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universitets. 
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im mcire zomis citatebisa, romlebic moiTxoven mxolod specifiur 

mimarTebas literaturis citirebaSi, rogorc es miRebulia 

samecniero naSromebis Sesrulebisas) da yvela maTganze iRebs 

pasuxismgeblobas.     
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r e z i u m er e z i u m er e z i u m er e z i u m e    

 

mzis naxevargamtarul fotoeleqtrul gardaqmnaze 

damyarebuli energetika iTvleba erTerT, dinamiurad ganviTarebad, 

mimarTulebad msoflioSi.  

saqarTveloSi mzis fotoenergetika, Tu  CavTvliT ukve 

instalirebul, mcire simZlavris sistemebs, ganviTarebis sawyis 

stadiaze imyofeba. amitom, am etapze, saqarTveloSi metad 

aqtualuria mzis naxevargamtaruli fotoeleqtruli sistemebis 

proeqtirebis, instalaciis da Semdgomi momsaxurebis problemebi. 

sistemis proeqtireba, upirveles yovlisa, gulisxmobs mzis 

naxevargamtaruli fotoeleqtruli generatoris (modulis) 

parametrebis gansazRvras. amisTvis saWiroa mzis naTebis da 

radiaciuli reJimebis mniSvnelobebis saimedo da sando sawyisi 

sabazo informaciis floba.  

naSromSi gaanalizebulia da naCvenebia aRniSnuli sabazo 

informaciis  simwire saqarTveloSi. agreTve is, rom dRemde 

arsebuli saqarTvelos mzis kadastri gamousadegaria mzis 

naxevargamtaruli fotoeleqtruli sistemebis proeqtirebisas. 

naSromSi gaanalizebulia klimatis cnobarebSi da specialur 

literaturaSi arsebuli monacemebi, Tvramet maRalmTian sofelSi 

Catarebuli praqtikuli gazomvebis da saqarTvelos teritoriaze 

ganTavsebuli, mzis avtonomiur fotoeleqtro sistemebze 

mravalwliani monitoringis monacemebi.  

analizis Sedegebze dayrdnobiT SemoTavazebulia saqarTvelos 

axali  mzis kadastris varianti, romelic warmoadgens sawyisi 

sabazo informaciis erTerT wyaros mzis naxevargamtaruli 

fotoeleqtruli sistemebis proeqtirebisas. 

naSromSi, praqtikuli eqsperimentebis safuZvelze, ganisazRvra 

horizontalur zedapirze mzis jamuri radiaciis gadasayvani 

koeficientebi samxreTis azimutis horizontisadmi sxvadasxva 

daxris kuTxeebisaTvis, weliwadis Tveebis mixedviT. aRniSnuli 

koeficientis saSualebiT gamoiTvala samxreTis azimutis 

horizontisadmi 60°-iT, 42°-iT da Tveebis mixedviT, optimaluri 

daxris kuTxeebiT mdebare, mimReb zedapirze dacemuli jamuri 

radiaciis mniSvnelobebi. 

naSromSi gazomil iqna samxreTis azimutis horizontisadmi 

sxvadasxva daxris kuTxiT dafiqsirebuli 100 vati pikuri 

simZlavris mzis fotoeleqtruli generatoris mier gamomuSavebuli 
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energiebis saSualo mniSvnelobebi, amindis sxvadasxva pirobebSi, 

weliwadis Tveebis mixedviT. 

analizis safuZvelze,  naSromSi Semotanil iqna, egreT 

wodebuli, feg-is da batareis koeficientebi, romelTa saSualebiT 

zustad da martivad aris SesaZlebeli mzis fotoeleqtruli 

generatoris da akumulatoruli batareis parametrebis 

gaangariSeba. 

naSromSi mocemulia mzis fotoeleqtruli sistemis 

damuSavebuli sxvadasxva konstruqcia, eleqtronuli 

mowyobilobebis: invertoris, mzis traeqtoriis Tanmdevi  

eleqtronuli marTvis blokis, mzis energiis mricxvelis  

principuli blok-sqemebi.  

naSromSi naCvenebia mzis fotoeleqtruli sistemis 

parametrebis gaangariSebis praqtikuli magaliTebi. 

naSromSi gamokvleulia saqarTveloSi mzis fotoeleqtruli 

sistemebis gamoyenebis sferoebi da moTxovnebis moculoba. 

naSromSi gaanalizebulia saqarTveloSi mzis fotoeleqtruli 

sistemebis gamoyenebis teqnikur-ekonomikuri da ekologiuri 

aspeqtebi, agreTve helioenergetikis ganviTarebis perspeqtivebi.  
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A b s t r a c t 

 

Power engineering which is based on solar semiconductive photovoltaic 

transformation is one of the most dynamically developing directions in the world. 

Judging according to the existing small scale solar photovoltaic installations in Georgia 

solar power engineering is on its initial stage of development. Therefore issues related 

with design, installation and follow-up maintenance of solar semiconductive 

photovoltaic systems play an important role. System design firstly implies definition of 

parameters for solar semiconductive photovoltaic generator (module). For this reason it 

is essential to have reliable base information for solar lighting and radiation. 

The given work analyzes and displays deficiency of the base information. It also 

underlines that the existing solar cadastre of Georgia is useless for solar semiconductive 

photovoltaic system design. 

This scientific work analyzes data from climate workbooks and special literature, 

practical measurements in eighteen alpine villages and long-term monitoring of several 

photovoltaic installations on the territory of Georgia. 

Based on analyze results a new variant of solar cadastre of Georgia is proposed, 

which is one of the sources of information for design of solar semiconductive 

photovoltaic systems. 

Based on practical experiments total solar horizontal radiation conversion 

coefficients were defined for different angles of south azimuth to a horizon, according to 

months of the year. Based on these coefficients total radiation values were defined for a 

south azimuth faced receiving surfaces inclined with 60 and 42 degree angle to horizon, 

according to optimal monthly angles. 

Within this work monthly measurement of average output values for 100 Watt 

peak power solar photovoltaic generator were conducted in different weather 

conditions and different surface inclination angles of south azimuth to a horizon. 
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Based on analyzes, coefficients for photovoltaic generator and battery were included in 

the work, which allow for an easy and exact calculation of parameters for photovoltaic 

generator and battery. 

The work gives an overview of different construction types for solar photovoltaic 

systems and block-schemes for the following electrical parts:  inverter, solar tracking 

control unit, solar energy counter. 

The work shows practical examples for solar photovoltaic system parameter 

calculation. 

The work researches demand for solar photovoltaic systems and potential fields of their 

usage. 

The work analyzes technical, economical and ecological aspects of solar 

photovoltaic system usage in Georgia, including perspectives of solar power engineering 

development. 
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SeSeSeSesavalisavalisavalisavali    

    

mzis naxevargamtaruli fotoenergetika gulisxmobs mzis 

gamosxivebis energiis uSualod, pirdapir  eleqtroenergiaSi 

gardaqmnas da gamoyenebas. 

msoflio industriaSi, Tanamedrove etapze igi iTvleba 

erT_erT swrafad da dinamiurad ganviTarebad mimarTulebad. 

saerTaSoriso energetikuli saagentos (IEA) prognoziT, 2050 

wlisTvis mzis fotoenergetikam unda uzrunvelyos eleqtruli 

energiaze msoflio moTxovnilebis 20_25%.  

saerTod, sakmarisia dedamiwis zedapiris 0,7% daifaros mzis 

modulebiT, rom maT mier gamomuSevebulma energiam srulad 

daakmayofilos kacobriobis moTxovnebi eleqtruli energiaze.  

yovelive zemoT Tqmuls Tu davumatebT im faqts, rom mzidan 

dedamiwaze erTi kviris ganmavlobaSi mosuli energia aWarbebs 

naxSiris, navTobis, bunebrivi airis da uranis msoflio maragebs 

erTad aRebuls, maSin mzis fotoenergetikis strategiuli roli 

momavalSi eWvgareSea. 

praqtikaSi arseboben ZiriTadad ori tipis mzis 

fotoeleqtruli sistemebi  (fes): saerTo qselSi CarTuli da 

avtonomiur reJimSi momuSave.  qselSi CarTul (mierTebul) 

sistemaSi mzis  fotoeleqtruli generatoris (feg) mier 

gamomuSavebuli energia (mudmivi Zabvis mqone) specialuri, 

mravalfunqciuri invertoris saSualebiT gardaiqmneba cvlad 

Zabvad da pirdapir miewodeba centralur qsels. aseTi tipis 

sistemebis funqciaa mzis energiidan generirebuli 

eleqtroenergiiT qselis momarageba. 

qselSi CarTuli mzis fes_ebi, Cveulebriv, didi simZlavreebiT 

gamoirCevian _ aTeuli kilovatidan gegavatamde, maSin rodesac 
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mzis avtonomiuri fes_ebis simZlavre erTeuli vatidan _ aTeul 

kilovatamde SeiZleba iyos.  

saqarTveloSi qselSi CarTuli fes-ebi ar arsebobs, xolo rac 

Seexeba mzis avtonomiur fes_ebs, maTi raodenoba sam aseulze 

metia. amdenad, saqarTveloSi, dResdReobiT, aqtualuria mzis mcire 

simZlavris avtonomiuri fes_ebis proeqtirebis, instalaciis da 

momsaxurebis problemebis gadaWra. 

mzis mcire simZlavris avtonomiuri fes_is proeqtireba 

gulisxmobs: mzis feg-is, igive mzis modulis, pikuri simZlavris, 

akumulatoruli batareis energotevadobis, mzis damuxtvis 

kontroleris da invertoris  simZlavris gansazRvras iseTi 

sizustiT, rom erTis mxriv, garantirebuli iyos datvirTvis 

uwyveti kveba, xolo meores mxriv, metobiT gaTvlilma parametrebma 

ar gamoiwvios mTlianad sistemis Rirebulebis zrda. 

saqarTveloSi, bolo periodamde, ar arsebobda mzis fes_ebis 

proeqtirebis _ eleqtroparametrebis gaangariSebis meTodika, 

romelic uzrunvelyofda sistemis zust da saimedo gaTvlas. 

mzis energiis danadgarebis parametrebis dadgenisa  da 

muSaobis reJimebis dasabuTebisTvis warmoebs helioenergetikuli 

gaTvlebi, romelSic gamoiyeneba mzis energiis resursebis e.w. 

sabazo informacia. 

aseT informacias, konkretuli punqtisTvis, sadac ganzraxulia 

daidgas mzis fes-i, warmoadgens: mzis radiaciis ZiriTad 

maCveneblebze xangrZlivi dakvirvebebis Sedegebi, mzis naTebis 

xangrZliobisa da uRrublo dReebis monacemebi Tveebis mixedviT. 

gansakuTrebiT mniSvnelovania sxvadasxva orientaciis mimReb 

zedapirze mosuli mzis radiaciis monacemebis codna. 

mzis fes-ebis proeqtirebisas utyuari informaciis gamoyeneba 

iZleva misi parametrebis zusti da saimedo gaTvlis garantias.  

mzis radiaciuli da mzis naTebis reJimebi, anu mzis 

gamosxivebis mosvlis sivrcobriv_droiTi dinamikis Taviseburebani 
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da meteorologiuri faqtorebi, yvelaze ukeT ganzogadebuli da 

asaxulia egreT wodebul, mzis kadastrSi. 

mzis radiaciis kadastri gulisxmobs mzis gamosxivebaze 

sistematizirebul monacemebs raRac punqtisTvis an 

teritoriisTvis, romelic aucilebelia mzis energiis potenciuri 

resursebis Sesafaseblad, mzis fes-ebis parametrebis da reJimebis 

gasangariSeblad da dasaproeqteblad. 

aRniSnulma informaciam unda asaxos dedamiwaze mzis 

gamosxivebis sivrcobriv-droiTi dinamikis Taviseburebani da 

meteorologiuri faqtorebi, romlebic moqmedeben mzis radiaciis 

mniSvnelobebze. 

saqarTvelos mzis radiaciis kadastrs, romelic gasuli 

saukunis 80_ian wlebSi gamoqveynda, safuZvlad daedo 

horizontalur zedapirze mzis jamuri radiaciis ivlisis Tvis 

saSualo dRiuri da Tviuri monacemebi, agreTve Tbili periodis 

(maisi – seqtemberi) monacemebi. 

mzis fes-is parametrebis gaangariSebisaTvis aRniSnuli 

kadastris monacemebis gamoyeneba principulad miuRebelia, radgan 

aRniSnuli sistemebi mTeli wlis ganmavlobaSi funqcionireben. 

ufro metic, zamTris civ-Tovlian- mzian amindebSi maTi efeqturoba 

ufro maRalia, vidre Tbil-mzian periodebSi. garda amisa, mzis fes-

ebisTvis energetikulad krizisuli periodi emTxveva ianvar- 

dekembers. am periodis monacemebi, ki, naklebad an sulac ar aris 

asaxuli zemoT aRniSnul kadastrSi. am kadastrSi naklebad aris 

gaTvaliswinebuli mzis radiaciis, zRvis donidan simaRlis matebis 

damokidebulebis kanonzomierebani. 

winamdebare sadisertacio naSromis erTerT mizans warmoadgens 

saqarTvelos mzis kadastris im mimarTulebiT daxvewa, rom 

SesaZlebeli iyos misi praqtikuli gamoyeneba mzis naxevargamtarul 

fotoenergetikaSi. 
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samecniero-praqtikul cnobarebSi Sesulia aTeuli wlebis 

periodis dakvirvebebis Sedegebi, romlebic warmoebda saqarTvelos 

teritoriaze ganlagebul rva aqtionometriul da oras 

meteosadgurSi. 

klimatis cnobarebSi mzis radiaciis Sesaxeb arsebuli 

monacemebi Seesabameba horizontalur zedapirze mosul mzis 

radiacias. feg_i ki, rogorc wesi, horizontisadmi garkveuli 

kuTxiT aris dafiqsirebuli. mis mier gamomuSavebuli energiis 

Sesafaseblad, wlis sxvadasxva periodSi, zemoT aRniSnuli 

monacemebis uSualo gamoyeneba SeuZlebelia. aqedan gamomdinare, 

saWiroa horizontalur da daxril zedapirze dacemul radiaciaTa 

Soris damokidebulebis gansazRvra, rac SesaZlebels gaxdis 

gamoyenebul iqnas aTeuli wlebis ganmavlobaSi dagrovili 

statistikuri monacemebi. 

saqarTvelos pirobebisaTvis, daxril zedapirebze mzis 

radiaciis gazomvebi ar warmoebda da Sesabamisi monacemebic ar 

arsebobs. 

agreTve Seswavlili ar aris saqarTveloSi garkveuli 

simZlavris mzis fotoeleqtruli generatoris muSaobis 

efeqturoba, misi mimRebi zedapiris sxvadasxva orientaciis da 

amindis sxvadasxva pirobebSi. 

sadoqtoro naSromis mTavar mizans warmoadgens saqarTvelos 

pirobebisaTvis mzis fotoeleqtruli sistemebis parametrebis 

gaangariSebis meTodikis SemuSaveba. am meTodikis gamoyenebiT maTi 

proeqtireba, damzadeba, instalacia da danergva. 

sadoqtoro naSromSi am mTavari miznis misaRwevad, zemoT 

aRwerili problemebidan gamomdinare, saWiro Seiqna Semdegi 

praqtikuli amocanebis gadawyveta: 

1. klimatis cnobarebSi da Sesabamis samecniero literaturaSi 

arsebul monacemebze, mzis jamuri radiaciis  praqtikuli 

gazomvebis da mzis fotoeleqtrul sistemebze mravalwliani 
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monitoringis Sedegebze dayrdnobiT, saqarTvelos 

teritoriisaTvis mzis kadastris Seqmna, romelic 

gamodgeboda mzis naxevargamtaruli mcire simZlavris 

fotoeleqtruli sistemebis proeqtirebisaTvis, rogorc 

sawyisi informaciis saimedo wyaro.    

2. mzis naxevargamtaruli fes-ebis proeqtirebisas, cnobarebSi 

arsebuli, horizontalur zedapirze mosuli, mzis jamuri 

radiaciis monacemebis praqtikuli gamoyenebis mizniT, 

daxrili zedapirebisaTvis gadasayvani koeficientebis 

gansazRvra. 

3. samxreTis orientaciis, horizontisadmi sxvadasxva kuTxiT 

daxrili, garkveuli pikuri simZlavris feg-is mier, amindis 

sxvadasxva pirobebSi mzis jamuri radiaciis sxvadasxva 

mniSvnelobebis dros gamomuSavebuli energiebis gazomva da 

Sefaseba. 

4. mzis naxevargamtaruli fes-ebis proeqtirebis gamartivebis 

mizniT, specialuri koeficientebis (feg-is da batareis) 

SemoReba horizontisadmi sxvadasxva kuTxiT daxrili mimRebi 

zedapirisTvis, mzis radiaciuli zonebisa da punqtebisaTvis. 

5.  mzis naxevargamtaruli fes-ebis Semadgeneli komponentebis: 

konstruqciis, mzis traeqtoriis Tanmdevi sistemis marTvis 

blokis, sinusoidaluri invertoris, mzis energiis 

mricxvelis Seqmna, romlebic eleqtromaxasiaTeblebiT 

ucxour analogebs ar Camouvardebian, xolo RirebulebiT 

naklebi iqnebian. 

6. SemuSavebuli meTodikis saSualebiT tipiuri mzis 

naxevargamtaruli avtonomiuri fes-ebis proeqtireba, 

damzadeba, instalacia da praqtikul pirobebSi gamocda. 

7. mzis naxevargamtaruli mcire simZlavris fotoeleqtruli 

sistemebis saqarTveloSi gamoyenebis da maTi ganviTarebis 

perspeqtivebis analizi.  
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1.Lliteraturis mimoxilva1.Lliteraturis mimoxilva1.Lliteraturis mimoxilva1.Lliteraturis mimoxilva    

 

mzis gamosxivebis radiacia dedamiwazemzis gamosxivebis radiacia dedamiwazemzis gamosxivebis radiacia dedamiwazemzis gamosxivebis radiacia dedamiwaze    

1.1.1.1.1.1.1.1.1.1.1.1.    ZiriTadi mcnebebi da gansaZiriTadi mcnebebi da gansaZiriTadi mcnebebi da gansaZiriTadi mcnebebi da gansazRvrebebizRvrebebizRvrebebizRvrebebi    

mzis energetika – aris mecnierebisa da teqnikis dargi, 

romelic SeimuSavebs mecnierul safuZvlebs, meTodebsa da teqnikur 

saSualebebs, mzis gamosxivebis energiebis gamosayeneblad 

eleqtruli, Tburi, aseve sxva saxis energiebis misaRebad da 

gansazRvravs mzis energiebis efeqturi gamoyenebis sferoebs da 

masStabebs, qveynis ekonomikaSi. 

mze warmoadgens gigantur TermobirTvul reaqtors, romelic 

asxivebs energias msgavsad absoluturad Savi sxeulisa, 6 000° K 

temperaturis dros, energia gamoiyofa umTavresad 

eleqtromagnituri gamosxivebis formiT, speqtrul diapazonSi 30 

metr sigrZis mokle radiotalRebidan 10-10 mMsigrZis rentgenis 

sxivebamde. energiis umetesi nawili Tavmoyrilia speqtris xilul 

da infrawiTel areSi. 

dedamiwa mzis irgvliv moZraobs eliptikur orbitaze, orbitis 

mcire gaWimuloba ganapirobebs dedamiwamde momavali mzis 

gamosxivebis intensiobis wliur rxevebs. dedamiwis sakuTari 

brunvis RerZis daxriloba, miaxloebulia 23,5°, rac ganapirobebs 

dedamiwis horizontisadmi mzis simaRlis sezonur cvlilebebs. 

mze, drois yovel momentSi, kosmosSi gamoasxivebs 4X1023kvt. 

energias, romelTagan dedamiwaze modis mTeli gamosxivebis nawili, 

daaxloebiT (0,85÷1,2)∙1014kvt. erTi kviris ganmavlobaSi dedamiwaze 

mosuli mzis energia aWarbebs navTobis, gazis, naxSiris da uranis 

msoflio maragebs erTad aRebuls. rac dedamiwaze mzis energiis  

uzarmazar SesaZleblobebze metyvelebs [ 1 ].  
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Tu vivaraudebT, rom dedamiwaze yvela saxis energodanadgaris 

simZlavre dResdReobiT Seadgens miaxloebiT 10∙10
9 kvt, maSin mzis 

gamosxivebis simZlavre kacobriobis Tanamedrove moTxovnilebebs 

aRemateba aTasjer. 

 

 

nax.nax.nax.nax.    1.1.1.1. dedamiwaze arsebuli da wliurad moxmarebuli energiebis 

wyaroebis fardobiTi sidideebi mzis energiasTan SedarebiT 

 

kosmosSi erT kvadratul metrSi erT wamSi gadis 4∙10
21

 fotoni, 

romelTa energia SeiZleba gamoiTvalos formuliT: 

Ef = hν, 

sadac, h = 6,626176 ∙ 10-34j ∙ wm – plankis mudmivaa, 

ν – eleqtromagnituri talRis sixSirea, romelic 

talRis sigrZis ukuproporciulia. 

Mmzis gamosxivebis speqtri kosmosSi, atmosferos miRma, 

romelic modis mzis gamosxivebis perpendikularuli, mimRebi 

zedapiris erT kvadratul metrze, gamosaxulia nax. 2-ze 
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wiris eλ(λ), qvemoT mTeli farTobi warmoadgens mzis mudmivas 

e0, romelic udris 1370 vt/m2.   

 

 

 

nax. 2nax. 2nax. 2nax. 2.... speqtruli ganawilebis mrudebi 

1 – Savi sxeulis gamosxiveba 6000 K dros; 

2 – mzis gamosxivebis  speqtri kosmosSi;  

3 _ Savi sxeulis gamosxiveba 5630,7 K dros; 

4 _ mzis pirdapiri radiacia SedarebiT sufTa atmosferoSi. 

 

mzis gamosxiveba dedamiwis zedapirze mniSvnelovnad 

gansxvavdeba (naklebobiT) nax.2-ze moyvanilisgan da damokidebulia 

mraval faqtorze. 

mzis mudmivas e0-is mniSvneloba sinamdvileSi icvleba: ±1,5%-iT 

droSi mzis gamosxivebis nakadis cvlilebis gamo da ±4%-iT 

dedamiwasa da mzes Soris manZilis cvalebadobis gamo wlis 

ganmavlobaSi. 
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garda amisa, mzis gamosxiveba icvleba wlebis mixedviTac, mzis 

gamosxivebis intensiobis cvalebadobis gamo, e.w. mzis aqtivobis 

mravalwliani wliuri ciklebis mixedviT. maT Soris yvelaze 

cnobilia 11 wliani volfis cikli. yvelaferi zemoTTqmuli 

metyvelebs imaze, rom helioenergetikuli gaTvlebis saimedo 

Sedegebis misaRebad, saWiroa mzis gamosxivebaze mravalwliani 

dakvirveba - aranaklebi 25-50 wlisa.  

mzis gamosxivebis speqtri eleqtromagnituri talRebis sigrZis 

mixedviT SeiZleba gaiyos sam ZiriTad ared anu zonad: 

- mzis gamosxivebis ultraiisferi are, sadac 0<λ<0,4 mkm, ikavebs 

mTeli e0-is 9%-mde; 

- mzis gamosxivebis xiluli are, sadac 0,4<λ<0,7 mkm, ikavebs 

mTeli e0-is 45%-mde; 

- infrawiTeli Tburi gamosxivebis are, sadac λ>0,7 mkm, ikavebs 

mTeli e0-is 46%-mde; 

amasTan, mzis gamosxivebis wili, λ>2,5 mkm-sTvis, praqtikulad 

mcirea. iTvleba, rom mzis energetikaSi Cveulebrivad gamoyenebadi 

zona e0 Semoifargleba talRebis sigrZiT λ ≤2,4 mkm-mde (95% e0). 

mzis energetikaSi gamoyofen sam mTavar cnebas anu maCvenebels: 

- mzis gamosxivebis nakadi, anu energia drois mocemul 

intervalSi; 

- mzis gamosxivebis nakadis simZlavre anu intensioba; 

- mzis naTebis xangrZlioba drois mocemul intervalSi. 

mzis gamosxivebis gasvlisas dedamiwis atmosferoSi 

erTdroulad adgili aqvs sam process: (nax. 3) 
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nax.nax.nax.nax.        3333.... dedamiwis atmosferoSi gamavali mzis gamosxivebis 

mdgenelebi 

 

- mzis gamosxivebis didi nawili airekleba Rrublebis da  

dedamiwis atmosferos mier isev kosmosSi (≈34%), igi ar aris 

damokidebuli mzis gamosxivebis talRis sigrZeze.  

- mzis gamosxivebis 19% STanTqmeba Aatmosferos mier, gadadis  

siTboSi (infrawiTeli  gamosxiveba) da gasxivdeba isev 

kosmosSi; 

- mzis gamosxivebis ≈47% aRwevs  dedamiwis zedapirs da aqedan  

20% isev airekleba da infrawiTeli  gamosxivebis saxiT 

brundeba isev kosmosSi.  

kosmosidan dedamiwaze mosuli mTliani  mzis gamosxivebis 

mxolod 27% gardaiqmneba energiaSi, romelic ixarjeba wylis  

gaTbobasa da aorTqlebaze, atmosferos gaTbobaze, qarebis, 

talRebis, dinebebis warmoqmnaze da sxva.  
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mzis radiacia dedamiwaze araTanabradaa ganawilebuli (nax 4.). 

igi maqsimaluria dedamiwis ekvatoris zolSi, xolo polusebisaken 

TandaTan mcirdeba.   

    

    

nax. nax. nax. nax. 4.4.4.4. mzis jamuri radiaciis ganawileba dedamiwis zedapirze 

    

mzis radiacias dedamiwaze axasiaTebs mTeli rigi 

Taviseburebani: 

1.  Mmzis radiacia – es aris praqtikulad uSreti, ganaxlebadi 

energiis wyaro, romelic mravaljer aRemateba dedamiwaze 

arsebul yvela sxva energiis wyaroebis resursebs. (nax.1).  

sakmarisia dedamiwis zedapiris 0,7% davfaroT mzis foto-

eleqtruli modulebiT, raTa miviRoT eleqtroenergiaze 

kacobriobis dRevandeli moTxovnileba. 

2. mzis radiacia dedamiwaze sakmaod kargad aris Seswavlili 

klimatologiuri gamoTvlebisaTvis, magram arasakmarisadaa – 

sxvadasxva energetikuli gamoTvlebisaTvis. gansakuTrebiT es 

problematuria  mzis avtonomiuri fotoeleqtruli sistemebis 

(fes-ebis) proeqtirebisas. 



27 

 

3.  mzis radiacia SedarebiT usafrTxod gardaiqmneba sxva saxis 

energiebSi. 

4. mzis radiaciis intensiobis cvlilebis procesSi SeimCneva 

kanonzomieri da SemTxveviTi mdgenelebi, rac mniSvnelovnad 

aZnelebs saimedo monacemebis miRebas energetikuli 

gamoTvlebisaTvis, romelic gamowveulia SedarebiT 

moklevadiani dakvirvebiT. 

5. dedamiwaze mosul mzis radiaciaze moqmedebs bevri sxvadasxva 

faqtori, rac aZnelebs saimedo informaciis miRebas mzis 

energiis sistemebis gaTvlebisaTvis. am faqtorebs miekuTvnebian 

garemos temperatura, Rrublebi, aerozolebi, ozoni, wylis 

orTqli, mtveri haerSi da sxva. 

zemoT Tqmulidan SeiZleba davaskvnaT, rom energetikuli 

gaTvlebisaTvis saWiroa mzeze xangrZlivi dakvirvebebi, agreTve, 

informacia dedamiwis atmosferos agebulebaze da Taviseburebebze. 

 

1.1.2. ZiriTadi da damatebiTi faqtorebis gavlena, 1.1.2. ZiriTadi da damatebiTi faqtorebis gavlena, 1.1.2. ZiriTadi da damatebiTi faqtorebis gavlena, 1.1.2. ZiriTadi da damatebiTi faqtorebis gavlena, dedamiwaze dedamiwaze dedamiwaze dedamiwaze mzis mzis mzis mzis 

radiaciis radiaciis radiaciis radiaciis sididezesididezesididezesidideze, sxvadasxva orientaciis mimReb zedapirze, sxvadasxva orientaciis mimReb zedapirze, sxvadasxva orientaciis mimReb zedapirze, sxvadasxva orientaciis mimReb zedapirze    

mzis energia kosmosSi vrceldeba pirdapir mimarTuli mzis 

gamosxivebis nakadis saxiT.. atmosferos da dedamiwis qvefenili 

zedapiris arsebobis gamo, mimReb zedapirze, mzis radiacia ecema 

sami Semadgenelis saxiT: pirdapiri Rp(t), difuzuri anu gabneuli 

Rd(t) da dedamiwis zedapiridan areklili Ra(t).  

e.i. mzis radiaciis jamuri nakadi mimReb farTobze RΣ(t) tolia:  

RΣ(t) = Rp(t) + Rd(t) + Ra(t) 

sadac, Rp(t) _ mzis pirdapiri radiaciaa, romelic warmoadgens 

mzis gamosxivebis mimarTul nakads, uSualod mzis diskidan mimReb 

zedapiramde; 



28 

 

_ Rd(t) _ mzis difuzuri radiaciaa, romelic warmoiqmneba 

mimarTuli mzis gamosxivebis gabnevisas dedamiwis atmosferoSi 

Rrublebze, aerozolebze, mtverze da sxva; 

_ Ra(t) _ dedamiwis zedapiridan areklili mimarTuli mzis 

radiaciis nawili. 

dedamiwis zedapirze mosuli mzis jamuri radiacia RΣ (t) 

damokidebulia mraval faqtorze da pirvel rigSi mimRebi 

zedapiris geometriul ganlagebaze mzis mimarT. naTqvamis 

ganmartebisTvis nax.5-ze moyvanilia sxvadasxvagvarad 

orientirebuli samxreTisadmi daxrili brtyeli mimRebi zedapiri, 

ganlagebuli dedamiwis zedapirze A wertilSi, kordinatiT ϕ, 

gradusi CrdiloeT ganivisa da ψ, gradusi samxreT grZivisa. naxazze 

miRebulia Semdegi ZiriTadi aRniSvnebi: S -  horizontaluri 

farTobi dedamiwaze wertiliT A (ϕ, ψ), sadac ganlagebulia 

brtyeli mimRebi zedapiri F, daxrili samxreTisadmi β kuTxiT;FOO - F 

da S sibrtyeebis gadakveTis xazi; AD∈S da AD⊥OO; AC∈F da AC⊥OO; 

AE⊥ F; AB∈S; G - mze ; AH∈S  da  AH   aris AG-s proeqcia S-ze. 

 

 

nax. 5.nax. 5.nax. 5.nax. 5. mzis energiis mimRebi zedapiris geometria dedamiwaze 
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Sesabamisad, ganisazRvra Semdegi maxasiaTebeli kuTxeebi 

mimRebi F zedapirisaTvis Rp(t)-s mimarT:  θ - mzis dacemis kuTxea, 

romelic tolia kuTxisa  GA-sa F–isadmi perpendikulars Soris, e.i. 

kuTxe samxreTis mimarTulebas da AD perpendikulars – OO-s  

mimarT. (γ=0° zedapirisaTvis, romelic orientirebulia mkacrad 

samxreTisaken; γ<0°, e.i. -90° < γ < 0°) farTobisaTvis, romelic 

orientirebulia dasavleTisken; α – mzis simaRlea horizontis 

mimarT, anu kuTxe GA mimarTulebas da mis proeqcias sibrtyeze (e.i. 

HA); a - mzis azimutia, anu kuTxe samxreTis mimarTulebasa da GA 

proeqcias da S sibrtyisa (e.i. HA); niSnebi a da γ – emTxveva 

erTmaneTs. 

fardoba θ-sa da θz-s Soris horizontaluri (β=0°) da daxrili 

mimRebi zedapirisaTvis (β >0°) naCvenebia nax. 6-ze. 

 

    

    

    

nax. nax. nax. nax. 6666.... θ-sa da θz-is Sefardeba horizontaluri (a) daxrili (b) mimRebi 

zedapirisTvis 

 

cxadia, rom SemTxvevisTvis. rodesac  β=0° kuTxeebi θ da θz 

emTxveva erTmaneTs, e.i. θ = θz,, miRebulia, rom mzis simaRle a) da b) 
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SemTxvevebSi erTnairia, e.i. α1 = α2 , Tumca mzis energiis raodenoba, 

mosuli, mimReb zedapirze R(t), gansazRvruli  fardobiT 

R(t) = Rp(t)cos θ(t) 

iqneba sxvadasxva. cxadia, rom SemTxvevisTvis, nax. 5. b R(t) 

mniSvneloba metia, vidre SemTxvevisaTvis warmodgenili nax. 5. a. 

mTlianobaSi SeiZleba konstatacia, imisa, rom pirdapiri mzis 

gamosxivebis mosvla mimReb zedapirze, ZiriTadad, ganisazRvreba 

sididiT, θ-s mniSvneloba t drois nebismieri momentisTvis 

Teoriulad SeiZleba ganisazRvros dedamiwis Tanabari moZraobis 

pirobisTvis mzis orbitaze da dedamiwis RerZis irgvliv, mimReb 

zedapirze wertilSi A (ϕ,ψ), roca β≠0° da γ≠0°, mudmivebia drois 

mocemul momentSi da saangariSo periodSi 

T = t-t0 (e.i. β (t) = β; γ (t) = γ) 

zogierTi kerZo SemTxvevisTvis cosθ (t)  Semdegi formulebiT 

gamoisaxeba: 

horizontaluri mimRebi zedapirisTvis: 

cosθ (t)  = cos θZ (t) = cosω (t) cosϕ (t) cosδ (t) + sinϕ sinδ (t) 

mkacrad samxreTiT daxrili mimRebi zedapirisTvis, e.i. β>0 da 

γ=0: 

cos θ (t)  = sin(ϕβ) sinδ (t) + cos (ϕβ) cosδ (t) cosω (t) 

θ(t) mocemul formulebSi figurirebs kidev ori maxasiaTebeli 

parametri: δ(t)  mzis daxris kuTxe da ω(t)  mzis saaTis kuTxe. am 

parametrebis empiriuli mniSvnelobebi Sesabamis cnobarebSia 

mocemuli. [2] 

zemoTqmulis safuZvelze SeiZleba davaskvnaT, rom 

horizontalur zedapirze mosuli mzis radiacia, t drois momentSi 

RhΣ aris mravali ucnobis funqcia, 

RhΣ (t) = RhΣ [δ (t), ϕ (t), ώ  (t), θ(t),  α (t), а (t)] 
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sadac, 

δ - mzis RerZis daxris kuTxea; 

ϕ - ganedis kuTxis mniSvneloba; 

ώ - mzis saaTis kuTxe; 

θ - mzis sxivebis dacemis kuTxe; 

α - mzis simaRle horizontze; 

а – mzis azimuti. 

RhΣ gavlenis xarisxiT δ, ϕ, ώ iTvlebian  ZiriTadad, xolo θ, α, 

а –  damatebiTad. 

 

 

1.1.3. mzis pirdapiri radiaciis gansazRvra sxvadasxva daxrilobis 1.1.3. mzis pirdapiri radiaciis gansazRvra sxvadasxva daxrilobis 1.1.3. mzis pirdapiri radiaciis gansazRvra sxvadasxva daxrilobis 1.1.3. mzis pirdapiri radiaciis gansazRvra sxvadasxva daxrilobis 

mimRebi zedapirisTvismimRebi zedapirisTvismimRebi zedapirisTvismimRebi zedapirisTvis    

mzis jamuri radiaciis sami Semadgenlidan, mzis energetikaSi 

yvelaze didi mniSvneloba aqvs mzis pirdapir radiacias, rogorc 

horizontalur, ise sxvadasxva daxrilobis mimRebi zedapirisTvis. 

mzis pirdapiri radiaciis nakadis simZlavre daxril zedapirze 

F, drois nebismier momentSi RF (t) ganisazRvreba formuliT:  

RF (t) = Rm (t) cos u(t) 

sadac, Rm (t) - mzis pirdapiri radiaciaa, romelic ecema 

marTobulad, dedamiwaze arsebul mimReb zedapirze, m – 

atmosferos optikuri masis dros. 

formula sxvadasxva daxrilobis mimRebi zedapirisTvis 

miiRebs saxes: 

RF (t) = Rh (t) cos β (t) + RB (t) sinβ (t) 

mkacrad samxreTis orientaciis mimRebi zedapirisTvis, anu γ (t) 

= 0°, β (t)> 0°, u β (t) = const, miiRebs saxes: 

Rs
β (t) = Rh (t) cos β + Rs

B (t) sinβ 
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1.1.4.  mzis jamuri radiaciis damokidebuleba simaRleze 1.1.4.  mzis jamuri radiaciis damokidebuleba simaRleze 1.1.4.  mzis jamuri radiaciis damokidebuleba simaRleze 1.1.4.  mzis jamuri radiaciis damokidebuleba simaRleze     

zRvis donidanzRvis donidanzRvis donidanzRvis donidan    

mzis jamuri radiacia da misi Semadgeneli nawilebis arsebuli 

faqtiuri masalebi arasakmarisia, amitom ufro sruli klimaturi 

SefasebisTvis gamoiyeneba gaTvlebis iribi meTodebi, dafuZnebuli 

iseTi meteorologiuri elementebis gamoyenebaze, rogoricaa, 

Rrublianoba, haeris temperatura da sinotive da sxva.  

 jamuri radiaciis saSualo Tviuri sidideebi gamoiTvleba 

formuliT (berliandi, 1961) 

RΣ = Q0 (1 - an - bn2) 

sadac, 

R0- jamuri radiaciaa uRrublo cis dros; 

n  - saerTo Rrublianobis saSualo sididea erTeulis wilebSi  

a da b - ricxobrivi koeficientebia. [3] 

1000m zRvis donidan zemoT, jamuri radiaciis gamosaTvlelad 

gamoiyeneba aseve formula [4] : 

RH= [RΘ - (RΘ - Rd) 
*E

H

e
−

 ]{1-[1-
100

1
(K+0,05H)n]} 

sadac, RH  - mzis radiaciis nakadi nebismier doneze; 

RΘ - dRe-Ramuri jamuri radiacia atmosferos zemo sazRvarze; 

Rd - SesaZlo radiaciis dReRamuri jami dedamiwis zedapirTan; 

H - simaRle zRvis donidanE 

n - Rrublianoba gamoxatuli erTeulis nawilebSi; 

E* - koeficienti, damokidebuli atmosferos gamWvirvalobis 

pirobebze; 

K - koeficienti iTvaliswinebs Rrublianobis gavlenas. 

E* - koeficientis gamosaTvlelad iyeneben monacemebs 

SesaZlebeli radiaciis arsebobisa Sualedur doneebze. E* - 

koeficienti gamoiTvleba formuliT 
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lg 
Θ

Θ

−
−

RR

RRH

d

= -E*H lg e  

saqarTvelos teritoriisTvis koeficientis saSualo 

mniSvneloba yvela TvisTvis gamovida erTnairi 5,0 km-1 

K – koeficientis gamosaTvlelad gamoyenebuli iyo rva 

aqtinometriuli sadguris jamuri radiaciis faqtiuri monacemebi. 

miRebuli monacemebi zustdeboda formuliT [4]: 

KH   = 
100

1
 (K0 + 0,05H), 

sadac K0  – K-s mniSvnelobaa meteosadguris dakvirvebaTa 

monacemebiT. 

Sesrulebuli gamoTvlebis safuZvelze, miRebulia K 

koeficientis damokidebuleba adgilis simaRleze. 

 

simaRle, zRvis donidan, m 0 1000 2000 3000 

koeficienti K 0,30 0,34 0,38 0,42 

 

simaRlesTan erTad koeficientic icvleba, savaraudod, 

Rrublianobis struqturis cvlilebebis gamo, rac dasturdeba 

kavkasiaSi Catarebuli dakvirvebebiT[4]. 

zemoT moyvanili meTodikiT gamoTvlilia mzis radiaciis 

Tviuri da wliuri monacemebi saqarTvelos sxvadasxva zonasa da 

landSaftis 150 punqtisTvis [4]. gamoTvlebis Sedegebi ZiriTadi 24 

punqtisTvis mocemulia cxrilSi (damatebaSi cxr. 1.). 
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helioenergetikuli gamoTvlebis informaciulihelioenergetikuli gamoTvlebis informaciulihelioenergetikuli gamoTvlebis informaciulihelioenergetikuli gamoTvlebis informaciuli    

uzrunvelyofa da misi Taviseburebaniuzrunvelyofa da misi Taviseburebaniuzrunvelyofa da misi Taviseburebaniuzrunvelyofa da misi Taviseburebani    

1.2.1.1.2.1.1.2.1.1.2.1.    helioenergetikuli gamoTvlebisTvis saWiro helioenergetikuli gamoTvlebisTvis saWiro helioenergetikuli gamoTvlebisTvis saWiro helioenergetikuli gamoTvlebisTvis saWiro     

sawyisi informacisawyisi informacisawyisi informacisawyisi informaciis wyaroebiis wyaroebiis wyaroebiis wyaroebi    

mzis energiis danadgarebis parametrebis dadgenisa  da 

muSaobis reJimebis dasabuTebisTvis, warmoebs helioenergetikuli 

gaTvlebi, romelSic gamoiyeneba mzis energiis resursebis e.w. 

sabazo informacia. 

aseT informacias, konkretuli punqtisTvis, sadac ganzraxulia 

daidgas mzis fes-i, warmoadgens: mzis radiaciis ZiriTad 

maCveneblebze xangrZlivi dakvirvebebis Sedegebi, mzis naTebis 

xangrZliobisa da uRrublo dReebis monacemebi Tveebis mixedviT. 

gansakuTrebiT mniSvnelovania sxvadasxva orientaciis mimReb 

zedapirze mosuli mzis radiaciis monacemebis codna. 

mzis fes-ebis proeqtirebisas utyuari informaciis gamoyeneba 

iZleva garantias misi parametrebis zusti da saimedo gaTvlisa.  

energetikuli miznebisTvis mzis energiis gamoyenebis msoflio 

gamocdileba ganasxvavebs mzis energodanadgarebis funqcionirebis 

sam ZiriTad variants: 

- mzis energodanadgaris muSaoba did gaerTianebul 

energosistemaSi; 

- mzis energodanadgaris muSaoba lokalur, SedarebiT mcire 

simZlavris energosistemaSi; 

- mzis energodanadgaris muSaoba avtonomiur momxmarebelTan. 

winamdebare sadisertacio naSromis Tematikidan da miznebidan 

gamomdinare sainteresoa mesame SemTxveva. mzis mcire simZlavris 

energetikuli danadgaris  - fotoeleqtruli generatoris muSaoba 

akumulatorul batareasTan – energiis damagrovebelTan. mocemul 

SemTxvevqaSi gansakuTrebuli mniSvneloba aqvs momxmareblis tips, 

misi energomomaragebis saimedoobis maCvenebels da akumulatorebis 
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energotevadobasTan Tanafardobas. gaTvlebisas, drois 

monakveTebad, saWiroa saaTobrivi intervalebis gamoyeneba.  

mzis radiaciis gazomvebi warmoebs ori ZiriTadi xelsawyoTi: 

aqtinometriT  (piroheliometri) da solarimetriT (piranometri).  

aqtinometri gamoiyeneba pirdapiri radiaciis gasazomad. 

gazomvis sizuste 2 – 4%-ia.  aqtinometris moqmedebis principi 

dafuZnebulia mzis sxivis STanTqmaze, Savi sxeulis Tvisebis 

msgavsi sxeuliT da STanTqmuli mzis energiis gardaqmniT Tbur 

energiad. aqtionometrebi arseboben Termoeleqtruli, 

Termobimetaluri da sxva. es xelsawyoebi, TavianTi konstruqciidan 

gamomdinare, sakmaod rTuli mosaxmaria, radgan saWiroeben gamzomi 

cilindris mudmiv mimarTvas mzeze. 

 solarimetriT anu piranometriT izomeba rogorc jamuri, 

agreTve calke difuzuri radiacia. gazomvis sizuste 3 – 15%-ia. 

mzis radiaciis sxvadasxva mdgenelebis gasazomi xelsawyoebis 

principuli sqema mocemulia nax. 7-ze. 

 

nax. nax. nax. nax. 7.7.7.7. mzis radiaciis gasazomi xelsawyoebis principuli sqema 

a) RΣ(t); b) Rp(t);  g) Rd(t). gamWirvale naxevarsfero (1), gamzomi 

elementi (2), damcavi garsi (3). 
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mzis radiaciis  mdgenelebi izomeba dedamiwaze arsebul 

meteosadgurebSi da agreTve kosmosuri sadgurebis meSveobiT. 

imisda miuxedavad, rom bolo wlebSi sul ufro izrdeba 

kosmosuri sadgurebidan garemoze dakvirvebebi, mainc, dedamiwaze 

arsebuli meteosadgurebis qselidan miRebuli metrologiuri 

informacia ufro saimedod miiCneva. 

 samecniero-praqtikul cnobarebSi Sesulia aTeuli wlebis 

periodis dakvirvebebis Sedegebi, romlebic warmoebda saqarTvelos 

teritoriaze ganlagebul rva aqtionometriul da oras 

meteosadgurSi. [5], [6], [7].  

helioenergetikuli gamoTvlebisTvis gamoiyeneba Semdegi 

meteomonacemebi: 

- mzis amosvlis da Casvlis WeSmariti (faqtiuri) dro; 

- mzis pirdapiri radiaciis jamebi mowmendili cis pirobebSi; 

- horizontalur zedapirze mzis pirdapiri radiaciis jamebi 

mowmendili cis pirobebSi; 

- mzis jamuri  radiaciis jamebi mowmendili cis pirobebSi; 

- horizontalur zedapirze mzis pirdapiri radiaciis jamebi 

saSualo Rrublianobis pirobebSi; 

- gabneuli (difuzuri) mzis  radiaciis jamebi horizontalur 

zedapirze saSualo Rrublianobis pirobebSi; 

- horizontalur zedapirze mzis jamuri radiaciis jamebi 

saSualo Rrublianobis pirobebSi; 

- mzis jamuri  radiaciis dReRamuri jamebis saSualo 

kvadratuli gadaxra da asimetriis koeficienti; 

- Tviuri da wliuri mzis jamuri  radiaciis, saSualo 

kvadratuli gadaxra;  

- mzis naTebis xangrZliobis dReRamuri cvlis maxasiaTebeli; 

- umzeo dReebis raodenoba TveSi. 
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1.2.2 1.2.2 1.2.2 1.2.2 saqarTvelos teritoriaze mzis radiaciuli da mzis naTebis saqarTvelos teritoriaze mzis radiaciuli da mzis naTebis saqarTvelos teritoriaze mzis radiaciuli da mzis naTebis saqarTvelos teritoriaze mzis radiaciuli da mzis naTebis 

reJimebis daxasiaTebareJimebis daxasiaTebareJimebis daxasiaTebareJimebis daxasiaTeba    

saqarTvelos pirobebisaTvis mzis energodanadgarebis – kerZod, 

mzis naxevargamtaruli fotoeleqtruli sistemebis parametrebis 

gaangariSebisaTvis, sainteresoa teritoriis radiaciuli reJimis 

daxasiaTeba, raTa, zogadad warmovidginoT mzis radiaciis 

sivrciTi da droiTi ganawilebis kanonzomierebebi.  

saqarTvelos ukavia amierkavkasiis centraluri da dasavluri 

nawili, saerTo farTobiT 69,5 aTasi kvadratuli kilometri. 

saqarTvelo gamorCeulia rTuli reliefiT. misi teritoriis 

zedapiri warmoadgens dablobebs, vakeebs, zegans, terasebs, xeobebs 

da mTis qedebs. mTeli teritoriis 12.8% mdebareobs 200 metramde 

simaRleze. 33,4% 200-1000 metris farglebSi, xolo 1000 metri da met 

simaRleze modis 53,8%. mTis qedebis simaRleebi zogan aRweven 5000 

metr simaRles zRvis donidan. 

saqarTvelos mdinareTa qseli xSiria. mdinareebi ekuTvnian Savi 

da kaspiis zRvis auzebs.  

saqarTvelos niadagebi gamoirCeva mravalferovnebiT. dasavleT 

saqaTveloSi arsebobs Waobiani niadagebi, ufro zemoT, 

monacrisfro, wiTelmiwa da yviTelmiwa niadagebi. 

aRmosavleT saqarTvelos dablob nawilSi gvxvdeba mura, 

udabno-stepuri niadagebi, ufro zemoT gvxvdeba wablisferi da 

Savmiwa, yavisferi da mTis mdelos niadagebi. 

saqarTvelos teritoriis erTi mesamedi ukavia tyeebs. 

saqarTvelos orive nawilis maRalmTiani zonisTvis 

damaxasiaTebelia balaxovani safari; gamoiyofa qvezonebi: qveda – 

subalpuri da zeda – alpuri. javaxeTis zeganze gavrcelebulia 

mTis stepi.  

aqtinometriuli qseli saqarTveloSi, romliTac mocemulia 

radiaciuli reJimis daxasiaTeba, iSviaTia. 
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radiaciuli reJimis dasaxasiaTeblad dablob da winamTian 

zonaSi gamoyenebulia Semdegi meteosadgurebis dakvirvebebi: senaki, 

anaseuli, soxumi, skra, Telavi da Tbilisi. mTis da maRalmTi 

radiaciuli reJimis dasaxasiaTeblad gamoyenebulia ori 

meteosadguris dakvirvebebi: walka da yazbegi-m/mT. es ukanaskneli 

ganlagebulia kavkasionis centralur nawilSi, mudmivi Tovlisa da 

yinulis garemoSi. 

dedamiwis zedapirze mzis radiaciis mosvla, upirveles 

yovlisa, ganisazRvreba astronomiuli faqtorebiT – dRis 

xangrZliobiT da mzis simaRliT. 

mzis radiacia, romelic dedamiwis zedapirze modis, 

warmoadgens erTerT mTavar,  klimatis warmomqnel faqtors. igi, 

Tavis mxriv, mniSvnelovan wilad damokidebulia atmosferos 

cirkulaciaze (rac gamoixateba RrublianobiT da atmosferos 

gamWirvalobiT) da  qvefenili zedapiris gansakuTrebulobiT 

(zRvis donidan simaRle, horizontis daxuruloba, zedapiris 

albedo). 

saqarTvelos teritoriis cirkulaciuri procesebis saerTo 

xasiaTi ganisazRvreba geografiuli mdebareobiT. CrdiloeTiT 

kavkasionis mTavari qedis arsebobiT, Savi da kaspiis zRvis 

siaxloviT.  

mzis pirdapiri radiaciis mosvla horizontalur zedapirze, 

mowmendili cis pirobebSi, wlis ganmavlobaSi, Seadgens 1624 – 1717 

kvt·sT/m2, zRvis donidan  600 metri simaRlis adgilebisaTvis. 

adgilis simaRlis zrdasTan erTad pirdapiri radiaciis mosvla 

izrdeba da 1400 metri zonisTvis Seadgens 1786 kvt·sT/m2, xolo 

daaxloebiT 3650 metr simaRleze aRwevs 2181 kvt·sT/m2.  

gabneuli radiaciis wliuri jamebi uRrublo cis 

pirobebisTvis, dablobisa da wina mTianeTisTvis Seadgens 348 – 406 

kvt·sT/m2 da mcirdeba adgilis simaRlis zrdasTan erTad. 
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mzis jamuri radiaciis  wliuri mniSvneloba Rrublianobis 

realur pirobebSi Seadgens SesaZlos 65-67 %-s da icvleba 1334 – 

1624 kvt·sT/m2 farglebSi, dablobis da winamTianeTis zonisaTvis. 

xolo, maRalmTian zonaSi aRwevs 1775 kvt·sT/m2. 

didi qaalaqis pirobebSi (Tbilisi) mzis wliuri jamuri 

radiacia mcirdeba ZiriTadad, mzis pirdapiri radiaciis Semcirebis 

xarjze, rac Tavis mxriv ganpirobebulia atmosferos Zlieri 

damtverianebiT.  

mzis radiacia dedamiwis zedapirze mosvlis Semdeg 

STainTqmeba mis mier sxvadasxva xarisxiT, romelic dedamiwis 

albedozea damokidebuli. (albedo _ sidide, romelic axasiaTebs 

zedapiris arekvlis unars. ganisazRvreba zedapirze areklili 

radiaciis fardobiT, masze dacemul jamur radiaciasTan. 

gamoisaxeba procentebiT A = Rs/RΣ ⋅ 100% ). 

saqarTvelos teritoriaze bunebrivi zedapirebis albedo 

icvleba 15-20%-is farglebSi mTeli wlis ganmavlobaSi maRalmTiani 

zonis gaqmoklebiT. saqarTvelos dablobsa da winamTianeTSi 

Tovlis safaris Zlieri aramdgradobis gamo, zedapiris albedo 

icvleba 15-dan 55%-mde. mTebSi Tovlis mdgradi albedo 

SenarCunebulia noembridan aprilamde da saSualod Seadgens 65-70 

%-s. maRalmTianeTSi, sadac mTeli wlis ganmavlobaSi Tovlia, 

albedo icvleba zamTridan zafxulamde Sesabamisad 85-dan 50%-mde. 

areklili radiaciis wliuri jami dablobsa da winamTianeTSi 

Seadgens 55-dan 360-mde kvt·sT/m2. simaRlis matebasTan erTad, 

areklili radiaciis wliuri jamebi izrdeba. 

mzis naTebis  dro  nebismier punqtSi damokidebulia dRis 

xangrZliobaze da Rrublianobaze. igi izrdeba CrdiloeTidan 

samxreTisaken. mzis naTebis ganeduri ganawileba xSirad irRveva 

Rrublianobis gamo, rac ganpirobebulia atmosferos cirkulaciiT.  
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mzis naTebis  xangrZliobis Semcireba SeiniSneba, agreTve, did 

qalaqebSi, atmosferoSi mtvris, avtomobilebisa da samrewvelo 

gamonabolqvebis gamo.  

mzis naTebis  saSualo wliuri xangrZlioba saqarTvelos 

mTels teritoriaze aWarbebs 2000 sT-s, aWaris teritoriis 

gamoklebiT, sadac Rrublianobis gazrdis gamo, icvleba 1800-dan 

2000sT-mde.  

wlis ganmavlobaSi yvelaze didi mzis naTebis  xangrZlioba 

SeimCneva aRmosavleT saqarTvelos stepur raionebSi (gardabani 

2520 sT) da axalqalaqis zeganze (rodionovka 2479 sT). es 

gamowveulia ZiriTadad adgilmdebareobis gaSlilobiT da 

Rrublianobis SemcirebiT. 

didi kavkasionis mTebSi, meteosadguri yazbegis-m/mT 

gamoklebiT, mzis naTebis  xangrZlioba mcirdeba 1900-2000sT-mde, 

romelic dakavSirebulia horizontis daxurulobasa da 

Rrublianobis gazrdiT.  

yvelaze mcire mzis naTebis  xangrZlioba (1352 sT) 

dafiqsirebulia kurort sairmis meteosadgurSi, romelic 

ganTavsebulia Zalian viwro xeobaSi. igi daCrdilulia maRali 

mTebiT, gansakuTrebiT samxreTis mxridan, ris gamoc mzis naTebis  

xangrZlioba zamTarSi ar aWarbebs 2-3 sT-s, xolo safxulSi 5-6 sT 

dReSi. 

mzis naTebis  xangrZliobis wliuri cvlileba aseTia: 

maqsimaluri saaTebi modis zafxulis Tveebze, gansakuTrebiT 

ivlisze, xolo minimaluri SeimCneva zamTris periodSi, umetes 

teritoriaze – dekemberSi, alagalag ianvarSi. 

saqarTvelos teritoriaze umzeo dReebis raodenobis wliur 

cvlilebas aqvs maqsimumi zamTris TveebSi (XII – I) da minimumi 

zafxulis TveebSi (VI – VIII).  
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umzeo dReebis yvelaze didi raodenoba SeimCneva zRvispira 

samxreT raionSi da kolxeTis dablobis Sua nawilSi – 70-80 dRe 

weliwadSi. 

umzeo dReebis yvelaze mcire raodenoba SeimCneva didi da 

mcire kavkasiis mTian da maRalmTian qedze (radionovka, 24 dRe), 

agreTve qarTlis dablobze. saqarTvelos danarCen teritoriaze 

umzeo dReebis raodenoba weliwadSi icvleba 40-dan 65 dRemde. 

zamTris periodSi umzeo dReebis maqsimaluri raodenoba modis 

zRvispira raionebze, kolxeTis dablobsa da alaznis velze (9-12 

dRe), minimumi ki, mTian da maRalmTian raionebSi (radionovka, 

yazbegi-m/mT – 5 dRe). 

zafxulis TveebSi umzeo dReebis raodenoba ar aWarbebs 2-4 

dRes. 

 

1.2.3 mz1.2.3 mz1.2.3 mz1.2.3 mzis energiis kadastri da misi Taviseburebaniis energiis kadastri da misi Taviseburebaniis energiis kadastri da misi Taviseburebaniis energiis kadastri da misi Taviseburebani    

mzis radiaciis kadastrSi igulisxmeba mzis gamosxivebaze 

sistematizirebuli monacemebi raRac punqtisTvis an 

teritoriisTvis, romelic aucilebelia mzis energiis potenciuri 

resursebis Sesafaseblad mzis fes-ebis parametrebis da reJimebis 

dasaproeqteblad-gasangariSeblad. 

aRniSnulma informaciam unda asaxos mzis gamosxivebis 

mosvlis sivrcobriv-droiTi dinamikis Taviseburebani da 

meteorologiuri faqtorebi, romlebic moqmedeben mzis radiaciaze. 

mzis kadastrSi gaTvaliswinebulia Semdegi maxasiaTeblebi: 

- mzis radiaciis ZiriTadi Semadgenlobis saSualo dRiuri 

mniSvnelobebi, horizontalur zedapirze saSualo 

Rrublianobis pirobebisTvis; 

- mzis naTebis xangrZliobis saSualo Tviuri da saSualo 

wliuri monacemebi; 

- umzeo dReebis raodenoba da maTi maqsimumi Tveebis mixedviT 

da sxva. 
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saqarTveloSi mzis kadastris kvlevebi mimdinareobda gasuli 

saukunis 60-ian wlebSi [8] da 80-ian wlebSi.  

kvlevebi eyrdnoboda rva aqtinometriuli sadguris: soxumi, 

senaki, Telavi, anaseuli, walka, jvris uReltexili, yazbegi-m/mT, 

Tbilisi - mravalwliani dakvirvebebis monacemebs (mag. TbilisSi 30-

50 wliani). 

saqarTvelos teritoriaze ganlagebuli aqtinometriuli 

sadgurebis qselis simwiris gamo, kvlevebSi aqcenti uSualod 

gakeTda, im punqtebis mzis kadastris Seswavlaze, sadac, 

ganlagebuli iyo  zemoT aRniSnuli sadgurebi.  am punqtebisTvis 

mecnierulad dawvrilebiT Seswavlil iqna mzis radiaciis da sxva 

meteomonacemebis Semdegi maxasiaTeblebi: 

- marTobul da horizontalur zedapirebze pirdapiri 

radiaciis dRiuri jamebis albaToba; 

- mzis radiaciis Semadgeneli nawilebis, Tviuri jamebis 

variaciis saSualo kvadratuli gadaxris, asimetriis da 

eqscesis koeficientebis wliuri cvlileba; 

- mzis naTebis xangrZliobis Tviuri mniSvnelobebis albaToba 

da variaciis koeficientis wliuri cvlileba. 

kvlevebis Sedegebis dawvrilebiTi ganvrcoba saqarTvelos 

mTeli teritoriisTvis, garkveuli mizezebis gamo ar 

ganxorcielebula. 

 

nax. 8. nax. 8. nax. 8. nax. 8. saqarTvelos helioenergetikuli resursebis ruqa.  
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ruqaze mniSvnelobebi Seesabameba saSualo dRiur jamur 

radiacias. 

ruqaze (nax. 8) mocemulia 1987 wels  gamoqveynebuli 

saqarTvelos helioenergetikuli resursebis ruqa. [7]  

mas safuZvlad daedo horizontalur zedapirze mzis jamuri 

radiaciis ivlisis Tvis saSualo dRiuri da Tviuri monacemebi, 

agreTve Tbili periodis (maisi – seqtemberi) monacemebi. 

helioenergetikuli resursebis ganawilebis mixedviT 

teritoria ruqaze dayofilia regionebad da zonebad. pirveli 

aadvilebs mzis resursebiT uzrunvelyofis mdgomareobis Sefasebas 

regionebSi; meore qmnis zogad suraTs teritoriis 

heliopotencialis Sesaxeb. rogorc zemoT aRvniSneT, kadastri 

Sedgenilia wlis Tbili periodisaTvis da SeiZleba warmatebiT 

iqnas gamoyenebuli mzis Tburi danadgarebisaTvis, rogorebicaa, 

wyalgamacxelebeli sistema, haergamacxelebeli koleqtori, xilis 

(mwvane masis) saSrobi da sxva danadgarebis energegetikuli da 

sawarmoo parametrebis gaTvlebisaTvis.  

mzis fes-is parametrebis gaangariSebisaTvis aRniSnuli 

kadastris monacemebis gamoyeneba principulad miuRebelia, radgan 

aRniSnuli sistemebi mTeli wlis ganmavlobaSi funqcionireben. 

ufro metic, zamTris civ, Tovlian, mzian amindebSi maTi 

efeqturoba ufro maRalia, vidre Tbil, mzian periodebSi. garda 

amisa, mzis fes-ebisTvis energetikulad krizisuli periodi emTxveva 

ianvar-dekembers. am periodis monacemebi, ki, naklebad an sulac ar 

aris asaxuli helioenergetikuli resursebis ruqaze.  masSi 

naklebad aris gaTvaliswinebuli mzis radiaciis, zRvis donidan 

simaRlis matebis damokidebulebis kanonzomiereba. 

winamdebare sadisertacio naSromis erTerT mizans warmoadgens 

saqarTvelos mzis kadastris (helioenergetikuli resursebis ruqis) 

im mimarTulebiT daxvewa, rom SesaZlebeli iyos misi praqtikuli 

gamoyeneba mzis naxevargamtarul fotoenergetikaSi. 
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mzis naxevargamtaruli fotoeleqtruli sistemebi damzis naxevargamtaruli fotoeleqtruli sistemebi damzis naxevargamtaruli fotoeleqtruli sistemebi damzis naxevargamtaruli fotoeleqtruli sistemebi da    

maTi energetikuli, ekonommaTi energetikuli, ekonommaTi energetikuli, ekonommaTi energetikuli, ekonomikuri da ekologiuri ikuri da ekologiuri ikuri da ekologiuri ikuri da ekologiuri 

maxasiaTmaxasiaTmaxasiaTmaxasiaTeblebieblebieblebieblebi    

1.3.1. mzis fotoenergetikis fizikuri safuZvlebi1.3.1. mzis fotoenergetikis fizikuri safuZvlebi1.3.1. mzis fotoenergetikis fizikuri safuZvlebi1.3.1. mzis fotoenergetikis fizikuri safuZvlebi    

mzis fes-Si muSaobis principi damyarebulia naxevargamtarSi 

fotoefeqtis movlenaze. fotoefeqtis arsi mdgomareobs imaSi, rom 

sinaTlis fotonebs SeuZliaT amoagdon sxeulis zedapiridan (gare 

fotoefeqti) an  naxevargamtaris kristaluri meseridan (Sida 

fotoefeqti) eleqtronebi.  

frangma mecnierma edmond bekerelma 1839 wels pirvelma 

aRmoaCina fotoefeqti, xolo amerikelma Sar edgar fristma 1883 

wels selenis bazaze Seqmna pirveli mzis elementi.  

fotoelementi, igive mzis elementi warmoadgens mowyobilobas 

naxevargamtarul gadasasvlelebze, romelSic mzis energiiT 

dasxivebisas xdeba muxtebis gadanawileba sivrceSi da warmoiqmneba 

eleqtromamoZravebeli Zala (emZ). fotoelementis principuli sqema 

naCvenebia naxazze 9. 

 

 

nax. nax. nax. nax. 9.9.9.9. fotoelementis principuli sqema:  

eleqtrodebi (1,4), p da n tipis naxevargamtaris fena (2,3), gamtari (5), 

datvirTvis winaRoba (6) 
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mzis elementis (2) da (3) fenebSi sinaTlis sxivis moxvedris 

Sedegad warmoiqmnebian muxtis araZiriTadi matareblebi, romelnic 

niSniT sawinaaRmdegoa ZiriTadi matareblebisadmi p da n fenaSi. 

warmoqmnili eleqtrostatikuri daZabulobis gavleniT orive 

niSnis muxtis Tavisufali matareblebi difundireben (2) da (3) 

fenis Sexebis sazRvarze da qmnian p-n gadasasvlels, Ek – 

eleqtruli velis daZabulobas, potencialTa sxvaobiT Uk = S Ek 

(sadac S - sasazRvro fenis siganea) da potenciuri energetikuli 

barieriT ∋k = e Uk. kontaqturi potncialTa sxvaoba gamoiTvleba 

formuliT: 

Uk = 0e

KT
ln 









n

p

P

P
= 

0e

KT
 ln 









n

p

n

n
, 

sadac K - bolcmanis mudmivaa; e0 eleqtronis muxtia; Pp  da Pn,  

np da nn xvrelebis da eleqtronebis koncentraciebia Sesabamis 

fenaSi.  

amasTan n–are Rebulobs uaryofiT, xolo P–are dadebiT muxts. 

es eqvivalenturia P-n gadasasvlelisTvis Ek-s Semxvedri 

eleqtruli ES velis modebisa. (1) da (4) eleqtrodebze warmoiqmneba 

mzis elementis e.w. uqmi svlis Zabva – emZ. Tu mzis elements ecema 

fotonebis nakadi (sinaTlis gamosxiveba), maSin fotonebi 

kristalis bmul-valentur eleqtronebs amoagdeben (eleqtroni 

tovebs Tavis energetikul dones) da warmoiqmneba kristalSi 

“xvreli”;  P-n gadasasvleli ancalkevebs eleqtron-xvrelis wyvils 

da izrdeba Zabva (1) da (4) eleqtrodebze. amis Semdeg Tu mzis 

elementis gare wredSi CavrTavT datvirTvas rd winaRobiT, maSin am 

wredSi gaivlis deni I, romlis mimarTuleba eleqtronebis 

moZraobis Semxvedria. (xvreli gadaadgildeba mxolod 

naxevargamtarSi). rac metia mzis gamosxivebis intensioba, miT meti 

deni gadis gare wredSi. magram misi mniSvneloba ar SeiZleba iyos 
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mzis elementis raRac zRvrul denze meti, romelic ganisazRvreba 

imiT, rom yvela valenturi eleqtroni gadasulia Tavisufal 

mdgomareobaSi. 

mzis elementis denis damokidebulebas Zabvaze, mocemuli mzis 

gamosxivebis simZlavris dros, ewodeba mzis elementis volt-

amperuli maxasiaTebeli (vam). tipiuri vami warmodgenilia naxazze 

10. 

 

nax. nax. nax. nax. 10.10.10.10. mzis elementis sawyisi volt-amperuli maxasiaTeblebi. 

denis wyaro Id (U), R = const dros 

 

vam-dan SeiZleba gamovyoT ori maxasiaTebeli wertili: uqmi 

svlis Zabva, roca rd→∞; Ud
maqs = Uu.s.; I = 0 da meore, mokle CarTvis 

deni, roca rd→∞; I = Imaqs = Im.C.; Ud = 0. 

cxadia mzis elementis sasargeblo simZlavre tolia Ud da I-s 

namravlisa, N = Ud I. 

mzis elementebis da modulebis teqnikuri maxasiaTeblebi 

(Sedarebis mizniT) moyvanilia: 1000 vt/m2 sinaTlis nakadis 

intensiobis; t = 25°C; 1,5-atmosferuli optikuri masis – AM 1.5 

pirobebisTvis. 
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1.3.2. 1.3.2. 1.3.2. 1.3.2. mzis mzis mzis mzis fotoeleqtruli elementis (fotoeleqtruli elementis (fotoeleqtruli elementis (fotoeleqtruli elementis (generatorisgeneratorisgeneratorisgeneratoris))))    energetikuli energetikuli energetikuli energetikuli 

maxasiaTeblebimaxasiaTeblebimaxasiaTeblebimaxasiaTeblebi    

mzis elementis energetikuli maxasiaTeblebis Taviseburebebis 

analizisaTvis, misi eqvivalenturi sqema SeiZleba ase 

warmovadginoT (nax. 11).  

 

nax. nax. nax. nax. 11.11.11.11. mzis elementis eqvivalenturi eleqtrosqema 

 

sadac mzis elementi pirobiTad warmodgenilia denis wyaros 

saxiT (1), romelTanac paralelurad CarTulia diodi (2), Siga 

winaRoba rS da mimdevrobiT datvirTva rd.  

mzis gamosxivebis urTierTqmedebis Sedegad, denis wyaro 

warmoSobs dens If, romelic tolia, Id diodis (anu ukudenis) da 

datvirTvis denis jamis.  

I = If - Id = If - I0 ( A

U

e
α

- 1) 

sadac I0 gajerebis denia, romelic tolia mzis elementis 

ukudenis maqsimaluri mniSvnelobis (siliciumisaTvis I0 ≈ 10-7amp/m2); 

A ≥ 1 – koeficientia, romelic ganisazRvreba mzis elementis 

miRebis teqnologiuri procesiT; α - parametri ganisazRvreba 

formuliT 

α = 
KT

e0

 

sadac e0 – eleqtromuxtia; K – bolcmanis mudmiva;               

T – temperatura kelvinebSi.  

datvirTvaze Zabva ganisazRvreba formuliT: 
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Udatv = U – I rS = α
A

ln (
0I

II ph −
+1) - I rS 

SeniSvna: formulaSi Iph –Ti aRniSnulia If. 

 

mzis gamosxivebis intensiobasTan damokidebulebiT mzis 

elementis ZiriTadi energetikuli maxasiaTeblebi  

U0 = U0 (R),   Udatv = Udatv (R), 

gamosaxulia naxazze (nax. 12): 

 

nax. nax. nax. nax. 12.12.12.12. mzis elementis maxasiaTeblebi:  

(1) uqmi svlis U0 = U0 (R),  roca I = 0, T = const;  

(2) datvirTvis Udatv = Udatv (R), I = const;  

(3) xvedriTi muSa denis _ Ixv = Ixv (R) roca rd = 0; 

(4) xvedriTi fotodenis _ Ifxv = Ifxv (R) roca rd > 0; 

 

standartuli mzis elementi Tavisi zomebiT SedarebiT mcirea 

(1-2 dm2) amitom misi simZlavre araa didi (1,5-3 vati). didi 

simZlavreebis misaRebad maT aerTeben mimdevrobiT da 
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paralelurad. ase SeerTebuli mzis elementebis erTobliobas mzis 

moduli ewodeba. ufro didi simZlavreebis misaRebad mzis moduls 

aerTeben mimdevrobiT (Zabvis gazrdis mizniT) da paralelurad 

(denis gazrdis mizniT). mzis elementis maxasiaTeblebi analogiuria 

mzis modulis voltamperuli maxasiaTeblebis. mzis modulis 

voltamperuli maxasiaTeblebi mocemulia naxazebze (nax.13, nax.14): 

 

 

nax. 1nax. 1nax. 1nax. 13333.... mzis modulis volt-

amperuli maxasiaTeblebi 

temperaturis sxvadasxva 

mniSvnelobis dros  

nax. 1nax. 1nax. 1nax. 14444.... mzis modulis volt-

amperuli maxasiaTeblebi mzis 

gamosxivebis sxvadasxva 

intensiobis dros 

 

mzis elementis maxasiaTeblebze mzis gamosxivebis intensiobis 

xarisxobrivi damokidebuleba, t° C= const dros naCvenebia naxazze 

(nax. 15) 
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nax. 15.nax. 15.nax. 15.nax. 15. mzis elementis energetikuli maxasiaTeblebi 

a) N (Udatv, R) da η(Udatv) 

b) N (Udatv, R) 

g) N (Udatv, t
° C), roca R= const.  

 

informacias mzis elementis (modulis) energetikuli 

maxasiaTeblebis Sesaxeb didi mniSvneloba eniWeba mzis 

fotoeleqtruli sistemis proeqtirebis dros.  
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1.3.3. mzis fotoeleqtruli sistemebis Semadgeneli komponentebi da 1.3.3. mzis fotoeleqtruli sistemebis Semadgeneli komponentebi da 1.3.3. mzis fotoeleqtruli sistemebis Semadgeneli komponentebi da 1.3.3. mzis fotoeleqtruli sistemebis Semadgeneli komponentebi da 

maTi mokle daxasiaTebamaTi mokle daxasiaTebamaTi mokle daxasiaTebamaTi mokle daxasiaTeba    

 

praqtikaSi arseboben ZiriTadad ori tipis mzis fes-ebi: saerTo 

qselSi CarTuli da avtonomiur reJimSi momuSave.  qselSi CarTul 

(mierTebul) sistemaSi mzis feg-is mier gamomuSavebuli energia 

(mudmivi Zabvis mqone) specialuri, mravalfunqciuri invertoris 

(GRID-CONNECTED INVERTERS) saSualebiT gardaiqmneba cvlad 

Zabvad da pirdapir miewodeba centralur qsels. aseTi tipis 

sistemebis funqciaa mzis energiidan generirebuli 

eleqtroenergiiT qselis momarageba. 

mzis avtonomiuri fes-is daniSnulebaa datvirTvis lokaluri 

uzrunvelyofa eleqtroenergiiT. misi blok_sqema mocemulia 

naxazze 16. 

 

  

 

nax. 1nax. 1nax. 1nax. 16666.... mzis avtonomiuri fotoeleqtrulisistemis blok-sqema 
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mzis  fotoeleqtruli sistema Sedgeba Semdegi ZiriTadi 

elementebisagan: mzis moduli, mzis damuxtvis kontroleri, 

akumulatoruli batarea da invertori. 

mzis moduli masze dacemul sinaTlis energias, uSualod 

gardaqmnis eleqtroenergiad. mzis damuxtvis kontroleri 

akontrolebs akumulatoris damuxtva_ganmuxtvis process. 

akumulatorSi xdeba mzis modulebis mier gardaqmnili energiis 

dagroveba. 

mzis moduli (igive mzis batarea, paneli, fotoeleqtruli 

generatori – feg-i) warmoadgens mimdevrobiT (zogjer 

paraleluradac) SeerTebul mzis elementebis erTobliobas, 

romelic hermetizirebulia - laminirebulia organul firebs 

Soris, wina mxridan daculia, umeteswilad, miniT da Casmulia 

aluminis CarCoSi. 

mzis moduli arsebobs sxvadasxva simZlavris - ramodenime 

vatidan 300 vatamde. mzis moduls (anu masSi Semaval mzis 

elementebs) amzadeben sxvadasxva elementebisa da naerTebisagan. 

praqtikaSi mzis elementebis ori ZiriTadi tipi arsebobs: kaJbadis 

(siliciumi) kristaluri da Txelfiriani. kaJbadis kristaluri 

mzis elementi Tavis mxriv ori tipisaa – monokristaluri da 

polikristaluri.   

Txelfiriani mzis elementebi arsebobs: amorfuli kaJbadis, 

spilenZ-indium-selenidis (CuInSe2), kadmium teluridis (CdTe), AIII BV 

bazaze Seqmnili heterostruqturebi da sxva.  

praqtikaSi gamoyenebuli kristaluri mzis elementebis margi 

qmedebis koeficienti aris 14-16%. muSaobis resursi 30-50 weli, 

xolo Txelfirianis 8-10% da muSaobis resursi 10-15 weli. 

msoflioSi instalirebuli mzis fes-ebis 80% kristaluri mzis 

modulebisganaa awyobili. 
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mzis damuxtvis kontrolerebi arseboben sxvadasxva 

funqcionaluri datvirTvis: erT, or an sam safexuriani damuxtvis 

reJimiT, maqsimaluri simZlavris wertilis funqciiT (MPP) da sxva. 

mzis avtonomiur fes-ebSi umeteswilad gamoiyeneba daxSuli 

tipis (VRLA ) tyvia-mJaviani akumulatorebi, rogorebicaa: Jeleiani 

(Gell), mineralur-boWkovani absorberiT (AGM), stacionaluri tipis 

(OpZv) da sxva. 

aRniSnuli tipis akumulatorebi ar saWiroeben momsaxurebas, 

ar gamoyofen mavne nivTierebebs – gazebs, gamoirCevian maRali 

muSaobis resursiT. magaliTad, AGM -is muSaobis xangrZlioba 8-10, 

Gell -is 10-12, OpZv - s 12-15 welia. 

invertori gamomavali signalis formis mixedviT arsebobs ori 

tipis – kvazisinusoidaluri (marTkuTxa formis signaliT) da 

sinusoidaluri. am ukanasknelis gamoyeneba aucilebelia 

eleqtroamZraviani datvirTvis (macivari, kondencioneri, 

eleqtrotumbo da sxva) kvebis dros. sxva SemTxvevebSi misaRebia 

kvazisinusoidaluri invertoric. 

rac Seexeba datvirTva-ganaTebas, energiis dazogvis da 

efeqturad gamoyenebis mizniT sasurvelia ganaTebis sistema 

muSaobdes mudmiv Zabvaze da gamoyenebul iqnas Suqdioduri (LED), 

fluerescentuli, an ukidures SemTxvevaSi halogenuri  ganaTebis 

naTurebi. 

 

1.3.1.3.1.3.1.3.4444    mzis energetikis ekonomikuri da ekologiuri aspeqtebimzis energetikis ekonomikuri da ekologiuri aspeqtebimzis energetikis ekonomikuri da ekologiuri aspeqtebimzis energetikis ekonomikuri da ekologiuri aspeqtebi    

mzis energetika sxva tipis energetikebs Soris ekologiuri 

TvalsazrisiT iTvleba SedarebiT erTerT yvelaze sufTad. magram 

Tu gaviTvaliswinebT mTel teqnologiur cikls, sawyisi masalis 

miRebidan eleqtroenergiis warmoebamde mzis energetikis 

zemoqmedeba adamianze da garemoze mTlianad ar gamoiricxeba. 
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am aspeqtSi yvelaze mniSvnelovaniais, rom TviTon mzis fes-ebi 

eqsploataciis dros praqtikulad garemoze uaryofiT gavlenas ar 

axdenen. meores mxriv, naxevargamtaruli masalebis warmoeba 

iTvleba ekologiurad sakmaod safrTxis Semcvelad. 

am mxriv yvelaze saSiSi, Txelfiriani mzis elementebis 

warmoebaSi gamoyenebuli nivTierebebia: kadmiumi,galiumi, 

dariSxani,teluri da seleni. 

garda am nivTierebebisa, garemoze agreTve uaryofiT gavlenas 

axdenen mzis elementebis warmoebaSi gamoyenebuli zogierTi 

qimiuri naerTebi: mJavebi, tuteebi, marilebi. 

amis gamo bevr qveyanaSi aSS-sa da evrokavSirSi arsebobs 

sakmaod mkacri moTxovnebi mzis elementebis warmoebis, ekologiuri 

usafrTxoebis kuTxiT da miRebulia dacvis specialuri 

RonisZiebebi. meores mxriv, yovel wels msoflioSi moixmareba 

imdeni navTobi, ramdenic warmoiqmneba bunebriv pirobebSi ori 

milioni wlis ganmavlobaSi. araganaxlebadi energoresursebis 

moxmarebis giganturi tempebi, SedarebiT dabali fasiT, romelic ar 

asaxavs sazogadoebis realuri danaxarjebis erTobliobas, 

arsebiTad niSnavs valad, kreditiT cxovrebas momavali Taobebis 

xarjze. es aris danaxarjebis erTerTi Semadgeneli, romelsac 

sazogadoeba ixdis energiaSi. 

energiis Rirebulebis meore Semadgeneli, romelic nawildeba 

mTel sazogadoebaze da ar aris gaTvaliswinebuli energiis 

tarifSi, dakavSirebulia energodanadgarebis mier garemos 

dabinZurebasTan. 

Tu gaviTvaliswinebT am amJamad farul danaxarjebs energiis 

tarifSi, maSin ganaxlebadi energetikis umetesi axali 

teqnologiebi konkurentunariani gaxdebian arsebulTan 

(araganaxlebadi) SedarebiT.  
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axali, alternatiuli, ganaxlebadi ekologiurad sufTa 

energetikis proeqtebis dafinansebis wyaros warmoadgenen iseTi 

”ekologiuri” gadasaxadebi -  navTobis Rirebulebis 30%-mde, 

romlebic SemoRebulia SveciaSi, fineTSi, holandiaSi da sxva 

qveynebSi.  

msoflioSi nebismieri tipis energodanadgarebis efeqturobis 

erTerTi mTavari ekonomikuri maCvenebelia dayenebuli simZlavris 

xvedriTi kapitaldabandeba 1 kvt-ze da eleqtroenergiis fasi, 

romelic iwarmoeba aRniSnul danadgarze.  

bolo 20 wlis ganmavlobaSi msoflioSi mzis elementebis 

teqnologiebis gaumjobesebis da warmoebis masStabebis gazrdiT, 

aRniSnuli koeficientebi Semcirda 10-jer. amasTan, imave periodSi 

es maCvenebeli tradiciuli tipis eleqtrosadgurebSi sagrZnoblad 

gaizarda da gaaCnia mdgradi tendencia zrdisken. 

saerTaSoriso organizacia EPIA/Greenpeace prognoziT 

aRniSnuli koeficienti 2010 wlis maCvenebelTan SedarebiT 2020 

wlisTvis orjer Semcirdeba. mzis energetikis ganviTarebis 

perspeqtiuloba da aucilebloba dasturdeba vrokavSiris qveynebSi 

(germania, italia, espaneTi, CexeTi da sxva) miRebuli sxvadasxva 

mastimulirebeli ekonomikuri aqtebi da kanonebi dargis swrafi 

ganviTarebisaTvis.  

mTavari kanoni gulisxmobs mzis fes-ebisgan gamomuSavebuli  

energiis SeRavaTiani tarifiT Sesyidvas aTeuli wlebis 

ganmavlobaSi. 

aseTma midgomebma evrokavSirSi, aSS-Si, iaponiaSi da sxva 

qveynebSi gamoiwvia mzis naxevargamtaruli fotoenergetikis 

ganviTarebis arnaxuli tempebi, romelic naTlad Cans Semdegi 

cifrebidan 2000 – 2010 wlebSi mzis dayenebuli sadgurebis jamuri 

simZlavre gaizarda 10-jer da Seadgina 15 gegavati. 2009-dan  2012 
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wlamde mzis sadgurebidan miRebuli mogeba gaizarda 2-jer da 

Seadgina 90 milioni dolari.  

 

  

nax. 1nax. 1nax. 1nax. 17777.... mzis fotoeleqtruli sistemebis ganviTarebis zrdis dinamika 

qveynebis mixedviT 2000 wlidan 
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2. Sedegebi da maTi gansja2. Sedegebi da maTi gansja2. Sedegebi da maTi gansja2. Sedegebi da maTi gansja    

2.12.12.12.1....    eqsperimentebis meTodika, gamoyenebuli eqsperimentebis meTodika, gamoyenebuli eqsperimentebis meTodika, gamoyenebuli eqsperimentebis meTodika, gamoyenebuli 

xelsawyoebi da maTi maxasiaTeblebixelsawyoebi da maTi maxasiaTeblebixelsawyoebi da maTi maxasiaTeblebixelsawyoebi da maTi maxasiaTeblebi    

naSromSi ganxorcielebuli eqsperimentebi: mimRebi zedapiris 

optimaluri daxris kuTxis, mzis jamuri radiaciis gadasayvani 

koeficientebis da mzis fotoeleqtruli generatoris (feg-is) mier 

gamomuSavebuli energiebis mniSvnelobebis gazomva-gansazRvra 

ganxorcielda mzis modulis  uSualo gamoyenebiT. 

eqsperimentebSi gamoyenebuli iyo monokristaluri 

siliciumis mzis moduli, romlis pikuri simZlavre (standartul 

pirobebSi – 1000vt/m2 sinaTlis intensiobis dasxivebisas, da 25°C 

temperaturis dros) iyo 17,5 vati. Tavdapirvelad ganxorcielda 

eqsperimentebSi gamoyenebuli modulis  dakalibreba Semdegnaerad: 

 

 

ნახნახნახნახ. . . . 11118.8.8.8. eqsperimentebSi gamoyenebuli fotoeleqtruli modulis  

volt-amperuli maxasiaTebeli 1000vt/m2 sinaTlis intensiobis 

dasxivebisas, da 25°C° temperaturis dros 

 

gaizoma aRniSnuli mzis modulis volt_amperuli 

maxasiaTeblebi sinaTlis sxvadasxva intensivobis pirobebSi. aigo 

Sesabamisi grafikebis ojaxi, saidanac TiToeuli mrudisTvis 
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ganisazRvra muSa deni, Zabva da simZlavre. (naxazze 18 mocemulia - 

1000vt/m2 sinaTlis intensiobis dasxivebis Sesabamisi, volt-

amperuli maxasiaTeblis erTi mrudi). miRebuli monacemebiT 

TiToeuli SemTxvevisTvis aigo muSa denis da muSa simZlavris, 

mokle CarTvis denisgan damokidebulebis grafiki (nax. 19). wrfivi 

grafikebidan ganisazRvra proporciulobis gadasayvani 

koeficientebi denisTvis _ 0.86 da simZlavrisTvis _ 1.106.  

 

             

ნახნახნახნახ. 19.. 19.. 19.. 19.        eqsperimentebSi gamoyenebuli modulis, muSa denis (a) da muSa 

simZlavris (b) damokidebuleba mokle CarTvis denisgan 

 

SemdgomSi, eqsperimentebis dros izomeboda mzis modulis 

mier gamomuSavebuli mokle CarTvis denis mniSvnelobebi da 

formulebiT (1) da (2) gamoiTvleboda muSa deni da muSa simZlavre, 

Sesabamisad       

Im = 0.81·Im.C   (1) 

Wm = 1.106·Im.C  (2) 

sadac, Im.C – eqsperimentebSi gamoyenebuli modulis mokle 

CarTvis denia; 

Im - eqsperimentebSi gamoyenebuli modulis samuSao denia; 
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Wm - eqsperimentebSi gamoyenebuli modulis samuSao 

simZlavrea. 

eqsperimentebSi miRebuli monacemebis gadaangariSeba 

pirobiTad 100 vati pikuri simZlavris modulisaTvis warmoebda 

formuliT _ I100vt = 5.71·I17,5vt  (3) 

sadac, I100vt – 100vt pikuri simZlavris muSa deni; 

I17,5vt – 17,5vt pikuri simZlavris muSa deni. 

zemoT mocemuli meTodikiT miRebuli Sedegebi SemodgomSi 

gadamowmda Tanamedrove mowyobilobebis “onset korporeiSenis” 

hobo-s tipis (Onset corporation-  HOBO)xelsawyoebis gamoyenebiT (nax. 20).  

 

 

 

ნახნახნახნახ. . . . 20202020....            monacemTa logeri – paremetrebis gamzomi da Camweri mowyobiloba 

(1), monacemTa gadmomweri mowyobiloba (2) da mzis radiaciis sensori (3).        
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 aRniSnul mowyobilobebSi Semaval xelsawyoebs: mzis 

radiaciis sensors da monacemTa logers (paremetrebis gamzomi da 

Camweri mowyobiloba) gaaCnia Semdegi parametrebi: 

kaJbadis pirometri (Solar Radiation Sensor, Part. No S-LIB-M003)  

gazomvis intervali  0 ----- 1280 vt/m2; 

speqtraluri intervali 300 ---- 1100 nm; … 

gazomvis sizuste ±10vt/m2 ---- ±5%; 

samuSao temperatura -40° ---- 75°C 

hobo _ monacemTa logeri (HOBO Micro Station Data Logger) 

mexsiereba 512 kbt; 

logikis intervali 1wm-----9sT; 

sensoris Sesasvleli _ 4 arxi; 

samuSao temperatura -40°  ---- -70°C 

aRniSnuli mowyobilobebis gamoyenebiT sami wlis 

ganmavlobaSi fSav_xevsureTisa da xevis maRalmTian Tvramet 

sofelSi warmoebda mzis jamuri radiaciis gazomvebi.  

analogiuri gazomvebi tardeboda qalaq TbilisSi. mzis 

jamuri radiaciis monacemebi izomeboda uwyvetad, or wuTiani 

intervalebiT. parametrebis mniSvnelobebis damaxsovreba xdeboda 

monacemTa logerSi, saidanac periodulad _ sam TveSi erTxel 

gadmoiwereboda specialuri mowyobilobis meSveobiT da xdeboda 

maTi damuSaveba specialuri kompiuteruli programiT.  

mzis jamuri radiaciis or Tviani monacemebis tipiuri diagrama 

mocemulia naxazze 21., xolo, am parametris, erTi dRis  

ganmavlobaSi cvlilebis diagrama mocemulia naxazze 22.  
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nax. 21.nax. 21.nax. 21.nax. 21. mzis jamuri radiaciis or Tviani monacemebis tipiuri 

SemWidroebuli diagrama. 

 

grafikis diagramaze (nax. 21) TiToeuli pikiani monakveTi 

warmoadgens erTerTi dRis mzis jamuri radiaciis cvlilebis 

mruds, romlis gaSlili variantebic mziani da Rrubliani amindis 

pirobebisTvis  mocemulia naxazze 22.  

 

     

nax. nax. nax. nax. 22222222.... mzis jamuri radiaciis erT dRiani monacemebis tipiuri 

diagramebi mziani (a) da Rrubliani (b) amindis pirobebisaTvis. 
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2.22.22.22.2....        horizontalur zedapirze dacemuli, mzis horizontalur zedapirze dacemuli, mzis horizontalur zedapirze dacemuli, mzis horizontalur zedapirze dacemuli, mzis 

jamuri radiaciis, daxrili zedapirisaTvis jamuri radiaciis, daxrili zedapirisaTvis jamuri radiaciis, daxrili zedapirisaTvis jamuri radiaciis, daxrili zedapirisaTvis 

gadasayvani koeficientebis dadgenagadasayvani koeficientebis dadgenagadasayvani koeficientebis dadgenagadasayvani koeficientebis dadgena    

mzis feg_is gamomuSavebuli energiis raodenobis 

Sesafaseblad mniSvnelovania mimRebi zedapiris orientacia da 

masze mosuli mzis energiis raodenobis codna.  

klimatis cnobarebSi mzis radiaciis Sesaxeb arsebuli 

monacemebi Seesabameba horizontalur zedapirze mosul radiacias. 

feg_i ki, rogorc wesi, horizontisadmi garkveuli kuTxiT aris 

fiqsirebuli, amitom maT mier, wlis sxvadasxva periodSi 

gamomuSavebuli energiis Sesafaseblad, zemoT aRniSnuli 

monacemebis uSualo gamoyeneba SeuZlebelia. aqedan gamomdinare, 

saWiroa horizontalur da daxril zedapirze dacemul radiaciaTa 

Soris damokidebulebis gansazRvra, rac SesaZlebels gaxdis 

gamoyenebul iqnes aTeuli wlebis ganmavlobaSi dagrovili 

statistikuri monacemebi. 

saqarTvelos pirobebisaTvis, daxril zedapirebze mzis 

radiaciis gazomvebi ar warmoebda. literaturaSi [3] iribi 

Sefasebis meTodiT, horizontaluri zedapiridan daxrili 

zedapirisaTvis mzis jamur radiacia gadaiangariSeboda formuliT: 

Q(β,α)=KQ
.
Q 

sadac,  

      Q(β,α) - jamuri radiaciaa daxril zedapirze, sadac α aris 

mimRebi zedapiris azimuti,  β ki misi daxris kuTxe horizontisadmi; 

Q  _ jamuri radiaciaa horizontalur zedapirze; 

KQ _ horizontaluridan daxril zedapirze gadasayvani 

koeficientia.  

gadasayvani koeficientebi, Teoriulad rTuli formulebiT 

gamoiTvleboda. 
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mzis jamuri radiaciis horizontaluridan daxril zedapirze 

gadasayvani koeficientis praqtikuli gansazRvris mizniT, wlis 

ganmavlobaSi (ZiriTadad Tvis Sua ricxvebSi) mowmendili da 

Rrubliani cis pirobebSi, mimdinareobda sistemetiuri 

eqsperimentebi. dRis ganmavlobaSi, mzis amosvlidan Casvlamde, 

garkveuli intervaliT xdeboda feg_is mokle CarTvis denebis 

gazomva, misi horizontisadmi 0_dan 70°_mde daxris kuTxis 

cvlilebisas. eqsperimentebis dros, Tvis Sua ricxvebis mixedviT 

dazustda, samxreTis orientaciis (azimutis) feg_is optimaluri 

daxris kuTxeebi, romlis drosac mimReb zedapirze Tvis 

ganmavlobaSi ecema mzis radiaciis maqsimaluri mniSvneloba. es 

kuTxeebi sagrZnoblad gansxvavdeba astronomiuli, optimaluri 

daxris kuTxeebisagan, gansakuTrebiT zafxulisa da zamTris 

TveebisaTvis. optimaluri daxris kuTxis mniSvnelobebi, rogorc 

astronomiuli ise praqtikuli mocemulia cxrilSi 1. 

 

cxrili 1cxrili 1cxrili 1cxrili 1    

    

samxreTis azimutis feg_is horizontisadmi optimaluri 

daxris kuTxeebi gradusebSi. 

kuTxeebi               T v e e b i 

 I II III IV V VI VII VIII IX X XI XII 

astronomiuli 63 55 44 32 23 19 20 28 39 50 60 65 

praqtikuli 66 58 45 29 16 10 12 22 38 52 64 68 

 

feg_is daxris kuTxis da azimutis gazomvis cdomileba ar 

aRemateboda 1 %_s. daxris kuTxeebis astronomiul da gazomil 

mniSvnelobebs Soris sxvaoba zamTarSi Seadgens 3°_s, xolo 

zafxulis TveebSi sxvaoba 5_9°_ia. 
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eqsperimentebiT dadginda, rom feg_is daxris optimaluri 

daxris kuTxis 1_2°_iT cvlileba mis mier gamomuSavebul energiis 

mniSvnelobas praqtikulad ar cvlis.  

horizontalur zedapirze mosuli mzis jamuri radiaciis 

daxrili zadapirebisaTvis gadasayvani koeficientebi gaizoma da 

gamoiTvala yoveli Tvis optimaluri kuTxisTvis, agreTve 60°_is 

(zamTris saSualo optimaluri kuTxe) da 42°_is (saSualo wliuri 

optimaluri kuTxe) kuTxeebisaTvis 

. 

    

ნახნახნახნახ. 2. 2. 2. 23333....        mzis jamuri radiaciis gadasayvani koeficientebi horizontisadmi 

60°, 42° da optimaluri kuTxeebiT daxrili zedapirisTvis (mowmendili 

cis pirobebi).    
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KOEkoeficients maRali mniSvnelobebi gaaCnia zamTris 

TveebisaTvis (1,5 ÷ 2,7), xolo minimaluri zafxulSi (0,7 ÷ 1). maT 

Soris mniSvnelobebis aseTi sxvaoba ganpirobebulia horizontze 

mzis simaRlis mniSvnelobebis didi gansxvavebiT imave periodebSi, 

magaliTad, anpirobebulia horizontze mzis simaRlis mniSvneloba 

dekemberSi tolia 25°-is, xolo ivnisSi _ 71°-is. 

mzis jamuri radiaciis gadasayvani koeficienti 

horizontaluri zedapiridan daxrili zedapirisTvis Semdegnaerad 

gamoiTvleboda: 

dRis ganmavlobaSi TiToeuli optimaluri kuTxiT 

dafiqsirebuli da agreTve horizontalur mdgomareobaSi myofi 

feg_dan xdeboda mokle CarTvis denebis gazomva. miRebuli 

monacemebidan TiToeuli kuTxisTvis xdeboda dRis ganmavlobaSi 

simZlavreTa cvlilebis grafikis ageba. grafikebis mier 

Semowerili farTobebis mixedviT gamoiTvleboda feg_is mier 

dRiurad gamomuSavebuli energia. TiToeuli optimaluri 

kuTxisTvis gamoTvlili energiis mniSvnelოbis Sefardeba 

horizontalur mdgomareobaSi myof feg_is mier gamomuSavebul 

energiis mniSvnelobasTan warmoadgens mzis jamuri radiaciis 

gadasayvani koeficientebis mniSvnelobebs.  

grafikebze mocemulia am meTodiT gazomili gadasayvani 

koeficientebis mniSvnelobebi, mowmendili cis (nax. 23) da 

Rrubliani cis (nax. 24) pirobebisaTvis. 

Rrublian amindSi mzis jamur radiaciaSi ganmsazRvrelia 

gabneuli radiaciis wili, amitom, 60° da 42°-iT daxrili 

zedapirebisTvis koeficientebis mniSvnelobebi 0,7÷0,87-is 

farglebSia da wlis ganmavlobaSi naklebad icvlebian. Tveebis 

mixedviT optimalurad daxrili kuTxeebisaTvis koeficienti 

maqsimums ivnis-ivlisSi aRwevs, rac aixsneba im faqtiT, rom mimRebi 
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zedapiri am periodSi imyofeba horizontisadmi minimaluri daxris 

kuTxiT 10° - 12°-iT. anu am mdgomareobaSi, mas cis kamaris 

maqsimaluri nawili “dahyurebs” da Sesabamisad mzis zedapirze 

modis mzis gabneuli radiaciis maqsimaluri mniSvnelobebi.  

 

 

 

ნახნახნახნახ. 2. 2. 2. 24444.  mzis jamuri radiaciis gadasayvani koeficientebi Rrubliani cis 

pirobebisaTvis 

 

am koeficientebis gamoyeneba marTebulia mxolod Sesabamisi 

(mziani an Rrubliani) amindis pirobebisTvis. amindis realuri 

pirbebisTvis saWiroa maTi gasaSualeba. amisTvis aucielebelia mzis 

naTebis realuri xangrZlivobis SesaZlo fardobis Tviuri 

maCvenebliT sargebloba [5] da im faqtis gaTvaliswineba, rom 

mowmendili amindis pirobebSi dedamiwis zedapirze dacemuli mzis 

jamuri radiaciis mniSvneloba, daaxloebiT erTi rigiT maRalia, 

vidre Rrublian amindSi. am faqtis gaTvaliswinebiT gadasayvani 
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koeficientis gasaSualebuli mniSvneloba SeiZleba gamoiTvalos 

formuliT: 

)t1(t10

K )t1(t10
K Q21Q

Q −+
−+Κ⋅

=    (5) 

sadac  

t _ mzis naTebis realuri xangrZlivobis SesaZlosTan 

fardobis Tviuri mniSvnelobaa; 

 KQ1, KQ2 _ mzis jamuri radiaciis gadasayvani koeficientebia 

mowmendili da Rrubliani amindis pirobebisaTvis. 

formula (5)-iT gamoTvlili gadasayvani koeficientebis 

mixedviT agebuli grafikebi gamosaxulia naxazze 25. 

 

 

    

ნახნახნახნახ. 2. 2. 2. 25555....  mzis jamuri radiaciis gadasayvani koeficientebi realuri 

amindis pirobebisaTvis 
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miRebuli koeficientebis saSualebiT gamoiTvala samxreTis 

azimutis horizontisadmi 42°-iT, 60°_iT da Tveebis mixedviT 

optimaluri kuTxeebiT daxril zedapirze mosuli mzis jamuri 

radiaciis mniSvnelobebi, romlebic moyvanilia cxrilSi 2. 

 

cxrili cxrili cxrili cxrili 2222    

mzis jamuri radiaciis saSualo Tviuri monacemebi  

q. TbilisisaTvis, kvt∙sT/m2² 

 

daxrdaxrdaxrdaxr. . . . 
kuTxekuTxekuTxekuTxe    

TTTT    vvvv    eeee    eeee    bbbb    iiii    
saS. saS. saS. saS.     

IIII    IIIIIIII    IIIIIIIIIIII    IVIVIVIV    VVVV    VIVIVIVI    VIIVIIVIIVII    VIIIVIIIVIIIVIII    IXIXIXIX    XXXX    XIXIXIXI    XIIXIIXIIXII    

hor.hor.hor.hor.        49.9 65.0 106.7 134.6 169.4 190.2 192.6 176.3 127.6 94.0 51.0 42.9 116.7 

60606060°    102.8 106.6 135.5 99.6 116.9 123.6 134.8 156.9 148.0 142.9 95.4 98.2 121.8 

42424242°    94.8 96.9 132.3 119.8 149.1 165.5 175.3 186.9 172.3 152.3 93.8 87.5 135.5 

optoptoptopt....    106.8 106.6 136.6 134.8 169.4 190.1 192.5 185.1 160.8 143.8 95.4 99.5 143.2 

 

 cxrilidan Cans, rom Tveebis mixedviT mimRebi zedapiris 

optimaluri kuTxiT daxris SemTxvevaSi, masze daaxloebiT mzis 

radiaciis igive mniSvnelobebi modis aprili- ivlisis TveebSi, 

rogorc horizontalur zedapirze, xolo wlis danarCen TveebSi 

daxril zedapirze mosuli mzis jamuri radiacia erTmniSvnelovnad 

aWarbebs (daaxloebiT 2-jer) horizontalurze mosuls. 

mzis radiaciis mniSvnelobebis aseTi gansxvaveba aixsneba im 

faqtiT, rom  Tbil periodebSi mimRebi zedapiris daxris kuTxeebi 

miaxloebulia horizontalurTan. maSin rodesac, zamTris periodSi 

daxris kuTxeTa mniSvneloba gacilebiT didia 50°÷78°-ia. anu mzis 

radiaciis mniSvnelobebis aseTi cvlileba saboloo jamSi 

ganpirobebulia horizontze mzis simaRlis cvlilebiT. 

Aanalogiurad, saqarTvelos sxva punqtebisTvisac (mzis 

radiaciuli zonisTvis), SeiZleba moxdes klimatis cnobarebSi 
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arsebuli, horizontalur zedapirze dacemuli, mzis jamuri 

radiaciis mniSvnelobebis gadayvana daxrili zedapirisaTvis. 

2.32.32.32.3....    mzisadmi sxvadasxva orientaciis mzisadmi sxvadasxva orientaciis mzisadmi sxvadasxva orientaciis mzisadmi sxvadasxva orientaciis 

fotoeleqtruli generatoris fotoeleqtruli generatoris fotoeleqtruli generatoris fotoeleqtruli generatoris     mier amindis mier amindis mier amindis mier amindis 

sxvadasxva pirobebSisxvadasxva pirobebSisxvadasxva pirobebSisxvadasxva pirobebSi    gamomuSavebuli energiagamomuSavebuli energiagamomuSavebuli energiagamomuSavebuli energia    

mzis feg_is mier  gamomuSavebuli eleqtroenergiis 

mniSvneloba, pirdapirproporciulia masze dacemuli sinaTlis 

intensivobis. realur pirobebSi arsebobs sinaTlis intensivobis 

iseTi zRvruli mniSvneloba, romlis Semdegac feg_is mier 

gamomuSavebuli energia imdenad mcirea, rom misi praqtikuli 

gamoyeneba (mag. Aakumulatoris dasamuxtavad) SeuZlebelia. 

amindis sxvadasxva pirobebSi, wlis sxvadasxva periodSi, mzis 

feg_is muSaobis efeqturobis dasadgenad ganxorcielda 

eqsperimentebi. gazomvebisas mzis feg_i damagrebuli iyo samxreTis 

azimutis optimaluri daxris kuTxeebiT. igive sibrtyeebSi 

paralelurad  xorcieldeboda mzis jamuri radiaciis 

mniSvnelobebis gazomva piranometris saSualebiT.  

eqsperimentebis Sedegebi mocemulia cxrilSi (cxr. 3) 

eqsperimentebiT dadginda, rom 8_10 baliani zeda iarusis 

Rrublianobis SemTxvevaSi (8-10 bali niSnavs, rom cis kamara 

dafarulia RrublebiT 80-100%-iT). mzis feg_is mier dRis 

ganmavlobaSi gamomuSavebuli energia naklebad aris damokidebuli 

sezonurobaze. misi mniSvneloba daaxloebiT 4_5-jer naklebia 

vidre mziani amindis dros. Qqveda iarusis 8_10 baliani 

Rrublianobis dros (2000 metramde), rodesac sinaTlis intensivoba 

0.01 kvt/m2_ze naklebia feg_i praqtikulad sasargeblo energias ver 

gamoimuSavebs. es ZiriTadad xdeba wvimiani, Tovliani da nisliani 

amindis pirobebis dros. 
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cxrili cxrili cxrili cxrili 3333 

feg-is mimReb zedapirze dacemuli sinaTlis sxvadasxva intensiobis 

dros, mzis jamuri radiaciis da 100vt pikuri simZlavris feg-is mier 

gamomuSavebuli energia 

 

# amindis pirobebi 
sinaTlis 

intensivoba, 
kvt/m2 

dRis 
ganmavlobaSi hor. 

zedapirze 
dacemuli mzis 

jamuri radiacia, 
kvt∙sT/m2 

100vt pikuri 
simZlavris feg_is 

mier 
gamomuSavebuli 
energia dRis 
ganmavlobaSi, 

vt∙sT 

zamTari zafxuli zamTari zafxuli 

1 
mziani 

 
1 2.1 8.2 450 650 

2 
saSualo Rrublianoba, 

5_6 bali. 
0.5 1.3 6.3 280 500 

3 
zeda iarusis 

Rrublianoba, 8_10 
bali. 

0.1 0.8_1 1_1.5 100 _ 150 

4 
qveda iarusis 

Rrublianoba, 8_10 
bali, naleqi. 

0.02 0.2_0.5 0.6_1 ≤10 

 

cxrili cxrili cxrili cxrili 4.4.4.4.    

dRis ganmavlobaSi 1 m2 farTze 0.01 kvt/m2 da naklebi sinaTlis 

intensiobaze mosuli mzis jamuri radiacia.  

 

# wlis periodi 

dRis ganmavlobaSi 1 

m2 farTze mosuli 

mzis jamuri 

radiacia, kvt·sT 

dRis ganmavlobaSi 1 m2 

farTze mosuli mzis jamuri 

radiacia, romelic≤≤ 0.01 

kvt/m2 sinaTlis intensiobis 

energiaze modis. 

horizon-

taluri 

60°-iT 

daxrili 
kvt∙sT % 

1 zamTari 1.5 3 0.1 3.3 

2 gazafx/Semodgoma 3 4 0.12 3 

3 zafxuli 6 6 0.15 2.5 
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sinaTlis intensiobis qveda zRvruli mniSvnelobis garkvevis 

Semdeg, SesaZlebelia gamovTvaloT energiis is raodenoba (wili), 

romelic dRis ganmavlobaSi ecema 1 m2 farTs, romlis  praqtikuli 

gardaqmna eleqtroenergiad SeuZlebelia feg_is mier. cxrilSi 

(cxr. 4) mocemulia am energiebis absoluturi da procentuli 

mniSvnelobebi wlis sezonebis mixedviT. 

cxrilidan Cans, rom feg_is zedapirze dRis ganmavlobaSi 

mosuli mzis jamuri radiaciis saerTo wilidan, mxolod 2.5_3.3 %-

is praqtikuli gardaqmna_gamoyeneba ver xerxdeba. es energiis is 

raodenobaa, romelic warmoiqmneba dRis ganmavlobaSi ≤≤ 0.01 kvt/ m2 

sinaTlis intensivobis mier. 

zogadad, feg_is zedapirze, drois raRac periodSi dacemuli 

mzis radiaciis sidide damokidebulia mzis mimarT mimRebi 

zedapiris orientaciaze, adgilobriv klimatze, adgilis ganedze, 

horizontis gaSlilobaze, weliwadis sezonze, atmosferos masaze 

da haeris dabinZurebis xarisxze. rogorc cnobilia, mimReb 

zedapirze dacemuli mzis radiacia warmoadgens pirdapir, gabeuli 

da areklil radiaciaTa jams. mowmendili cis pirobebSi pirdapiri 

radiaciis, anu uSualod mzidan mosuli sxivuri energiis wili 

Seadgens saerTo jamuri radiaciis 80_90%-s. moRrubluli cis 

dros ganmsazRvrelia gabneuli radiacia da igi SesaZlebelia 

jamuris 60_80%-ic ki iyos. 

miRebulia, rom gabneuli radiacia Tanabrad modis cis 

kabadonis yvela seqtoridan, amitom mimReb zedapirze dacemuli 

gabneuli radiaciis sidide ganisazRvreba cis kabadonis im 

nawiliT, romelic mas “dahyurebs”.  

mimReb zedapirze dacemuli areklili radiacia 

damokidebulia horizontisadmi mis daxraze, jamuri radiaciis 

doneze, garemos (gruntis, asfaltis, Tovlis, balaxis da sxva) 
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arekvlis koeficientze da amrekli zedapiris nawilze, romelsac 

“dahyurebs” igi. 

magaliTad, arekvlis koeficienti 0.87 maqsimaluria axal 

Tovlze da mas SeuZlia gazardos feg_is simZlavre 15_30%-iT. 

minimaluri arekvlis koeficienti gaaCnia asfalts da Savmiwa 

niadags _ 0.1_0.2. 

amindis sxvadasxva pirobebSi gamomuSavebuli energiis 

Sesafaseblad Tbilisis pirobebSi Catarda kvlevebi. dakvirvebebi 

da gazomvebi mimdinareobda samxreTis mimarTulebis azimutis, 

horizontisadmi sxvadasxva kuTxiT daxril da agreTve, dRis 

ganmavlobaSi mzis sxivebisadmi marTebulad mimarTul _ mzis 

traeqtoriisadmi Tanmdev feg_ze. 

 

 

 

ნახნახნახნახ. 2. 2. 2. 26666....  samxreTis azimutis, horizontisadmi fiqsirebulad 

damagrebuli 68°° kuTxiT daxrili da mzis traeqtoriis Tanmdevi 100 

vatiani feg_is simZlavris dRiuri cvlileba, dekemberSi mowmendili cis 

pirobebSi. 
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dekemberSi mowmendili mzis pirobebSi, horizontisadmi 68°-iT 

(dekembrisTvis optimaluri) daxrili da “Tanmdevi” 100 vati pikuri 

simZlavris feg_is simZlavreTa cvlileba dRis ganmavlobaSi da 

gamomuSavebuli energia (mrudwirTa mier Semowerili Sesabamisi 

farTobebi) warmodgenilia grafikze (nax. 26). 

gamoTvlebi gviCvenebs, rom “Tanmdevi” feg_i dRis 

ganmavlobaSi gamoimuSavebs 685 vt∙sT energias, xolo fiqsirebulad 

68°-iT daxrili ki 570 kvt∙sT. maT mier gamomuSavebul energiaTa 

sxvaoba Seadgens daaxloebiT 20%-s.  

 

 

 

ნახნახნახნახ. 2. 2. 2. 27777. . . . samxreTis azimutis, horizontisadmi fiqsirebulad damagrebuli 

60°, 10°° kuTxiT daxrili da mzis traeqtoriis Tanmdevi 100 vatiani 

feg_is simZlavris dRiuri cvlileba, ivnisSi mowmendili cis pirobebSi. 
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ivnisSi, imave pirobebSi, horizontisadmi uZravad 60°-iani 

(“zamTris saSualo optimaluri”) kuTxiT, ivnisisaTvis optimaluri 

10°-iani kuTxiT damagrebuli da agreTve “Tanmdev” reJimSi myofi 100 

vati pikuri siZlavris feg_is simZlavreTa cvlilebis grafikebi da 

gamomuSevebuli energia dRis ganmavlobaSi warmodgenilia grafikze 

(nax. 27). 

grafikidan gamomdinareobs, rom gamomuSavebuli energiaTa 

mniSvnelobebi tolia Sesabamisad 485, 790 da 1100  vt∙sT-isa. anu 

feg_is zamTris kuTxiT damagrebisas ivnisis mzian amindSi, SesaZlo 

gamosamuSavebel enegiasTan SedarebiT, vRebulobT daaxloebiT 60%-

iT nakleb energias. “Tanmdev” reJimSi momuSave feg_i gamoimuSavebs 

30%-iT met energias, vidre uZravad, optimaluri kuTxiT 10°-iT 

damagrebuli.  

 

 

ნახნახნახნახ....    28282828. . . .     samxreTis azimutis, horizontisadmi fiqsirebulad 

damagrebuli 45°°-iT daxrili, 100 vatiani feg_is simZlavris dRiuri 

cvlileba, martSi mowmendili cis da 10/0 bali Sua da maRali iarusis 

Rrublianobis dros. 
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martSi, mowmendili cis da 10/0 bali Rrublianobis (ca 

mTlianadaa dafaruli Sua da maRali _ 2000 metrze zemoT mdebare 

RrublebiT) pirobebSi 100 vati pikuri simZlavris 45°-iT daxrili 

feg_is simZlavreTa cvlilebis dinamika dRis ganmavlobaSi 

mocemulia grafikze (nax. 28).  

grafikebidan Cans, rom mziani da Rrubliani amindis dros 

feg_is mier dRiurad gamomuSavebuli energiis mniSvneloba 

Seadgens 600  vt∙sT-s. 10/0 bali Rrublianobisas horizontalur 

zedapirze dacemuli sinaTlis intensivoba icvleboda 0.05_0.1 kvt/m2 

farglebSi. aseT pirobebSi feg_ma dRis ganmavlobaSi gamoimuSava 

150 vt∙sT energia. eqsperimentulad dadginda, rom sinaTlis 

intensivoba 0.01 kvt/m2 warmoadgens feg_is funqcionirebis qveda 

zRvars da mas Seesabameba 10/10 bali qveda iarusis Rrublianobis 

(miwispira Zlieri nisli, kokispiruli wvima da Zlieri Tovli) 

pirobebi.  

klimaturi cnobarebis monacemebiT 0.01 kvt/m2 toli da meti 

sinaTlis intensivobis uzrunvelyofa zamTarSi _ 90, xolo 

zafxulSi  _ 98%-ia.  

samxreTis azimutis, horizontisadmi sxvadasxva kuTxiT 

daxrili 100 vati pikuri simZlavris mier saSualod, dRiurad 

gamomuSavebuli energiis mniSvnelobebi mocemulia grafikze    

(nax.29.) 

grafikidan gamomdinare, optimaluri kuTxeebiT 

dafiqsirebuli feg_is SemTxvevaSi, dRiurad minimaluri energiis 

(305 vt.sT) generacia xdeba dekemberSi, xolo maqsimaluris (615 

vt.sT) ivlisSi.  

uZravad, horizontisadmi 42°-iT dafiqsirebuli feg_is mier 

saSualod, dRiurad generirebuli energia, dekemberSi tolia 265 

vt.sT, xolo maqsimumi (600 vt.sT) miiRweva agvistoSi. 
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horizontisadmi 60°-iani dafiqsirebuli feg_is mier  dRiurad 

generirebuli energia weliwadis “civ” periodSi 

(oqtombridan_martamde) icvleba 400-dan 500 vt.sT-mde. 

cxadia, maqsimaluri energiis miRebis TvalsazrisiT 

umjobesia feg_i yovelTviurad optimaluri kuTxiT ganTavsdes. 

 

 

 

ნახნახნახნახ....    22229999.  .  .  .  samxreTis azimutis, horizontisadmi sxvadasxva kuTxiT 

daxrili 100 vati pikuri simZlavris feg-is mier saSualod, dRiurad 

gamomuSavebuli energiebi. 

 

mzis mimarT, magram praqtikaSi aris SemTxvevebi, rodesac 

feg_i dayenebulia centridan moSorebul da Znelad misasvlel 

adgilebSi, magaliTad, mTis mwvervalze ganlagebul 

tele_sakomunikacio anZebze. amitom daxris kuTxeebis cvla 

sezonurad SeuZlebelia. aseT SemTvevebSi feg_i umjobesia 

dafiqsirdes zamTris Tvis optimaluri - 60°-iani kuTxiT., radgan am 
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dros miiRweva zamTris periodisTvis SesaZlo energiis maqsimumis 

gamomuSaveba. zafxulis periodSi mzisadmi feg_is aseTi 

“wamgebiani” ganlageba kompensirdeba am dros feg_is mimReb 

zedapirze mosuli Warbi mzis jamuri radiaciiT. iseTi amocanis 

gadawyvetis dros, rodesac wlis ganmavlobaSi feg_is ucvleli 

orientaciis pirobebSi saWiroa miRebul iqnas wlis ganmavlobaSi 

maqsimaluri energia, feg_s afiqsireben mocemuli adgilis ganedis 

Sesabamisi kuTxiT, romelic saqarTvelosTvis daaxloebiT 42°-ia. 

aseTi damagrebisas mxedvelobaSia misaRebi zamTris TveebSi 

SesaZlo gamosamuSavebeli energiis 10_15%-iT danaklisi. 

 

.     

    

ნახნახნახნახ....    30303030. . . .     samxreTis azimutis, feg_is mier gamomuSavebul energiaTa nameti  

(danaklisi) % fiqsirebul horizontisadmi 60°-iT feg_Tan SedarebiT. 

 

Tveebis mixedviT horizontisadmi 60°-iT dafiqsirebuli feg_is 

mier gamomuSavebuli energiebis nameti (danaklisi) sxvadasxva 
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mdgomareobaSi dafiqsirebuli igive simZlavris feg_Tan SedarebiT 

naCvenebia grafikze (nax. 30).  

im faqtis dasadastureblad, rom zRvis donidan sxvadasxva 

simaRleze mzis jamuri radiacia mowmendili cis  pirobebSi 

gansxvavebulia da Sesabamisad feg_i gamoimuSavebs gansxvavebul 

energiebs Catarda eqsperimenti. Tebervlis TveSi erTsa da igive 

pirobebSi mTa civzeE da TbilisSi Catarda gazomvebi _ samxreTis 

azimutis, horizontisadmi  60°-iT kuTxiT daxrili 50 vati pikuri 

simZlavris feg_ze. eqsperimenti mimdinareobda erTsa da igive dRes, 

mzian amindSi. mTa civze ido Tovlis safari, xolo TbilisSi iyo 

uTovlo,  mSrali amindi. Ggazomvebis Sedegebi mocemulia grafikze 

(nax. 31). 

 

 

    

ნახნახნახნახ....    31. 31. 31. 31. mTa civzeE da TbilisSi, samxreTis azimutis, horizontisadmi  60°-

iT kuTxiT daxrili 50 vati pikuri simZlavris feg_ze mier generirebuli 

denebi.  
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grafikidan gamomdinareobs, rom mTa civze mdebare feg_i 

gamoimuSavebs 20%-iT met energias, vidre TbilisSi. energiaTa aseTi 

sxvaoba ganpirobebulia imiT, rom, Tbilissa da mTa civs 

Soris arsebobs simaRleTa sxvaoba, romelic Seadgens daaxloebiT 

1500 metrs. am faqtoris gamo, mTa civze mdebare feg_is mimReb 

zedapirze ecema 10%-iT meti mzis jamuri radiacia, rac 

ganapirobebs generirebuli denis nametis naxevars _ 10%-s. denis 

namatis meore naxevari ganpirobebulia Tovliani zedapiridan 

areklili da feg_is mimReb zedapirze dacemuli mzis radiaciiT. am 

faqtidan gamomdinare, yovelTvis unda iyos gaTvaliswinebuli is 

momenti, rom Tovliab zamTarSi, mzian amindSi feg_i gamoimuSavebs  

20_30%-iT met energias vidre gamoimuSavebda igive drosa da 

mdgomareobaSi, rodesac dedamiwis zedapirze Tovli ar Zevs. 

    

2.42.42.42.4....        saqarTvelos teritoriaze mzis jamuri radiaciis saqarTvelos teritoriaze mzis jamuri radiaciis saqarTvelos teritoriaze mzis jamuri radiaciis saqarTvelos teritoriaze mzis jamuri radiaciis 

ganawilebis Sefaseba. saqarTvelos mzis axali kadastris Sedgena ganawilebis Sefaseba. saqarTvelos mzis axali kadastris Sedgena ganawilebis Sefaseba. saqarTvelos mzis axali kadastris Sedgena ganawilebis Sefaseba. saqarTvelos mzis axali kadastris Sedgena 

da misi gamoyeneba naxevargamtarul fotoenergetikaSida misi gamoyeneba naxevargamtarul fotoenergetikaSida misi gamoyeneba naxevargamtarul fotoenergetikaSida misi gamoyeneba naxevargamtarul fotoenergetikaSi    

saqarTvelos teritoria gamoirCeva bunebriv-klimaturi 

mravalferovnebiT, romelic Tavis mxriv ganpirobebulia 

geografiuli mdebareobiT, reliefis pirobebiT da atmosferos 

cirkulaciiT. 

saqarTvelos teritoriis naxevarze meti uWiravs mTian 

regions – Zlier danawevrebuli reliefiT, mravali sxvadasxva 

orientaciis, daxrilobis qedebiT. Aam mravalferovnebidan 

gamomdinare mzis radiaciis ganawileba saqarTvelos  teritoriaze 

Zlier gansxvavebuli da araTanabaria. Mmzis radiaciis done aRwevs 

maqsimums maRalmTian zonaSi, sadac atmosferoSi mcire tenianobaa 

da aqedan gamomdinare izrdeba atmosferos gamWvirvaleba.  

MmTaSi, simaRlis matebasTan erTad, mzis radiaciis 

mniSvnelobaTa zrda xSirad kompensirdeba danakargebiT, romelic 
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gamowveulia horizontis daxurulobiT, ferdobebis orientaciiTa 

da daqanebiT. 

mTis pirobebSi, mzis jamur radiaciaSi mniSvnelovan rols 

TamaSobs agreTve mTis ferdobebis yinulovani an Tovliani 

zedapiridan gabneuli da areklili radiacia.  

zafxulis TveebSi, horizontis daxuruloba (igulisxmeba 

dabrkolebebi, magaliTad, reliefi, Senobebi, xeebi da sxva, 

romlebic mzis amosvlis da Casvlis drois reJimebs cvlis) iwvevs 

mzis eqspoziciis xangrZlivobis Semcirebas dRis ganmavlobaSi: 

yoveli 10 gradusis dros – 0,8-1,2 saaTiT, 20 gradusis dros – 1-1,5 

saaTiT, xolo 30 gradusis dros – 2-2,5 saaTiT. 

zamTris TveebSi, horizontis daxuruloba iwvevs mzis 

eqspoziciis xangrZlviobis Semcirebas dRis ganmavlobaSi: yoveli 

10 gradusis dros – 1-1,5 saaTiT, 20 gradusis dros – 3-3,5 saaTiT, 

xolo 30 gradusis dros mimReb zedapirs mzis pirdapiri radiacia 

ar ecema. 

saqarTvelos teritoriaze astronomiuli, meteorologiuri 

da orografiuli (horizontis daxuruloba, zRvis donidan 

simaRle, ferdobebis orientacia), damokidebulebiT iqmneba mzis 

naTebis xangrZliobis gansakuTrebuli reJimi. 

Ffaqtiuri monacemebiT, saqarTvelos teritoriaze mzis 

naTebis xangrZlioba aWarbebs 1800 – 2400 saaTs weliwadSi. mzis 

naTebis xangrZlioba regionebis mixedviT araTanabaria, kolxeTis 

dablobze ki Seadgens 1800 – 2000 saaTs. Mmzis naTebis yvelaze 

xangrZlivi raodenoba saaTebisa modis qvemo da Sida qarTlis 

dablobze – 2000 - 2300 saaTi, rac ganpirobebulia, rogorc 

orografiuli gansakuTebulobiT (horizontis gaSliloba), ise 

Rrublianobis SemcirebiT. Uunda aRiniSnos, rom mzis naTebis 

xangrZlioba, weliwadis Tbil periodSi 40-50 procentiT metia, 

vidre civSi.  
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igive SeiZleba iTqvas mzis wliuri jamuri radiaciis 

ganawilebis Sesaxeb. Mmzis radiaciis done minimaluria kolxeTis 

dablobsa da aWaris sanapiroze: 1250 – 1350 kvt∙sT/m2-ze da 

maqsimaluria mesxeT-javaxeTis zeganze, mTavari kavkasionis 

maRalmTianeTSi: 1600-1800 kvt∙sT/m2-ze. 

gasuli saukunis 60-iani wlebis dasawyisSi mecnierebma 

Seadgines saqarTvelos pirveli mzis kadastri [8] nax. 32 

aRniSnuli kadastri, rogorc erTi SexedviT Cans, gamodgeba 

mzis Tburi energodanadgarebis (mzis wyalgamacxelebeli 

koleqtori, mzis saSrobi) efeqturi funqcionirebis SefasebisaTvis, 

am danadgarebs upiratesad iyeneben barSi – dasaxlebul punqtebSi, 

weliwadis Tbil periodSi. kadastrSi naklebad aris 

gaTvaliswinebuli is faqti, rom zRvis donidan simaRlis 

matebasTan erTad, mzis jamuri radiacia proporciulad 

izrdeba. kerZod, saqarTvelos teritoriaze mzis jamuri radiaciis 

saSualo gradienti wlis ganmavlobaSi icvleba 5,8-dan 17,4 

kvt∙sT/m2-mde yovel 100 metrze. 

zemoTqmulidan gamomdinare, am kadastris gamoyeneba, mzis 

naxevargamtaruli  fotoenergetikis TvalsazrisiT, mizanSewonili 

ar aris. amitom dRis wesrigSi dadga mzis iseTi kadastris Sedgena, 

romelic gaiTvaliswinebda Zveli kadastris naklovanebebs da ufro 

misadagebuli iqneboda mzis naxevargamtaruli fotoenergetikisadmi. 

mocemuli naSromis erTerT mizans, swored warmoadgens mzis axali 

kadastris Seqmnis mcdeloba, romelic bolomde SeiZleba ver iqneba 

srulyofili, magram miaxloebulia realobas. UL 

 

 

 



82 

 

 

 

nax.nax.nax.nax.    32323232  saqarTvelos helio-resursebis ruqa (feradi versia) 

 

nax.nax.nax.nax.    33333333        saqarTvelos axali mzis kadastri 

 

specialur literaturaSi [3],[4] mocemulia mzis jamuri 

radiaciis damokidebuleba adgilis simaRleze didi da mcire 

kavkasionisaTvis da kolxeTis dablobisaTvis. Aam monacemebze 

dayrdnobiT, SesaZlebelia saqarTvelos TiToeuli regionisaTvis 
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simaRlis gansazRvra, romelzec gaivlis mzis jamuri radiaciis 

Sesabamisi izowiri. 

Mmzis jamuri radiacia saqarTvelos teritoriaze icvleba 3,4-

dan 5,1 kvt∙sT/m2-mde. Ddidi kavkasionis wina mTianeTi iRebs 

daaxloebiT 3,9-dan 4,1 kvt∙sT/m2-mde mzis energias dReSi. radiaciis 

yvelaze didi mniSvneloba 4,7-dan 4,9 kvt∙sT/m2-mde SeimCneva 3000-dan 

3500 metr simaRleze zRvis donidan didi kavkasionis dasavleT da 

centraluri nawilis samxreT ferdobebze, agreTve javaxeTis 

zeganze. mzis radiaciis maqsimaluri mniSvnelobebi 5 kvt∙sT/m2-mde 

miiRweva didi kavkasionis maRalmTianeTSi zRvis donidan 4000-dan 

5000 metramde. 

kolxeTis dablobis  samxreT-dasavleT nawilSi atmosferuli 

cirkulaciis, Rrublianobis reJimis gansakuTrebulobis gamo, mzis 

jamuri radiacia dabali mniSvnelobisaa: 3,4-dan 3,8 kvt∙sT/m2-mde 

dReSi.  

saqarTvelos mzis kadastris dazustebisaTvis, zemoT 

moyvanili monacemebis garda, gamoyenebulia saqarTvelos 

teritoriaze ganlagebuli rva aqtinometriuli sadguris: soxumi, 

anaseuli, senaki, walka, yazbegi/m/mT, radionovka da orasi 

meteosadguris monacemi. Ees monacemebi ganzogadebulia qvemoT 

moyvanil cxrilSi (cxr. 5). 

axali kadastris Sedgenisas gaTvaliswinebulia saqarTvelos 

erovnuli samecniero fondis proeqtis  (granti # GNSF/ST06/7-026) 

farglebSi Sesrulebuli samuSaos Sedegebi. kerZod, 

fSav_xevsureTisa da xevis Tvramet araeleqtroficirebul sofelSi 

Seswavlili mzis jamuri radiaciis monacemebi. 

mzis jamuri radiaciis gasazomad gamoyenebuli iyo “onset 

kompiuter korporeiSenis” xelsawyoebi.  
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gazomvebi momdinareobda uwyvetad, TiToeul punqtSi, minimum, 

erTi wlis ganmavlobaSi  2 wuTiani intervaliT. mokle 

intervalebiT gazomvebi maqsimalurad zrdis miRebuli monacemebis 

sizustes da Sesabamisad saimedoobas. 

gazomvebis Sedegad miRebuli monacemebis damuSaveba moxda 

specialuri kompiuteruli programis meSveobiT. horizontalur 

zedapirze  mzis jamuri radiaciis saSualo wliuri monacemebi 18 

soflisaTvis mocemulia cxrilSi (cxrl. 5) rogorc cxrilidan 

Cans, mzis jamuri radiaciis saSualo dRiuri maCveneblebi umetes 

soflebSi: ToTi, uxaTi, xomi, Ruli, afSo, ukanafSavi, maTura, 

xoSara, ukanaxo, winxadu, ardoti maRali donisaa (5kvt.sT/m2 da 

meti). gamonakliss Seadgenen soflebi: muco, xaxabo, xonisWala, 

zeisteCo, ino, WiCo, kawalxevi. mzis jamuri radiaciis aseTi 

mniSvnelobebi gamowveulia mzis dabali insolaciiT, rac Tavis 

mxriv ganpirobebulia am soflebis orografiiT – horizontis 

daxurulobiT.  

    

cxrcxrcxrcxrili ili ili ili 5555. 

fSav-xevsureTis da xevis 18 soflis mzis jamuri radiaciis 

monacemebi. 
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kvlevebma kidev erTxel daadastures varaudebi maRalmTian 

regionebSi mzis jamuri radiaciis maRali mniSvnelobebis Sesaxeb. 
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saqarTvelos teritoriaze mzis jamuri radiaciis 

sivrcobrivi ganawilebisaTvis cxrilSi mocemul mniSvnelobebTan 

erTad, saWiroa gamoviyenoT saqarTvelos gifsometriuli ruqa, 

simaRleTa Sesabamisi izowirebiT. garda amisa, viTvaliswinebT 

bolo 15 wlis, Cvens praqtikul gamocdilebas: saqarTvelos 

teritoriis sxvadasxva nawilSi arsebuli 100-ze meti mzis 

fotoeleqtruli sistemebis funqcionirebaze dakvirvebis 

monacemebs da agreTve 20-ze met punqtSi, mzis radiaciis uSualo 

gazomvis Sedegebs.  

zemoT Tqmulis SejerebiT, saqarTvelos mzis radiaciis ruqa-

kadastri zonebis mixedviT dayofili, SeiZleba Semdegnairad 

warmovadginoT, nax. 33. 

unda aRiniSnos, rom kadastriT gansazRvrul zonaSi mzis 

radiaciis mniSvnelobebi SeiZleba gavrceldes mxolod samxreTis 

orientaciis ferdobebisTvis, qedebis TxemebisTvis, sadac 

horizontis daxuruloba ar aRemateba 10-15%-s. 

 

zona I.zona I.zona I.zona I. Mmzis jamuri radiaciis saSualo dRiuri mniSvnelobiT 3,4-

dan 3,7 kvt∙sT/m2--mde moicavs aWaris zRvispira raionebs. Aaq mzis 

naxevargamtaruli mzis fotoeleqtro sistemebis gamoyeneba 

SedarebiT naklebefeqturia. 

zona II.zona II.zona II.zona II. Mmzis jamuri radiaciis saSualo dRiuri mniSvnelobiT 3,7-

dan 4;0 kvt∙sT/m2—mde, moicavs Siraqis zegans. kaxeTs, qvemo qarTls, 

Sida qarTlis Sua nawils – zemo imereTs, samegrelos CrdiloeT 

nawils, afxazeTis zRvispireTs da zemo aWaras. Aaq mzis 

naxevargamtaruli mzis fotoeleqtruli sistemebis gamoyeneba 

SedarebiT efeqturia. 

zona III.zona III.zona III.zona III. Mmzis jamuri radiaciissaSualo dRiuri mniSvnelobiT 4,0-

dan 4,3 kvt∙sT/m2--mde moicavs didi da mcire kavkasionis wina 

mTianeTs 1000-dan 2000 metrs zRvis donidan. Aaq mzis 
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naxevargamtaruli mzis fotoeleqtro sistemebis gamoyeneba 

SedarebiT efeqturia. 

zonazonazonazona    IV.IV.IV.IV. Mmzis jamuri radiaciis saSualo dRiuri mniSvnelobiT 4,3-

dan 4,6 kvt∙sT/m2—mde, moicavs didi kavkasionis wina mTianeTs 2000-

dan 3000 metrs zRvis donidan da mesxeT-javaxeTis zegans.  Aaq mzis 

naxevargamtaruli mzis fotoeleqtro sistemebis gamoyeneba maRal 

efeqturia. 

zonazonazonazona    V.V.V.V.Mmzis jamuri radiaciis saSualo dRiuri mniSvnelobiT 

4,6dan 4,9 kvt∙sT/m2—mde, moicavs didi kavkasionis qedis mwvervalebs 

3000-dan 5000 metram,de zRvis donidan. Aaq mzis naxevargamtaruli 

mzis fotoeleqtro sistemebis gamoyeneba maRal efeqturia. 

 

2.52.52.52.5....    mzis fotoeleqtruli sistemebis eleqtrmzis fotoeleqtruli sistemebis eleqtrmzis fotoeleqtruli sistemebis eleqtrmzis fotoeleqtruli sistemebis eleqtruliuliuliuli    

parametrebis gaangariSebis meTodikis SemuSavebaparametrebis gaangariSebis meTodikis SemuSavebaparametrebis gaangariSebis meTodikis SemuSavebaparametrebis gaangariSebis meTodikis SemuSaveba    

mzis avtonomiuri fes_is ZiriTadi daniSnulebaa 

araeleqtroficirebuli obieqtebis eleqtro momarageba. xSir 

SemTxvevebSi am obieqtebze avtonomiurma fes_ma unda unzrunvelyos 

eleqtro datvirTvis garantirebuli, uwyveti eleqtro kveba 

klimatis _ amindis nebismieri pirobebis dros. mkacri teqnikuri 

amocanidan gamomdinare, aucilebelia fes_is komponentebis: feg_is, 

damuxtvis kontroleris, akumulatoris, invertoris da 

konvertoris eleqtro parametrebis optimaluri gaangariSeba, rom 

erTis mxriv, ueWvelad ganxorcieldes datvirTvis uwyveti da 

garantirebuli kveba, meores mxriv, zedmeti simZlavris gamo ar 

moxdes sistemis Rirebulebis gazrda. Aanu sistemis Rirebuleba 

iyos SesaZlod minimaluri.  

mzis avtonomiuri fes_is ZiriTadi eleqtruli parametrebia:  

1. feg_isTvis pikuri simZlavre, anu simZlavre, romelsac 

igi gamoimuSavebs, rodesac mis mimReb zedapirze 
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marTebulad ecema 1000 vt/m2 intensiobis sinaTlis nakadi 

25°C garemos temperaturis dros;  

2. akumulatorisTvis _ eleqtrotevadoba da samuSao Zabva; 

3. kontorolerisTvis _ dammuxtvis maqsimaluri deni; 

4. invertorisTvis da konvertorisTvis, nominaluri da 

maqsimaluri simZlavre. 

mzis avtonomiuri fes_is eleqtruli parametrebis 

gaangariSebisaTvis saWiroa ori ZiriTadi monacemi: datvirTvis 

mier, dRe_Ramis ganmavlobaSi moxmarebuli energiis raodenoba da 

im adgilis geografiuli koordinatebi (adgilmdebareoba), sadac 

unda ifunqcioniros sistemam. es ukanaskneli unda Seicavdes 

informacias _ adgilis orografiaze da zRvis donidan 

mdebareobaze (anu radiaciul zonaze). 

mzis avtonomiuri fes_is proeqtirebis mkacrad 

Camoyalibebuli meTodika ar arsebobs. literaturaSi mocemulia 

logikur msjelobaze agebuli varaudebi, romelic efuZneba mzis 

instalaciis koeficients (dRis ganmavlobaSi mzis sinaTlis 

nakadis dasxivebis xangrZlivoba saaTebSi) da datvirTvis mier 

moxmarebuli energiis dRe_Ramur xarjs.  

Cveni varaudiT, mzis insolaciis koeficientis mixedviT, mzis 

avtonomiuri fes_is gaangariSeba optimaluri ar iqneba, radgan 

mimReb zedapirze dRis ganmavlobaSi sxvadasxva intensiobis 

sinaTlis nakadi ecema: Rrublianobis, haeris gamWirvalobis 

xarisxis da cis kabadonze mzis traeqtoriis gamo. amitom 

insolaciis koeficienti realurad ver gamodgeba dRis 

ganmavlobaSi feg_is mimReb zedapirze dacemuli mzis energiis da 

aqedan gamomdinare mis mier gardaqmnili eleqtruli energiis 

realuri SefasebisaTvis. gansakuTrebiT es midgoma miuRebelia 

saqarTvelos pirobebisaTvis, radgan saqarTvelo gamoirCeva rTuli 

reliefiT. qveynis zedapiri icvleba 0-dan 5033 metramde. simaRlis 
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cvalebadobidan gamomdinare icvleba haeris gamWirvaloba da 

Sesabamisad, mzis jamuri radiacia, gansakuTrebiT mTaSi, rodesac 

ferdobebze Tovlis safaria.  

praqtikuli gamocdilebidan gamomdinare, Cveni azriT 

umjobesia feg-is mimReb zedapirze dacemuli mzis energia Sefasdes 

mzis jamuri radiaciis mixedviT, es parametri ufro universaluria, 

vidre insolaciis koeficienti.  

klimatis cnobarebSi, mzis jamuri radiaciis mniSvnelobebi 

moyvanilia horizontaluri zedapirebisaTvis.   

mzis feg_is mimRebi zedapiri ki praqtikaSi umeteswilad 

horizontisadmi daxrilia 60° (zamTris saSualo optimaluri 

kuTxe), 42° (wlis saSualo optimaluri kuTxe) da Tveebis mixedviT 

optimaluri kuTxeebiT. amitom horizontalur zedapirze, mzis 

jamuri radiaciis mniSvnelobebs uSualod ver gamoviyenebT mzis 

fes_is funqcionirebis Sesafaseblad. fes_is proeqtirebisas, misi 

parametrebis gamoTvlebis gamartivebis mizniT saWiroa 

horizontalur zedapirze mzis jamuri radiacia gadaangariSdes im 

daxrili zedapirisaTvis, rogoradacaa dafiqsirebuli feg-is 

mimRebi zedapiri. 

danarTSi mocemul cxrilSi (cxr. 1) Sesulia  saqarTvelos 

teritoriaze mdebare 25 punqtisTvis horizontalur zedapirze mzis 

jamuri radiaciis monacemebi weliwadis Tveebis mixedviT.  

Sesabamisi gadasayvani koeficientebisAsaSualebiT  (nax. 25) 

danarTis cxril #1-Si mocemuli horizontalur zedapirze jamuri 

radiaciis mniSvnelobebi, CamoTvlili daxrili zedapirebisaTvis 

transformaciis Sedegad Semdeg mniSvnelobebs miiRebs (danarTi, 

cxrilebi 2, 3, 4). 

cnobilia, rom feg_i misi margi qmedebis koeficientidan (mqk) 

gamomdinare, masze dacemuli mzis energiis garkveul nawils 

gardaqmnis eleqtruli energiad. magaliTad, 1 m2 aqtiuri farTobis 
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mqone feg_i, Tu misi mqk 15%-ia, standartuli dasxivebis (1000 vt/m2 

intensiobis sinaTlis energia) dros gamoimuSavebs 150 vat 

simZlavres. Mmagram praqtikaSi, xSirad saWiroa imis codna, Tu  

energiis ra raodenoba SeiZleba gamoimuSavos garkveuli pikuri 

simZlavris (mag, 100 vati) feg_ma misi zedapiris sxvadasxva 

orientaciis da amindis sxvadasxva pirobebSi (anu masze dacemuli 

sinaTlis nakadis sxvadasxva mimarTulebis da intensiobis dros). 

dasmuli amocanis gadawyvetis mizniT TbilisSi, wlebis 

ganmavlobaSi amindis sxvadasxva pirobebSi da feg_is mimRebi 

zedapiris sxvadasxva orientaciis dros Catarda eqsperimentebi, 

romlis Sedegebi naCvenebia grafikebSi (nax. 27). am grafikis 

monacemebs Tu mivcemT cxrilis saxes (cxr. 6) da SevadarebT 

klimatis cnobarebidan [5], [6] aRebul da Sesabamisi gadasayvani 

koeficientebiT (nax. 25) tramsformirebul  monacemebs, (cxr. 7.) 

cxadad davinaxavT, rom, feg_is mimReb zedapirze dacemuli mzis 

jamuri radiaciis daaxloebiT meaTedis gardaqmna xdeba 

eleqtroenergiad. Mmzis feg-is mier gamomuSavebuli energiis es 

raodenobebi ar SeiZleba CaiTvalos sabolood sasargeblo 

energiad, romelic eleqtro datvirTvam unda moixmaros. Eenergiis 

Semdgomi danakargebi warmoiqmneba: akumulatoris damuxtva-

ganmuxtvis procesSi (≈ 20%) da fes-is Semadgenel eleqtronul 

blokebSi – kontrolers, invertorsa da konvertorSi (≈ 10%).  

saboloo jamSi eleqtruli momxmarebeli moixmars feg_is 

mier gamomuSavebuli eleqtruli energiis daaxloebiT 70-75%.  

cxrilidan (danarTi, cxr. 4) Cans, rom 100 vt pikuri 

simZlavris feg-i minimalur energias gamoimuSavebs dekemberSi – 

dRiurad saSualod 316.9 vt∙sT-s. am raodenobis energiidan 

sasargeblod  - romelsac realurad datvirTva moixmars, iqneba 

realurad 221 vt∙sT. 
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cxrili  6.cxrili  6.cxrili  6.cxrili  6.    

samxreTis orientaciis, horizontisadmi sxvadasxva kuTxiT daxrili 

100 vati pikuri simZlavris mzis feg-is mier gamomuSavebuli energiebis 

saSualo dRiuri monacemebi q. TbilisSi, vt·sT 

 

kuTx.kuTx.kuTx.kuTx.    
TveebiTveebiTveebiTveebi    saS. saS. saS. saS.     

wl.wl.wl.wl.    IIII    IIIIIIII    IIIIIIIIIIII    IVIVIVIV    VVVV    VIVIVIVI    VIIVIIVIIVII    VIIIVIIIVIIIVIII    IXIXIXIX    XXXX    XIXIXIXI    XIIXIIXIIXII    

60606060°    331,6 377,3 437,1 332,0 377,1 412,1 434,9 506,2 493,4 460,9 317,9 316,9 39978 

42424242°    305,8 342,8 426,8 399,3 480,9 551,6 565,4 602,8 574,2 491,2 312,8 282,3 44467 

optim.optim.optim.optim.    344,5 377,3 440,6 444,2 535,5 615,0 621,3 619,9 535,9 463,9 317,9 321,1 46976 

 

cxrili cxrili cxrili cxrili     7.7.7.7.    

mzis jamuri radiaciis saSualo dRiuri monacemebi samxreTis 

orientaciis, horizontisadmi sxvadasxva kuTxiT daxrili 

zedapirebisaTvis, q. TbilisSi, kvt·sT/m2 

 

kuTx.kuTx.kuTx.kuTx.    
TveebiTveebiTveebiTveebi    saS.saS.saS.saS.    

dRdRdRdR....    IIII    IIIIIIII    IIIIIIIIIIII    IVIVIVIV    VVVV    VIVIVIVI    VIIVIIVIIVII    VIIIVIIIVIIIVIII    IXIXIXIX    XXXX    XIXIXIXI    XIIXIIXIIXII    

60606060°    3,32 3,77 4,37 3,32 3,77 4,12 4,35 5,06 4,93 4,61 3,18 3,17 4,00 

42424242°    3,06 3,43 4,27 3,99 4,81 5,52 5,65 6,03 5,74 4,91 3,13 2,82 4,45 

optim.optim.optim.optim.    3,44 3,77 4,41 4,44 5,36 6,15 6,21 6,20 5,36 4,64 3,18 3,21 4,70 

    

Semdgomi gamoTvlebis gamartivebis mizniT SemovitanoT 

koeficienti,  pirobiTi saxelwodebiT “feg-is koeficienti”, 

romelic ricxobrivad toli iqneba Sefardebisa feg-is pikur 

simZlavresa da mis mier, drois garkveul periodSi (Tve, kvartali, 

weliwadi) gamomuSavebul saSualo dRiuri minimalur sasargeblo 

energiasTan.  

danarTSi moyvanili cxrilebis (cxr. 2, 3, 4.) monacemebis 

gamoyenebiT, Tu winaswar gamoviangariSebT feg-is koeficients 

punqtebisTvis, an zogadad zonebisTvis, sxvadasxva daxrilobis feg-

isaTvis, maSin martivadaa SesaZlebeli mzis feg-is pikuri 

simZlavris gansazRvra, romelic garantirebulad uzrunvelyofs 
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eleqtruli datvirTvis kvebas mocemul punqtSi (zonaSi) amindis 

yvelaze mkacri pirobebis drosac ki. 

TbilisisTvis samxreTi azimutis 60°-iT dafiqsirebuli mzis 

feg-isTvis es koeficienti tolia  

K0= 100/221≈0.45. 

sadac K0 – feg-is koeficientia TbilisisaTvis, mocemuli 

daxris kuTxisTvis. 

TbilisisaTvis cxrilis (cxr. 6) monacemebis gamoyenebiT 

SeiZleba gamoiTvalos es koeficienti feg-is daxris sxva 

kuTxeebisaTvis. magaliTad, horizontisadmi 42°–iT daxrilli feg-

isTvis K0= 100/198≈0.5 

TbilisisTvis miRebuli Sedegebi, analogiurad, SeiZleba 

ganvavrcoT saqarTvelos sxva punqtebisa da zogadad, radiaciuli 

zonebisTvis. 

feg-is koeficienti konkretuli punqtisTvis da zogadad mzis 

radiaciuli zonisTvis, SeiZleba gamoiTvalos formuliT 

Kf = 
2

1

Q

Q
· K0 

sadac, Kf-  aris feg-is koeficienti, konkretul punqtSi an 

zogadad mzis radiaciul zonaSi 

Q1 – aris mzis jamuri radiaciis saSualo dRiuri mniSvneloba 

TbilisSi 

Q2- aris mzis jamuri radiaciis saSualo dRiuri mniSvneloba 

konkretul punqtSi an zogadad mzis radiaciul zonaSi 

K0 -  aris feg-is koeficienti TbilisisaTvis. 

cxrilebis monacemebis (danarTi, cxr. 2, 3, 4.) safuZvelze, 

zemoTmoyvanili formulis saSualebiT, martivad SegviZlia 

gamovTvaloT feg-is koeficientebi, cxrilSi CamoTvlili yvela 

punqtisTvis, agreTve, zogadad, mzis radiaciuli zonisTvis, feg-is 
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horizontisadmi daxris sxvadasxva kuTxisa da weliwadis 

TveebisaTvis. 

viciT ra, feg-is koeficienti da datvirTvis mier dRe-RameSi 

moxmarebuli raodenoba, SegviZlia martivad gamovTvaloT feg-is 

pikuri simZlavre, romelic garantirebulad uzrunvelyofs 

datvirTvis eleqtrul kvebas.  

Wp=Kf∙P  (7) 

Wp – aris feg-is pikuri simZlavre (vati). 

K f– feg-is koeficienti im radiaciuli zonis an punqtisa, 

sadac unda daidgas fes-i. 

P – aris energia, romelsac moixmars datvirTva dRe-Ramis 

ganmavlobaSi (vt∙sT). 

Mmzis fes-is meore ZiriTadi komponentis – akumulatoruli 

batareis tevadobis gansazRvrisaTvis, datvirTvis mier moxmarebul 

energiasTan erTad gadamwyvetia umzeo dReebis raodenobis 

statistika im punqtisa an zogadad zonisa, sadac zogadad unda 

ifunqcioniros mzis fes-ma (danarTi, cxr. 5). 

akumulatoruli batareis sarezervo eleqtro tevadobis 

gansazRvrisaTvis, dRe_RameSi datvirTvis mier moxmarebul 

energiasTan erTad, mniSvnelovania, miyolebiTi umzeo dReebis 

raodenoba mocemuli adgilisaTvis, sadac gaTvaliswinebulia 

sistemis montaJi.   

akumulatoris eleqtrotevadobis gamoTvlisas yvelaze mkacri 

teqnikuri pirobebisTvis unda davuSvaT, rom Tvis ganmavlobaSi 

umzeo dReebis raodenoba, uares SemTxvevaSi (risi albaToba Zalian 

mcirea) miyolebiTia. aqedan gamomdinare,  akumulatoris 

eleqtrotevadoba unda iyos datvirTvis mier dRe_Ramis 

ganmavlobaSi moxmarebul energiaze (amper∙სთ) imdenjer meti, 

ramdeni umzeo dRec aris TveSi.  
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zemoTqmulidan gamomdinare, mzis fes-Si Semavali 

akumulatoruli batareis eleqtrotevadoba SeiZleba ganvsazRvroT 

formuliT  

C= Kb∙
V

P

  (8)
 

sadac 

C – aris akumulatoris tevadoba (amp∙sT). 

Kb – e.w. batareuli koeficientia, romlis ricxviTi 

mniSvneloba tolia miyolebiTi umzeo raodenobisa TveSi, im 

punqtSi, sadac unda ifunqcioniros mzis fes-ma 

P - aris energia, romelsac moixmars datvirTva dRe-Ramis 

ganmavlobaSi (vt∙sT). 

V – aris akumulatoruli batareis muSa Zabva (volti). 

 

cxrili cxrili cxrili cxrili 8888....    

    

feg-is da batareis koeficientebis saSualo wliuri mniSvnelobebi 

mkacri teqnikuri pirobebisTvis, zamTris kuTxiT daxrili feg-isTvis 

 

mzis radiaciuli zona koeficientebi 

# saS. dRiuri radiacia,kvt∙sT/m2 zonaluri batareuli 

I 3,55   (3,4 ÷ 3,7) 0,48 10÷2 

II 3.85   (3,7 ÷ 4,0) 0,45 8÷10 

III 4,15   (4,0 ÷ 4,3) 0,42 7÷8 

IV 4,45   (4,3 ÷ 4,6) 0,39 6÷7 

V 4,75   (4,6 ÷ 4,9) 0,36 5÷6 

 

FEGfeg-is da batareis koeficientebis ganzogadebuli da 

gasaSualoebuli gamoTvlili mniSvnelobebi, mkacri teqnikuri 

pirobebisTvis, zamTris kuTxiT daxrili feg-isTvis, mzis 

radiaciuli zonebisaTvis, mocemulia cxrilSi. 8 
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unda aRiniSnos, rom cxrilSi (cxr.13) mocemuli feg-is da 

batareis zonaluri koeficientebis pirdapiri gamoyeneba mzis fes-

is eleqtruli parametrebis (feg-is pikuri simZlavre da 

akumulatoris energotevadoba) gaTvlisas ar SeiZleba, Tu ar 

vflobT informacias im konkretuli adgilis orografiaze, sadac 

unda damontaJdes sistema. koeficientis gamoyeneba mxolod im 

SemTxvevaSi aris marTebuli, Tu feg-is dasamontaJebel adgilze, 

horizontis daxuruloba ar aRemateba 10°-15°-ss. sxva SemTxvevebSi, 

saWiroa koeficientis mniSvnelobebSi koreqtirebis Setana. 

cxrilebis (cxr. 8 da danarTis cxrilebi 2, 3, 4, 5) monacemebi, 

datvirTvis eleqtro energiis dRe_Ramur xarjTan erTad sakmarisi 

mocemulobaa, mzis fotoeleqtro sisitemis proeqtirebisaTvis. 

mzis fotoeleqtruli parametris gaangariSeba zogadad 

SeiZleba ganxorcieldes mkacri, an naklebad mkacri teqnikuri 

pirobebisaTvis.  

mkacr teqnikur pirobaSi, igulisxmeba, klimatis nebismier 

eqstremalur pirobebში,  datvirTvis uwyveti, garantirebuli 

uzrunvelyofa. aseTi pirobebis uzrunvelyofa umeteswilad 

saWiroa telesakomunikacio, eleqtronuli dacvis da TvalTvalis 

sistemebisTvis. 

naklebad mkacr teqnikur pirobad SeiZleba CaiTvalos iseTi 

SemTxvevebi, rodesac datvirTvis eleqtro kvebis wyveta erTeul 

eqstremalur SeTxvevbSi, mag: xangrZlivi uamindoba _ dasaSvebia.  

praqtikul magaliTebze ganvixiloT TiToeuli teqnikuri 

pirobisTvis mzis fes_is parametrebis gaangariSeba: 

I amocana.I amocana.I amocana.I amocana.  

mocemuloba: davuSvaT, jvris uReltexilze, mTeli wlis 

ganmavlobaSi, saWiroa tele-sakomunikacio anZaze retranslatoris 

uwyveti, garantirebuli eleqtro kveba. mowyobilobis simZlavrea _ 
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10 vati, samuSao Zabva _ 12 volti, CarTvis 24 saaTiani reJimi 

(mudmiv CarTuli).  

amocanis gadawyveta – sistemis gaangariSeba: 

gamovTvaloT mowyobilobis mier dRe_Ramis ganmavlobaSi 

moxmarebuli energia 

P =10vt·24sT =240vt∙sT  

radgan mowyobiloba mdebareobs anZaze, miuval adgilze, 

amitom mzis feg_i saWiroa damagrdes fiqsirebulad 

horizontisadmi daxrilad, zamTris optimaluri 60°-ani kuTxiT.  

jvris uReltexilisTvis  cxrili 7-dan viRebT monacems _feg-

is da batareuli koeficientebis mniSvnelobebs da formulebiT, 

Sesabamisad, gamovTvliT feg-is pikur simZlavres da 

akumulatoruli batareis tevadobas.  

Wp=Kf∙P =0,35∙240vt∙sT=84vt 

C= Kb∙
V

P
=11∙

12

240
=220amp∙sT 

Kkontroleris amperaJi toli iqneba AA 

A =
12

W
=

12

84
=7amp 

radgan mowyobiloba muSaobs 12 voltze, invertori da 

konvertori ar gamoyeneba sistemaSi da Sesabamisad maTi gaTvla ar 

aris saWiro. 

rodesac mzis feg-is (modulis, akumulatoris da 

kontroleris gaangariSebuli mniSvneloebi ar emTxveva arsebul 

standartul monacemebs, maSin saWiroa gamoviyenoT mowyobilobebi, 

romelTa parametrebi metobiT miaxloebulia gaangariSebulTan. 

magaliTad, mzis batareas viRebT: 85 vati simZlavris ( da ara 80vt), 

akumulators 230 amp∙sT (da ara 210amp∙sT),  kontrolers 8-10 amperis 

(da ara 5 amperis). 
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II amocanaII amocanaII amocanaII amocana.  

mocemuloba: sayofacxovrebo. naklebad mkacri teqnikuri 

pirobiT. 

davuSvaT, TuSeTSi, sofel omaloSi, zafxulis periodSi, 

garkveuli droiTi reJimiT, saWiroa Semdegi eleqtruli 

mowyobilobebis kveba: 

1 – ganaTeba: 10 vt-iani 10 cali naTura 6 saTiT dRe-RameSi. 

2 – televizori 100 vatiani 1 cali dRe-RameSi. 

3 – macivari 200 vt-iani sastarto simZlavriT – 1000vt, dRe-

Ramuri eleqtro moxmarebiT 800 vt∙sT. 

4 – sarecxi manqana 200 vt-iani, sastarto simZlavriT 1000vt, 

energiis dRe-Ramuri xarjviT 300 vt∙sT. 

amocanis gadawyveta – sistemis gaangariSeba: 

vangariSobT yvela eleqtro mowyobilobis eleqtro energiis 

jamur xarjs dRe-RameSi. 

P =6x10vtx6sT+100vtx6sT+800 vt∙sT+300 vt∙sT=2300 vt∙sT 

omalosTvis, zafxulis periodisTvis, cxrilebiT (danarTi, 

cxr. 3) vangariSobT feg-is koeficients, romelic Kf=0,29. 

vangariSobT mzis feg-is pikur simZlavres: 

W=K∙P =0,29∙2300vt∙sT=667vt 

vinaidan omalosTvis umzeo dReebis statistika ar arsebobs, 

miaxloebiT SegviZlia is CavTvaloT 4-is tolad. 

vangariSobT akumulatoris tevadobas 

C= K∙
V

P
=4∙

24

2300
 =383amp∙sT 

invertoris maqsimaluri simZlavre iqneba 

40+100+1000+1000=2140vt 

invertoris nominaluri simZlavre iqneba 

100+100+200+200=600vt 
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MmonacemTa damrgvalebis Semdeg miviRebT mzis fes-is Semdeg 

eleqtro parametrebs: 

- mzis feg-is pikuri simZlavre – 700vt; 

- akumulatoruli batareis tevadoba - 400 amp∙sT (24v); 

- invertoris maqsimaluri simZlavre – 2200vt; 

- invertoris nominaluri simZlavre – 600vt; 

- mzis damuxtvis kontroleris amperaJi – 700/24≈30amp. 

    

2.6. 2.6. 2.6. 2.6.     mzis mzis mzis mzis energiis mcire simZlavris energiis mcire simZlavris energiis mcire simZlavris energiis mcire simZlavris naxevargamtarulinaxevargamtarulinaxevargamtarulinaxevargamtaruli, , , , 

fotoeleqtruli fotoeleqtruli fotoeleqtruli fotoeleqtruli sistemebis sistemebis sistemebis sistemebis     klasifikaciaklasifikaciaklasifikaciaklasifikacia....    gamoyenebis gamoyenebis gamoyenebis gamoyenebis 

sferoebis da moTxovnebis sferoebis da moTxovnebis sferoebis da moTxovnebis sferoebis da moTxovnebis mmmmoculobis gansazRvraoculobis gansazRvraoculobis gansazRvraoculobis gansazRvra    

saqarTveloSisaqarTveloSisaqarTveloSisaqarTveloSi    

    mzis naxevargamtaruli fotoeleqtruli gardamqmneli mzis 

sxivur energias uSualod gardaqmnis eleqtrul energiad. igi 

iTvleba  yvelaze sufTa denis wyarod da gaaCnia didi 

perspeqtivebi. mzis naxevargamtaruli fotoeleqtruli sistema 

ZiriTadad Sedgeba sami ZiriTadi nawilisgan: 1. fotoeleqtruli 

gardamqmneli _ e.w. mzis batarea; 2. damuxtvis kontroleri;        3. 

akumulatoruli batarea. 

mzis naxevargamtaruli fotoeleqtruli sistemebi maTi 

simZlavris da praqtikuli SesaZleblobebis mixedviT, pirobiTad, 

SeiZleba daiyos xuT kategoriad: nano (juja), piko, mikro, mcire da 

Ddidi simZlavris. 

nano _ sistemebia, romelTa pikuri simZlavre aTeuli 

milivatebidan erT vatamdea. isini portatulia da gamoiyeneba 

mobiluri mowyobilebebis,  cifruli fotoaparatis, video kameris, 

telefonis da agreTve mcire eleqtro tevadobis АА/ ААА tipis 

akumulatorebis dasamuxtavad da sxva (nax. 34).    
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 piko _ sistemebia, romelTa pikuri simZlavrea ramodenime 

aTeuli vati. maT (nanosgan) damatebiT SeuZliaT mcire simZlavris 

musikaluri centris, LCD televizoris, energodamzogi _ 

lumensenciuri da Suqdioduri (LED) naTurebis eleqtro kveba   

(nax. 34).    

 

        

nax.nax.nax.nax.    34343434  mzis nano (mobilurTan erTad) da piko fes-ebi     

 

     

nax.nax.nax.nax.    35353535  mzis mikro (marcxniv) da mcire (marjvniv) fes-ebi 

 

 mikro _ sistemebia, romelTa pikuri simZlavrea ramodenime 

aseuli vati. maT mier gamomuSavebuli energia sakmarisia 220 

voltiani teqnikis: audio_video mowyobilobebis, ganaTebis sistemis  

da sxva eleqtrokvebisaTvis (nax. 35). 

mcire _ sistemebia simZlavriT daaxloebiT  kilovatis rigis. 

maT  mikrosTan SedarebiT damatebiT SeuZlia uTos, macivris, 
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sarecxi manqanis, samzareulo teqnikis (gamaTboblebis garda) 

eleqtrokveba (nax. 35). 

 Ddidi _ sistemebi ramodenime kilovati simZlavriT, maT 

srulad SeuZliaT uzrunvelyon bina mzidan gamomuSavebuli 

eleqtroenergiiT, gaTbobis garda (nax. 36 da 37).  

 

nax.nax.nax.nax.    36363636  mzis didi fes-i sofel omaloSi  

 

 

nax. 3nax. 3nax. 3nax. 37777 mzis didi fesi foTSi kolxeTis erovnuli parkis vizitorTa 

centris Senobaze 
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saqarTvelos rTuli reliefidan gamomdinare misi teritoria 

eleqtro xazebiT araTanabrad aris daqselili. bevri dasaxlebuli 

adgili, ZiriTadad, maRalmTiani, mcirekomliani soflebi, 

monastrebi, sasazRvro saguSagoebi, mecxvareTa sadgomebi, savele 

fermebi da sxv. dRemde araeleqtroficirebulia.   amis ZiriTad 

mizezad obieqtebis siSore, Znelad misadgomloba, 

eleqtroenergiaze raodenobrivad naklebi moTxovnileba da aqedan 

gamomdinare ekonomiuri mizanSeuwonloba iTvleba. 

dReisaTvis saqarTveloSi 200-ze meti araeleqtroficirebuli 

sofelia, romelSic daaxloebiT 1000_mde komli cxovrobs. soflebi 

metwilad maRalmTiani, Znelad misasvlelia. bevr sofelSi 

samanqano gzac ki ar midis. am soflebis mierTeba centralur 

eleqtro qselebTan praqtikulad uperspeqtivoa. rCeba erT-erTi 

alternatiuli gza _ mzis fes_ebis gamoyenebiT maTi energo 

momarageba. TiToeuli komlisTvis saWiroa 50-dan 150 vatamde pikuri 

simZlavris mzis  fes_i. 

Cveni sapatriarqos informaciiT saqarTvelos teritoriaze 

asze meti didi da patara araeleqtroficirebuli monasteria, 

radgan maTi umetesoba Znelad misadgom adgilebSia aSenebuli, 

centraluri eleqtro qselebidan sakamo daSorebiT. TiToeuli 

monastris energiiT uzrunvelsayofad sakmarisia 100-dan 300 vatamde 

pikuri simZlavris mzis  fes_i. 

saqarTvelos saazRvro departamentis umetes (metwilad 

CrdiloeTis sazRvarze) sasazRvro saguSagoebze centraluri 

eleqtro momarageba ar arsebobs. gansakuTrebiT es exeba sezonur 

saguSagoebs. aseTi saguSagoebis raodenoba daaxloebiT 

ormocdaaTia. maTi uzrunvelyofisaTvis saWiroa 200-dan 300 vatamde 

pikuri simZlavris mzis  fes_i.  

saqarTveloSi aTze meti daculi teritoriaa, romelebic 

aerTianeben saxelmwifo nakrZalebs, erovnul parkebs, bunebis 
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Zeglebs, aRkveTilebs da dacul landSaftebs. daculi 

teritoriaze arsebuli infrastruqturis, reinjerTa saxlebis, 

turistTa TavSesafrebis, samecniero sadgurebis da sxva umetesoba 

araeleqtroficirebulia. TiToeuli obieqtis eleqtro energiiT 

momaragebisaTvis saWiroa 100-dan 500 vatamde pikuri simZlavris 

mzis  fes_i.  

saqarTveloSi ormocdaaTze meti mecxvareobis kerZo 

meurneobaa, romlebic momTabareobas ewevian.. zafxulSi cxvris 

farebi mTis ialaRebze imyofeba, xolo zamTarSi Siraqisa da 

eldaris dablobze. mTaSic da barSic mecxvareebi moklebulni 

arian eleqtro energias. mecxvareobis meurneobebisTvis saWiroa 100-

dan 300 vatamde pikuri simZlavris dasaSlel-gadasatani mzis fes_i.  

saqarTveloSi mobiluri kavSiris, internetis da sxva 

komunikaciebis swrafi tempiT ganviTareba warmoSobs mzis fes_ebis 

gamoyenebis aucileblobas telesakomunikacio retranslatorebze. 

rogorc wesi, retranslatorebi ganlagebulia miuval, 

araeleqtroficirebul mTian adgilebSi. Tanamedrove 

tele_sakomunikacio retranslatorebis energo uzrunvelsayofad 

sakmarisia 100-dan 300 vatamde pikuri simZlavris mzis fes_i.  

garda zemoT CamoTvlili sferoebisa mzis fes_ebi 

saqarTveloSi agreTve gamoyenebulia da momavalSic iqneba 

gamoyenebuli: seismosadgurebSi, dasacav obieqtebze, saavtomobilo 

da sarkinigzo magistralebze, samedicino da saganmanaTeblo 

dawesebulebebze, qalaq gare agarakebze da sxva. 

cxrilSi (cxr. 9) mocemulia saqarTveloSi mzis fes_ebis 

gamoyenebis sferoebi. instalirebul da axlo perspeqtivaSi 

dasainstalirebeli sistemebis raodenoba da jamuri simZlavre. 

amJamindeli monacemebiT saqarTveloSi sul instalirebulia ~ 300-

mde mzis fes-i, ~ 100kvt jamuri pikuri simZlavriT. 
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naxazze 39 gamosaxulia kompania “mzis saxlis” mier saqarTvelos 

teritoriaze instalirebuli mzis fes-ebi. 

cxrili cxrili cxrili cxrili 9.9.9.9. 

saqarTveloSi mzis fes_ebis gamoyenebis sferoebi da moTxovnebis 

moculoba 

# gamoyenebis sferoebi 

fes-ebis raodenoba 

instalirebuli axlo pespeqtivaSi 

1 maRalmTiani soflebis komlebi 150 500 

2 sasazRvro policiis saguSagoebi 50 100 

3 monastrebi 40 100 

4 garemosdacviTi obieqtebi 20 100 

5 tele-komunikaciebi 20 50 

6 satransporto magistralebi 30 50 

7 mwyemsebis sadgomebi 20 50 

8 kerZo seqtori (agarakebi) 10 10 

9 kvleviTi obieqtebi 10 10 

10 saganmanaTeblo dawesebulebebi 5 _ 

 

saqarTveloSi mzis fes-ebze arsebuli moTxovnebis analizis 

safuZvelze, uaxloesi xuTi wlis periodisaTvis, SeiZleba gakeTdes 

ganviTarebis prognozi: mzis sxvadasxva simZlavris avtonomiuri 

fes-ebis dayenebulma jamurma simZlavrem SeiZleba Seadginos 100 

kilovati. xolo, Tu aRniSnul periodSi, saqarTveloSi 

SesaZlebeli gaxda, am sferoSi evrokavSiris qveynebSi miRebuli 

msgavsi sakanonmdeblo iniciativebis ganxorcieleba, rogoric aris 

mzis fes-isgan gamomuSavebuli energiis SeRavaTiani tarifiT 

Sesyidva, maSin mzis naxevargamtaruli fotoenergetika SeiZleba 
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arnaxuli tempebiT ganviTardes da zemoT moyvanil prognozs 1000-

jer gadaaWarbos masStabebiT. 

    

    

nax. 38. nax. 38. nax. 38. nax. 38. mzis naxevargamtaruli mcire fotoenergetikis ganviTarebis 

dinamika saqarTveloSi. 

 

 

 

nax 39nax 39nax 39nax 39.... kompania “mzis saxlis” mier instalirebuli mzis fesebis ruqa 
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2.7. 2.7. 2.7. 2.7. saqarTvelosaqarTvelosaqarTvelosaqarTvelos moTxovnebis Sesabamisi mzis s moTxovnebis Sesabamisi mzis s moTxovnebis Sesabamisi mzis s moTxovnebis Sesabamisi mzis 

fotoeleqtruli sistemebisTvis, eleqtronufotoeleqtruli sistemebisTvis, eleqtronufotoeleqtruli sistemebisTvis, eleqtronufotoeleqtruli sistemebisTvis, eleqtronuli blokebis, li blokebis, li blokebis, li blokebis, 

konstruqciebis damuSaveba, damzadeba da gamoyenebakonstruqciebis damuSaveba, damzadeba da gamoyenebakonstruqciebis damuSaveba, damzadeba da gamoyenebakonstruqciebis damuSaveba, damzadeba da gamoyeneba    

mzis fes_is proeqtirebisas datvirTvis Sesabamisi eleqtruli 

parametrebis gaangariSebis garda, agreTve mniSvnelovania 

konstruqciulad feg_is misadageba obieqtsa da garemosadmi. 

 

  

 

nax. nax. nax. nax. 40.40.40.40. damrec saxuravze uSualod damagrebuli feg-ebi sofel omaloSi 

  

    

nax. nax. nax. nax. 41.41.41.41. erTmalian  (vaSlovanis nakrZali) da mravalmalian (civ_gomboris qedi) 

anZaze damagrebuli feg-i 

    



105 

 

    

nax.nax.nax.nax.    42.42.42.42. uSualod miwaze damagrebuli feg-ebi daba gudaurSi da sof. omaloSi 

    

    

nax. 43.nax. 43.nax. 43.nax. 43.  32 vati pikuri simZlavris elastiuri, dasakec-gadasatani mzis feg-i  

    

zogadad mzis feg-i, konkretuli garemoebebidan gamomdinare 

SeiZleba sxvadasxvanairad damagrdes:  
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1. samxreTis orientaciis, uSualod damreci saxuravis 

paralelurad, Tu misi orientacia da horizontisadmi daxris kuTxe 

misaRebia (nax. 40). im SemTxvevaSi, rodesac Senobas horizontaluri 

an mcired daxrili saxuravi aqvs saWiroa iseTi konstruqciis 

damzadeba, romelic uzrunvelyofs feg_is zedapiris daxris 

misaReb kuTxes (nax. 37);       

2. mzis feg_i SesaZlebelia damagrdes samxreTis orientaciis 

kedelze an aivanze (nax. 37). aseTma konstruqciam zogjer SeiZleba 

SeiTavsos saCrdiloblis funqciac; 

3. mzis feg_i SeiZleba ezoSi saxlTan axlos, boZze 

damagrdes, iseT simaRleze, rom SesaZlebli iyos sezonurad 

daxris kuTxis Secvla da dRis ganmavlobaSi xeliT Semobruneba  

mzis traeqtoriis Tanmdevad (nax. 34 da 35). 

4. mzis feg-i SeiZleba damagrdes erT malian an mraval malian 

tele_sakomunikacio anZaze (nax. 41); 

5. mzis feg_i SeiZleba damagrdes uSualod miwis zedapirTan 

ximinjebze (nax. 42); 

6. moTxovnilebidan gamomdinare damuSavda sxvadasxva 

simZlavris dasakec-gadasatani mobiluri, elastiuri, amorfuli 

kaJbadis mzis feg-is tipebi.  

aseTi tipis feg-i tradiciulTan SedarebiT gamoirCeva 

simsubuqiT, kompaqturobiT da aramsxvrevadobiT. konstruqcia ioli 

mosaxmaria da moxerxebulia transportirebisas. misi gamoyeneba 

SeuZliaT: samxedroebs, turistebs, meTevzeebs, monadireebs, 

mecxvareebs, samecniero savele eqspediciebis monawileebs da sxva. 

sxvadasxva simZlavris dasakec-gadasatani mobiluri, 

elastiuri, amorfuli kaJbadis mzis feg-is parametrebi mocemulia 

cxrilSi (cxr.10), xolo elastiuri, dasakec-gadasatani mzis feg-is 

foto gamosaxulia naxazze (nax.43) . 
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cxrili cxrili cxrili cxrili 10.10.10.10. 

elastiuri mzis feg-ebis parametrebi 

 

####    
simZvavre, simZvavre, simZvavre, simZvavre, 

vativativativati    

muSa Zabva, muSa Zabva, muSa Zabva, muSa Zabva, 

voltivoltivoltivolti    

muSmuSmuSmuSa deni, a deni, a deni, a deni, 

amperiamperiamperiamperi    

wona, wona, wona, wona, 

kg.kg.kg.kg.    

1 2,5 5 0,5 0,18 

2 7,5 15 0,5 0,6 

3 15 15 1 1,2 

4 21 15 1,3 0,9 

5 32 15 2 1,3 

 

 

saqarTveloSi mzis fes-ebSi, ZiriTadad, zemoTCamoTvlili 

konstruqciebi aris gamoyenebuli. konstruqciebis naxazebi, 

detalebi kargad aris damuSavebuli da aTvisebuli. 

mzis fesis Semadgeneli komponentebidan saqarTveloSi ar 

iwarmoeba mzis modulebi da akumulatoruli batareebi 

(igulisxxmeba fes-ebSi gamoyenebadi, aramomsaxurebadi AGM, Gell da 

OPzV). maTi importireba ZiriTadad evropidan da CineTidan xdeba. 

rac Seexeba eleqtronuli blokebis: damuxtvis 

kontroleris, AC-DC invertoris, D DC-DC konvertoris, mzis 

energiis mricxvelis da mzis traeqtoriis Tanmdevis eleqtronuli 

sistemis eleqtrosqemebi, saqarTveloSia damuSavebuli da awyobili. 

qvemoT ganxilulia saqarTveloSi damuSavebuli 

originaluri mowyobilobebi, romlebic ucxour analogebs 

teqnikuri monacemebiT ar Camouvardebian. maTi fasi importirebul 

analogebTan SedarebiT naklebia.  
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a)a)a)a) sinusoidaluri sinusoidaluri sinusoidaluri sinusoidaluri PWM    tipis tipis tipis tipis AC-DC    PinvertoriPinvertoriPinvertoriPinvertori  

 cnobilia, rom, DZalovani eleqtronikis marTvis Tanamedrove 

sistemebSi farTod gamoiyeneba ganiv-impulsuri modulaciis 

principi (PWM). am meTodis gavrceleba ukavSirdeba rig faqtorebs. 

kerZod, eleqtronuli xelsawyoebis  warmoebis teqnologiis 

Tanamedrove miRwevebs: swrafi da zeswrafi veliani tranzistorebis 

Seqmnas, romelTa dasaSvebma eleqtrulma parametrebma miaRwia 

rekordul mniSvnelobebs (denma aseulobiT ampers, xolo Zabvam 

ramdenime aTas volts). axali tipis zemZlavri e.w. IGBT  

tranzistorebis gamoCenas msoflio bazarze da a.S. 

meore, aranaklebmniSvnelovani faqtori PPWM  principis 

farTod danergvisa Zalovan eleqtronikaSi aris is mdidari 

SesaZleblobebi  romelsac gvaZlevs  mikrokontrolerebis 

gamoyeneba aseTi sistemebis samarTavad. amis damadastureblad isic 

SegviZlia avRniSnoT, rom rigi wamyvani mikroprocesorebis 

mwarmoebeli firmebis (MOTOROLA, ATMEL, MICROCHIP) kontrolerebSi 

specialurad aris gaTvaliswinebuli PWM signalis maformirebeli 

aparatuli kvanZebi, rac rig SemTxvevebSi  saSualebas iZleva 

vakontroloT swrafi procesebi realur droSi. 

ganiv-impulsuri modulaciis meTodis gamoyenebis erT-erTi 

konkretuli magaliTia mudmivi Zabvis invertorebi.  am SemTxvevaSi 

xdeba mudmivi Zabvis gardaqmna garkveuli sixSirisa da amplitudis 

cvlad Zabvad, amasTan signalis forma unda iyos sinusoidaluri an 

SesaZloa nebismieri sxva (magaliTad, sinusoidaluri gaZlierebuli 

mesame harmonikiT, Zravebis marTvis sistemebSi). 

invertoris klasikuri sqema dafuZnebulia tranzistoruli 

bogiris gamoyenebaze. bogiris PPWM  signalebiT marTvis 

SemTxvevaSi, mis diagonalSi formirdeba maRalsixSiruli Zabva, 

romelic dabali sixSireebis filtris gavlis Semdeg imeorebs 
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sawyisi mamodulirebeli signalis formas. rogorc cnobilia erT-

erTi umTavresi kriteriumi, romelic gansazRvravs gardamqmneli 

mowyobilobis efeqturobas, aris misi margi qmedebis koeficienti 

da saimedooba.  bogiris tranzistorebis komutaciis dros xdeba 

maTze garkveuli energiis disipacia, romelic warmoadgens 

dinamiuri da gamtareblobis danakargebis jams. gamtareblobis 

danakargebi ZiriTadad damokidebulia TviTon tranzistorebis 

teqnikur parametrebze, xolo dinamiuri danakargebi ganisazRvreba 

komutaciis sixSiriT da tranzistoris swrafqmedebiT. 

zemoTTqmulidan gamomdinareobs, rom mudmivi Zabvis 

invertorSi efeqturobis amaRlebisaTvis aucilebelia misi margi 

qmedebis koeficientis gazrda. amis misaRwevad mocemul sqemaSi 

SemoTavazebulia  bogirSi tranzistorebis komutaciis sixSiris 

adapturi marTvis principi. 

amocanis naTlad warmosadgenad ganvixilod PWM signalis 

formirebis klasikuri blok-sqema mudmivi Zabvis sinusoidaluri    

 

 

 

                                nax. nax. nax. nax. 44444444. . . . mudmivi Zabvis sinusoidaluri PWM invertoris blok-sqema: 

    taqturi generatori (1), xerxisebri Zabvis maformirebeli (2), 

    sixSiris gamyofi (3), etalonuri  Zabvis maformirebeli (4), 

    komparatori (5), bogiruli sqema (6), filtri (7). 
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nax. 44–ze mocemuli invertoris variantSi Zalovani 

tranzistorebis komutaciis sixSire mudmivi sididea da 

faqtiurad ganisazRvreba taqturi generatoris (1) mier. amis gamo 

dinamiuri danakargebi bogirSi ganisazrvreba mxolod 

invertorze modebuli datvirtvis mniSvnelobiT cvladi 

signalis mTeli periodis ganmavlobaSi. 

amasTanave yuradReba unda gavamaxviloT im faqtze, rom 

dinamiuri danakargebis myisieri mniSvnelobeic icvleba 

tranzistoris komutaciis yoveli axali periodisaTvis da 

miaxloebiT emorCileba sinusis kvadratis funqciis saxes. es 

gamowveulia tranzistorebSi denis sididis upiratesi zrdiT 

Zabvis pikuri mniSvnelobebis midamoebSi. 

      swored am Taviseburebebis gamoyenebazea agebuli 

invertoris adapturi sixSiruli marTvis sistema, romlis blok-

sqema mocemulia nax. 45-ze. idea imaSi mdgomareobs, rom 

movaxdinoT tranzistorebis gadarTvaTa sixSiris Semcireba 

adapturad, datvirTvis denis mniSvnelobebis gaTvaliswinebiT, 

ra Tqma unda im dasaSveb zRvrebSi, romlebic uzrunvelyofen 

signalis formas da filtris parameterebis normalur 

mniSvnelobebs.  rogorc blok-sqemidan (nax. 44) Cans klasikuri 

variantisagan gansxvavebiT, sixSiris adapturi marTvisaTvis 

damatebiT gamoyenebulia sami axali kvanZi:  datvirTvis denis 

gamzom-maformirebeli (8), mamodulirebeli Zabvis maformirebeli 

(9), romelsac Tavis mxriv miewodeba ori signali: etalonuri 

sinusoidaluri Zabva da signali denis maformireblidan. am 

blokSi xdeba etalonuri Zabvis gamarTva da misi fazuri Zvra 

raRac kuTxiT, romlis sidide wrfivadaa dakavSirebuli 

gazomili denis fazasTan. datvirTvis xasiaTidan gamomdinare 

igi an win uswrebs an CamorCeba etalonuri Zabvis fazas. 
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         taqturi generatori (1), xerxisebri Zabvis 

maformirebeli (2), sixSiris gamyofi (3), etalonuri  Zabvis 

maformirebeli (4), komparatori (5), bogiruli sqema (6), filtri (7), 

denis gamzomi kvanZi (8), mamodulirebeli Zabvis maformirebeli (9), 

ZabviT marTvadi taqturi generatori (10). 

 

 

                   

 nax. nax. nax. nax. 45454545.... mudmivi Zabvis sinusoidaluri PWM  invertoris blok-sqema    

sixSris adapturi marTviT: 

ZabviT marTvad taqtur generatorSi (10) xdeba taqturi sixSiris 

modulacia signaliT mamodulirebeli blokidan (9), rac Tavis 

mxriv uzrunvelyofs tranzistorebis komutaciis sixSiris 

Semcirebas  maqsimaluri datvirtis Sesabamis ubnebSi. nax. 46-ze 

mocemulia Zabvis diagramebi Sesabamisi blokebis gamosasvlelze. 

 



112 

 

Yblok 10-is gamosasvleli

Yblok 9-is gamosasvleli

Yblok 6-is gamosasvleli

 
    

nax. 46nax. 46nax. 46nax. 46....  Zabvis diagramebi Sesabamisi blokebis gamosasvlelze. 

 

         amrigad, rogorc zemoT iyo aRwerili P PWM M tipis 

mudmivi Zabvis invertorSi sixSiris adapturi marTva saSualebas 

gvaZlevs garkveulad SevamciroT dinamiuri danakargebi Zalovan 

tranzistorebSi da Sesabamisad avamaRloT rogorc 

margiqmedebis koeficienti aseve misi saimedooba.  

zemoT moyvanil prinzipze, saqarTveloSi awyobili 

invertorebis fasi, ucxour analogebTan SedarebiT 50%-iT 

naklebia.  
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b)b)b)b) mzis traeqtoriis Tanmdevi eleqtronuli sistemamzis traeqtoriis Tanmdevi eleqtronuli sistemamzis traeqtoriis Tanmdevi eleqtronuli sistemamzis traeqtoriis Tanmdevi eleqtronuli sistema    

sistemis struqturuli sqema warmodgenili naxazze (nax.47.) 

 

 
 

naxnaxnaxnax. . . . 44447777....   mzis traeqtoriis Tanmdevi eleqtronuli sistemis 

struqturuli sqema  

mzis mimarT gadaxris kuTxis ganmsazRvreli fotogadamwodi (1.),  

sistemis mmarTveli mikrokontroleri. (2.), 

Semsrulebeli meqanizmi (3.) 

 

 mzis mimarT gadaxris kuTxis ganmsazRvreli fotogadamwodi  

Sedgeba erT sibrtyeSi ganlagebul ori fotoelementisa da maT 

Soris vertikalurad aRmarTuli gaumWvirvale firfitisagan. 

gadamwodi muSaobs diferencialuri principis mixedviT, rac 

niSnavs rom, gamosasvleli signali proporciulia mzis mimarT 

gadaxris kuTxisa. 

 sistemis mmarTveli mikrokontroleris  daniSnulebaa mTeli 

sistemis marTva, romelsac anxorcielebs masSi Cawerili programis 

mixedviT. es pirvel rigSi iTvaliswinebs gadamwodidan Semosuli 
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signalebis gaanalizebas da Sesabamisi gadawyvetilebebis miRebas: 

kerZod Semsrulebeli meqanizmisaTvis saTanado brZanebebis 

gamomuSavebas. rac Tavis mxriv uzrunvelyofs mzis batareebis 

meqanizmis brunvas (miyolas) mzis mdebareobis mixedviT. 

  

 

 
    

nax. nax. nax. nax. 48484848. mzis batareebis orientaciis marTvis realuri nabeWdi firi. 

 

Semsrulebeli meqanizmi warmoadgens bogirul sqemas, romlis 

diagonalSi CarTulia Semsrulebeli Zravi. Zravis brunvis 

mimarTulebas gansazRvraven reles kontaqtebi. Tavis mxriv releebi 

imarTeba mikrokontroleridan gamaZlierebeli tranzzistorebis 

saSualebiT. 

saqarTveloSi aRniSnuli sqemiT awyobili mzis Tanmdevi 

eleqtronuli sistemis da meqanizmis Rirebuleba samjer naklebia 

ucxour analogTan SedarebiT. 
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g)g)g)g) mzis energiis mricxveli (ampermzis energiis mricxveli (ampermzis energiis mricxveli (ampermzis energiis mricxveli (amper----saaTebis mTvleli).saaTebis mTvleli).saaTebis mTvleli).saaTebis mTvleli).    

SemoTavazebuli mricxvelis blok-sqema mocemulia naxazze: 

 

 

 

nax. 4nax. 4nax. 4nax. 49999....  mricxvelis blok-sqema: 

denis gadamwodi _ Sunti (1), maintegrirebeli sqema (2), kondensatori (3), 

ganmuxtvis wredi (4), komparatori (5),  tranzistori (6), herkonuli rele 

(7), mTvleli (8),  cifruli indikatori (9). 

 

amper_saaTebis mTvleli muSaobs Semdegnairad: denis 

gadamwodSi, romelic dabalomian Sunts warmoadgens, denis gavlis 

dros Cndeba Zabvis vardna, romelic miewodeba integratoris 

Sesasvlels. integratoris gamosasvlelze warmoiqmneba xazovnad 

mzardi Zabva, romlis zrdis siCqare SuntSi gamavali denis sididis 

proporciulia. rodesac integratoris gamosasvleli Zabva 

gautoldeba UzRvr sidides, komparatoris gamosasvlelze miiReba 

dadebiTi Zabva, romelic aRebs tranzistors, xolo es ukanaskneli 

rTavs herkonul reles da amave dros uaryofiT potencials 

miawodebs mTvlelis Sesasvlels. Hherkonuli reles normalurad 

ganrTuli kontaqti k.1.1 irTveba da swrafad ganmuxtavs 

maintegrirebel kondensators, ris Sedegadac maintegrirebeli 
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sqemis gamosasvleli Zabva nulamde ecema, komparatoris 

gamosasvleli Zabva uaryofiTi xdeba da gamoirTveba kondensatori, 

rac iwvevs herkonuli reles gamorTvas da iwyeba Suntis 

gamosasvleli Zabvis integrirebis axali cikli. 

mTvlelis mier Sejamebuli impulsebis ricxvi drois garkveul 

periodSi denis gadamwodSi amave drois SualedSi gamavali muxtis 

raodenobis proporciulia (amper_saaTebis). mTvlelis mdgomareobis 

fiqsacia nebismieri drois SualedSi xdeba cifruli indikatoris 

mier, romelic amper_saaTebis sidides aCvenebs. 

Mmricxvelis gazomvis sizuste arauares 5 -saa, mgrZnobiaroba 

aTeuli mialiamperiT ganisazRvreba, xolo muSa diapazoni 

praqtikulad SeuzRudavia. Mmisi TviTRirebuleba 40÷50 laria. rac 

daaxloebiT 10-jer naklebia ucxouri analogiis Rirebulebaze. 

xelsawyos gamoyeneba SeiZleba aramarto mzis fes-ebSi, aramed, 

nebismieri denis wyarodan akumulatoris mier miRebuli muxtis 

gasazomad.  

 

2.82.82.82.8....    saqarTveloSi mzis fotoeleqtrulsaqarTveloSi mzis fotoeleqtrulsaqarTveloSi mzis fotoeleqtrulsaqarTveloSi mzis fotoeleqtruliiii    sistemebis sistemebis sistemebis sistemebis 

gamoyenebis ekonomikuri aspeqtebigamoyenebis ekonomikuri aspeqtebigamoyenebis ekonomikuri aspeqtebigamoyenebis ekonomikuri aspeqtebi    

mzis fes-is Semadgeneli komponentebis SedarebiT maRali 

Rirebulebis gamo, maT mier gamomuSavebuli eleqtruli energia, 5 – 

10-jer ufro Zviria, vidre tradiciuli energowyaroebidan 

miRebuli eleqtroenergia. am faqtoris gamo, mzis fes-is 

gamoyenebis SemTxvevaSi, gansakuTrebiT mniSvnelovania, mzis sxivuri 

energiidan maqsimaluri eleqtroenergiis miRebis da miRebuli 

energiis racionalurad, efeqturad gamoyeneba.  

mzis energiidan erTi da igive simZlavris feg-is SemTxvevaSi 

maqsimaluri raodenobis elqtroenergiis miReba, SesaZlebelia 

Semdegi martivi xerxebiT: 
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1.  mzis feg-is mimRebi zedapiris horizontisadmi optimaluri 

daxris kuTxis cvlilebiT, wlis ganmavlobaSi Tveebis 

mixedviT. Ees martivi meqanikuri operacia iZleva saSualebas 

miviRoT wlis ganmavlobaSi gamomuSavebuli energiis 

daaxloebiT 40%-ani namati, uZravad fiqsirebul feg-Tan 

SedarebiT; 

2. mTeli dRis ganmavlobaSi mzis traeqtoriis Tanmdevi 

elqtronuli sistemis gamoyeneba, wlis ganmavlobaSi, 

gvaZlevs saSualod, energiis daaxloebiT 60%-ian namats, 

mTeli wlis ganmavlobaSi uZravad fiqsirebul feg-Tan 

SedarebiT. rac praqtikulad niSnavs, rom raRac konkretuli 

teqnikuri amocanis gadasaWrelad, mbrunavi sistemis 

gamoyenebis SemTxvevaSi dagvWirdeba daaxloebiT orjer 

naklebi pikuri simZlavris da Sesabamisad, naklebi 

Rirebulebis mzis feg-is damontaJeba, vidre im SemTxvevaSi, 

Tu mas davafiqsirebdiT mudmivad, mTeli wlis ganmavlobaSi 

horozontisadmi 60°-iani kuTxiT. 

rac Seexeba mzis energiidan miRebul eleqtroenergiis 

racionalur da efeqtur xarjva-gamoyenebas, yovelwliurad 

samomxmareblo bazarze Cndeba maRalefeqturi, damzogi 

sayofacxovrebo eleqtromowyobilobebi: ganaTebis sistemebi, 

televizorebi, macivrebi, sarecxi manqanebi da sxva.  

yofa-cxovrebaSi Cveulebriv, ZiriTadi elqtromomxmareblebia 

ganaTeba, televizori, macivari, romlebic dRe-Ramis ganmavlobaSi 

SedarebiT didi drois 6-10 saaTis ganmavlobaSi arian CarTulebi. 

Aamitom, pirvel rigSi, metad mniSvnelovania, am eleqtro 

xelsawyoebis energodamzogi analogebis SerCeva: pirvel rigSi 

aucilebelia tradiciuli varvarebis naTurebis Canacvleba 

dabalvoltiani 12-24v energodamzogi flurescentuli, an ufro 

efeqturi Suqdioduri e.w. LED-is tipis naTurebiT.  



118 

 

ganaTebulobis erTi da igive pirobebisaTvis, varvarebis 

naTurasTan SedarebiT, pirveli xuTjer, meore ki aTjer nakleb 

energias moixmars.  

sasurvelia kineskopiani televizoris Canacvleba 

brtyelekraniani – Txevadkristaluri an plazmuri televizoriT. 

erTi da igive zomis SemTxvevaSi es ukanasknelni, daaxloebiT 

orjer nakleb energias moixmaren. 

daaxloebiT orjer nakleb energias moixmars agreTve, A, A+, A++ 

klasis macivrebi, Cveulebriv tradiciul macivrebTan SedarebiT. 

bolo periodSi samomxmareblo bazarze gamoCnda e.w. civi 

recxvis sarecxi manqanebi. recxvis Taviseburi, novatoruli reJimi 

saSualebas iZleva, wylis gaucxeleblad miRweul iqnas recxvis 

maRali xarisxi. Aam tipis manqanebi, recxvis erTi ciklis dros, 

xuTjer nakleb eleqtroenergias moixmaren tradiciul sarecx 

manqanebTan SedarebiT.  

cxrilSi (cxr.11) mocemulia ZiriTadi sayofacxovrebo teqnikis 

CamonaTvali.  

cxrilidan (cxr.11) Cans, rom marto Tanamedrove energodamzogi 

sayofacxovrebo mowyobilobebis ojaxSi danergva-gamoyeneba iZleva 

dRiurad moxmarebuli energiis 3,8 kvt·sT dReRamur anu 1400 kvt·sT 

wliur ekonomias. 

CamoTvlili energodamzogi mowyobilobebi samjer nakleb 

energias moixmaren dRe_RameSi. Eenergiis am raodenobis dazogva 

saSualebas iZleva mzis feg-is pikuri simZlavris daaxloebiT 2 

kvt-iT Semcirebas, anu finansebis saxiT daaaxloebiT 20.000 

dolaris dazogvas. aqve unda aRiniSnos, rom cxrilSi moyvanili 

binis gadaiaraReba Tanamedrove energo damzogi mowyobilobebiT 

ojaxs daaxloebiT 20.000 dolari daujdeba. samagierod gaweuli 

finansuri xarji mzis fes_is Rirebulebis Semcirebis gamo 

gamoiwvevs daaxloebiT 18.000 dolaris ekonomias.  
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    cxrili cxrili cxrili cxrili 11111111....    

sayofacxovrebo teqnikis simZlavreebi da energiis xarji 

 

####    
eleqtro eleqtro eleqtro eleqtro 

xelsawyo/mowyobilobaxelsawyo/mowyobilobaxelsawyo/mowyobilobaxelsawyo/mowyobiloba    

erTi da igive erTi da igive erTi da igive erTi da igive 

ganaTebulobis ganaTebulobis ganaTebulobis ganaTebulobis 

pirobebisTvispirobebisTvispirobebisTvispirobebisTvis    

dRedRedRedRe----RameSi 5 naTuris 6 RameSi 5 naTuris 6 RameSi 5 naTuris 6 RameSi 5 naTuris 6 

sTsTsTsT----iT CarTvis iT CarTvis iT CarTvis iT CarTvis 

SemTxvevaSi, energiisSemTxvevaSi, energiisSemTxvevaSi, energiisSemTxvevaSi, energiis    

xarji, kvtxarji, kvtxarji, kvtxarji, kvt....sTsTsTsT    

1 
tradiciuli 

varavarebis naTura 
100 vt. 3.0 

2 
halogenis naTura 

 
70 vt. 2.1 

3 
fluerescenculi 

naTura 
20 vt. 0.6 

4 
Suqdioduri naTura 

(LED) 
10 vt. 0.3 

####    
eleqtro eleqtro eleqtro eleqtro 

xelsawyo/mowyobilobaxelsawyo/mowyobilobaxelsawyo/mowyobilobaxelsawyo/mowyobiloba    

Tanabari zomis Tanabari zomis Tanabari zomis Tanabari zomis 

ekranis ekranis ekranis ekranis 

pirobebis drospirobebis drospirobebis drospirobebis dros    

dRedRedRedRe----RameSi 6 sTRameSi 6 sTRameSi 6 sTRameSi 6 sT----iT iT iT iT 

CCCCarTvis SemTxvevaSi,  arTvis SemTxvevaSi,  arTvis SemTxvevaSi,  arTvis SemTxvevaSi,  

eleqtro energiis xarji, eleqtro energiis xarji, eleqtro energiis xarji, eleqtro energiis xarji, 

kvtkvtkvtkvt....sTsTsTsT    

1 
televizori 

kineskopiT 
100 vt. 0.6 

2 televizori (LCD) 50 vt. 0.6 

####    
eleqtro eleqtro eleqtro eleqtro 

xelsawyo/mowyobilobaxelsawyo/mowyobilobaxelsawyo/mowyobilobaxelsawyo/mowyobiloba    

Tanabari Tanabari Tanabari Tanabari 

pirobebis drospirobebis drospirobebis drospirobebis dros    

eleqtro energiis xarji eleqtro energiis xarji eleqtro energiis xarji eleqtro energiis xarji 

dRedRedRedRe----RameSi, kvtRameSi, kvtRameSi, kvtRameSi, kvt....sTsTsTsT    

1 Mmacivari Cveulebrivi kameris toli 

moculobisas 

1.6 

2 macivari A++ 0.7 

####    
eleqtro eleqtro eleqtro eleqtro 

xelsawyo/mowyobilobaxelsawyo/mowyobilobaxelsawyo/mowyobilobaxelsawyo/mowyobiloba    

Tanabari Tanabari Tanabari Tanabari 

pirobebis drospirobebis drospirobebis drospirobebis dros    

eleqtro energiis xarji, eleqtro energiis xarji, eleqtro energiis xarji, eleqtro energiis xarji, 

kvtkvtkvtkvt....sTsTsTsT    

1 
tradiciuli sarecxi 

manqana 
recxvis 5 

ciklis dros 

2.5 

2 civi recxvis manqana 0.5 

 

mzis fotoeleqtruli garamqmnelebis mier gamomuSavebuli 

energiis daaxloebiT 30%-iT gazrda, damatebiT kidev SesaZlebelia 
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eleqtronuli mowyobilobis e.w. MPP (maqsimaluri simZlavris 

wertili) gamoyenebiT. mowyobiloba mudmivad akontrolebs Zabvas 

mzis modulis gamosasvlelze da akumulatoris polusebze. 

akumulatoris Zabvis sididis mniSvnelobis Sesabamisad mzis 

modulze Zabvas im sididiT iRebs, rom SesaZlebeli xdeba 

maqsimaluri simZlavris miReba. 

daskvnis saxiT _ mzis traeqtoriis eleqtronuli Tanmdevi 

konstruqciis da  MPP-s gamoyenebiT SesaZlebelia mzis modulebis 

mier gamomuSavebuli energiis daaxloebiT orjer gazrda 

stacionalurad_uZravad damagrebul igive simZlavris mzis feg_Tan 

SedarebiT.  

ganvixiloT mzis fes_ebis gamoyenebis ekonomiuri 

mizanSewoniloba da konkurentunarianoba tradiciul denis 

wyaroebTan SedarebiT. es problema yovelTvis aqtualuria. Cvens 

oc wlian praqtikaSi xSirad yofila SemTxvevbi, rodesac obieqtis 

energo momaragebis problemis gadaWrisas mzis fes_s bevrjer 

miniWebia ekonomikuri (da ara marto) upiratesoba tradiciul 

energo wyarosTan SedarebiT.  

zemoT Tqmulis naTel magaliTad SegviZlia moviyvanoT oTxi 

gansxvavebuli proeqti:  

1. cixis sofeli mdebareobs duSeTis raionSi, ananuris 

maxloblad. sofelSi cxovrobs oriode komli. sofeli 

moqmedi eleqtro xazebidan daSorebulia sami kilometriT. 

sofelamde samanqano gza ar arsebobs, aris mxolod 

sacalfexo biliki. soflamde eleqtro xazis gayvana 

saorientaciod Seafases 20.000 dolarad. sofelis 

mcxovrebTa gadaxdis unarianoba dabalia da aqedan 

gamomdinare eleqtroenergiaze moTxovna minimaluri 

SeiZleba iyos. adgilobrivma municipalitetma dargis 

specialistebis rekomendaciiT gadawyvita (sofelis 
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daxmarebis programis farglebSi) mosaxleebisTvis 

daemontaJebinaT mzis avtonomiuri piko fes_ebi _ 

TiToeuli 50 vati pikuri simZlavriT. ris Semdegac 

mosaxleebs aqvT ufaso eleqtro energia, romelsac 

iyeneben binis ganaTebisTvis (3 wertili energo damzogi 

naTura) SeuZliaT CarTon _ naTura, pleieri, damuxton 

mobiluri telefonebi da AA da AAA  tipis mini 

akumulatorebi. 

proeqtis Rirebulebam Seadgina 1200 dolari. fasSi 

Sevida piko fes_is Semadgeneli elementebis, energo 

damzogi naTurebis, avtonomiuri qselis montaJis 

Rirebuleba. garda ekonomikuri upiratesobisa aranakleb 

mniSvnelovani iyo drois faqtoric. aRniSnuli proeqti 

ganxorcielda 5 dReSi, rodesac qselebis proeqtirebas da 

gayvanas ramodenime Tve dasWirdeboda. 

2. maRalmTiani sofeli maTura mdebraobs zemo fSavSi. 

saavtomobilo gzidan soflamde midis 6 kilometriani 

biliki, amdenive kilometrSia moqmedi eleqtro qselebi. 

sofelSi mudmivad cxovrobs erTi komli. soflamde 

eleqtro xazis gayvana specialistebma saorientaciod 

Seafases 50.000 dolarad. xelisuflebam am raodenobis 

Tanxis gamoyofa biujetidan mizanSeuwonlad CaTvala, 

albaT sruliad samarTlianad. gadawyda soflis/komlis  

eleqtro momarageba alternatiuli gziT, mzis mikro 

fes_is meSveobiT. komls daumontaJda 120 vati pikuri 

simZlavris mzis mikro fes_i, romelic kvebavs ganaTebis 

sistemas, televizors, satelituri antenis resivers. 

damatebiT, zafxulobiT mzisgan gamomuSavebuli eleqtro 

energia moixmareba eleqtro Taflsawuri cibrutis 
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kvebisaTvis. proeqtis Rirebulabam 1500 dolari Seadgina. 

proeqtis ekonomikuri upiratesoba cxadia.  

3. vaSlovanis daculi teritoria mdebareobs aRmosavleT 

saqrTvelos ukidures nawilSi. misi saerTo farTobi 25.000 

heqtramdea. mTeli teritoriis sxvadasxva wertilSi 

ganTavsebulia garemos dacviTi 8 obieqti _ 1 samecniero 

sadguri, 5 reinjerTa sadguri, 2 turistuli banaki, e.w. 

bungaloebi. moqmedi eleqtro qseli mdebareobs sofel 

kasriswyalSi, saidanac daculi teritoriis pirvel 

obieqtamde 30 kilometria.  eleqtro qselis miyvana 

teritoriamde da Semdeg daqselva kolosalur TanxebTan _ 

100.000-obiT dolarTan iyo dakavSirebuli. gadawyda 

daculi teritoriebis eleqtro momarageba alternatiuli 

gziT _ mzis fes-ebis gamoyenebiT: samecniero sadgurSi 

damontaJda 220 vatiani mzis fes_i, reinjerTa sadgurebSi 

damontaJda 100_100 vatiani mzis mikro fes_ebi, xolo 

turistul banakebSi 300 da 400 vatiani mzis fes_ebi 

(dayenebulma jamurma simZlavrem Seadgina 1320 vati). mzis 

fes_ebis mier gamomuSavebuli energia uzrunvelyofs 

obieqtebze ganaTebas, kavSiris saSualebebis 

kveba_damuxtvas da sxva. proeqtis Rirebuleba Seadgenda 

25.000 dolars.   

4. saqarTvelos maRalmTiani kuTxe  mTa_TuSeTi, mdebareobs 

Crdilo_aRmosavleT nawilSi, didi kavkasionis mTavari 

mTagrexilis CrdiloeTiT. aseTi mdebreobis, ugzoobis  

gamo 7_8 Tvis ganmavlobaSi mowyvetilia ZiriTad 

komunikaciebs.  

gasuli saukunis 70_ian wlebSi maRali Zabvis gadamcemis 

agebis Semdgom ganxorcielda ramodenime sofelis 

eleqtroficireba. 90_ian wlebSi eleqtro gadamcemi 
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dazianda da Semdgom sruliad ganadgurda. dRes dReobiT 

am xazis aRdgenas milionobiT dolari sWirdeba. aRdgenis 

SemTxvavSic ki, misi eqsploatacia did finansur xarjebTan 

iqneba dakavSirebuli, radgan rTuli klimaturi pirobebis 

gamo  misi mwyobridan gamosvlis albaToba didia. 

gadamcemi xazi gadis urTules xeobebSi, zRvis donidan 

maqsimaluri simaRle TiTqmis 3000 metrs aRwevs. 

2010_2011 wlebSi adgilobrivi mosaxleobis socialuri 

pirobebis gaumjobesebis da turizmis ganviTarebis 

xelSewyobis mizniT CexeTis mTavrobis grantis farglebSi 

ganxorcielda TuSeTis lokaluri eleqtroficireba mzis 

avtonomiuri fotoeleqtro sistemebis saSualebiT. kerZod:  

1. momTabare mecxvareebsa da mesaqonleebs daurigdaT 

gadasatani 180 vati pikuri simZlavris mzis mikro fes_ebi, 

sul 15 kompleqti ;  

2. TuSeTSi mozamTreebs  _ 20 komls daumontaJdaT 

360 vati pikuri simZlavris mzis fes_ebi. ganaTebis, 

televizoris da sxva eleqtro xelsawyoebis kvebisaTvis; 

3. TxuTmet saojaxo sastumroSi damontaJda 900 vati 

pikuri simZlavris mzis fes_i. ganaTebis, televizoris, 

macivris, sarecxi manqanis da sxva eleqtro xelsawyoebis 

kvebisaTvis; 

4. daculi teritoriebis administraciisa da 

vizitorTa centris Senobaze damontaJda 2500 vati pikuri 

simZlavris mzis fes_i. ganaTebis, televizoris, saofise 

teqnikis da sxva eleqtro xelsawyoebis kvebisaTvis 

saerTo jamSi, TuSeTis rva sofelSi damontaJda 

ormocdaaTi erTeuli mzis fes_i saerTo jamuri 

simZlavriT 30 kilovati. 
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 saqarTvelos masStabiT msgavsi magaliTebis moyvana mravlad 

SeiZleba. es faqtebi erT mniSvnelovnad adastureben, rom mzis 

fes_ebis gamoyeneba moSorebul, araeleqtroficirebul 

dasaxlebebis da obieqtebis eleqtro uzrunvelyofisaTvis 

ekonomikurad gamarTlebuli da mizanSewonilia. 

unda aRiniSnos, rom ekonomikuri konkurentunarianobis garda, 

aranakleb mniSvnelovania ekologiuri da esTetikuri faqtorebi. 

mTian da tyian adgilebSi eleqtro xazebis gayvana moiTxovs gzebis 

gaWras, rac TvisTavad iwvevs tyeebis gaCexvas. aseT adgilebSi 

eleqtro xazebi vizialuradac amaxinjebs garemos. rTuli 

reliefuri da klimaturi pirobebis (didTovlobis, zvavebis, 

mewyerebis) gamo eleqtruli xazebi xSirad didi xniT gamodian 

mwyobridan. anu mzis fes_ebTan SedarebiT eleqtro momxmareblebis 

garantirebuli energo uzrunvelyofa nakleb saimedoa. 

operatiuli TvalsazrisiTac, mzis fes_ebis montaJi 

gacilebiT nakleb droSi _ dReebSi da TveebSi xorcieldeba, 

rodesac eleqtruli xazebis gayvanas sWirdeba Tveebi da wlebi.   
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    daskvnebidaskvnebidaskvnebidaskvnebi    

1.  mzis naxevargamtaruli kaJbadis fotoeleqtruli modulis 

uSualo gamoyenebiT ganisazRvra: 

a) horizontisadmi optimaluri daxris kuTxeebi, romlis drosac 

miiRweva modulis mier  maqsimaluri raodenobis energiebis 

gamomuSaveba. dadginda, rom optimaluri daxris kuTxe 

minimaluria ivnisSi da Seadgens 10°-s, xolo maqsimaluria 

dekemberSi - 68°. agreTve dadginda, rom fotoeleqtruli 

modulis optimaluri daxris kuTxis 1°÷2°-iT cvlileba mis 

mier gamomuSavebuli energiebis mniSvnelobebs praqtikulad 

ar cvlis.  

b)  mowmendili da Rrubliani cis pirobebSi Catarebuli 

gazomvebis Sedegad ganisazRvra _ horizontalur zedapirze 

mosuli mzis jamuri radiaciis daxrili zedapirebisaTvis  

gadasayvani koeficientebis mniSvnelobebi Tveebis mixedviT: 

mowmendili cis pirobebisaTvis koeficientebs minimaluri 

mniSvnelobebi 0,7÷1 aqvT ivnisSi, xolo maqsimaluri 

mniSvnelobebi 2,25÷2,70 ianvar-dekemberSi. maSin, rodesac, 

Rrubliani cis pirobebisaTvis koeficientis mniSvnelobebi 

mTeli wlis ganmavlobaSi mcired icvlebian 0,70÷0.97 

intervalSi. mowmendili da Rrubliani cis pirobebisaTvis 

koeficientebis mniSvnelobebis gasaSualoebiT ganisazRvra 

horizontalur zedapirze mosuli mzis jamuri radiaciis 

gadasayvani koeficientebi amindis realuri pirobebisaTvis, 

romlisTvisac koeficientebis mniSvnelobebi zafxulisaTvis 

daaxloebiT analogiuria mowmendili amindis pirobebSi 

miRebuli mniSvnelobebisa. xolo maqsimaluri mniSvnelobebi 

masTan SedarebiT Semcirebulia da ianvar-dekemberSi icvleba 

1,8÷2,3 intervalSi;  
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2. eqsperimentulad ganisazRvra samxreTis azimutis 

horizontisadmi sxvadasxva daxris kuTxeebisTvis 100 vati 

pikuri simZlavris mzis fotoeleqtruli generatori (feg-i) 

mier, amindis sxvadasxva pirobebSi gamomuSavebuli energiebi. 

kerZod, dadginda rom: 

a)   8_10 baliani zeda iarusis Rrublianobis SemTxvevaSi (8-10 

bali niSnavs, rom cis kamara dafarulia RrublebiT 80-

100%-iT). mzis feg_is mier dRis ganmavlobaSi 

gamomuSavebuli energia naklebad aris damokidebuli 

sezonurobaze. misi mniSvneloba daaxloebiT 4_5-jer 

naklebia, vidre mziani amindis dros. Qqveda iarusis 8_10 

baliani Rrublianobis dros (2000 metramde), rodesac 

sinaTlis intensivoba 0.01 kvt/m2_ze naklebia feg_i 

praqtikulad sasargeblo energias ver gamoimuSavebs. es 

ZiriTadad xdeba wvimiani, Tovliani da nisliani amindis 

pirobebis dros; 

b)   sinaTlis intensivoba 0.01 kvt/m2 warmoadgens feg_is 

funqcionirebis qveda zRvars da mas Seesabameba 10/10 bali 

qveda iarusis Rrublianobis (miwispira Zlieri nisli, 

kokispiruli wvima da Zlieri Tovli) pirobebi; 

c)   mzis traeqtoriis Tanmdevi 100 vati pikuri simZlavris feg_i 

dRis ganmavlobaSi gamoimuSavebs 685 vt∙sT energias, xolo 

fiqsirebulad 68° kuTxiT daxrili ki 570 kvt∙sT. maT mier 

gamomuSavebul energiaTa sxvaoba Seadgens daaxloebiT 20%-

s;  

d)   samxreTis azimutis, horizontisadmi sxvadasxva kuTxiT 

daxrili 100 vati pikuri simZlavris feg-is mier saSualod, 

dRiurad maqsimaluri energia gamomuSavdeba mzis 

traeqtoriis Tanmdevi sistemis mier da igi Seadgens 850 

vt∙sT-s, xolo minimaluri energia gamomuSavdeba dekemberSi, 
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zamTris kuTxiT fiqsirebuli feg-is mier  da igi Seadgens 

350 vt∙sT-s. 

3.  klimatis cnobarebSi arsebul monacemebze dayrdnobiT, 

saqarTvelos mTiani regionis Tvramet sofelSi warmoebuli 

mzis jamuri radiaciis gazomvebis Sedegebis safuZvelze da 

assze met mzis fotoeleqtrul sistemaze mravalwliani 

monitoringis monacemebis gaTvaliswinebiT SemoTavazebul 

iqna saqarTvelos mzis radiaciis axali kadastri. kadastris  

monacemebis gamoyeneba SesaZlebelia naxevargamtarul 

fotoenergetikaSi, mzis fotoeleqtruli sistemebis 

proeqtirebisas; 

4. SemoTavazebulia mzis fotoeleqtruli sistemebis 

eleqtroparametrebis gaangariSebis axali meTodika. 

specialurad SemoRebuli e.w. feg-is da batareuli 

koeficientis saSualebiT, konkretuli teqnikuri 

pirobebisaTvis martivad aris SesaZlebeli sistemaSi mzis 

feg-is pikuri simZlavris da akumulatgoruli batareis 

energotevadobis gansazRvra; 

5. Seswavlil iqna saqarTveloSi mzis fotoeleqtruli 

sistemebis gamoyenebis ZiriTadi sferoebi, rogorebicaa: 

maRalmTiani, araeleqtroficirebuli soflebi, sasazRvro 

policiis saguSagoebi, sapatriarqos monastrebi, 

saqarTvelos dacul teritoriebze garemosdacviTi 

obieqtebi, telesakomunikacio obieqtebi, momTabare 

mwyemsebis sadgomebi, satransporto magistralebi da sxva. 

analizis safuZvelze gakeTebul iqna prognozi, romlis 

mixedviT uaxloes xuT weliwadSi, sxvadasxva simZlavris 

mzis fotoeleqtrul sistemebze moTxovna, dRevandelTan 

SedarebiT, SeiZleba daaxloebiT orjer gaizardos da am 
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periodSi dayenebulma jamurma simZlavrem gadaaWarbos 100 

kilovats; 

6. saqarTveloSi mzis fotoeleqtrul sistemebze 

moTxovnilebebidan da praqtikuli SesaZleblobebidan 

gamomdinare moxda maTi klasificireba. kerZod, simZlavris 

mixedviT fotoeleqtruli sistemebi  daiyo: nano (juja) _ 

erT vatamde; piko – ramodenime aTeuli vati; mikro – 

ramodenime aseuli vati; mcire – daaxloebiT kilovati da 

didi – ramodenime kilovati simZlavris sistemebad. 

gansazRvrulia TiToeuli zemoT CamoTvlili 

fotoeleqtruli sistemis konkretuli praqtikuli 

SesaZleblobebi; 

7. praqtikuli proeqtebis magaliTze dasabuTda tradiciul 

wyaroebTan SedarebiT, mzis fotoeleqtrul sistemebis 

gamoyenebis ekonomikuri upiratesoba; 

8. damzadda da dainerga  saqarTvelosTvis Sesabamisi 

moTxovnilebis (eleqtroparametrebis da konstruqciebis) 

mzis fes-ebi, romelTa fotoebi mocemulia naSromSi. 
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danarTi 
cxrilebi (1-5) 
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cxrili cxrili cxrili cxrili 1111....    

mzis jamuri radiacia horizontalur zedapirze, kvt·sT/m2²²²²    

####    meteosadgurimeteosadgurimeteosadgurimeteosadguri    
T v e e b iT v e e b iT v e e b iT v e e b i    

wliuriwliuriwliuriwliuri    
saS. saS. saS. saS. 
dR.dR.dR.dR.    

zonazonazonazona    
IIII    IIIIIIII    IIIIIIIIIIII    IVIVIVIV    VVVV    VIVIVIVI    VIIVIIVIIVII    VIIIVIIIVIIIVIII    IXIXIXIX    XXXX    XIXIXIXI    XIIXIIXIIXII    

1 mwvane koncximwvane koncximwvane koncximwvane koncxi    47.6 82.4 96.3 109.5 145.0 183.3 163.6 129.9 109.0 93.9 60.3 46.4 1267.20 3.47 

I 
2 lanCxuTilanCxuTilanCxuTilanCxuTi    49.9 69.6 90.5 134.5 143.8 178.6 154.3 148.5 126.4 99.8 66.1 47.6 1309.60 3.59 

3 anaseulianaseulianaseulianaseuli    49.9 65.0 98.6 139.0 165.0 175.2 158.0 156.0 122.0 96.0 60.0 51.0 1335.70 3.66 

4 sufsasufsasufsasufsa    46.4 76.6 109.0 136.5 155.4 172.8 164.7 141.5 132.2 95.1 62.6 44.1 1336.90 3.66 

5 senakisenakisenakisenaki    47.6 63.8 102.1 132.2 174.0 187.9 169.4 154.3 133.4 98.6 58.0 47.5 1368.80 3.75 

II 

6 gagragagragagragagra    48.7 75.4 113.7 129.9 169.4 187.9 174.0 163.6 149.6 63.8 68.4 46.4 1390.80 3.81 

7 walkawalkawalkawalka    63.8 82.4 121.8 139.2 154.3 172.8 178.6 160.1 116.0 89.3 62.6 55.7 1396.60 3.83 

8 TbilisiTbilisiTbilisiTbilisi    49.9 65.0 106.7 134.6 169.4 190.2 192.6 176.3 127.6 94.0 51.0 42.9 1400.20 3.84 

9 soxumisoxumisoxumisoxumi    45.2 63.8 100.9 132.2 165.9 196.0 192.5 181.0 140.4 97.4 58.0 40.6 1413.90 3.87 

10 zugdidizugdidizugdidizugdidi    51.0 76.6 100.9 145.0 156.6 176.3 164.7 161.2 147.3 125.3 71.9 45.2 1422.00 3.90 

11 cagericagericagericageri    61.5 73.1 96.3 143.8 168.2 177.5 168.2 152.0 146.2 112.5 82.4 60.3 1442.00 3.95 

12 yvareliyvareliyvareliyvareli    62.6 74.2 100.9 146.2 160.1 194.9 183.3 162.4 133.4 97.4 74.2 63.8 1453.40 3.98 

13 onionionioni    68.4 77.7 109.0 133.4 155.4 177.5 175.2 162.4 148.5 118.3 85.8 66.1 1477.70 4.05 

III 

14 fasanaurifasanaurifasanaurifasanauri    76.6 87.0 113.7 136.9 155.4 177.5 178.6 168.2 134.6 107.9 78.9 67.3 1482.60 4.06 

15 manglisimanglisimanglisimanglisi    53.4 90.5 116.0 134.6 162.4 186.8 192.6 176.3 141.5 106.7 77.7 51.0 1489.50 4.08 

16 TelaviTelaviTelaviTelavi    51.0 75.4 118.3 147.3 182.1 200.7 203.0 184.4 138.0 96.3 58.0 49.9 1504.40 4.12 

17 SoviSoviSoviSovi    69.6 71.9 105.6 136.9 154.3 220.4 181.0 171.7 141.5 111.4 76.6 65.0 1505.90 4.13 

18 mestiamestiamestiamestia    63.8 78.9 97.4 138.0 155.4 190.2 201.8 185.6 141.5 123.0 77.7 65.0 1518.30 4.16 

19 bakurianibakurianibakurianibakuriani    60.3 87.0 123.0 157.8 183.3 189.1 192.6 174.0 147.3 116.0 83.5 58.0 1571.90 4.31 

IV 20 omaloomaloomaloomalo    83.5 87.0 135.7 156.6 167.0 182.1 193.7 155.4 149.6 126.4 74.2 69.6 1580.80 4.33 

21 gudaurigudaurigudaurigudauri    76.6 90.5 141.5 154.3 168.2 192.6 197.2 181.0 154.3 120.6 87.0 80.0 1643.80 4.50 

22 jvris uR.jvris uR.jvris uR.jvris uR.    88.2 99.8 135.7 157.8 174.0 190.2 199.5 192.6 148.5 123.0 84.7 77.7 1671.70 4.58 

V 23 mamisonis uR.mamisonis uR.mamisonis uR.mamisonis uR.    75.4 87.0 140.4 168.2 177.5 204.2 216.9 196.0 169.4 138.0 92.8 91.6 1757.40 4.81 

24 yazbegi, yazbegi, yazbegi, yazbegi, m/mTm/mTm/mTm/mT    80.0 99.8 164.7 177.5 218.1 235.5 204.2 176.3 153.1 123.0 90.5 74.2 1796.90 4.92 
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cxrili 2cxrili 2cxrili 2cxrili 2....    

mzis jamuri radiacia horizontisadmi 60°-iT daxril zedapirze, kvt·sT/m2 

####    meteosadgurimeteosadgurimeteosadgurimeteosadguri    
T v e e b iT v e e b iT v e e b iT v e e b i    

wliuriwliuriwliuriwliuri    
saS. saS. saS. saS. 
dR.dR.dR.dR.    IIII    IIIIIIII    IIIIIIIIIIII    IVIVIVIV    VVVV    VIVIVIVI    VIIVIIVIIVII    VIIIVIIIVIIIVIII    IXIXIXIX    XXXX    XIXIXIXI    XIIXIIXIIXII    

1 mwvane koncximwvane koncximwvane koncximwvane koncxi    98.06 135.14 122.30 81.03 100.05 119.15 163.60 115.61 126.44 142.73 112.76 106.26 1423.11 3.90 

2 lanCxuTilanCxuTilanCxuTilanCxuTi    102.79 114.14 114.94 99.53 99.22 116.09 108.01 132.17 146.62 151.70 123.61 109.00 1417.82 3.88 

3 anaseulianaseulianaseulianaseuli    102.79 106.60 125.22 102.86 113.85 113.88 110.60 138.84 141.52 145.92 112.20 116.79 1431.08 3.92 

4 sufsasufsasufsasufsa    95.58 125.62 138.43 101.01 107.23 112.32 115.29 125.94 153.35 144.55 117.06 100.99 1437.37 3.94 

5 senakisenakisenakisenaki    98.06 104.63 129.67 97.83 120.06 122.14 118.58 137.33 154.74 149.87 108.46 108.78 1450.14 3.97 

6 gagragagragagragagra    100.32 123.66 144.40 96.13 116.89 122.14 121.80 145.60 173.54 96.98 127.91 106.26 1475.60 4.04 

7 walkawalkawalkawalka    131.43 135.14 154.69 103.01 106.47 112.32 125.02 142.49 134.56 135.74 117.06 127.55 1525.47 4.18 

8 TbilisiTbilisiTbilisiTbilisi    102.79 106.60 135.51 99.60 116.89 123.63 134.82 156.91 148.02 142.88 95.37 98.24 1461.26 4.00 

9 soxumisoxumisoxumisoxumi    93.11 104.63 128.14 97.83 114.47 127.40 134.75 161.09 162.86 148.05 108.46 92.97 1473.77 4.04 

10 zugdidizugdidizugdidizugdidi    105.06 125.62 128.14 107.30 108.05 114.60 115.29 143.47 170.87 190.46 134.45 103.51 1546.82 4.24 

11 cagericagericagericageri    126.69 119.88 122.30 106.41 116.06 115.38 117.74 135.28 169.59 171.00 154.09 138.09 1592.51 4.36 

12 yvareliyvareliyvareliyvareli    128.96 121.69 128.14 108.19 110.47 126.69 128.31 144.54 154.74 148.05 138.75 146.10 1584.62 4.34 

13 onionionioni    140.90 127.43 138.43 98.72 107.23 115.38 122.64 144.54 172.26 179.82 160.45 151.37 1659.15 4.55 

14 fasanaurifasanaurifasanaurifasanauri    157.80 142.68 144.40 101.31 107.23 115.38 125.02 149.70 156.14 164.01 147.54 154.12 1665.30 4.56 

15 manglisimanglisimanglisimanglisi    110.00 148.42 147.32 99.60 112.06 121.42 134.82 156.91 164.14 162.18 145.30 116.79 1618.96 4.44 

16 TelaviTelaviTelaviTelavi    105.06 123.66 150.24 109.00 125.65 130.46 142.10 164.12 160.08 146.38 108.46 114.27 1579.47 4.33 

17 SoviSoviSoviSovi    143.38 117.92 134.11 101.31 106.47 143.26 126.70 152.81 164.14 169.33 143.24 148.85 1651.51 4.52 

18 mestiamestiamestiamestia    131.43 129.40 123.70 102.12 107.23 123.63 141.26 165.18 164.14 186.96 145.30 148.85 1669.19 4.57 

19 bakurianibakurianibakurianibakuriani    124.22 142.68 156.21 116.77 126.48 122.92 134.82 154.86 170.87 176.32 156.15 132.82 1715.11 4.70 

20 omaloomaloomaloomalo    172.01 142.68 172.34 115.88 115.23 118.37 135.59 138.31 173.54 192.13 138.75 159.38 1774.21 4.86 

21 gudaurigudaurigudaurigudauri    157.80 148.42 179.71 114.18 116.06 125.19 138.04 161.09 178.99 183.31 162.69 183.20 1848.67 5.06 

22 jvris uR.jvris uR.jvris uR.jvris uR.    181.69 163.67 172.34 116.77 120.06 123.63 139.65 171.41 172.26 186.96 158.39 177.93 1884.77 5.16 

23 mamisonis uR.mamisonis uR.mamisonis uR.mamisonis uR.    155.32 142.68 178.31 124.47 122.48 132.73 151.83 174.44 196.50 209.76 173.54 209.76 1971.82 5.40 

24 yazbegi, yazbegi, yazbegi, yazbegi, m/mTm/mTm/mTm/mT    164.80 163.67 209.17 131.35 150.49 153.08 142.94 156.91 177.60 186.96 169.24 169.92 1976.11 5.41 
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cxrili cxrili cxrili cxrili 3333....    

mzis jamuri radiacia horizontisadmi 42°-iT daxril zedapirze, kvt·sT/m2 

####    meteosadgurimeteosadgurimeteosadgurimeteosadguri    
T v e e b iT v e e b iT v e e b iT v e e b i    

wliuriwliuriwliuriwliuri    
saS. saS. saS. saS. 
dR.dR.dR.dR.    IIII    IIIIIIII    IIIIIIIIIIII    IVIVIVIV    VVVV    VIVIVIVI    VIIVIIVIIVII    VIIIVIIIVIIIVIII    IXIXIXIX    XXXX    XIXIXIXI    XIIXIIXIIXII    

1 mwvane koncximwvane koncximwvane koncximwvane koncxi    90.4 122.8 119.4 97.5 127.6 159.5 148.9 137.7 147.2 152.1 111.0 94.7 1508.6 4.13 

2 lanCxuTilanCxuTilanCxuTilanCxuTi    94.8 103.7 112.2 119.7 126.5 155.4 140.4 157.4 170.6 161.7 121.6 97.1 1561.2 4.28 

3 anaseulianaseulianaseulianaseuli    94.8 96.9 122.3 123.7 145.2 152.4 143.8 165.4 164.7 155.5 110.4 104.0 1579.1 4.33 

4 sufsasufsasufsasufsa    88.2 114.1 135.2 121.5 136.8 150.3 149.9 150.0 178.5 154.1 115.2 90.0 1583.6 4.34 

5 senakisenakisenakisenaki    90.4 95.1 126.6 117.7 153.1 163.5 154.2 163.6 180.1 159.7 106.7 96.9 1607.5 4.40 

6 gagragagragagragagra    92.5 112.3 141.0 115.6 149.1 163.5 158.3 173.4 202.0 103.4 125.9 94.7 1631.6 4.47 

7 walkawalkawalkawalka    121.2 122.8 151.0 123.9 135.8 150.3 162.5 169.7 156.6 144.7 115.2 113.6 1667.3 4.57 

8 TbilisiTbilisiTbilisiTbilisi    94.8 96.9 132.3 119.8 149.1 165.5 175.3 186.9 172.3 152.3 93.8 87.5 1626.3 4.46 

9 soxumisoxumisoxumisoxumi    85.9 95.1 125.1 117.7 146.0 170.5 175.2 191.9 189.5 157.8 106.7 82.8 1644.1 4.50 

10 zugdidizugdidizugdidizugdidi    96.9 114.1 125.1 129.1 137.8 153.4 149.9 170.9 198.9 203.0 132.3 92.2 1703.5 4.67 

11 cagericagericagericageri    116.9 108.9 119.4 128.0 148.0 154.4 153.1 161.1 197.4 182.3 151.6 123.0 1744.0 4.78 

12 yvareliyvareliyvareliyvareli    118.9 110.6 125.1 130.1 140.9 169.6 166.8 172.1 180.1 157.8 136.5 130.2 1738.7 4.76 

13 onionionioni    130.0 115.8 135.2 118.7 136.8 154.4 159.4 172.1 200.5 191.6 157.9 134.8 1807.2 4.95 

14 fasanaurifasanaurifasanaurifasanauri    145.5 129.6 141.0 121.8 136.8 154.4 162.5 178.3 181.7 174.8 145.2 137.3 1809.0 4.96 

15 manglisimanglisimanglisimanglisi    101.5 134.8 143.8 119.8 142.9 162.5 175.3 186.9 191.0 172.9 143.0 104.0 1778.4 4.87 

16 TelaviTelaviTelaviTelavi    96.9 112.3 146.7 131.1 160.2 174.6 184.7 195.5 186.3 156.0 106.7 101.8 1752.9 4.80 

17 SoviSoviSoviSovi    132.2 107.1 130.9 121.8 135.8 191.7 164.7 182.0 191.0 180.5 140.9 132.6 1811.4 4.96 

18 mestiamestiamestiamestia    121.2 117.6 120.8 122.8 136.8 165.5 183.6 196.7 191.0 199.3 143.0 132.6 1830.8 5.02 

19 bakuriabakuriabakuriabakurianininini    114.6 129.6 152.5 140.4 161.3 164.5 175.3 184.4 198.9 187.9 153.6 118.3 1881.4 5.15 

20 omaloomaloomaloomalo    158.7 129.6 168.3 139.4 147.0 158.4 176.3 164.7 202.0 204.8 136.5 142.0 1927.5 5.28 

21 gudaurigudaurigudaurigudauri    145.5 134.8 175.5 137.3 148.0 167.6 179.5 191.9 208.3 195.4 160.1 163.2 2007.0 5.50 

22 jvris uR.jvris uR.jvris uR.jvris uR.    167.6 148.7 168.3 140.4 153.1 165.5 181.5 204.2 200.5 199.3 155.8 158.5 2043.4 5.60 

23 mamisonis uR.mamisonis uR.mamisonis uR.mamisonis uR.    143.3 129.6 174.1 149.7 156.2 177.7 197.4 207.8 228.7 223.6 170.8 186.9 2145.5 5.88 

24 yazbegi, m/mTyazbegi, m/mTyazbegi, m/mTyazbegi, m/mT    152.0 148.7 204.2 158.0 191.9 204.9 185.8 186.9 206.7 199.3 166.5 151.4 2156.3 5.91 
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cxrili cxrili cxrili cxrili 4444    

mzis jamuri radiacia horizontisadmi Tveebis mixedviT optimaluri daxris kuTxiT mdebare zedapirze, 

kvt·sT/m2²² 

####    meteosadgurimeteosadgurimeteosadgurimeteosadguri    
T v e e b iT v e e b iT v e e b iT v e e b i    

wliuriwliuriwliuriwliuri    
saS. saS. saS. saS. 
dR.dR.dR.dR.    IIII    IIIIIIII    IIIIIIIIIIII    IVIVIVIV    VVVV    VIVIVIVI    VIIVIIVIIVII    VIIVIIVIIVIIIIII    IXIXIXIX    XXXX    XIXIXIXI    XIIXIIXIIXII    

1 mwvane koncximwvane koncximwvane koncximwvane koncxi    101.9 135.1 123.3 108.4 142.1 177.8 163.6 141.6 137.3 143.7 112.8 107.6 1595.2 4.37 

2 lanCxuTilanCxuTilanCxuTilanCxuTi    106.8 114.1 115.8 133.2 140.9 173.2 154.3 161.9 159.3 152.7 123.6 110.4 1646.3 4.51 

3 anaseulianaseulianaseulianaseuli    106.8 106.6 126.2 137.6 161.7 169.9 158.0 170.0 153.7 146.9 112.2 118.3 1668.0 4.57 

4 sufsasufsasufsasufsa    99.3 125.6 139.5 135.1 152.3 167.6 164.7 154.2 166.6 145.5 117.1 102.3 1669.9 4.57 

5 senakisenakisenakisenaki    101.9 104.6 130.7 130.9 170.5 182.3 169.4 168.2 168.1 150.9 108.5 110.2 1696.0 4.65 

6 gagragagragagragagra    104.2 123.7 145.5 128.6 166.0 182.3 174.0 178.3 188.5 97.6 127.9 107.6 1724.3 4.72 

7 walkawalkawalkawalka    136.5 135.1 155.9 137.8 151.2 167.6 178.6 174.5 146.2 136.6 117.1 129.2 1766.4 4.84 

8 TbilisiTbilisiTbilisiTbilisi    106.8 106.6 136.6 133.3 166.0 184.5 192.6 192.2 160.8 143.8 95.4 99.5 1718.0 4.71 

9 soxumisoxumisoxumisoxumi    96.7 104.6 129.2 130.9 162.6 190.1 192.5 197.3 176.9 149.0 108.5 94.2 1732.5 4.75 

10 zugdidizugdidizugdidizugdidi    109.1 125.6 129.2 143.6 153.5 171.0 164.7 175.7 185.6 191.7 134.5 104.9 1789.0 4.90 

11 cagericagericagericageri    131.6 119.9 123.3 142.4 164.8 172.2 168.2 165.7 184.2 172.1 154.1 139.9 1838.3 5.04 

12 yvareliyvareliyvareliyvareli    134.0 121.7 129.2 144.7 156.9 189.1 183.3 177.0 168.1 149.0 138.8 148.0 1839.7 5.04 

13 onionionioni    146.4 127.4 139.5 132.1 152.3 172.2 175.2 177.0 187.1 181.0 160.4 153.4 1904.0 5.22 

14 fasanaurifasanaurifasanaurifasanauri    163.9 142.7 145.5 135.5 152.3 172.2 178.6 183.3 169.6 165.1 147.5 156.1 1912.4 5.24 

15 manglisimanglisimanglisimanglisi    114.3 148.4 148.5 133.3 159.2 181.2 192.6 192.2 178.3 163.3 145.3 118.3 1874.7 5.14 

16 TelaviTelaviTelaviTelavi    109.1 123.7 151.4 145.8 178.5 194.7 203.0 201.0 173.9 147.3 108.5 115.8 1852.6 5.08 

17 SoviSoviSoviSovi    148.9 117.9 135.2 135.5 151.2 213.8 181.0 187.2 178.3 170.4 143.2 150.8 1913.5 5.24 

18 mestiamestiamestiamestia    136.5 129.4 124.7 136.6 152.3 184.5 201.8 202.3 178.3 188.2 145.3 150.8 1930.7 5.29 

19 bakurianibakurianibakurianibakuriani    129.0 142.7 157.4 156.2 179.6 183.4 192.6 189.7 185.6 177.5 156.1 134.6 1984.5 5.44 

20 omaloomaloomaloomalo    178.7 142.7 173.7 155.0 163.7 176.6 193.7 169.4 188.5 193.4 138.8 161.5 2035.6 5.58 

21 gudaurigudaurigudaurigudauri    163.9 148.4 181.1 152.8 164.8 186.8 197.2 197.3 194.4 184.5 162.7 185.6 2119.6 5.81 

22 jvris uR.jvris uR.jvris uR.jvris uR.    188.7 163.7 173.7 156.2 170.5 184.5 199.5 209.9 187.1 188.2 158.4 180.3 2160.7 5.92 

23 mamisonis uR.mamisonis uR.mamisonis uR.mamisonis uR.    161.4 142.7 179.7 166.5 174.0 198.1 216.9 213.6 213.4 211.1 173.5 212.5 2263.5 6.20 

24 yazbegi, m/mTyazbegi, m/mTyazbegi, m/mTyazbegi, m/mT    171.2 163.7 210.8 175.7 213.7 228.4 204.2 192.2 192.9 188.2 169.2 172.1 2282.4 6.25 



  

 

cxrilcxrilcxrilcxrili 5.i 5.i 5.i 5.    

umzeo dReebis raodenoba 

    

####    meteosadgurimeteosadgurimeteosadgurimeteosadguri    
T v e e b iT v e e b iT v e e b iT v e e b i    

wliuriwliuriwliuriwliuri    
IIII    IIIIIIII    IIIIIIIIIIII    IVIVIVIV    VVVV    VIVIVIVI    VIIVIIVIIVII    VIIIVIIIVIIIVIII    IXIXIXIX    XXXX    XIXIXIXI    XIIXIIXIIXII    

1 yazbegi, m/yazbegi, m/yazbegi, m/yazbegi, m/mmmmTTTT    4 5 4 3 3 1 1 1 1 3 3 4 33 

2 zugdidizugdidizugdidizugdidi    9 8 9 5 3 3 3 1 3 3 7 11 65 

3 gudaurigudaurigudaurigudauri    5 5 5 4 3 2 2 2 2 6 7 7 50 

4 anakliaanakliaanakliaanaklia    9 9 6 5 3 2 1 2 2 3 6 8 56 

5 wyaltubowyaltubowyaltubowyaltubo    10 9 8 8 4 3 3 3 2 3 6 10 70 

6 senakisenakisenakisenaki    12 7 7 5 5 3 3 2 1 4 6 8 63 

7 foTifoTifoTifoTi    10 10 7 8 4 2 4 3 2 3 7 9 69 

8 saqarasaqarasaqarasaqara    10 8 7 5 4 2 2 1 2 3 8 10 62 

9 duSeTiduSeTiduSeTiduSeTi    6 6 5 3 3 1 1 1 2 4 5 6 43 

10 sufsasufsasufsasufsa    11 8 9 7 5 2 3 2 3 4 6 9 69 

11 nafareulinafareulinafareulinafareuli    10 7 7 6 4 1 1 2 3 4 7 9 61 

12 axmetaaxmetaaxmetaaxmeta    7 7 7 4 3 1 1 1 2 5 8 8 54 

13 skraskraskraskra    7 5 3 1 3 1 1 0 0 1 3 7 32 

14 gorigorigorigori    7 6 4 1 3 1 1 0 1 3 2 7 36 

15 TelaviTelaviTelaviTelavi    8 8 6 4 3 1 1 1 2 5 7 8 54 

16 anaseulianaseulianaseulianaseuli    11 9 9 7 5 3 4 3 3 4 7 8 73 

17 sairmesairmesairmesairme    11 9 9 6 4 2 3 2 3 4 8 11 72 

18 baxmarobaxmarobaxmarobaxmaro    9 9 6 2 3 3 3 2 2 5 5 9 58 

19 abasTumaniabasTumaniabasTumaniabasTumani    6 6 4 2 2 1 1 1 1 2 3 6 35 

20 gurjaanigurjaanigurjaanigurjaani    9 9 8 4 3 1 2 1 2 5 8 11 63 

21 bakurianibakurianibakurianibakuriani    6 5 5 4 4 2 2 2 2 3 4 6 45 

22 TbilisiTbilisiTbilisiTbilisi    8 7 6 4 3 1 1 1 2 4 7 9 53 

23 walkawalkawalkawalka    5 5 6 5 4 2 1 1 4 5 6 7 51 

24 radionovkaradionovkaradionovkaradionovka    4 5 3 0 3 0 1 0 1 2 1 4 24 

25 gardabanigardabanigardabanigardabani    4 5 4 3 2 1 1 1 2 5 6 7 41 

26 SiraqiSiraqiSiraqiSiraqi    9 9 8 4 3 1 1 0 2 4 6 9 56 

27 soxumisoxumisoxumisoxumi    12 8 7 5 4 1 2 1 1 3 5 10 59 

28 mwvane koncximwvane koncximwvane koncximwvane koncxi    11 9 8 7 4 4 4 4 4 4 8 10 77 
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