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mzis energiis gamoyenebis potenciali saqarTvelos  

mosaxleobis cxelwyalmomaragebisTvis.  

Tanamedrove heliosistemebis sqemebi da klasifikacia 
 

saqarTvelos inJiner-energetikosTa asociacia 

T.miqiaSvili, T.jiSkariani, g.arabiZe, 

o.kiRuraZe, b.CxaiZe, r.kandelaki 
 

mocemulia Tanamedrove heliosistemebis Tburi (teqnologiuri) sqemebis sistematizaciis, 
heliodanadgarebis klasifikaciisa da SedarebiTi daxasiaTebis Sedegebi. Sefasebulia 
cxelwyalmomaragebisTvis saWiro energiis danaxarjebi saqarTvelos sayofacxovrebo seqtorSi 
da am mizniT heliosistemebis gamoyenebis efeqturoba. naCvenebia saqarTvelos mosaxleobis mier 
cxelwyalmomaragebisTvis moxmarebuli energiis struqtura da misi gardaqmnis ekologiuri 
maCveneblebi, romlebic miRebulia saeqsperto SefasebebiT, garkveuli daSvebebis safuZvelze. 
Sefasebulia danazogebi, romlebic SesaZlebelia miRweul iqnes sayofacxovrebo seqtorSi 
cxelwyalmomaragebis arsebuli saSualebebis Canacvlebisas mzis energiiT da gaanalizebulia 
heliodanadgarebis sainvesticio efeqturoba aseTi Canacvlebis pirobebSi. mocemulia 
adgilobriv da msoflio bazarze wyalgamacxelebeli heliosistemebis fasebi. moyvanilia 
saqarTveloSi erTi saSualo statistikuri (4-suliani) ojaxisTvis saWiro heliodanadgaris 
mTavari kvanZis – mzis koleqtoris STanTqmis zedapiris farTobisa da cxeli wylis avzis 
tevadobis Sefasebis gamartivebuli meTodika. 

 
sakvanZo sityvebi: cxelwyalmomarageba; heliosistemebis sqemebi; mzis koleqtori; insolacia; 
Tbogadacema; wylis avzi. 

 
 

1. Sesavali. 

energiis ganaxlebadi resursebis gamoyeneba mimdinare etapze warmoadgens aqtualur 

amocanas, rogorc energetikuli mrewvelobis, ise sayofacxovrebo seqtorisTvis. 

“ganaxlebadi energetikuli teqnologiebi” farTod inergeba adamianis saqmianobis 

mraval sferoSi. xSirad aseT teqnologiebs aratradiciulsac uwodeben, Tumca maTi 

umetesoba emyareba sworedac rom yvelaze tradiciul da gamoyenebis uZvelesi 

istoriis mqone energiis wyaros – mzis energias.  

mzis energiis gamoyeneba sayofacxovrebo miznebisTvis gansakuTrebiT aqtualuri da 

efeqturia mraval qveyanaSi. magaliTisTvis nax. 1-ze naCvenebia heliodanadgarebis wili 

msoflios calkeuli qalaqebis cxelwyalmomaragebaSi1. rogorc nax.2-dan Cans, 

saqarTvelo mdebareobs sakmaod maRali insolaciis 5) da 6) zonaSi (1200-1400 

kvt*sT/(m2*w)), rac qmnis qveyanaSi mzis energiis maRali efeqturobiT gamoyenebis 

pirobebs. aseTi pirobebis realizebisTvis saWiroa winaswari Sefasebebi da analizi. 

 

 

 

 

 

 

 
1 www.retscreen.net 
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2)

3)
4)

5) 6)  7)  8) 

9)

 

nax. 1. heliodanadgarebis wili msoflios 
calkeuli qalaqebis cxelwyalmomaragebaSi 

nax. 2 insolacia evraziis kontinentis 
sxvadasxva zonaSi, kvt*sT/(m2*w): 

1)-600,-400; 2)- 600-800; 3)- 750-1000; 4)- 800-
1200 5)- 1200-1400 6)- 1300-1400 7)-1350-1800 

8)- 1500-2000 9)- 1150-2200 

 

kvleviTi samuSaoebi mzis energiis gamosayenebeli potencialis Sesaswavlad 

saqarTveloSi Catarda wina wlebSi sxvadasxva proeqtis farglebSi2. miuxedavad amisa, 

heliodanadgarebis teqnologiebisa da mzis koleqtorebis teqnikis swrafi tempebiT 

ganviTareba, aseve maTi Sesasyidi fasebis mkveTri cvla moiTxovs SefasebiTi samuSaoebis 

periodul ganaxlebas.  
 

2. samuSaos mizani. 

zemoT aRniSnulidan gamomdinare, avtorTa mizania moiyvanon sistemaSi msoflio 

bazarze arsebuli heliosistemebis Tburi sqemebi da Caataron danadgarebis 

klasifikacia sxvadasxva niSnis mixedviT. meores mxriv ki, Seafason saqarTveloSi 

mosaxleobis cxelwyalmomaragebisTvis saWiro energiis danaxarjebi da gansazRvron am 

mizniT heliosistemebis gamoyenebis teqnikur-ekonomikuri efeqturoba.   

 

3. gaTboba-cxelwyalmomaragebis heliosistemebi. maTi  

klasifikacia, sqemebi da elementebi. 

gansazRvrebebi. 

insolacia - dedamiwis horizontaluri zedapiris erTeulovan farTobze mosuli 

mzis gamosxivebis simZlavre [vt/m2,j/(m2*wm), kvt*sT/(m2*d-R), kvt*sT/(m2*w)]. 

heliosistema - heliodanadgaris da gaTboba-cxelwyalmomaragebis konturis 

erToblioba (nax. 3).  

heliosistemis daniSnulebaa dedamiwaze mosuli mzis gamosxivebis gardaqmna 

teqnologiur siTbur energiad. 

                                                            
2  a) Least  Cost  Plan  for  Energy  Sector. Georgia, 1998, Burns and Roe, ICF Kaiser, Ame-rican Electric Po-wer, Harza Engi-neering 
Company, Center for Energy Efficiency 

b) In-depth Review of Energy Efficiency Policies and Programmes of The Republic of Georgia/Energy Charter Protocol on Energy 
Efficiency and Related Environmental Aspects (PEEREA)/ENERGY CHARTER SECRETARIAT, 2006 

c) USAID/WINROCK/World Experience for Georgia/Under Sub-Agreement 5708-07-04/ “Renewable Energy Potential in Georgia and 
the Policy Options for Its Utilization”.2008 
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heliodanadgari - heliosistemis Semadgeneli nawili, romelic aerTianebs mzis 

koleqtors, mzis koleqtoris konturs, cxeli wylis avzs da xSir SemTxvevebSi 

Tbogadamcems koleqtoris konturs da cxeli wylis avzs Soris (nax. 3). 

 

gaTboba-cxelwyalmomaragebis heliosistemebis klasifikacia.  

gaTboba-cxelwyalmomaragebis heliosistemebis klasificireba SesaZlebelia Semdegi 

niSnebis mixedviT: 

 mzis energiis gamoyenebis xerxi; 

 heliosistemis daniSnuleba; 

 muSaobis xangrZlivoba; 

 sqemis teqnikuri gadawyveta; 

 mzis koleqtoris konturSi gamoyenebuli Tbogadamtanis tipi da cirkulaciis 

xerxi; 

 momxmareblisTvis gankuTvnili cxeli wylis da siTbos gacemis xerxi. 

 
mzis energiis gamoyenebis xerxis mixedviT arsebobs maRaltemperaturuli da 

dabaltemperaturuli heliosistemebi. maRaltemperaturuli heliosistemebi aRWurvi-

lia parabolur-sarkeebiani an sxva tipis koncentratorebiani mzis koleqtorebiT. maT 

iyeneben maRali parametrebis orTqlis misaRebad helioeleqtrosadgurebSi, wylis 

gamtknarebis danadgarebSi da sxv. dabaltemperaturuli heliosistemebi gamoiyeneba 

gaTbobis, cxelwyalmomaragebis, ventilacia-kondicirebis sayofacxobrebo da siTbo-

siciviT momaragebis industriul sistemebSi. dabaltemperaturuli heliosistemebi, 

Tavis mxriv, iyofa pasiur da aqtiur sistemebad. pasiuria sistema, romelSic mzis 

gamosxivebis mimReb da siTboSi gardaqmnis elements warmoadgens sakuTriv Senoba an 

misi calkeuli elementi – kedeli, gadaxurva da sxv. aqtiuria sistema, romelSic mzis 

gamosxivebis mimReb da siTboSi gardaqmnis elements warmoadgens heliodanadgari.  
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nax. 3. gaTboba-cxelwyalmomaragebis heliosistemis kvanZebi da maTi urTierTqmedebis  

blok-sqema 
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konturi 

cxeli 

wylis 

avzi 

mzis 

koleqtor

is 
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mzis 

koleqtori 

Tbogadamcemi 

heliodanadgari heliosistema 
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daniSnulebis mixedviT arsebobs mxolod cxelwyalmomaragebis, gaTboba- 

cxelwyalmomaragebisa da sxva gamoyenebis heliosistemebi. gaTboba-cxelwyalmomaragebis 

heliosistemebi upiratesad aris or –da metkonturiani. amasTan, sxvadasxva konturebSi 

SesaZlebelia gamoyenebuli iyos sxvadasxva tipis Tbogadamtani. sxva gamoyenebis, anu 

kombinirebuli heliosistemebi gaTvaliswinebulia ZiriTadad TbosiciviT momara-

gebisTvis mTeli wlis ganmavlobaSi. 

muSaobis xangrZlivobis mixedviT ganasxvaveben sadReRamiso da sezonuri moqmedebis 
heliosistemebs. sadReRamiso sistemebi, rogorc wesi, muSaoben mTeli wlis 

ganmavlobaSi wyalsaTbob an gaTbobis qvabebTan kombinaciaSi. sezonuri moqmedebis 

heliosistemebi gamoiyeneba upiratesad cxelwyalmomaragebisTvis  zafxulis TveebSi da 

gardamaval sezonze, garemos dadebiTi temperaturebis dros.  

sqemis teqnikuri gadawyvetis mixedviT arsebobs erTkonturiani, orkonturiani da 
mravalkonturiani heliosistemebi. 

mzis koleqtoris konturSi gamoyenebuli Tbogadamtanis mixedviT heliosistemebi 

iyofa Txevad da airad Tbogadamtanian sistemebad. Txevad Tbogadamtanian sistemebSi 

gamoiyeneba antifrizis wyalxsnari, wyali, aseve sxvadasxva saxis zeTebi. airad 

Tbogadamtanian sistemebSi ZiriTadad gamoiyeneba haeri. 

mzis koleqtoris konturSi Tbogadamtanis cirkulaciis xerxis mixedviT arsebobs 
pasiuri, anu bunebrivi cirkulaciiT momuSave, da aqtiuri, anu iZulebiTi cirkulaciiT 
momuSave helio-sistemebi. gansxvavebiT aqtiuri sistemebisgan, pasiuri heliosistemebis 

koleqtorebis konturSi ar gamoiyeneba tumboebi da ventilatorebi. aq Tbogadamtani 

cirkulirebs bunebrivi gravitaciis Zalebis zemoqmedebiT. 

momxmareblisTvis gankuTvnili cxeli wylisa da siTbos gacemis xerxis mixedviT 
arsebobs Ria, anu pirdapiri da Caketili, anu arapirdapiri heliosistemebi. Ria, anu 
pirdapir heliosistemebSi, momxmarebeli moixmars im wyals, romelic cirkulirebs mzis 

koleqtoris konturSi. wylis danaklisi konturSi kompensirdeba sakvebi wylis 

damatebiT, rac xdeba ganuwyvetliv, wylis moxmarebis paralelurad. Caketil, anu 
arapirdapir heliosistemebSi mzis koleqtoris konturi warmoadgens izolirebul 

kvanZs, “sakuTari“ TbogadamtaniT, romelic momxmareblisTvis gankuTvnili wylis 

konturs ukavSirdeba mxolod rekuperaciuli TbogadamcemiT (TbogadamcemiT, romelSic 

SesaTbobi da SemTbobi muSa sxeulebi erTmaneTs ar ereva, aramed gamijnulia xurebis 

zedapirebiT). Tavis mxriv, Caketili sistemebi iyofa maRali da atmosferuli wnevis 

sistemebad. maRali wnevis (anu dawneviT momuSave) sistemebisTvis koleqtoris 

konturSi gamoiyeneba antifrizis wyalxsnarebi an zeTebi, romlebic SesaZlebelia 

muSaobdes rogorc iZulebiTi, ise benebrivi cirkulaciiT. atmosferuli wnevis 

heliosistemebis koleqtoris konturSi ki iyeneben wyals. konturi aRWurvilia cxeli 

wylis avziT, romelic imavdroulad warmoadgens sadrenaJe avzs. am avzis moculoba 

sakmarisia koleqtoris konturis wylis Sesanaxad. aseTi sistemebis Taviseburebaa is, 

rom wylis gayinvis Tavidan asacileblad uaryofiTi temperaturebis dros koleqtoris 

konturs clian aRniSnul avzSi, romlis zedapirebic dafarulia Tburi izolaciiT. 

TvalsaCinoebisTvis nax. 4-ze naCvenebia gaTboba-cxelwyalmomaragebis heliosistemebis 

klasifikacis sqema.  

nax. 5-10-ze naCvenebia Tanamedrove heliosistemebis principuli Tburi sqemebi. 

sqemebis Sedgena-sistematizacia Sesrulda Cvens mier sxvadasxva publikaciebis analizis, 

adgilobriv bazarze arsebuli mowyobilobebis Seswavlis da “ganaxlebadi energetikis 

proeqtebis” ganxorcielebis sakuTari gamocdilebis safuZvelze3. 

                                                            
3 a) USAID/WINROCK/World Experience for Georgia/Under Sub-Agreement 5708-07-04/ “Renewable Energy Potential in Georgia and 
the Policy Options for Its Utilization”.2008 
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 heliosistemebis zogadi daxasiaTeba 

eqspluataciis efeqturobis TvalsazrisiT, msgavsi niSnebiT jgufdeba antifrizis 
wyalxsnarze (glikolze) momuSave wneviani sistemebi (klasifikatori: 6.2, 7.2.1, nax.: 6 

a,b,g; 7 g; 9 a,b; 11) da wyalze momuSave atmosferuli (dasacleli) sistemebi 
Tbogadamtanis bunebrivi da iZulebiTi cirkulaciiT (klasifikatori: 6.2, 7.2.2, nax. 

5,a,b, nax.10; klasifikatori: 6.1, 7.1, nax. 7,a; klasifikatori: 6.1, 7.2.2, nax. 7,b; 

klasifikatori: 6.2, 7.1, nax. 8). 

antifrizis wyalxsnarze (glikolze) momuSave wneviani sistemebi. 
aseT sistemebs iyeneben iq, sadac wylis xarisxi ar aris damakmayofilebeli an 

iqmneba wylis gayinvis saSiSroeba Ramis periodSi (mzis koleqtoris konturSi). 

sistemis upiratesobebia: 

 mzis koleqtoris konturSi gamoiyeneba antifrizis wyalxsnari, riTac is daculia 

gayinvisgan; 

 koleqtoris konturSi mudmivad aris Tbogadamtani; is yovelTvis mzadaa 

muSaobisTvis da SeuZlia SeaTbos wyali zamTris mzian amindSic; 

 Tbogadamtanis (antifrizis wyalxsnaris) cirkulacia koleqtoris konturSi xdeba 

iZulebiT, tumbos gamoyenebiT. amitom ar aqvs arsebiTi mniSvneloba milsadenebis 

daxris da moRunvis kuTxeebis sizustes da raodenobas. Sesabamisad sistema 

martivad montaJdeba yvela tipis Senobaze.  

sistemis naklovanebebia is, rom: 

 antifrizis wyalxsnaris gamoyenebisas Tbogadacemis efeqturoba naklebia, vidre 

wylis gamoyenebis dros; Tanabari efeqturobis pirobebSi antifriziani sistemebi 

aris ufro Zviri, vidre wyliani sistemebi; 

 antifrizis xarisxis xangrZlivi SenarCunebisTvis saWiroa sistemis perioduli 

profilaqtikuri momsaxureba;   

 cxeli wylis moxmarebis Sewyvetisas wydeba antifrizis cirkulacia koleqtoris 

konturSi, rasac xSirad mohyveba temperaturisa da wnevis gadideba dasaSvebze 

maRal mniSvnelobebamde. am dros sistemis dazianebis (garRvevis) Tavidan 

asacileblad iReba mcveli sarqveli da “zedmeti” antifrizi gamoidevneba 

atmosferoSi. es, erTis mxriv, iwvevs atmosferos dabinZurebas, da meores mxriv, 

sistemis Sevsebis saWiroebas. amasTan, aucilebeli xdeba garemosTvis usafrTxo 

ZviradRirebuli antifrizebis gamoyeneba. 

wyalze momuSave atmosferuli (dasacleli) sistemebi Tbogadamtanis bunebrivi da 
iZulebiTi cirkulaciiT    

sistemis upiratesobebia is, rom: 

 koleqtoris konturSi Tbogadamtanad gamoyenebulia wyali, romelic gamoirCeva 

mdgradi qimiuri struqturiT da romlis Tboteqnikuri Tvisebebi ukeTesia 

antifrizebis TvisebebTan SedarebiT;  

 zamTris periodSi, rodesac sistema ar muSaobs, mzis koleqtoris konturi icleba 

wylisgan. Sesabamisad, sistema saimedod aris daculi gayinvisgan. aseve, ar arsebobs 

konturSi wnevisa da temperaturis gadidebisa da sistemis dazianebis (rRvevis) 

saSiSroeba zamTris mzian amindebSi.  

                                                                                                                                                                                                      
  b) Dr. K.Kushashvili. Solar Hot Water and Heating Systems. “Therma.LTD”. Tbilisi, 2009. 
  c) Artificial Intelligence in Energy and Renewable Energy Systems/Soteris Karogirou/Nova Science Publishers, Inc. New-York, ISBN 1-
60021-261-1, 2006, 471 p. 
  d) “Johnson Controls”, Renewable Energy Solution Presentation. Wisconsin, USA, 2009. 
  e) Federal Energy Management Program. Current Application and Research in Photovoltaic Technology of Buildings. 2009.  
  f) Ю.А.Табунщиков. Научные основы проектирования      энергоеффективных зданий. АВОКб.№1/1998 
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sistemis naklovanebebia is, rom: 

 rodesac konturi daclilia, ar xdeba koleqtoris kvanZebis gagrileba da arsebobs 

maTi gadaxurebis saSiSroeba mzis sxivebis zemoqmedebiT; 

 bunebrivi cirkulaciiT momuSave sistemebis damontaJebisas aucilebelia doneTa 

sxvaobis SenarCuneba cxeli wylis avzsa da mzis koleqtorebs Soris, rac 

yovelTvis ar aris SesaZlebeli Senobis konsrtuqciis SezRudulobis gamo; 

aucilebelia milgayvanilobis zusti koordinireba (daxrilobebis zusti Sesruleba 

da sadrenaJe wertilebis zusti ganTavseba), raTa uzrunvelyofili iqnes sistemis 

sruli dacla; 

 wylisagan zamTris periodSi, rac aseve ver xerxdeba zogierT SemTxvevaSi. 

saTanado informirebis pirobebSi, vfiqrobT, heliosistemebis Tburi sqemebis 

sistematizaciisa da klasifikaciis zemoT moyvanili Sedegebi sasargeblo iqneba farTo 

momxmareblisTvis (kerZo pirebi, sastumroebisa da kempingebis mepatroneebi, kvebisa da 

sportul-gamajansaRebeli obieqtebi, bavSvTa skolamdeli aRzrdis dawesebulebebi, 

hospitlebi da ambulatoriebi, samrewvelo obieqtebi, saproeqto da samSeneblo 

organizaciebi, heliosistemebis gayidviT dainteresebuli dilerebi, inJinrebi da sxv.), 

raTa maT sworad SeirCion sistemis kompleqtacia da zomebi gamoyenebis mosalodneli 

pirobebis gaTvaliswinebiT. 
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nax. 4. gaTboba-cxelwyalmomaragebis heliosistemebis klasifikacia:      ,      , . . ., - klasifikatorebi 

 
1 1 1

mzis 
gamosxivebis 

gamoyenebis 

xerxis 

mixedviT 

maRaltempe

raturuli 

heliosiste

mebi 

dabaltemper

aturuli 
heliosistem

ebi

pasiuri aqtiuri 

daniSnulebis 

mixedviT 

cxelwya

lmomarag
ebis 

sistemebi 

gaTbobis 

sistemebi 

kombinireb

uli 

sistemebi 

muSaobis 

xangrZlivobis 
mixedviT 

sadReRamiso 

moqmedebis 

sezonuri 

moqmedebis 

sqemis 

teqnikuri 

gadawyvetis  

mixedviT 

erTkontu

riani 

orkontur

iani 

mravalkon

turiani 

Kmzis koleqtoris 
konturSi 

gamoyenebuli 

Tbogadamtanis tipis 

mixedviT  

Txevadi 

Tbogadam

taniT  

airadi 

Tbogadam

taniT  

Kmzis koleqtoris 

konturSi 

Tbogadamtanis 

cirkulaciis xerxis 

mixedviT  

Tbogadamtanis 
bunebrivi 

cirkulaciiT  

Tbogadamtanis 
iZulebiTi 

cirkulaciiT  

momxmareblisTvis 

gankuTvnili cx. 
wylis da siTbos 

gacemis xerxis  

mixedviT 

Ria anu 

pirdapiri 
sistemebi 

wyalze 

Caketili anu 

arapirdapiri 

sistemebi 

Fantifrizis 
wyalxsnarze 

(glikolze) 

momuSave wneviani 

sistemebi 

4 51  2  3 6 7

2.1
4.13.1

7.1 
6.1

wyalze momuSave 

atmosferuli 

sistemebi 

(dasacleli 

sistemebi) 

1.1
1.2

5.1
4.23.2

1.2.11.2.2 

2.2 

2.3 

4.3

5.2

6.2 7.2 

7.2.1 

7.2.2 
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                   b)    
nax. 5. cxelwyalmomaragebis atmosferuli/dasacleli heliosistemebi: 

a)  maRali insolaciis klimaturi pirobebisTvis  
(klasifikatorebi: 1.2.1, 2.1, 3.2, 4.2, 5.1, 6.2, 7.2.2);  

b)  dabali insolaciis klimaturi pirobebisTvis; cxeli wylis mudmivi damatebiTi 
SeTbobiT (klasifikatorebi: 1.2.1, 2.1, 3.1, 4.2, 5.1, 6.2, 7.2.2) 
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            b) 

 

 

 

 

 

 

 

 

      g) 
nax. 6. cxelwyalmomaragebis maRali wnevis heliosistemebi: 

a)  dabali insolaciis klimaturi pirobebisTvis; cxeli wylis mudmivi damatebiTi 
SeTbobiT (klasifikatorebi: 1.2.1, 2.1, 3.1, 4.2, 5.1, 6.2, 7.2.1);  

b)  zomieri insolaciis klimaturi pirobebisTvis; cxeli wylis perioduli SeTbobiT 
(klasifikatorebi: 1.2.1, 2.1, 3.1, 4.2, 5.1, 6.2, 7.2.1); 

g) maRali insolaciis klimaturi pirobebisTvis (klasifikatorebi: 1.2.1, 2.1, 3.2, 4.2, 5.1, 
6.2, 7.2.1) 
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            b) 

 

 

 

 

 

 

              g) 
nax. 7. cxelwyalmomaragebis heliosistemebi maRali insolaciis klimaturi pirobebisTvis 
Tbogadamtanis bunebrivi da iZulebiTi cirkulaciiT: 

a)  Ria anu pirdapiri sistema  
(klasifikatorebi: 1.2.1, 2.1, 3.2, 4.1, 5.1, 6.1, 7.1); 

b)  Caketili, anu arapirdapiri sistema (klasifikatorebi: 1.2.1, 2.1, 3.2, 4.2, 5.1, 6.1, 7.2.2); 
g) Caketili, anu arapirdapiri sistema maRali insolaciis klimaturi pirobebisTvis avzSi 
Cayenebuli Tbogadamcemi milebis koniT (klasifikatorebi: 1.2.1, 2.1, 3.2, 4.2, 5.1, 6.2, 7.2.1) 

 

mzis koleqtori 

cxeli wylis avzi 

(sadrenaJo) 

mzis koleqtoris 

konturi 

cxeli wyali cxeli wyali 

mzis koleqtori 

damatebiTi 

SeTbobis  

qvabi mzis koleqtoris 

konturi 

civi wyali civi wyali 

mzis koleqtori 

mzis koleqtoris 

konturi 

damatebiTi 

SeTbobis  

qvabi

civi wyali 

cxeli wyali 

mzis koleqtori 

mzis koleqtoris 

konturi 

damatebiTi 

SeTbobis  

qvabi

civi wyali 

cxeli wyali 

mzis koleqtori 

cxeli wyali 

Tbogadamcemi 

mzis koleqtoris 

konturi 
civi wyali 

mzis koleqtori 

mzis koleqtoris 

konturi 

cxeli wyali 

civi wyali 

mzis koleqtori 

mzis koleqtoris 

konturi civi wyali 

civi wyali 

cxeli wyali 

mzis koleqtori 

cxeli wyali 

mzis koleqtoris 

konturi civi wyali 
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nax. 8. cxelwyalmomaragebis  Ria, anu pirdapiri 
heliosistema zomieri insolaciis klimaturi 
pirobebisTvis Tbogadamtanis iZulebiTi 
cirkulaciiT  
(klasifikatorebi: 1.2.1, 2.1, 3.1, 4.1, 5.1, 6.2, 7.1) 

 

 

 

 

 

 

 

 

 

                 a) 

 

 

 

 

 

 

 

                  b) 
nax. 9. gaTboba-cxelwyalmomaragebis maRali wnevis heliosistemebi: 

a)  zomieri  da maRali insolaciis klimaturi pirobebisTvis; gaTbobis wylis perioduli 
damatebiTi SeTbobiT; cxeli wylis avzSi Cayenebuli Tbogadamcemi milebis koniT 
(klasifikatorebi: 1.2.1, 2.2, 3.2, 4.3, 5.1, 6.2, 7.2.1);  

b)  dabali insolaciis klimaturi pirobebisTvis; gaTbobis wylis mudmivi damatebiTi 
SeTbobiT; ganmxoloebuli TbogadamcemiT (klasifikatorebi: 1.2.1, 2.2, 3.1, 4.3, 5.1, 6.2, 
7.2.1) 

 

 

 

 

 

 

 

 

 

 

nax. 10. gaTboba-cxelwyalmomaragebis 
atmosferuli/dasacleli heliosistema: 

maRali insolaciis klimaturi pirobebisTvis; 
gaTbobis wylis mudmivi damatebiTi SeTbobiT 
(klasifikatorebi: 1.2.1, 2.2, 3.2, 4.3, 5.1, 6.2, 
7.2.2)  

nax. 11. haeriT gaTbobis maRali wnevis 
heliosistema haerSemberi 
TbogadamcemiT: 
maRali insolaciis klimaturi 
pirobebisTvis (klasifikatorebi: 1.2.1, 
2.2, 3.2, 4.3, 5.1, 6.2, 7.2.1) 

 

energiis danaxarjebi sayofacxovrebo cxelwyalmomaragebaze.  

iseve, rogorc sxva postsocialistur qveynebSi, saqarTveloSic ar arsebobs 

wyalmoxmarebis individualuri aRricxva sayofacxovrebo seqtorSi. amis gamo 

SeuZlebelia sayofacxovrebo cxelwyalmomaragebisTvis saWiro energiis zusti Sefaseba. 

miaxloebiTi SefasebisTvis ki SesaZlebelia gamoyenebul iqnes sxva qveynebSi arsebuli 

cxelwyalmoxmarebis normebi (cxr.1). am cxrilis bolo striqonsa da svetSi moyvanilia 

sidideebi saqarTvelosTvis, romlebic miRebulia gaangariSebebiT, Semdeg paragrafSi 

mocemuli saangariSo sqemis da daSvebebis safuZvelze. 

mzis koleqtori 

mzis koleqtoris 

konturi 

civi wyali 

cxeli wyali 
gaTbobis 

radiatorebi 

gaTbobis 

qvabi 

mzis koleqtori 

civi wyali 

cxeli wyali 

Tbogadamcemi 

mzis koleqtoris 

konturi 

cxeli wyali 

civi wyali 

cxeli 

wylis 

avzi gaTbobis 

qvabi 
cxeli 

wylis 

avzi 

gaTbobis 

radiatorebi 

mzis koleqtori 

mzis koleqtoris 

konturi 

civi (sakvebi) wyali 

cxeli wyali 

el. 

SemTbobi 

gaTbobis 

radiatorebi 

sakvebi 

wylis 

SemTbobi 

mzis koleqtori 

Tbogadamcemi 

mzis koleqtoris 

konturi 

cxeli wyali 

civi wyali 

cxeli haeri 

gaTbobisTvis 

civi haeri 

cxeli wyali 

mzis koleqtori 

Eel. an sxva 

SeTbobi  

mzis koleqtoris 

konturi 

civi wyali 
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wylis gacxelebisTvis saWiro energia. 

wylis gacxelebisTvis saWiro energiis gaangariSeba, romlis Sedegebi mocemulia 

cxr. 1-Si Catarda CanarT 1-Si naCvenebi sqemis mixedviT. 

 

  10

CanarTi 1. wylis gacxelebisTvis saWiro energiis gaangariSebis sqema 
 

sqema: 

 

 

 

 

 

 

 

 

 

aRniSvnebi: 

G - cxelwyalmoxmarebis norma, l/(oj*d-R); 

1t - civi (sakvebi) wylis temperatura, 
0c 

2G - gacxelebuli wylis xarji, l/(oj*d-R) 

2t - gacxelebuli wylis temperatura, 
0c 

1G - Semzavebeli (civi) wylis xarji, l/(oj*d-R) 

3t - Sezavebuli (saboloo  moxmarebis) wylis  

    temperatura, 
0c 

c - wylis kuTri siTbotevadoba, kj/(l*
0c); 

 

daSvebebi: 
15/10/5=t1 ,  

0c 

453 =t ,  
0c 

,  kj/(l*
0c) 

gantolebebi: 
 

materialuri balansi:     

2.4ЎЦc

21 GGG +=  ------------------------- (1)  

 

siTburi balansi: 

21 213 ctGctGGct +=  -------------- (2) 

 

wylis gacxelebisTvis saWiro  

energiis saangariSo formula: 

)_()_( 1 12 32  ЃЯ ttGcttcGQ = ----(3) 

 

cxelwyalmoxmarebis sidide, romelic saqarTvelosTvis Seadgens daaxloebiT 30 l  

1  sulze dRe-Ramis ganmavlobaSi, miRebulia SefasebiT proeqtis: 
USAID/WINROCK/World Experience for Georgia/Under Sub-Agreement 5708-07-04/ “Renewable 
Energy Potential in Georgia and the Policy Options for Its Utilization”.2008  farglebSi. am dros 

Catarebuli kvleva erT-erT sakiTxad iTvaliswinebda cxelwyalmoxmarebis Sefasebas 

Tbilisis mravalbinian SenobebSi mcxovreb mosaxleobaSi. dakvirveba Catarda 10 ojaxze, 

romelTa suladoba icvleboda 4-dan 5-mde. socialurad isini warmoadgendnen 

mosamsaxureTa ojaxebs, romelSic Sediodnen mSoblebi da 2-3 

skolis asakis bavSvi. cxelwyalmomaragebisTvis ojaxebi iyenebdnen erTnair 1.5 kvt 

simZlavris da 80 l tevadobis eleqtrowyalgamacxelebel avzebs. gamokvlevam gviCvena, 

rom ojaxebis mier cxeli wylis moxmareba zafxulis sami, yvelaze cxeli Tvis 

cxrili 1. cxelwyalmoxmarebis normebi sxvadasxva qveyanaSi. wylis gacxelebisTvis saWiro 
energia 

 

   

l/(suli*d-R) l/(oj*d-R) t1=50c t1=100c t1=150c

aSS, 
a) 47 188 9 8 7

sabWoTa
b)
, min. 80 320 15 13 11

maqs. 130 520 24 21 18

evropis
g) 30 120 6 5 4

saqarTvelo
d) 30 120 6 5 4

wyaroebi:

a) “Johnson Controls”, Renewable Energy Solution Presentation. Wisconsin, USA, 2009.

b) СНиП 11-36-93

g) Artificial Intelligence in Energy and Renewable Energy Systems/Soteris 

Karogirou/Nova Science Publishers, Inc. New-York, ISBN 1-60021-261-1, 2006, 471 p.

d) USAID/WINROCK/World Experience for Georgia/Under Sub‐Agreement 5708‐07‐04/ 

“Renewable Energy Potential in Georgia and the Policy Options for Its Utilization”.2008

cxelwyalmoxmarebis norma
qveynebi

wylis gacxelebisTvis saWiro energia, kvt*sT/(oj*d-R)

 

 

wylis 

gamacxel

ebeli 

civi wyali 

cx22 , tG   eli wyali 
Sezavebuli 

wyali 

Semrevi 

3,tG  

1, tG

1G  

2G    
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(ivnisi, ivlisi, agvisto) ganmavlobaSi, Seadgenda daaxloebiT 50 l/(suli*d-R)-s, xolo 

wlis danarCen 9 TveSi - daaxloebiT 20 l/(suli*d-R). amasTan, zafxulSi wylis 

gacxeleba xdeboada 150-dan 390C-mde, xolo danarCen periodSi, - 100-dan 450C-mde. 

eleqtrogamacxeleblebis uwyveti muSaobis jamuri xangrZlivoba, rogorc es Sefa-

sebebma gviCvena, zafxulSi (3 TveSi) Seadgenda 370-400 sT-s, xolo danarCen periodSi – 

670-800 sT-s. Sesabamisad, maTi teqnikuri gamoyenebis koeficienti ar aRemateboda 

(400sT+800sT)/8760 sT=14%, xolo cxeli wylis da mis gacxelebaze daxarjuli 

energiis sadReRamiso moxmarebis saSualo wliuri sidideebi, Sesabamisad, iyo 30 

l/(suli*d-R) da 4-5 kvt*sT/(oj*d-R). SefasebebSi ar iyo gaTvaliswinebuli siTbos 

danakargebi wyalgamacxelebeli avzis gare zedapirebidan, Tumca,maTi temperatura 

praqtikulad ar gansxvavdeboda saTavsis haeris temperaturisgan, rac miuTiTebda am 

danakargebis umniSvnelobaze. 

sabolood SeiZleba iTqvas, rom cxr.1-Si moyvanili maCveneblebi kargad Seesabameba 

erTmaneTs. gamonakliss warmoadgens mxolod sabWoTa normebi. monacemebi 

saqarTvelosTvisa da evropis qveynebisTvis praqtikulad erTnairia. 

Semdgom analizSi, im mosazrebidan gamomdinare, rom saqarTvelosTvis miRebuli 

monacemebi ar iTvaliswinebda cxeli wylis danaxarjebs samzareuloSi, umjobesia 

miviRoT aSS-is normebi: cxelwyalmoxmarebisTvis - 47 l/(suli* d-R); wylis 

gacxelebisTvis – 8 kvt*sT/ (oj*d-R).   

 

cxelwyalmomaragebis energodanaxarjebi.  

cxelwyalmomaragebis energodanaxarjebi – energia, romelsac moixmars wyalgamacxe-

lebeli mowyobiloba, wylis gacxelebisTvis saWiro energias aRemateba danakargebiT, 

romelic Tan axlavs wyalze energiis gadacemis process. SefasebebSi es danakargebi 

gaTvaliswinebuli iqneba wyalgamacxelebeli mowyobilobebis m.q. koeficientebiT. 

rodesac cnobilia mowyobilobis tipi, misi m.q. koeficientis codna sruliad 

sakmarisia imisaTvis, rom misaRebi sizustiT ganisazRvros cxelwyalmomaragebis 

energodanaxarjebi konkretuli momxmareblisTvis. gacilebiT rTulia 

cxelwyalmomaragebis energodanaxarjebis Sefaseba saqarTvelos masStabiT, ramdenadac 

ar arsebobs statistikuri monacemebi mosaxleobaSi gamoyenebuli mowyobilobebis 

Sesaxeb. aseT pirobebSi unda SemovifargloT mxolod uxeSi SefasebebiT, romelic 

garkveuli riskis fasad SesaZlebelia davamyaroT wina wlebSi Catarebuli kvlevis 

Sedegebs, momdevno wlebis tendenciebs da specialurad am samuSaosTvis axlaxan 

Catarebuli SezRuduli moculobis gamokiTxvebs. am gamokiTxvebis Sedegad gamoirkva, 

rom  arsebuli wyalgamacxelebeli mowyobilobebidan saqarTveloSi gavrcelebulia 50-

200 l moculobis wyalgamacxelebeli avzebi eleqtroenergiaze da pirdapirdeniTi 

wyalgamacxeleblebi bunebriv airze (e.w. kalonkebi). mosaxleoba SedarebiT iSviaTad 

iyenebs pirdapirdeniT eleqtrowyalgamacxeleblebs (e.w. atmorebs). sayofacxovrebo 

seqtorSi garkveuli adgili uWiravs gaTboba-cxelwyalmomaragebis kombinirebul 

sistemebs, sadac gamoiyeneba gaTbobis kompaqturi (15-35 kvt simZlavris) qvabebi.  

nax. 12-ze naCvenebia resursebis gamoyenebis SefasebiTi struqtura saqarTvelos 

sayofacxovrebo seqtoris cxelwyalmomaragebaSi.  
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nax. 12. resursebis gamoyenebis struqtura saqarTvelos sayofacxovrebo 

seqtoris cxelwyalmomaragebaSi. saeqsperto Sefaseba, 2009 

 
cxrili 2. cxelwyalmomaragebis energodanaxarjebis da ekologiuri maCveneblebis 

SefasebiTi sidideebi saqarTvelos sayofacxovrebo seqtorisTvis

 

 
 

 

cxr.2-Si mocemulia cxelwyalmomaragebis energodanaxarjebis da ekologiuri 

maCveneblebis sidideebi, romlebic miRebulia SefasebiT, Semdegi daSvebebebis 

safuZvelze: 1) gazificirebuli ojaxebis 80% cxelwyalmomaragebisTvis iyenebs 

bunebriv airs, xolo 20% - eleqtroenergias. aragazificirebul nawilSi ki wylis 

gasacxeleblad eleqtroenergias iyenebs ojaxebis 10%, Txevad saTbobs, Txevad airs, 

qvanaxSirs da sxva resursebs 15%, SeSas – daaxloebiT 75%; 2) bunebriv airze 

momuSave wyalgamacxelebeli mowyobilobis m.q. koeficienti saSualod Seadgens 85%, 

anu bunebrivi airis moxmarebis efeqturobaa 85%; 3) wylis gacxelebisTvis 

eleqtroenergiis moxmarebis efeqturobaa aranakleb 95% (es sidide samarTliania 

wyalgamacxelebeli avzebisTvis da iTvaliswinebs siTbos umniSvnelo danakargebs avzebis 

gare zedapirebidan. rac Seexeba pirdapiri dinebis eleqtrowyalgamacxeleblebs, isini 

muSaoben praqtikulad siTburi danakargebis gareSe); 4) wylis gacxelebisTvis SeSis 

moxmarebis efeqturobaa daaxloebiT 50%.  
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am cxrilidan Cans, rom saqarTvelos mosaxleobaSi cxelwyalmomaragebisTvis   

yoveldRiurad SesaZlebelia (didi albaTobiT) ixarjebodes 377000 m3 bunebrivi airi,  

1425000 kvt*sT eleqtroenergia da 5900 m3 SeSa.  

rac Seexeba cxelwyalmomaragebis wliuri energodanaxarjebis Sefasebas, im 

mosazrebidan gamomdinare, rom cxeli wylis moxmareba mTeli wlis ganmavlobaSi 

SegviZlia CavTvaloT mudmiv sidided (ris Sesaxebac ukve aRvniSneT), viRebT suraTs, 

romelic naCvenebia nax. 13-ze. 
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cxelwyalmomaragebis wliuri energodanaxarjebi 

saqarTvelos sayofacxovrebo seqtorSi. saeqsperto 

Sefaseba. 2009

eleqtroenergia
519 969 011 kvt*sT/w

bunebrivi airi
1 293 539 388 kvt*sT/w
(137 000 000 kub. m/w)

SeSa
3 286 401 600 kvt*sT/w

(2 150 000 kub. m/w)

 
 

nax. 13. cxelwyalmomaragebis wliuri energodanaxarjebi 
saqarTvelos sayofacxovrebo seqtorSi. saeqsperto Sefaseba. 2009 

   

cxelwyalmomaragebisTvis gamoyenebuli energoresursebis Canacvlebis SesaZlebloba 

mzis energiiT. Canacvlebis mosalodneli Sedegi. 

mzis energiiT cxelwylamomaragebis amJamad gamoyenebuli saSualebebis 

Casanacvleblad unda vicodeT: 

1. aris Tu ara saqarTveloSi amisaTvis sakmarisi mzis energia. 

2. wlis romeli periodisTvis da ra raodenobis mosaxleobisTvisaa es ufro 

xelsayreli teqnikuri TvalsazrisiT. 

3. ra tipisa da masStabis SezRudvebi SeiZleba arsebobdes mzis danadgarebis 

gamoyenebis mimarT. 

4. rogoria mzis energiiT miRebuli cxeli wylis ekonomika. 

aris Tu ara saqarTveloSi cxelwyalmomaragebisTvis sakmarisi mzis energia 
cxadia, sakiTxis ase dasma moiTxovs garkveul dazustebas (ramdenadac mzis 

koleqtorebis SeuzRudavi raodenobis gamoyenebiT SesaZlebelia nebismieri raodenobis 

mzis energiis miReba nebismier adgilze). sakmaris mzis energiaSi igulisxmeba sainJinro 

gaangariSebebisTvis misaRebi sidideebi, romlebic emyareba mzis koleqtorebis misaRebi 

farTobebisa da fasebis koncefcias. marTalia, optimaluri gadawyvetilebis misaRebad 

es sidideebi zustdeba yoveli konkretuli SemTxvevisTvis, magram maTi miaxloebiTi 

mniSvnelobebi SesaZlebelia ganisazRvros saproeqto rekomendaciebiT, romelic emyareba 

ukve arsebul gamocdilebas. erT-erTi aseTi rekomendaciis mixedviT4, mzis gamosaye-

nebeli energiis saSualo sidided miRebulia: “zafxulis periodisTvis” (aprili-

seqtemberi) 3.5 kvt*sT/(m2*d-R); danarCeni periodisTvis - 2.5 kvt*sT/(m2*d-R). 

                                                            
4  Ю.А.Табунщиков. Научные основы проектирования  энергоэффективных зданий. АВОКб.№1/1998 
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nax. 14. insolaciis saSualo mniSvnelobebi da gaTbobis xangrZlivoba saqarTvelos xsvadasxva 

raionSi. 2009: 
saqarTvelos pirobiTi daraionebis ruka 

 

 

 
 

 

nax. 14-ze naCvenebia insolaciis saSualo mniSvnelobebi saqarTvelos sxvadasxva 

raionSi “zafxulis” da “danarCeni” periodebisTvis (NASA-s 
monacemebi/www.retscreen.net). am sidideebis Sedareba zemoT moyvanil saproeqto 

rekomendaciebTan cxadyofs, rom saqarTveloSi aris cxelwyalmomaragebisTvis sakmarisi 

mzis energia.  

 

wlis romeli periodisTvis da ra raodenobis mosaxleobisTvisaa es ufro 
xelsayreli teqnikuri TvalsazrisiT 

am sakiTxis gadawyvetisas unda gaviTvaliswinoT mosaxleobis aRWurva da gaTboba-

cxelwyalmomaragebis arsebuli reJimi.  

  14
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rogorc ukve aRvniSneT, iq, sadac SesaZlebelia bunebrivi airis gamoyeneba, gaTboba-

cxelwyalmomaragebisTvis mosaxleoba iyenebs pirdapiri dinebis wyalgamacxeleblebs 

(“kalonkebs”), bunebriv airze momuSave gamaTboblebs (“karma”, “nikala” da sxv.), 

gaTboba-cxelwyalmomaragebis kombinirebul sistemebs (gaTbobis qvabi+wylis 

radiatorebis qseli), aseve eleqtrogamacxelebel avzebs da pirdapiri dinebis 

eleqtrowyalgamacxeleblebs (“atmori” da sxv.).  

cxr.3-Si naCvenebia gaTboba-cxelwyalmomaragebis mowyobilobebis kombinaciebi da 

gavrceleba saqarTvelos sayofacxovrebo seqtorSi (saeqsperto SefasebiT, 2009w). 

cxrilidan Cans, rom arsebuli wyalgamacxelebeli mowyobilobebis heliosistemebiT 

Canacvleba aqtualuria saqarTvelos TiTqmis mTeli mosaxleobisTvis. gamonakliss 

SeiZleba warmoadgendes mosaxleobis mxolod mcire nawili (daaxloebiT 21000 ojaxi), 

romelic iyenebs gaTboba-cxelwyalmomaragebis kombinirebul sistemebs da romlisTvisac 

cxeli wylis miReba gaTbobis energiasTan erTad, aris bunebrivi procesi zamTris 

periodSi. 

 

ra tipisa da masStabis SezRudvebi SeiZleba arsebobdes mzis danadgarebis 
gamoyenebis mimarT 
 

cxrili 3.  gaTboba-cxelwyalmomaragebis mowyobilobebis kombinaciebi da gavrceleba 
saqarTvelos sayofacxovrebo seqtorSi (saeqsperto SefasebiT, 2009w) 

 
 

 
 

pirvel rigSi, am mxriv SesaZlebelia arsebobdes teqnikuri problemebi5, rac 

dakavSirebulia sacxovrebel binebSi heliosistemebis damontaJebis sirTuleebTan. 

magaliTad, heliosistemebis dayeneba mravalsarTulian sacxovrebel binebSi 

SesaZlebelia saxuravze, Tumca es xSirad ver uzrunvelyofs yvela mobinadris 

moTxovnilebas, ramdenadac gadaxurvis farTobi ar aris sakmarisi moTxovnili 

                                                            
5 samuSaoSi ar ganvixilavT kanonmdeblobasa da usafrTxoebasTan dakavSirebul problemebs. 
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simZlavreebis uzrunvelsayofad. rac Seexeba mzis koleqtorebis ganTavsebas Senobis 

kedlebze, es yovelTvis ar aris SesaZlebeli Senobis konstruqciuli da 

arqiteqturuli Taviseburebebis an mzis mimarT misi araxelsayreli orientaciis gamo. 

sxva SemTxvevebSi es dakavSirebulia gaumarTleblad did danaxarjebTan. am dros 

garTulebulia, aseve milgayvanilobis montaJi. amdenad, yvelaze moxerxebul SemTxvevad 

heliosistemebis dayenebis mxriv unda ganvixiloT individualuri tipis sacxovrebeli 

saxlebi. statistikis departamentis monacemebiT, aseTi Senobebis wili saqarTveloSi 

Seadgens 66%, maT Soris TbilisSi – 25.5, sxva qalaqebsa da raionebSi – 38.1, 

soflebSi – 99.5%. am cifrebis gaTvaliswinebiT miviRebT, rom saqarTvelos 

sayofacxovrebo seqtorSi cxelwyalmomaragebisTvis mzis energiis gamoyeneba 

gansakuTrebuli teqnikuri problemebis gareSe SesaZlebelia ganxorcieldes daaxloebiT 

887000 ojaxisTvis, rac Seadgens saqarTvelos mosaxleobis daaxloebiT 73%. amasTan, 

amJamad gamoyenebuli energetikuli resursebis Canacvlebis SesaZlebloba SeiZleba 

ganvixiloT or variantSi: pirveli – “nominaluri Canacvleba”, rodesac arsebul 

saSualebebs vanacvlebT mzis energiiT mTeli wlis ganmavlobaSi (365 d-R/w), da meore 

– “minimaluri Canacvleba”, rodesac arsebul saSualebebs ganacvlebT mzis energiiT 

mxolod "zafxulis" periodSi (daaxloebiT 151 d-R/w). am variantebis Sesabamisi 

dazogvebi naCvenebia cxr.4-Si.   

   
cxrili 4. saqarTveloSi sayofacxovrebo cxelwyalmomaragebis arsebuli saSualebebis mzis 

energiiT CanacvlebiT mosalodneli Sedegebi (saeqsperto Sefaseba, 2009) 
 

 
 

 

mzis energiiT miRebuli cxeli wylis ekonomika. 

mzis energiiT miRebuli cxeli wylis Rirebulebis SefasebisTvis saWiroa 

wyalgamacxelebeli heliosistemebis fasebisa da zomebis codna. adgilobriv bazarze 

arsebuli heliosistemebis fasebi da fasebis struqtura naCvenebia nax. 15-ze. 

SedarebisTvis aqve mocemulia heliosistemis evropuli fasebis erTi magaliTi6. 

sistemis zomebis gansazRvra, rac iTvaliswinebs mzis koleqtorebis zedapiris 
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6 Artificial Intelligence in Energy and Renewable Energy Systems/Soteris Karogirou/Nova Science Publishers, Inc. New-York, ISBN 1-60021-261-1, 
2006, 471 p. 
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farTobis da cxeli wylis avzis moculobis dadgenas, SesaZlebelia CanarT-2-Si 

mocemuli gamartivebuli meTodikis safuZvelze7. 

garantirebuli Sedegebis misaRebad arsebiTia mzis koleqtoris efeqturobis ( ) 

sworad Sefaseba. am mizniT Catarebuli gaangariSebis Sedegebi naCvenebia nax. 16-ze, 

sadac ZiriTad grafikebTan erTad naCvenebia aproqsimaciis wrfeebi, maT Soris or 

maTgans aqvs SedarebiT maRali korelaciis koeficienti (R=0.469, R=0.334). am wrfeebze 
dayrdnobiT gaangariSebebisTvis virCevT koleqtorebis efeqturobis met-naklebad 

garantirebul (umcires) mniSvnelobas – 50%. insolaciis saangariSo sidided virCevT 

mis maqsimalur mniSvnelobas e.w. danarCen periodSi (nax.14) – 3.1 kvt*sT/(m2*d-R). 

Sesabamisad TiToeuli ojaxis cxelwyalmomaragebisTvis saWiro mzis koleqtorebis 

farTobi (STanTqmis zedapiris farTobi) saSualod Seadgens: 8/(3.1*0.5*0.95)Ν≈5 m2/oj. 
cxeli wylis avzis moculoba dgindeba sayofacxovrebo cxelwyalmoxmarebisa da 

insolaciis tipuri sadReRamiso grafikebidan (nax. 17), saidanac Cans, rom aqtiuri 

insolaciis xangrZlivoba dRe-Ramis ganmavlobaSi Seadgens daaxloebiT 8 sT-s –10-dan 

18 sT-is CaTvliT.  am periodis miRma moTxovnileba cxel wyalze unda dakmayofildes 

cxeli magrovebeli avzidan. Sesabamisad farTobi, romelic qvemodan SemosazRvrulia 

incolaciis mrudiT, xolo zemodan cxelwyalmoxmarebis mrudebiT, gviCvenebs aRniSnuli 

avzis moculobas (nax. 18). naxazze mocemuli mniSvnelobebidan Semdgomi analizisTvis 

virCevT aSS-is normas – 130 l.  

scη

 

 
7 a) J.A.Duffe, W.A.Beckman. Solar Energy Thermal Processes. A Wiley-Interscience Publikation. New-York, London, Sydney, 
Toronto, 1974. 
   b) Ю.А.Табунщиков. Научные основы проектирования      энергоэффективных зданий. АВОКб.№1/1998 
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nax. 15. cxelwyalmomaragebis heliosistemebis fasebi adgilobriv bazarze,  2008-09 ww. 

CanarTi 2: mzis koleqtorebis STanTqmis zedapiris farTobis da cxeli wylis avzis 
moculobis gansazRvris meTodika  

aRniSvnebi: 
Q - wylis gacxelebisTvis saWiro energia, kvt*sT/(oj*d-R); 

Ѓз
24

0

)()24( diI =    -   sadReRamiso insolacia (maqsimumi           

                “zafxulis” da “danarCeni” periodis  

                saSualo sadReRamiso insolaciebs Soris),    

                kvt*sT/(m2*d-R); 

‐ dro, sT; 

)(i ‐ mimdinare insolacia (indikatoruli), kvt/m2 an vt/m2; 

             ‐   siTburi energiis Sekavebis efeqturoba; 
             

‐  koleqtoris daxris kuTxis koeficienti; 
 

- pirveli wevris koeficienti, vt/(m2*
0C); 

 
- meore wevris koeficienti, vt/(m2*

0C2
);   

 
- Tbogadamtanis (wylis, antifrizis an sxv.) 

temperatura koleqtorSi Sesvlisas, 
0C;   

 
-  garemos temperatura, 

0C;   
 

- saSualo sadReRamiso insolacia, vt/m2; 
- m.q. koeficienti, romelic iTvaliswinebs siTbos 

danakargebs  mzis koleqtoris konturis 

milgayvanilobidan, % 

saangariSo formulebi: 
 

mzis koleqtoris efeqturoba:     

 

                               , % 

 

 

mzis koleqtoris STanTqmis zedapiris farTobi:     

 

              , m2 
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miRebuli sidideebiT vadgenT cxel-wyalmomaragebis heliosistemebis saorientacio 

fass da danazogebs erTi ojaxisTvis (cxr.5). nax. 19-ze naCvenebia kapitaldanaxarji-

danazogis grafikebi sxvadasxva heliosistemebisTvis. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 
nax. 16. mzis koleqtoris efeqturoba garemos 
temperaturaze damokidebulebiT saqarTvelos 

ToTxmeti raionisTvis (daraionebis ruka 
ixile nax. 14-ze): 

gaangariSebebi Catarebulia Savad SeRebili xaoiani 
zedapiris mqone miniT dafaruli brtyeli 

koleqtorebisTvis Semdeg pirobebSi: koleqtorebis 

dayenebis kuTxe - 450; c0=0.792; kατ=0.9586; 
c1=6.67; c2=0.06;  

Ti=100 c; Ta da i(24)  icvleba garemos temperaturaze 

damokidebulebiT (aRebulia raionebis klimaturi 

monacemebidan); ηp= 95%. 

 

 
 
nax. 17. cxelwyalmoxmarebis da insolaciis 
Serwymuli sadReRamiso grafikebi erTi 

ojaxisTvis (tipuri) 

 
nax. 18. cxeli wylis avzis saorientacio moculoba cxelwyalmomaragebis 

heliosistemebis gamoyenebis SemTxvevaSi (erTi ojaxisTvis) 
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cxrili 5. cxelwyalmomaragebis heliosistemebis saorientacio fasebi erTi ojaxisTvis  
da Tanxebis danazogi sxvadasxva resursis Canacvlebis dros 

(koleqtoris STanTqmis farTobi 5 m2, ±cxeli wylis avzis moculoba ±130+/- l ) 
 

 

  20

(8000)

(6000)

(4000)

(2000)

0 

2000 

4000 

6000 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

ka
pi
t
al
d
an
ax
ar
j
i-
d
an
az
o
gi
, 
l
ar
i/
w

weli

kapitaldanaxarji-danazogi sxvadasxva heliosistemebisTvis bunebrivi airis Canacvlebisas

adgilobrivi bazari: brtyeli koleqtorebi

adgilobrivi bazari: vakuum-milakebi

adgilobrivi bazari: gawibovnebuli vakuum-milakebi

adgilobrivi bazari: mZlavri gawibovnebuli vakuum-
milakebi

adgilobrivi bazari: brtyeli koleqtorebi (evropuli)

Cinuri:Gantifrizis wyalxsnarze (glikolze) momuSave 
wneviani sistemebi (gayofili) 

Cinuri:Gantifrizis wyalxsnarze (glikolze) momuSave 
wneviani sistemebi (integrirebuli) 

Cinuri:Gantifrizis wyalxsnarze (glikolze) momuSave 
wneviani sistemebi (integrirebuli; Tburi milebiT) 

Cinuri: wyalze momuSave atmosferuli (dasacleli) 
sistemebi (integrirebuli) 

 

a) 

 
b) 

nax. 19. kapitaldanaxarji-danazogis grafikebi sxvadasxva heliosistemebisTvis 
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d a s k v n e b i  

 

1. maRali insolaciis mTiani raionebisTvis, sadac mosaxleobis finansuri 

SesaZleblobebi aris SezRuduli, upiratesoba unda mieniWos iafi heliosistemebis 

gamoyenebas, kerZod: 1) cxelwyalmomaragebis atmosferul/dasaclel heliosistemebs 

cxeli wylis avzis da koleqtorebis integrirebuli an/da gancalkevebuli SesrulebiT 

(nax. 5, a); 2) maRali wnevis heliosistemebs antifrizis wyalxsnarze (nax. 6, g) da 3) 

heliosistemebs Tbogadamtanis bunebrivi an iZulebiTi cirkulaciiT (nax. 7, a, b, g). 

zomieri da dabali insolaciis raionebisTvis, sadac mosaxleobis finansuri 

SesaZleblobebi aris SedarebiT maRali, SesaZlebelia gamoyenebul iqnes praqtikulad 

yvela tipis heliosistema damontaJebis konkretuli sirTuleebis da ganviTarebis 

Semdgomi SesaZleblobebis (magaliTad, gaTbobis mizniT sistemebis Semdgomi gamoyenebis) 

gaTvaliswinebiT. 

2. saqarTvelos mosaxleobisTvis cxelwyalmoxmarebis standartul sidided 

SegviZlia miviRoT 47-50 l/(suli*d-R); wylis gasacxeleblad saWiro energiis 

standartul sidided erTi tipuri (4-suliani) ojaxisTvis - daaxloebiT 8 

kvt*sT/(oj*d-R). 

3. saeqsperto SefasebiT, saqarTvelos mosaxleobis cxelwyalmomaragebaSi 

energetikuli resursebis moxmareba ganawilebulia: SeSis wili -45, bunebrivi airis  - 

31, eleqtroenergiis – 14 da sxva resursebis (Txevadi saTbobi, qvanaxSiri da a.S.) – 

10%. 

4. samuSaos farglebSi Catarebuli gamokiTxvis Sedegebi gviCvenebs, rom 

saqarTvelos gazificirebuli mosaxleobis daaxloebiT 80% cxelwyalmomaragebisTvis 

iyenebs bunebriv airs, xolo 20% - eleqtroenergias. eleqtroenergiis moxmareba 

mosaxleobis am nawilSi gamowveulia obieqturi garemoebiT - maT sacxovrebel binebSi 

bunebrivi airis miyvana cxelwyalmoxmarebis wertilebSi praqtikulad SeuZlebelia. 

aragazificirebul mosaxleobaSi wylis gasacxeleblad ojaxebis daaxloebiT 10% 

iyenebs eleqtroenergias, 75 - SeSas, xolo 15% sxva (navTs, Txevad airs, qvanaxSirsa 

da a.S.) resursebs. amasTan, eleqtroenergiis moxmarebis efeqturobaa daaxloebiT 95%, 

bunebrivi airis – 85, SeSis – 50%. Sesabamisad eleqtroenergiis wliuri xarji 

saqarTvelos mosaxleobis cxelwyalmomaragebaSi Seadgens daaxloebiT 520 000 000 

kvt*sT/w, bunebrivi airis xarji – 137 000 000 m3/w, xolo SeSis - 2 150 000 m3/. 

5. mzis gamosayenebeli energiis saSualo sidided saqarTveloSi SegviZlia miviRoT: 

zafxulis periodisTvis (aprili-seqtemberi) 3.5 kvt*sT/(m2*d_R); danarCeni periodis-

Tvis – 2.5 kvt*sT/(m2*d_R); gaTbobis gradus-dReebis mixedviT “zafxulis periodis” 

saSualo xangrZlivobaa daaxloebiT 151 dRe-Rame, xolo gaTbobis (anu danarCeni) 

periodis xangrZlivoba – 214 dRe-Rame; mosaxleobis cxelwyalmomaragebisTvis 

gamoyenebuli energetikuli resursebis mzis energiiT Canacvleba SesaZlebelia 

mosaxleobis daaxloebiT 73%-Si. es saSualebas iZleva mTeli wlis ganmavlobaSi 

daizogos daaxloebiT 41 000 000 m3/w bunebrivi airi, rac dRevandeli fasebiT 20 
800 000 laris ekvivalenturia, 316 000 000 kvt*sT/w eleqtroenergia (50 000 
000 lari), 2 000 000 m3/w SeSa, riTac naxSirorJangis emisia Semcirdeba 131 000 
t/w-iT; amasTan erTad, TiToeuli ojaxi yovelwliurad dazogavs (2009 wlis fasebiT): 

bunebrivi airis Canacvlebisas 185 lars; eleqtroenergiis - 492 lars da SeSis - 

daaxloebiT 191 lars. 

6. erTi tipuri (4-suliani) ojaxis cxelwyalmomaragebisTvis saWiro mzis 

koleqtorebis STanTqmis zedapiris farTobi saqarTvelos pirobebisTvis Seadgens 5 
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m2/oj, xolo cxeli wylis avzis moculoba aranakleb 130 litrs; heliosistemebis 

aseTi kompleqtaciis fasebi 2008-2009 wlebis monacemebiT, saqarTvelos bazarze 

icvleba 1300-dan 5800 laramde danadgarebis konstruqciebze (brtyeli da 

vakuummilakebiani koleqtorebi, e.w. Tburi milebi, integrirebuli sistemebi da sxv.) 

damokidebulebiT; Sesabamisad danadgarebis kapitaldanaxarjebis/investiciebis martivi 

ukugebis periodi meryeobs saSualod 1.5-7 wels Soris. 
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