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energetika 

 

 

 

geoTermuli energiis racionaluri gamoyeneba sacxovrebeli 

Senobebis TbomomaragebisaTvis  

elene fancxava, qeTevan veziriSvili, qeTevan mWedliZe, maia jixvaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: warmodgenilia cdis Sedegebi, romlebic exeba geoTermuli wylebis 

yvelaze ufro racionalur gamoyenebas maTi Tanmimdevruli eqspluataciisas ro-

gorc gaTbobis sistemebSi, ise cxeli wyliT momaragebisaTvis. dasabuTebulia geo-

Termuli wylebis kompleqsuri gamoyenebis mizanSewoniloba, rac saTbobis mniSvne-

lovan ekonomias iZleva da aumjobesebs garemos ekologiur mdgomareobas. 

 

sakvanZo sityvebi: geoTermuli; eqspluatacia; Tbomomarageba; mineralizebuli; 

WaburRili. 

 

 

Sesavali  

geoTermul energiaze, rogorc erT-erT ganaxlebul energiaze, moTxovnile-

bis gazrda ganpirobebulia organuli saTbobis maragis SemcirebiT da imis gamo, 

rom mravali ganviTarebuli qveyana aseTi saTbobis (kiri, navTobi) imports eweva. 

garda amisa, Tburi da atomuri energetika sakmaod arasasurvel gavlenas axdens 

adamiansa da garemoze. geoTermuli energiis gamoyenebisas aucilebelia misi dade-
biTi da uaryofiTi mxareebis gaTvaliswineba.  

geoTermuli energiis ZiriTadi Rirseba is aris, rom SeiZleba misi saTbobad 

gamoyeneba rogorc cxeli wylis, ise wylisa da orTqlis narevis saxiT (gaaCnia 

rogori temperatura eqneba mas). 

 

 

ZiriTadi nawili 

planetis vulkanur raionebSi, sadac geoTermuli wylebis temperatura 

140 150  0C da ufro metia, ekonomiurad momgebiania geoTermuli energiiT eleqtro-

energiis gamomuSaveba. 100 0C-ze naklebi temperaturis mqone miwisqveSa geoTermuli 

wylebi, rogorc wesi, SeiZleba gamoyenebul iqnes Senobebis TbomomaragebisaTvis, 

cxeli wyliT uzrunvelyofisaTvis da sxva miznebisTvisac (cxrili 1) [1]. 
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cxrili 1 

geoTermuli energiis gamoyenebis sfero 
 

geoTermuli wylebis temperatura, о C namuSevari wylebis gamoyenebis are 

140 oC-ze meti eleqtroenergiis gamosamuSaveblad 

100 0 C-ze naklebi Senoba-nagebobebis gasaTbobad 

60 o C-is farglebSi cxeli wyliT momaragebisaTvis 

60 o C-ze naklebi saTburebis gasaTbobad, geoTermul 

sacivebel mowyobilobebSi 
 

geoTermuli energiis ZiriTadi nakli is aris, rom namuSevari wyali unda ga-

daitumbos miwisqveSa horizontSi gsacxeleblad, meore nakli ki Termuli wyle-

bis maRali mineralizaciaa. msoflio asociaciis eqspertTa jgufma, romelic geo-

Termuli energiis sakiTxebs Seiswavlis, gaakeTa Sefaseba dabali da maRali tem-

peraturis geoTermuli energiis Sesaxeb. me-2 cxrilSi mocemulia Cveni planetis 

TiToeul kontinentze arsebuli sxvadasxva tipis geoTermuli wylis potencialis 

monacemebi [2]. 
 

cxrili 2           

sxadasxva tipis geoTermuli wylis potencialis monacemebi 

dasaxeleba geoTermuli wyaros tipi 

kontinenti 

eleqtroenergiis warmoebisaTvis 

maRali temperaturis mqone 

geoTermuli energia, tj/w 

dabali 

temperaturis 

geoTermuli energia 

siTbos 

saxiT, tj/w 

(qveda zRvari) 

tradiciuli  

teqnologia 

tradiciuli da 

binaruli teqnologia 

evropa 1830 3700 >370 

azia 2970 5900 >320 

afrika 1220 2400 >240 

Crd. amerika 1330 2700 >120 

laT. amerika 2800 5600 >240 

okeaneTi 1050 2100 >110 

msoflio 

potenciali 

 

11200 

 

22400 

 

>1400 
  
rogorc cxrilidan Cans, geoTermuli wyaroebis potenciali kolosaluria, 

magram misi gamoyeneba Zalze umniSvnelod xdeba.  

sacxovrebeli da sawarmoo Senobebis gaTbobisa da cxeli wyliT momaragebisa-

Tvis saWiro gamaTbobeli wylis temperatura ar unda iyos 50_60 0C-ze naklebi. 

maRaltemperaturiani Zliermineralizebuli da dabaltemperaturiani nakle-

bad mineralizebuli geoTermuli wylebis gamoyeneba sacxovrebeli da sawarmoo 

Senobebis TbomomaragebisaTvis SeiZleba miRweul iqnes misi Tanmimdevruli eqs-

pluataciisas. Tavidan misi gamoyeneba SesaZlebelia gaTbobis sistemebSi, Semdeg 

ki cxeli wyliT momaragebisaTvis. Tumca es garkveul siZneleebTanaa dakavSirebu-

li, radgan cxeli wyliT momarageba mTeli wlis ganmavlobaSi TiTqmis erTnairia, 

maSin rodesac, gaTboba sezonuria da is damokidebulia raionis klimatur piro-

bebze, garemos temperaturaze, wlisa da dRe-Ramis droebze [3]. 
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dReisaTvis SemuSavebulia sxvadasxva sqema, romelTa mixedviTac xdeba Termu-

li wylebis gamoyeneba sacxovrebeli da sawarmoo Senobebis gaTbobisa da cxeli 

wyliT momaragebis uzrunvelsayofad. 

maRaltemperaturiani Zliermineralizebuli Termuli wylebiT Tbomomarage-

bis SemaTxvevaSi, rodesac wylis temperatura 80 0C-ze metia, saWiro xdeba mowyobi-
lobaSi Sualeduri Tbomcvlelis gamoyeneba. aseTi sqemis principuli gadawyveta 

mocemulia 1-l nax-ze.  

 
nax. 1. SualeduriUTbomcvlelis sqema:L1 _ WaburRili; 2 _ gaTbobis sistemis  

Tbomcvleli; 3 _ cxeli wyliT momaragebis Tbomcvleli, I _ safexuri;  

4 _ cxeli wyliT momaragebis Tbomcvleli, II _ safexuri; 5 _ gaTbobis sistema 
 

sqemis mixedviT, WaburRilidan amosuli Termuli wylebi or paralelur xa-

zad iyofa. erTi nawili miemarTeba gaTbobis TbomcvlelSi da Semdeg I safexuris 

wylis gamacxelebelSi, raTa Semdeg ganxorcieldes cxeli wyliT Senobis momara-

geba; meore xazi ki miemarTeba II safexuris TbomcvlelSi. imisaTvis, rom Tavidan 

iqnes acilebuli milgayvanilobis gabindva, Termuli wylebi gamoyenebuli unda 

iqnes Sualeduri Tbomcvlelebis saSualebiT. maRalmineralizebuli wyali Wabur-

Rilidan miemarTeba momxmarebelTan, xolo Termuli wylebidan gamoyofili mari-

lebi ileqeba rezervuarsa da klaknila milebSi. aseTi sqemis nakli is aris, rom 

xdeba Termuli wylis potencialis Semcireba. 

zemoT warmodgenili sqemis mixedviT kurort `nalCikSi~ (yabardo-balyareTi) 

xorcieldeboda Termuli wylebis mxolod balneologiuri miznebisaTvis gamoye-

neba. Rrma WaburRilebSi aRmoCenili maRaltemperaturiani wyliT SesaZlebeli 

gaxda sacxovrebeli saxlebis, sawarmoo Senobebisa da sasaTbure meurneobis gaT-

boba. 78 0C temperaturis mqone wyali WaburRilidan miemarTeba `mili milSi~ ti-

pis TbomcvlelSi. aq igi Tavisi siTbos nawils gadascems xist wyals, romelic 

Semdeg milebiT miewodeba rogorc sacxovrebel da sawarmo Senobebs cxeli 

wyliT momaragebisaTvis, ise sasaTbure meurneobebsac, sadac xdeba weliwadSi ori 

mosavlis miReba. 37_38 0C-mde gagrilebuli Termuli wylebis ZiriTadi momxmare-

beliaMbalneologiuri samkurnalo dawesebulebebi. 

dabaltemperaturiani naklebad mineralizebuli Termuli wylebiT Tbomoma-

ragebis SemTxvevaSi, rodesac wylis temperatura 80 0C-ze naklebia, saWiro xdeba 

Termuli wylis potencialis amaRleba, rac SesaZlebelia sxvadasxva meTodiT, ro-

melTagan umTavresia:  
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 Termuli wylebis miwodeba paralelurad gaTbobisa da cxeli wyliT moma-

ragebisaTvis da gamaTbobeli wylis pikuri Secxeleba; 

 geoTermuli Tbomomaragebis sistemis Seqmna. 

pirveli sqemis Tanaxmad WaburRilidan Termuli wyali Sedis cxeli wyliT 

momaragebis sistemaSi da paralelurad _ pikur saqvabeSi, sadac cxeldeba im tem-

peraturamde, romelic Seesabameba meteorologiur pirobebs da Semdeg gadadis 

gaTbobis sistemaSi. me-2 nax-ze warmodgenili sqemis gamoyeneba gansakuTrebiT mi-

zanSewonilia maSin, roca geoTermuli Tbomomarageba xorcieldeba gaTbobasa da 

cxeli wyliT momaragebaze iq, sadac WaburRiulebis gaburRva gacilebiT Znelia 

da Zviri jdeba; pikuri saqvabe ki WaburRilebis raodenobis Semcirebis saSuale-

bas iZleva.   

meore sqema warmoadgens ufro rTul variants, vidre wina. aq WaburRilidan 

wamosuli Termuli wyali cxeldeba 160_200 0C-mde, rac Tbur qselsa da cxeli 

wyliT momaragebis sistemaSi wylis temperaturis gaTanabrebis saSualebas iZleva. 

 
nax. 2. wylis pikuri gamacxelebeli danadgaris (saqvabis) principuli sqema:  

1 _ WaburRili; 2 _ pikuri gamacxelebeli; 3 _ gaTbobis sistema; 4 _ avz-akumulatori 

 

me-3 nax-ze mocemulia geoTermuli Tbomomaragebis sistemis sqema. WaburRi-

lidan (0) Termuli wyali jer saqvabeSi (8) xvdeba, Semdeg degazatorisa (1) da 

wylis qimiuri gamwmendis (2) gavliT gaTbobis sistemaSi, anu gadadis gamacxele-

belSi (5). aqedan gacxelebuli wyali miemarTeba sacxovrebel saxlebSi. calkeuli 

saxlebis saabonento mimRebs aqvs Semrevi (9), sadac xdeba qseluri wylisa da gaT-

bobis sistemidan gamosuli namuSevari wylis erTmaneTTan Sereva. saWiro tempera-

turis mqone narevi TanmimdevrobiT gaivlis gaTbobis sistemas (5) da Semdeg mTli-

anad ixarjeba cxeli wyliT momaragebis sistemaSi (6).  

 
 nax. 3. geoTermuli Tbomomaragebis sistemis sqema: 0 _ WaburRili;  

1 _ degazatori; 2 _ wylis qimiuri gamwmendi; 3 _ wyalgamacxelebeli;  

4 _ Semrevi; 5 _ gaTbobis sistema; 6 _ cxeli wyliT momaragebis sistema;  

7 _ avz-akumulatori; 8 _ saqvabe 
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am sqemaSi gaTvaliswinebulia namuSevari wylis sistemidan sakanalizacio 

qselSi gadaRvra. amasTan, dayenebulia avz-akumulatori (7) erTi an ramdenime Se-

nobisaTvis. 

garemos temperaturis momatebisas wylis xarji Semyvanze rCeba mudmivi. spe-

cialuri gadamrTveliT wylis nawili miemarTeba cxeli wyliT momaragebis sis-

temaSi ise, rom ar gaivlis gaTbobis sistemas. regulatoris meSveobiT wylis tem-

peratura mudmivia gaTbobis mTeli sezonis ganmavlobaSi. zafxulis periodSi Te-

rmuli wylebi miewodeba cxeli wyliT momaragebis sistemas gamacxeleblis gver-

dis avliT. 

aseTi sqemiT SesaZlebelia Termuli wylis temperaturis gamoyeneba, Wabur-

Rilebis raodenobis minimumamde Semcireba, garda amisa, rogorc Tburi qselebis 

diametrisa da maTi ganfenilobis, ise gaTbobis sistemis liTonSemcvelobis Sem-

cireba. magram aseT sistemaSi pikuri gamacxelebeli (saqvabe) gardaiqmneba bazisur 

generatorad gaTbobis mTeli sezonis ganmavlobaSi. aqedan gamomdinare, izrdeba 

saqvabis dadgmuli simZlavre da saTbobis xarji. arsebobs mosazreba, rom gac-

xelebisas wylis temperatura ar unda aRematebodes 100 0C-s, raTa ar moxdes ko-

roziisa da minaduRis warmoqmna. am SemTxvevaSi ukeTesia moewyos ormiliani gama-

nawilebeli qseli. es ki damatebiTi faqtoria, romelic amcirebs sistemis efe-

qtianobas. amitomac saWiroa mocemuli sqemiT muSaobisadmi kritikuli midgoma da 

misi SerCeva yvela konkretul SemTxvevaSi dasabuTebuli unda iqnes ekonomikuri 

gaangariSebiT. 

me-4 nax-ze mocemulia Tburtumboebiani da pikuri gamacxelebliT aRWurvili 

kompleqsuri geoTermuli Tbomomaragebis sistema, romelic gamoirCeva CamosaSvebi 

wylis siTbos transformaciiTa da kargi regulirebiT. wyali wyarodan (1) gai-

vlis gamwmends (2), tumboebis (3) saSualebiT  raodenobiT gadaityorcneba erT-

milian Tbur milSi (4) da miemarTeba momxmarebelTan  temperaturiT. wylis erTi 

nakadi ( ) cxeldeba pikur saqvabeSi (5)  tempraturamde da iqidan xvdeba Sem-

revSi (7), sadac mas Seereva namuSevari wyali, romelic winaswar aris Secxele-

buli Tburi tumbos kondensatorSi (8)  temperaturamde. namuSevari wyali  tem-

peraturiT gaTbobis sistemis Semdeg iyofa sam nakadad. erTi nawili ( ) miemar-

Teba tumbos kondensatorisa (8) da Semrevisaken (7), meore nakadi _ Tburi tumbos 

amaorTqleblisaken (9), sadac civdeba  temperaturamde da gadaiRvreba. mesame na-

wili Sedis SemrevSi (12), saidanac  temperaturis mqone  raodenobis wyali ga-

dadis avz-akumulatorsa (11) da cxeli wyliT momaragebis sistemaSi (10).  

wyarodan wylis meore nakadi ( ),	  ventilis gavliT miewodeba Semrevs (12) 

da cxeli wyliT momaragebis qsels. Tu geoTermuli wylis temperatura  tempe-

raturaze naklebi iqneba, maSin wyali gacxeldeba saqvabeSi (5)  temperaturamde 

da  ventilis gavliT moxvdeba cxeli wyliT momaragebis sistemaSi  raode-

nobiT. 

gamaTbobeli koeficientis amaRlebisa da temperaturis ufro operatiulad 

regulirebis mizniT wylis temperaturis Tburi tumboebis agregatebi sistemaSi 

CaerTveba mimdevrobiT ise, rom kondensatorSi (8) wylis Secxeleba da amaor-

TqlebelSi (9) gaciveba ganxorcieldes ramdenime safexurad. 
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nax. 4. Tburtumboebiani da pikuri gamacxeleblis mqone kompleqsuri geoTermuli 

Tbomomaragebis sqema: 1 _ WaburRili; 2 _ wylis gamwmendi; 3 _ tumboebis sadguri; 4 _ 

tranzituli milsadeni; 5 _ pikuri gamacxelebeli; 6 _ gaTbobis sistema; 7 da 12 _ Semrevi; 

8 _ kondensatori; 9 _ amaorTqlebeli; 10 _ cxeli wyliT momaragebis sistema; 11 _ avz-

akumulatori 

 

garemos temperaturis cvlilebasTan erTad wylis temperaturis regulireba 

xdeba pikuri saqvabiT, maSin rodesac Tburi tumboebis Tbomwarmoebluroba da Wa-

burRilidan wylis amoRebaze moTxovna rCeba ucvleli. pikuri saqvabis gamorTvis 

Semdeg regulireba xdeba Tburi tumboebis saSualebiT. es uzrunvelyofs wliur 

grafikSi WaburRilidan Tanabari raodenobiT wylis amoRebis moTxovnas. 

aseT sistemaSi geoTermuli wylis siTbos gamoyenebis wili miT ufro metia, 

rac ufro naklebia temperatura gaTbobis sistemaSi. amitom aq mizanSewonilia 

konveqtoruli an paneluri gaTbobis sistemis gamoyeneba, sadac saangariSo tempe-

ratura iqneba 40_45 0C. 
 

 

daskvna 

am sistemis udrenaJo sistemasTan Sedarebam cxadyo, rom geoTermuli wyle-

bis kuTri xarji Termotransformatul sqemasTan SedarebiT TiTqmis 2-jer metia, 

vidre drenaJis armqone sistemaSi; amasTan, efeqtianobis koeficientic ufro di-

dia. Tburi danadgarebis jamuri wili wliur Tbur balansSi minimaluria. es ga-

remoeba imis pirobas qmnis, rom mocemuli sqemis gamoyeneba umjobesia im raioneb-

Si, sadac saTbobis gadazidvis xarjebi metia WaburRilebis gaburRvis xarjebze. 

Cveni qveynis saTbob-energetikuli balansis axlandeli daZabuli mdgomare-

obis pirobebSi geoTermuli wylebis siTbos gamoyeneba sayofacxovrebo-komuna-
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luri miznebisaTvis, soflis meurneobaSi saTburebis mosawyobad, sxvadasxva teq-

nologiuri procesis siTboTi da siciviT momaragebisaTvis, didad Seuwyobs xels 

saqarTvelos calkeuli regionebis energomomaragebis gaumjobesebas. 
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ENERGETICS 
 
 

RATIONAL USE OF GEOTHERMAL ENERGY FOR HEAT SUPPLY OF 
RESIDENTIAL HOUSES 
E. Pantskhava, K. Vezirishvili, K. Mchedlidze, M. Jikhvadze  
(Georgian Technical Yniversity) 

 
Resume: There are presented the results of tests related to the smartest use of geothermal waters 

during their consecutive exploitation both in heating systems and for hot water supply are presented. The 
expediency of combined use of geothermal waters, that provides the considerable economy of fuel and 
improves ecological status of the environment is substantiated, as well.  

 
Key words: bore-hole; exploitation; geothermal; heat supply; mineralized. 

 
 
 
 

ЭНЕРГЕТИКА 
 

 

РАЦИОНАЛЬНОЕ ПРИМЕНЕНИЕ ГЕОТЕРМАЛЬНОЙ ЭНЕРГИИ ДЛЯ 
ТЕПЛОСНАБЖЕНИЯ ЖИЛЫХ ДОМОВ 

Панцхава Э. В., Везиришвили К. О., Мчедлидзе К. Г., Джихвадзе М. Дж. 
(Грузинский технический университет) 

 
Резюме. Представлены результаты опытов касательно самого рационального применения гео-

термальных вод при их последовательной эксплуатации как в отопительных системах, так и для 
снабжения горячей водой. Обоснована целесообразность комплексного применения геотермальных 
вод, что дает значительную экономию топлива и улучшает экологическое состояние среды. 

 
Ключевые слова: геотермальный; минерализованный; теплоснабжение; скважина; эксплуатация. 
 
 


