PeHkiHa
(puc. 6, 7, 8).

1. TepmoanHaMivyHi po3paxyHKH
Tennosa  nomydxcuicmo,
mepmaibHoi 600U

ompumana  6i0

B ycix BapiaHTax cxeMu TEIUIOBa MOTYXHICTb,
BiJlaHAa B KOHTYp H-TIEHTaHy O€3M0CepEeaHbO
TEPMAJILHOIO BOJIOI0 Yepe3 TeOTEepPMabHUN TEIIO-
OOMIHHHK, BH3HAYA€THhCS 3a BIIOMOIO (HOpMYIIoro:
Q - G Cp (tm(f (s’x_ me. (fux)”ymuﬂ (2)

e

O — TemoBa MOTY)XHICTh, BiJJJaHa TEpPMallb-

me.
HOto Bojoto Tpakty HPT, k/[x/kr -K;

G, — BUTpaTH TEPMAJILHOI BOIHM, KI/C,

Cp,,— TEIUIOEMHICTh TEPMAILHOI BOAM Ha
BXOJIl B T€OTEPMATbHUIN TETNTIO0OMIHHUK, KJK/KT K.;

f,y0~ TEMIIEPATYPA TEPMATLHOT BOIM HA BXON
B reoTepMajbHUI TEII000MIHHUK, K;

e~ TEMIIEPATYPA TEPMATIbHOT BOAH HA BUXOLI
3 TEOTEPMaIBLHOTO TEII000MiHHMKA, K;

7. .— KKJ. TelI000MiHHHKA-yTHIi3aTopa

ymun®
(MIKKOHTYPHHH TEMJI0MacoO0OMiH),

1 CKIazae
0 =11 Axr/cex4,292 k/x/krK- (393 K-326K) - 0,9 =
=3278,23 kJIx/cex.

st MepIIOro 1 TpeThOro 3 BapiaHTIB Taka
MOTY)XKHICTh 1 3aJIMIIAETHCS B TOAAIBITUX pospa-
XyHKax. ¥ JIpyromy 3 BapiaHTIB JI0 ITI€i MOTY>KHOCTI
JIOJTA€THCS TIOTYXKHICTh, OTPUMaHa TeOTepMaIbHUM
TEIJIOOOMIHHMKOM BiJI BiITPallbOBaHUX Ta3iB, IIO
BHU3HAYAETHCSI HACTYITHAM PO3PAXYHKOM.

3rigfHo 3 TACMOPTHUMHU JIaHUMH, JIBUTYHH,
BHOpaHI JJIs JaHOT CXeMH, BUAULIIOTH BIANpaIboBa-
HUX (BUXJIOITHUX ) Ta3iB:
[To nuryny JIBI'A-315: 2180 kr/rog = 0,61 kr/cex;
ITo neuryny JIBI'A-630: 4160 xr/rox = 1,15 kr/cek;

Pa3om no 2-m aBurynam: = 1,76 kr/cexk

Tennoea nomyscHicmo, Ky MONCHA OMPUMATIU

610 sionpayvbosanux 2asie (Q ), cmanoeumso.:

[Ipu Binma4i B reoTepMabHHUI TEIIOOOMIHHHUK
(mpyruii BapiaHT) 3a hopmysoro (2):
0O = 1,76 xr/cex-1 x[Ix/kr -K-(823 K- 405 K)-0,9 =
‘ = 662,11 xJIx/cek.

[Ipu Bimmadi B TEIIOOOMIHHHK IEHTAaHOBOTO
KOHTYypa (TpeTiii BapiaHT) 32 TI€0 X (GOPMYIIOL0
Q. = 1,76 xr/cex- 1 xJlx/kr-K-(823 K- 365 K)-0,9 =

‘ = 725,47 xJIx/cek.

TakuM 4YHMHOM, CyMapHa MOTYKHICTb, SKY
orpumye TypOinHnii koHTyp Ha HPT, sax Bin
TEpPMaJIbHOT BOJAM, TAaK 1 BiJl BUXJIOIHHUX ra3iB, 3a
yciMa BapilaHTaMH CKJIaJa€:
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3a nepmuM BapianTom: = 3278,23 x/Ix/cek;

3a IPYruM BapiaHTOM:

3278,23 x]JIx/cek + 662,11 kJ[x/cex = 3940,34 xJx/cek;
3a TpeTiM BapiaHTOM:

3278,23 xJlx/cex + 725,47 x[lx/cex =4003,7 k/[x/cek,
110 1 BUKOPUCTAHO JaJll B KOMIT IOTEPHUX PO3paxyH-
Kax.

2. Po3paxyHOK IOTY>KHOCTI €1eKTPUYHOI €HEepT1i,
10 TEHEPYETHCS IBOMA JBUTYHAMH 32 PAXyHOK CTia-
JIIOBaHHS rasy:

[To aBuryny JIBI'A-315:

N, =P .xxx =315xB10,96 = 302,4 xBr;

[To aBuryny JIBI'A-630:

N, =P -xknx =630kBr0.96=604.8 xBr
~ Pasom mo 2-m asurynam: = 907,2 kBt

3. Po3paxyHOK TMOTYXHOCTI  €JIE€KTPUYHOI
eHeprii, Ky MOXKHa JOJaTKOBO OTPUMATH 3a pa-

3  pe3ynbTaTiB  OOYMCIEHHS  BHYTPILIHIX
TEPMOJIMHAMIYHMX TIOKa3HHWKIB TypOIHHOTO ITH-
KIy 1 OTpUMaHUX BIANOBIAHMX 3HAYEHb KOPHCHOI
MOTY)KHOCTI TypOiHM 3a ycimMa BapianTamu (B
nianucax Mg pucyHkamu 6, 7, 8), HOTYKHICTb
CJIEKTPUYHOI €Heprii, M0 TeHEPYETHCS EIEKTPOre-
HEPaTOPOM 3a JOMOMOTOI0 TYpOIHH MO KOKHOMY 3
BapiaHTIB CKJIAIaE:

-1 BapianT: 48,2 kBt - 0,96 = 46,272 xBrT;
2-i1 BapianT: 103,4 kBTt - 0,96 = 99,264 «Br;
3-ii BapianT: 171,2 kBT - 0,96 = 164,352 kBT.

Takum uyumHOM, B pe3ylIbTaTi BHKOHAHUX
PO3paxyHKIB BCTAHOBJICHI TIOKa3HUKH, SKi TO3BO-
JSIOTh  TIOPIBHATH €(EKTUBHICTh BHKOPHCTAHHS
reoTepMajbHOl TEIJIOTH, SIK JOAATKOBOIO JDKEpela
JUIsl TeHepallli eJIeKTpUYHOi eHeprii, B KoMOIHaIlii
3 TEIUIOTOI BUXJIONMHHUX TIa3iB JABUIYHa BHYTpIII-
HBOTO 3TOPSIHHA, KWW 32 MOTY>KHICTIO MOXKHA BBa-

XyHOK  TeHepalii  TypOOeIeKTpOreHepaTopoM, JKaTh OCHOBHHUM JKEPENIOM, B 3aJI€KHOCTI B1Jl TOUKH
TypOiHa skoro mpamoe Ha HPT, 3a cxemamu HPUKIAJaHHSA TEIUIOTH BUXJIONHUX ra3iB 0 TPAKTy
(puc. 3, 4, 5). HKP typ0inu:
Tabmuus 2. [TopiBHAIBHI TOKa3HUKHA OTPUMAHOI €JIEKTPUIHOT TIOTY>KHOCTI
Ne Enexrpuana Enextpuina 3aranbHa HonarkoBuii mpupict
Bapi_3H- TNOTYXKHICTh, OTPUMAHA | TOTYKHICTb, OTPUMAHA | €ICKTPUYHA CNeKTPUYHOT eHeprii, %o
TiE 3a momomororo ['TII, | Big TypOIHHOTO KOHTYPA, | TOTYXKHICTB, Jlo 3araib- Jlo I'TIT
kBT kBT kBT HOTO 00CATY JKepena
1 907,2 46,272 953,472 4,85 5,10
2 907,2 99,264 1006,464 9,86 10,94
3 907,2 164,352 1071,552 15,34 18,12

Pesynomamu ananizy
GUKOHAHUX PO3PAXYHKIE nOKaA3aANU:

1. 3acTocyBaHHS MEPIIOTO BapiaHTy HEIOIIbHE
yepe3 BTpaTy TEIJIOBOIO MOTEHIIady BUXJIOITHUX
rasis;

2. YV apyroro BapiaHTa TEIJIOTA BiAMPAIlbOBAHUX
ra3iB HE CKUIAETHCA, alie e(PEKTHBHICTH ii BUKOPH-
CTaHHS HEJIOCTaTHbO BUCOKa dYepe3 HeePeKTUBHUI
JBOCTYTICHEBUM TEIIIOMAacOOOMIH MK BUXJIOITHUM
ra3zom 3 Butparamu 4.06...4.73 Kr/cek 1 BOJOIO 3 BUT-
paramu 11.4 xr/cex., sika B CBOIO Uepry BUIIAPOBYE
poboue TiIO 3 BUuTparamu 5.3 kr/cek. IlinBuineHHs
TEMIIepaTypy TEPMajbHOI BOJAU B TEIJIOOOMIHHUKY
I'IC na 5..7 rpamgyciB BiAYyTHO HE BIJIUBAE HA
TEMIIEPATypy Mapu B TypOIHHOMY KOHTYPI.

3. Tperiit BapiaHT, Kou 6€3M0CEPEaHBO Ha PO-
Oode TijI0O B TypOiHHOMY KOHTYpI, IO BXXE 3HAXO-
JUTHCS B CTaH1 HarpiToi mapu, 3 BUTpaTamMu S5 Kr/cek
1 moyatkoBoo Temmneparyporo 48 °C nie 30BHILIHIN
TerIoHoCii 3 Temmeparyporo 280 °C, € HalOIbII
palioHaIbHUM JJIs1 PAKTHYHOTO 3aCTOCYBAHHS.

Bucnosxu

AHami3 MOXJIMBOCTI 3aCTOCOBYBaTH B YKpaiHi
reoTepMajbHi TEXHOJOTII 3 TeHepalii eleKTPUYHOI
€Heprii 3 MPUBOJIOM EJIEKTPOTEeHEPaTOpiB BiJl TypOiH,
0 MPAIIO0Th Ha HU3BKOKUIUITIMX pPOOOUMX Tijax,
HE TUIBKH IiITBEPIUB TaKy MOXKIIUBICTb, ajie W TO-
Ka3aB HaWHarajpHimy noTpedy iX 3acTOCyBaHHs
HaBiTh Ha THX POJOBHIIAX, BOJA SKHUX HE MICTUTH
po3unHeHoro ra3y. B Ykpaini Hemae »omaHOI Takoi
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YCTAaHOBKHM, TOMY [UIsi MacmTaOHOI peami3arii
TaKUX TEXHOJIOT1M HEOOXiHE CTBOPEHHSI IMJIOTHOTO
JIOCITITHO-TIPOMHUCIIOBOTO 3pa3ka, 6a30BUM 00’ €KTOM
SKOTO TIPOMOHYETHCS  PO3TISHYTHH B CTaTTi
lapsupkuii Bapiant B IlonTaBchbkoi 007acTi, SK
JTOCTAaTHO  TEPCHEKTUBHUM  JUIsI  BCEOCSHKHHUX
HAyKOBHX 1 BIIPOBAKYBATBHUX JI0CI1KEHb.

eHeprii 3 BUKOPUCTAHHSM MPUPOAHOIO Tasy, po3-
YUHEHOTO B TEpMalbHIA BOAl, TO JaHUMH
JOCIIDKCHHSIMU  TTATBEPPKEHO, IO 1€ BXKE HE
€ CYTO HAayKOBOIO TMpOOJIIEMOIO 1 BHMAarae TiJIbKU
KOHCTPYKTOPCHKHUX 1 IHIIHUX 1H)KEHEPHHUX pILICHb Ta
MPOEKTHO-KOIITOPUCHUX PO3PAXYHKIB MO KOKHOMY
KOHKPETHOMY IPOEKTY 1 BIJNOBIIHUX KamiTaabHUX

[Ilomo MOXJIMBOCTI TEHEpallii eJeKTPUYHOI BKJIAJCHB.
HIK
323
7 1 215kn @
148kn 148kn

Boga |

335

321

Puc. 6. /liazpama mepmoounamiunozo yukuy
ona HPT n-nenman npu euxopucmanui
mepmanbHoi 600U 6 MPAKmi 2emepmaibHO20
men1000MIHHUKA 8 AKOCMI €OUHO20
2Pilou020 i 6UNAPOBYIOU020 cepedosuia
011 MPAKmy H-NeHMany,
Ompumana 3a niOpaxynKamu

Homyscnicmo mypoinu HPT — 75,6 kBm
Kopucna nomysicnicmo mypoinu — 48,2 kBm
Bumpamu HPT — 5,0 k2/c

Hnk — Husicna nozpanuuna Kpuea,
Bnk — éepxna nozpanuuna Kpuea.

Boga + oTpa6oTaHHbiit ras Mz

345

HPT

321

Puc. 7. liazpama mepmoounamiunozo yukiy
ona HPT n-nenman npu 6ukopucmanHi
mepmanbHoi 600U, 000amKo80 nidizpimoi
sionpayvosanum zazom I'Tl/], 6
AKOCMI HAZPIBAIOYw020 | BUNADPOBYINUO20
cepeoosuuia 6 mpaxKmi H-neHmamy,
ompumana 3a niopaxynKamu

Homyscuicmo mypoinu HPT — 133,6 kBm
Kopucna nomysicnicmo mypoinu — 103,4 kBm
Bumpamu HPT — 5,3 k2/c

Hnk - HudicHA nozpanuyna Kpuea,
Bnk — éepxnsa nozpanuuna Kpuea.
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HNK

[ 365 |
=~

[ 321 |
¥

amnabaTta Hacoca

\Amabarta Typ6uHbI

496Kn

148kn

393 Boga + oTpaboTaHHbii ras I/ B TpKTE neHTaHa

365

369

HPT

326
321

Puc. 8. liazpama mepmoounamiunozo yukiy ona HPT n-nenman
npU BUKOPUCMAHHI MEPMAIbLHOT 600U 8 MPAKMI 260MEPMATILHO20 MEN1000MIHHUKA
6 AKocmi nazpisaruo2o cepedosuuia i gionpayvosanozo 2azy I'll/] ¢ mpaxkmi
H-NEeHMAaHy 8 AKOCMI GUNAPOBYIOU020 CEPedOBULA, OMPUMAHA 34 RIOPAXYHKAMU

Homyscnicmo mypoinu HPT — 204,9 kBm
Kopucna nomyxcuicmo mypoinu — 171,2 kBm
Bumpamu HPT — 5,3 ke/c

Hnk - Hujicna nozpanuyna Kpuea,
Bnk — éepxnsa nozpanuuna Kpuea.
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GEOTHERMAL ELECTRIC GENERATION
IN LOW-GRADE CONDITIONS
POTENTIAL OF GEOSYSTEM OF

UKRAINE
Kravchenko I.P.
Institute of Renewable energy of the National
Academy of Sciences of Ukraine, wvul.

Chervonogvardijska, 20A, Kyiv, 02094, Ukraine

In the article by science substantiated of opportunity,
expediency, and the need using decommissioned
oil and gas wells and deposits for convert them
into geothermal and use them in steam-turbine
plants operating on low boiling working fluid to
generate electricity. Showed the concrete example
and a generic calculation such of electric station.
In addition, the article proves the feasibility and the
technical ability to generate electricity from natural
gas dissolved in thermal waters most of Ukrainian
deposits, confined to the deposits of hydrocarbons
- oil and gas. In order to separate gas from water
or petroleum it is proposed to use gas separator,
designed and the patented author this article.
The author also offer a specific gas deposit and
a particular well for the device pilot prototype
power plant operating on low boiling working fluid.

References 5, tables 2, figures 8.

5. Kpasuenko 1.Il1. «Cenaparop aisi BIJOKpEM-

JICHHS Ta3y B PIAUHNY, TATCHT YKpaiHU HA BUHAXI1/T
Ne 82692, 610m1. Ne 9 Big 12.05.2008 p.

Key words: geothermal energy, thermal water,
heat exchanger, natural gas, gas-engine, electricity
generation, low-boiling working fluid, a turbine,
turbine cycle.

1. The report on the research project " Assessment
of the prospects of using of geothermal of gas-
comprising waters of Ukraine for decentral electric
power supply», Ne state registration 0101u 002 849,
2001, Kiev;

2. Dolinskiy A.A., Klimenko V.N., Bileka B.D.,
Vasilyev E.P. Application two-circuit steam-turbine
power plants with low-boiling working fluids in
the conditions of geothermal deposits in Ukraine
Promyshlennaja teplotekhnika, Kyiv, 2000, t. 22,
Ne3, P. 30-42;

3. Bileka B.D. Recycling of reset-heat from
gas-compressor machines into energy equipment
with low-boiling working fluids, Gasoturbinnye
tekhnologii,2002, Ne5, P. 6-10;

4. Bileka B.D., Low-boiling substances for
using as working fluids in heat-utilizing equipment,
in energy-equipments of main gas pipelines,
Promyshlennaja teplotekhnika, Kyiv, 2003, Ne3, P.
33-35;

5. Kravchenko I.P. "The separator for separating
gas from liquid", Ukraine patent for invention Ne
82692 , bulletin Ne9, 12.05.2008.

Lonyueno 30.10.2015
Received 30.10.2015

ISSN 0204-3602. Npom. TennotexHuka, 2016, m. 38, Ne2 75



