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Savi zRva unikaluria msoflio masStabiT, maSi arsebuli Termosolis gamo, romelSic 
wylis temperaturis sidide (6-8

0
C) praqtikulad ar icvleba wylis ganvamlobaSi. 

eqseprimentuli kvlevebis ZiriTad mizans Seadgenda q.baTumis da anaklias akvatoriebSi 
TermosolSi wylis temperaturis da zRvis napiridan Termosolis umoklesi manZilis 
dadgenaSi. dafiqsirda, rom aRniSnuli akvatoriebis TermosolebSi wylis temperatura 
sawyalod 8,02-8,05

0
C-is farglebSi icvleba. Sesabamisad Tbosicivis sistemebi dafuZnebuli 

Savi zRvis siRrmuli wylis gamoyenebaze ekonomikurad efeqtiani rogorc sicivis 
warmoebis, aseve gaTbobisa da cxelwyalmomaragebas uzrunvelyofs.  
 

TbosiciviT momaragebis ekonomikurad efeqtiani da, amave dros, 
ekologiurad sufTa meTodis gansazRvra uaRresad mniSvnelovan problemas 
warmoadgens. 

saqarTvelos pirobebSi efeqtiani TbosiciviT momaragebis meTodis 
SerCevisas, aucilebelia mxedvelobaSi miviRoT is faqti, rom misi 
mosaxleobis 90% cxovrobs sam klimatur zonaSi (Savi zRvispireTi, 
dasavleTis da aRmosavleTis dablobebi), romlebSic haeris saangariSo 
temperatura gaTbobis sistemebis daproeqtebis dros zamTris periodSi 

tolia: I zonaSi (-20C); II zonaSi (-4C); III zonaSi (-7C). dReisaTvis 
saqarTveloSi, bunebriv gazze da eleqtroenergiaze fasebis Tanafardoba 
iseTia, rom TbomomaragebisTvis samive aRniSnul zonaSi haeri-freoni-wyali 
tipis Tburi tumbos (Tt) gamoyeneba ekonomikurad wamgebiania bunebriv gazTan 
SedarebiT, Tbomomaragebis efeqturobis ganmsazRvravi arsebuli meTodebis 
farglebSi. samuSaoSi [1] SemoTavazebulia energoekologiuri koeficientis 
cneba, romelic erTdroulad iTvaliswinebs  rogorc ekonomikur, aseve 
ekologour kategoriebs. am SemTxvevaSi saxelmwifom, romlisTvisac 
ekologiuri aspeqtebi prioritetulia, yurad unda iRos [1]-Si miRebuli 
Sedegebi.  aqve SevniSvnavT, rom Tuki siTbos wyaro dadebiTi temperaturisaa, 
kerZod, wyali, maSin reversiuli (Tt) momxmarebelis gaTbobiT, 
cxelwyalmomaragebiT da siciviT uzrunvelyofis dros ualternativoa.   

aRniSnuli, bunebriv gazze permanentuli fasebis zrdis pirobebSi, 
aqtualurs xdis, rogorc haeri-freoni-wyali tipis (Tt) –Bebis, aseve 
xelsayrel pirobebSi, ufro efeqtiani wyali-freoni-wyali tipis (Tt) – ebis 
gamoyenebas. aseTi xelsayreli pirobebi damaxasiaTebelia saqarTvelos Savi 
zRvispireTisTvis. 

Savi zRva unikaluria msoflio masStabiT, masSi arsebuli Termosolis 
gamo, romelSic wylis temperaturis sidide praqtikulad ar icvleba wlis 
ganmavlobaSi [2]. Termosoli erTdroulad warmoadgens kolosalur rogorc 
siTbos wyaros (Tburi tumboebisTvis Tbomomaragebis reJimSi), aseve uSualod 
sicivis wyaros haeris kondicirebisTvis zafxulis TveebSi, sakuTriv 
kondicioneris, rogorc aparatis, gamoyenebis gareSe [3]. 
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msoflioSi funqcionirebs sxvadasxva simZlavris daaxloebiT 20 mln. (Tt). 

msoflios energetikuli komitetis (mek) prognozis Tanaxmad, 2020 wlisTvis 
ganviTarebul qveynebSi Tbomomaragebis 75% ganxorcieldeba (Tt)-is meSveobiT 
[4]. 

(Tt)-s efeqtianoba mniSvnelovanwilad damokidebulia im temperaturul 

intervalze, romelSic is muSaobs. magaliTad, ruseTSi -20C temperaturis 
dros, romelic Cveulebrivia ruseTis ganedebisTvis, haeri-wyali tipis (Tt)-s 
gamoyeneba, rodesac mas eleqtroenergia miewodeba Tboeleqtrocentralidan, 
saTbobis ekonomias ar iZleva [5]. SvedeTSi, piriqiT, sadac eleqtroenergiis 

wyaroebs warmoadgenen hesebi da aesebi, t = 4C-ian zRvis wyalze momuSave 
wyali-wyali tipis (Tt)-s gamoynebiT miiRweva 20%-iani saTbobis ekonomia 
saqvabeebTan SedarebiT. 

saqarTvelos Savi zRvispireTis Kklimaturi pirobebi da Sav zRvaSi 
siRrmuli wylis temperaturis anomaluri ganawileba, gansakuTrebiT 
xelsayrels xdis (Tt)-is gamoyenebas, rogorc ekonomikuri, aseve ekologiuri 
TvalsazrisiT. magaliTad, aWaraSi, radgan: 1) gaTbobis sistemis dapro-

eqtebisas, garemos haeris saangariSo temperatura miiReba -2C; 2) zRvis 
siRrmuli wylis temperatura (50 m siRrmeze zRvis donidan), arsebuli 

monacemebiT, daaxloebiT tolia  t = 6-8C da faqtobrivad mudmivi sididisaa 
wlis ganmavlobaSi, (Tt)-s gaaCnia Termotransformaciis koeficientis ufro 

meti sidide, vidre, rodesac t = 4C da adgili eqneba siTbos TviTRirebulebis 
damatebiT Semcirebas. 

zemoaRniSnulis garda, zRvis siRrmuli wyali temperaturiT t =8C 

optimaluria haeris gagrilebisTvisac zafxulis TveebSi, misi uSualod 
miwodebiT fankoilebSi, an konturTSoris TbogadamcemSi gacivebuli mtknari 
wylis miwodebiT fankoilebSi. 

amJamad haeris kondicirebis aseTi meTodi, orkonturiani sistemis saxiT, 
ukve realizebulia aSS-Si, kornelis universitetSi [6]. am sistemaSi 
eleqtroenergiis xarji TiTqmis 10-jer naklebia haeris kondicirebis 
tradiciul meTodTan (kompresiuli samacivro manqanebi) SedarebiT. 

80-ian wlebSi saqarTvelos energetikis samecniero-kvleviT institutSi 
SemoTavazebuli iqna haeris kondicirebis erTkonturiani sistema (ventilacia 
civi haeriT) dafuZnebuli Savi zRvis siRrmuli wylis gamoyenebaze, romelic 
moixmars 15-jer nakleb eleqtroenergias tradiciul meTodTan SedarebiT 
[7].Mmagram umetes SemTxvevaSi, Cveni mosazrebiT, upiratesoba unda mieniWos 
orkonturian sistemebs [3].  

arsebuli ( 100-wliani) literaturuli monacemebi Sav zRvaSi siRrmuli 
wylis temperaturis da misi sididis siRrmis mixedviT ganawilebis Sesaxeb ar 
SeiZleba iyos safuZveli TbosiciviT momaragebis konkretul obieqtis 

daproeqtebis dros, radgan 1C –iT sxvaobac ki mniSvnelovan gavlenas axdens 
sistemis efeqtianobaze. Sesabamisad, yovel konkretul akvatoriaSi, ubanSi 
aucilebelia eqsperimentuli sazRvao eqsperimentebis Catareba, Tbosicivis 
wyaros, anu Termosolis napiridan minimaluri daSorebis dasadgenad. 

eqsperimentuli kvlevebi q. baTumisa da anakliis akvatoriebSi Catarda  
2009-2010 da 2013 wlebSi, radgan sazRvao eqsperimentebis moTxovnaa minimum 2-
wliani cikli, zRvis wylis talRuri, fskers mimdebare da zeda fenebis 
dinebis cvalebadi xasiaTis gamo. 

eqsperimentulad SeviswavleT siRrmuli wylis temperaturis ganawileba 
siRrmis mixedviT, amavdroulad wylis eleqtrogamtarobis (marilianobis 
dasadgenad) da wnevis (zRvis donidan siRrmis zusti gansazRvris mizniT) 
Tanmdevi gazomvebiT. aRniSnuli parametrebis gazomvebisTvis gamoyenebuli 
iqna Tanamedrove, e.w. CTD sensorebi, romlebic funqcionireben onlain reJim- 
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Si. parametrebi izomeboda sxvadasxva droiTi bijiT. maqsimaluri intervali 
Seadgenda 15 wT. eqsperimentebi tardeboda zafxulis cxel TveebSi (ivnisi-
seqtemberi). amas garda, Catarda 80 m siRrmidan amoRebuli wylis sinjis 
qimiuri da biologiuri analizi. 

Catarebuli kvleviTi samuSaos farglebSi, parametrebis gazomvebi 
tardeboda sxvadasxva izobaTze ganlagebuli oTxi platformidan, zRvis 
donidan sxvadasxva siRrmeze, cxadia, zRvis fskeris CaTvliT, amasTan 
fskeridan 3,5-5 m manZilze (principuli sqema ix. nax. 1-ze). sakuTriv 
grZelvadiani – uwyveti gazomvis sistemis principuli sqema warmodgenilia 
nax. 2–ze.   

- 
 

 
 

nax. 1. Savi zRvis sxvadasxva siRrmeze wylis parametrebis gazomvebis 

principuli sqema 
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nax. 2. grZelvadiani - uwyveti gazomvis sistema 

 
oTxive platformaze miRebuli eqsperimentuli Sedegebis Tanaxmad 

dadasturda Termosolis arseboba rogorc baTumis, aseve anaklias 
akvatoriaSi (ix. nax. 3). zRvis siRrmis wylis temperaturis minimaluri 
sidideebi fiqsirdeba 60-80 m siRrmis diapazonSi. 

baTumis akvatoriaSi, uSualod fskerTan, TbosiciviT momaragebis 
sistemebisTvis wyalaRebis arealTan, wylis temperaturis sididis 
damokidebuleba izobaTis sidideze mocemulia nax. 4-ze. Ganakliis 
akvatoriaSi gazomvebis tipuri Sedegebi warmodgenilia cxr. 1-Si. wylis 
temperaturis sidideebi dafiqsirebuli TermosolSi akmayofilebs rogorc 
sicivis warmoebis moTxovnebs, haeris kondicirebisTvis zafxulSi, aseve 
Tburi tumbos efeqtiani muSaobis uzrunvelmyofia Semodgoma-zamTris 
periodSi gaTbobis reJimSi da cxelwyalmomaragebisa mTeli wlis 
ganmavlobaSi [3].   

miRebuli Sedegebi gvaZleven saSualebas davaskvnaT, rom saqarTvelos Savi 
zRvispireTis qalaqebis msxvili obieqtebis (sastumroebis, gamajansaRebeli 
obieqtebis, portebis Senoba-nagebobebis, logistikuri centrebis da a.S.) 
TbosiciviT momaragebas Termosolis wylis gamoyenebis safuZvelze ar gaaCnia 
alternativa, radgan [3]-is Tanaxmad, rodesac siRrmuli wylis temperatura 

Seadgens 8-10C, haeris kondicirebis dros zafxulSi, inovaciuri teqnologiiT 

moixmareba  11-jer naklebi eleqtroenergia tradiciul meTodTan SedarebiT,  
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xolo Tbomomaragebis saeqspluatacio xarjebi 3-jer da metad naklebia 

Tbomomaragebis SemTxvevasTan bunebrivi gazis saSualebiT. Aamas garda, xazi  

 
 

nax. 3. siRrmuli wylis temperaturis damokidebuleba zRvis donidan siRrmeze 

baTumis akvatoriaSi 
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nax. 4. fskeridan 3,7 m manZilze siRrmuli wylis temperaturis  

damokidebuleba izobaTis sidideze baTumis akvatoriaSi 
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cxrili 

#0 Date-time: 07.09.2013 19:19    

#1 Recorder: 19S4597    

#2 File type: 1    

#3 Columns: 5    

#4 Channels: 3    

#5 Field separation: 0    

#6 Decimal point: 0    

#7 Date def.: 0 0   

#8 Time def.: 0    

#9 Channel 1: Temperature(°C) Temp(°C) 3 1 

#10 Channel 2: Depth(m) Depth(m) 2 2 

#11 Reconvertion: 0    

#13 Pressure offset correction: 1 0,25   

#14 Channel 3: Salinity(psu) Salinity(psu) 1 1 

#19 Line color: 1 2 3 4 

#21 Temperature offset correction: 1 -0,9   

#30 Trend Type Number: 1    

84 28.09.2013 15:31 8,782 59,10 15,6  

86 30.09.2013 15:31 8,716 58,90 15,6  

88 02.10.2013 15:31 8,617 58,86 15,6  

90 05.10.2013 15:31 8,583 58,85 15,7  

92 07.10.2013 15:31 8,583 58,85 15,7  

94 09.10.2013 15:31 8,583 59,02 15,7  

96 11.10.2013 15:31 8,550 58,84 15,7  

98 08.09.2013 15:48 8,550 59,01 15,7  

100 10.09.2013 15:48 8,550 58,84 15,7  

102 12.09.2013 15:48 8,550 58,84 15,7  

104 14.09.2013 15:48 8,550 59,01 15,7  

106 16.09.2013 15:48 8,550 58,84 15,7  

108 18.09.2013 15:48 8,550 59,01 15,7  

110 20.09.2013 15:48 8,550 58,84 15,7  

112 22.09.2013 15:48 8,550 59,01 15,7  

114 24.09.2013 15:48 8,550 59,01 15,7  

116 26.09.2013 15:48 8,550 59,01 15,7  

118 28.09.2013 15:48 8,550 59,01 15,7  

120 30.09.2013 15:48 8,550 58,84 15,7  

122 02.10.2013 15:48 8,550 59,01 15,7  

124 04.10.2013 15:48 8,550 58,84 15,7  

126 06.10.2013 15:48 8,550 58,84 15,7  

128 08.10.2013 15:48 8,550 59,01 15,7  

130 10.10.2013 15:48 8,550 58,84 15,7  

132 12.10.2013 15:48 8,550 58,84 15,7  

134 14.10.2013 15:48 8,550 58,84 15,7  

136 16.10.2013 15:48 8,550 59,01 15,7  

138 18.10.2013 15:48 8,550 58,84 15,7  
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140 20.10.2013 15:48 8,550 59,18 15,7  

142 22.10.2013 15:48 8,550 59,01 15,7  

144 24.10.2013 15:48 8,550 59,01 15,7  

146 26.10.2013 15:48 8,550 59,01 15,7  

148 28.10.2013 15:48 8,550 59,01 15,7  

150 30.10.2013 15:48 8,550 58,84 15,7  

152 01.11.2013 15:48 8,550 59,01 15,7  

154 03.11.2013 15:48 8,550 58,84 15,7  

156 05.11.2013 15:48 8,550 59,01 15,8  

158 07.11.2013 15:48 8,550 58,84 15,8  

160 09.11.2013 15:48 8,550 58,84 15,8  

162 11.11.2013 15:48 8,550 58,84 15,7  

164 13.11.2013 15:48 8,550 58,84 15,8  

166 15.11.2013 15:48 8,550 59,01 15,8  

168 17.11.2013 15:48 8,550 58,84 15,7  

170 19.11.2013 15:48 8,550 58,84 15,8  

172 21.11.2013 15:48 8,550 59,01 15,8  

174 23.11.2013 15:48 8,550 58,66 15,8  

176 25.11.2013 15:48 8,550 58,66 15,8  

178 27.11.2013 15:48 8,550 58,84 15,8  

180 29.11.2013 15:48 8,550 59,01 15,8  

182 01.12.2013 15:48 8,550 59,01 15,8  

184 03.12.2013 15:48 8,550 58,84 15,8  

186 05.12.2013 15:48 8,550 58,84 15,8  

188 07.12.2013 15:48 8,550 59,01 15,8  

190 09.12.2013 15:48 8,550 59,01 15,8  

192 11.12.2013 15:48 8,550 58,84 15,8  

194 13.12.2013 15:48 8,550 59,01 15,8  

196 15.12.2013 15:48 8,550 58,84 15,8  

198 17.12.2013 15:48 8,550 58,84 15,8  

200 19.12.2013 15:48 8,550 58,84 15,8  

202 21.12.2013 15:48 8,550 58,84 15,8  

204 23.12.2013 15:48 8,550 58,84 15,8  

206 25.12.2013 15:48 8,550 58,84 15,8  

208 27.12.2013 15:48 8,550 59,01 15,8  

210 29.12.2013 15:48 8,550 58,84 15,8  

212 31.12.2013 15:48 8,550 59,01 15,8  

216 04.01.2014 15:48 8,550 58,84 15,8  

218 06.01.2014 15:48 8,550 59,01 15,8  

220 08.01.2014 15:48 8,550 58,84 15,8  

222 10.01.2014 15:48 8,550 59,01 15,8  

224 12.01.2014 15:48 8,550 58,84 15,8  

226 14.01.2014 15:48 8,550 58,84 15,8  

228 16.01.2014 15:48 8,550 58,84 15,8  

230 18.01.2014 15:48 8,550 58,66 15,8  

232 20.01.2014 15:48 8,550 58,84 15,8  

234 22.01.2014 15:48 8,550 58,84 15,8  
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236 24.01.2014 15:48 8,550 58,84 15,8  

238 26.01.2014 15:48 8,550 58,84 15,8  

240 28.01.2014 15:48 8,550 58,84 15,8  

242 30.01.2014 15:48 8,550 59,18 15,8  

244 01.02.2014 15:48 8,550 58,84 15,8  

246 03.02.2014 15:48 8,550 58,84 15,8  

248 05.02.2014 15:48 8,550 58,84 15,8  

250 07.02.2014 15:48 8,550 58,84 15,8  

252 09.02.2014 15:48 8,550 58,84 15,8  

254 11.02.2014 15:48 8,550 58,66 15,8  

256 13.02.2014 15:48 8,550 58,84 15,8  

258 15.02.2014 15:48 8,550 59,01 15,8  

260 17.02.2014 15:48 8,550 58,66 15,8  

262 19.02.2014 15:48 8,550 58,84 15,8  

264 21.02.2014 15:48 8,550 58,84 15,8  

266 23.02.2014 15:48 8,550 58,84 15,8  

268 25.02.2014 15:48 8,550 58,84 15,8  

270 27.02.2014 15:48 8,550 58,66 15,8  

272 01.03.2014 15:48 8,550 58,84 15,8  

274 03.03.2014 15:48 8,550 58,84 15,9  

276 05.03.2014 15:48 8,550 58,66 15,9  

278 07.03.2014 15:48 8,550 59,01 15,9  

280 09.03.2014 15:48 8,550 59,18 15,9  

282 11.03.2014 15:48 8,550 58,84 15,9  

284 13.03.2014 15:48 8,550 58,84 15,9  

 

unda gaesvas im garemoebasac, rom ganxilvadi meTodis dros adgili ar eqneba, 
saTburis airis, naxSirorJangis generacias da, Sesabamisad, mis emisias 
atmosferoSi.  

da bolos, avtorebs gvsurs madloba vuTxraT saqarTvelos rusTavelis 
fonds da q. moskovSi moRvawe qarTvel biznesmens, baton ioseb orjonikiZes, 
romlebmac daafinanses Cven mier Catarebuli eqsperimentuli kvlevebi.  
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