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Temis aqtualobaTemis aqtualobaTemis aqtualobaTemis aqtualoba: dResdReobiT sazogadoebriv cnobierebaSi 

myardeba azri, rom momavlis energetika unda eyrdnobodes mzis 

energiis farTomasStabian gamoyenebas.  

mze _ es aris uzarmazari, uSreti, absoluturad uvnebeli 

energiis wyaro, romelic ekuTvnis yvelas da yvelasTvis 

xelmisawvdomia.  

mzis energetika amJamad ganixileba ara marto rogorc 

momgebiani dargi, aramed, rogorc grZelvadian perspeqtivaSi 

kacobriobisaTvis ualternativo energiis wyaro.   

msoflio industriaSi, Tanamedrove etapze igi iTvleba 

erT_erT swrafad da dinamiurad ganviTarebad mimarTulebad. 

saerTaSoriso energetikuli saagentos (IEA) prognoziT, 2050 

wlisTvis mzis fotoenergetikam unda uzrunvelyos eleqtrul 

energiaze msoflio moTxovnilebis 20_25%.  

saerTod, sakmarisia dedamiwis zedapiris 0,7% daifaros mzis 

modulebiT, rom maT mier gamomuSavebulma energiam srulad 

daakmayofilos kacobriobis moTxovnebi eleqtruli energiaze.  

yovelive zemoTqmuls 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. 
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qselSi CarTuli mzis fes_ebi, Cveulebriv, didi simZlavreebiT 

gamoirCevian _ aTeuli kilovatidan gegavatamde, maSin, rodesac, 

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 

proeqtirebisaTvis Sesabamisi 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. 

mzis fes-ebis proeqtirebisas utyuari informaciis gamoyeneba 

iZleva misi parametrebis zusti da saimedo gaTvlis garantias.  

mzis radiaciuli da mzis naTebis reJimebi, anu mzis 

gamosxivebis sivrcobriv_droiTi dinamikis Taviseburebani da 

meteorologiuri faqtorebi yvelaze ukeT ganzogadebuli da 

asaxulia egreT wodebul mzis kadastrSi. 
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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 

gasaangariSeblad da dasaproeqteblad. 

naSromis mizani:naSromis mizani:naSromis mizani:naSromis mizani: sadoqtoro naSromis mTavar mizans 

warmoadgens saqarTvelos pirobebisaTvis mzis fotoeleqtruli 

sistemebis parametrebis gaangariSebis meTodikis SemuSaveba. am 

meTodikis gamoyenebiT maTi proeqtireba, damzadeba, instalacia da 

danergva. 

nanananaSromis Sedegebi da mecnieruli siaxleSromis Sedegebi da mecnieruli siaxleSromis Sedegebi da mecnieruli siaxleSromis Sedegebi da mecnieruli siaxle:  

1.  ganisazRvra horizontalur zedapirze mosuli mzis jamuri 

radiaciis gadasayvani koeficientebi daxrili zedapirebisa- 

Tvis. es koeficientebi aucilebelia klimatis cnobarebSi Sesuli 

mzis jamuri radiaciis monacemebis praqtikuli gamoyenebisaTvis 

mzis fes-ebis proeqtirebisas. 

2. klimatis cnobarebSi da Sesabamis samecniero literaturaSi 

arsebul monacemebze, mzis jamuri radiaciis  praqtikuli 

gazomvebis da mzis fotoeleqtrul sistemebze mravalwliani 

monitoringis Sedegebze dayrdnobiT SemoTavazebulia saqarTvelos 

mzis kadastri, romlis gamoyeneba SesaZlebelia mzis 

naxevargamtaruli mcire simZlavris fotoeleqtruli sistemebis 

proeqtirebisaTvis, rogorc sawyisi informaciis  wyaro.    

3 . mzis naxevargamtaruli fes-ebis proeqtirebis gamartivebis 

mizniT SemoRebulia, specialuri koeficientebi (feg-is da batareis) 

da mocemulia maTi mniSvnelobebi Tbilisisa da saqarTvelos 

teritoriis radiaciuli zonebisaTvis.  

4. damuSavda, aiwyo da gamoicada mzis naxevargamtaruli fes-

ebis Semadgeneli komponentebi: konstruqcia, mzis traeqtoriis 

Tanmdevi sistemis marTvis bloki, sinusoidaluri invertori, mzis 



6 

 

energiis mricxveli (maTi eleqtruli maxasiaTeblebi ucxour 

analogebs ar Camouvardebian, xolo RirebulebiT naklebi arian). 

5. SemuSavebuli meTodikis gamoyenebiT daproeqtda, damzadda 

da praqtikul pirobebSi gamoicada sxvadasxva daniSnulebis da 

simZlavris aTeulobiT mzis naxevargamtaruli avtonomiuri fes-i. 

6. gakeTda mzis naxevargamtaruli mcire simZlavris 

fotoeleqtruli sistemebis saqarTveloSi gamoyenebis da maTi 

ganviTarebis perspeqtivebis analizi. 

Sedegebis gamoyenebis sferoSedegebis gamoyenebis sferoSedegebis gamoyenebis sferoSedegebis gamoyenebis sfero: naSromSi SemoTavazebuli mzis 

radiaciis kadastris monacemebi warmatebiT SeiZleba iqnas 

gamoyenebuli mzis naxevargamtaruli fes-ebis proeqtirebisas, 

rogorc saimedo sawyisi, sabazo informaciis wyaro. naSromSi 

damuSavebuli mzis fes-ebis parametrebis _ feg-is pikuri 

simZlavris  da akumulatoruli batareis energotevadobis 

gansazRvris martivi meTodika SeiZleba warmatebiT gamoyenebul 

iqnas saqarTveloSi sxvadasxva daniSnulebis, mcire simZlavris 

avtonomiuri mzis fes-ebis proeqtirebisas.  

naSromSi miRebuli Sedegebi agreTve SeiZleba momavalSi 

warmatebiT gamoyenebul iqnas qselSi CarTuli didi simZlavris 

fes-ebis proeqtirebisas. kerZod, maT mier gamomuSavebuli 

eleqtroenergiebis mniSvnelobebis gaangariSebisaTvis. 

wlebis ganmavlobaSi damuSavebulma mzis fes-isTvis sxvadasxva 

daniSnulebis samagrma konstruqciebma da eleqtronulma blokebma 

mravaljer warmatebiT gaiares gamocda rTul meteorologiur da 

klimatur pirobebSi. aqedan gamomdinare, momavalSic, maTi 

gamoyeneba mzis fes-ebis saimedo funqcionirebis garantias iZleva.  

kvlevis obieqtikvlevis obieqtikvlevis obieqtikvlevis obieqti: kvlevis obieqts zogadad warmoadgenda mzis 

energiis mcire simZlavris naxevargamtaruli avtonomiuri fes-i. 

saqarTveloSi misi daproeqtebis, damzadebis da gamoyenebis 

problemebis Seswavla.  
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disertacia Sedgeba: Sesavlisagan, TerTmeti Tavisgan, daskvnis, 

danarTis da gamoyenebuli literaturis CamonaTvalisgan. 

disertaciis moculoba Seadgens 137 gverds, naxazebis 

raodenoba _ 49, cxrilebis raodenoba _ 16 da gamoyenebuli 

literaturis wyaro _ 40. 

disertaciis pirvel TavSdisertaciis pirvel TavSdisertaciis pirvel TavSdisertaciis pirvel TavSiiii mocemulia dedamiwis zedapirze 

mzis radiaciis Sesaxeb zogadi informacia, ZiriTadi mcnebebi da 

gansazRvrebebi. sxvadasxva faqtorebis gavlena mzis radiaciis 

sidideze sxvadasxva orientaciis mimReb zedapirze. ganmartebuli 

aris mzis jamuri radiaciis mdgenelebis _ pirdapiri, difuzuri 

anu gabneuli da areklili radiaciebis warmoqmnis meqanizmebi; maTi 

wvlili saerTo jamur radiaciaSi. mocemulia TiToeuli 

mdgenelisTvis Teoriuli formulebi.  ganxilulia mzis jamuri 

radiaciis damokidebuleba simaRleze zRvis donidan. 

meore Tmeore Tmeore Tmeore TavSiavSiavSiavSi ganxilulia helioenergetikuli gamoTvlebis 

informaciuli uzrunvelyofis Taviseburebebi. miTiTebulia 

helioenergetikuli gamoTvlebisaTvis saWiro sawyisi informaciis 

wyaroebi.  

dawvrilebiT aris daxasiaTebuli saqarTvelos teritoriaze 

mzis radiaciuli da mzis naTebis reJimebi. mocemulia 

literaturaSi arsebuli saqarTvelos helioenergetikuli 

resursebis ganawilebis ruqa. dasabuTebulia masSi moyvanili 

monacemebis miuRebloba mzis naxevargamtaruli fes-ebis 

daproeqtebisas, rogorc sawyisi informaciis wyaro. 

mesame TavSimesame TavSimesame TavSimesame TavSi ganxilulia mzis naxevargamtaruli 

fotoenergetikis fizikuri safuZvlebi. fotoelementis eleqtro 

mamoZravebeli Zalis da fotodenis warmoqmnis meqanizmebi. mzis 

elementis energetikuli maxasiaTeblebis Taviseburebebis 

analizisaTvis mocemulia eqvivalenturi sqema, muSa denis da Zabvis 

formulebi. 
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ganxilulia mzis elementis volt-amperuli da energetikuli 

maxasiaTeblebi: uqmi svlis_ U0 = U0 (R),  roca I = 0, T = const; 

datvirTvis_ Udatv = Udatv (R), I = const;  simZlavris- N (Udatv, R) ;  N 

(Udatv, t
° C), roca R= const; margi qmedebis koeficientis- η(Udatv);    

naSromSi ganxilulia mzis fes-is Semadgeneli ZiriTadi 

komponentebi: mzis moduli, mzis damuxtvis kontroleri, 

akumulatoruli batarea da invertori da maTi mokle daxasiaTeba. 

aseve ganxilulia mzis energetikis ekonomikuri da ekologiuri 

aspeqtebi. 

meoTxe TavSimeoTxe TavSimeoTxe TavSimeoTxe TavSi ganxilulia eqsperimentuli meTodika, 

gamoyenebuli xelsawyoebi da maTi maxasiaTeblebi.  

naSromSi ganxorcielebuli eqsperimentebi: mimRebi zedapiris 

optimaluri daxris kuTxis, mzis jamuri radiaciis gadasayvani 

koeficientebis da mzis feg-is mier gamomuSavebuli energiebis 

mniSvnelobebis gazomva-gansazRvra ganxorcielda mzis modulis  

uSualo gamoyenebiT. 

eqsperimentebSi gamoyenebuli iyo winaswar dakalibrebuli 

monokristaluri siliciumis mzis moduli, romlis pikuri 

simZlavre (standartul pirobebSi – 1000vt/m2 sinaTlis intensiobis 

dasxivebisas, da 25°C temperaturis dros) iyo 17,5 vati.  

eqsperimentebSi agreTve iyo gamoyenebuli Tanamedrove 

mowyobilobebi “onset korporeiSenis” hobo-s tipis (Onset corporation-  

HOBO) xelsawyoebi, romliTac xdeboda mzis jamuri radiaciebis 

gazomva uwyvet reJimSi, or wuTiani intervalebiT. 

mexuTe TavSimexuTe TavSimexuTe TavSimexuTe TavSi ganxilulia horizontalur zedapirze dacemuli, 

mzis jamuri radiaciis daxrili zedapirisaTvis gadasayvani 

koeficientebis gansazRvra. 

klimatis cnobarebSi mzis radiaciis Sesaxeb arsebuli 

monacemebi Seesabameba horizontalur zedapirze mosul radiacias. 

feg_i ki, rogorc wesi, horizontisadmi garkveuli kuTxiT aris 
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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. 

mzis jamuri radiaciis gadasayvani koeficienti 

horizontaluri zedapiridan daxrili zedapirisTvis Semdegnairad 

gamoiTvleboda: 

dRis ganmavlobaSi TiToeuli optimaluri kuTxiT 

dafiqsirebuli da agreTve horizontalur mdgomareobaSi myofi 

feg_idan 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 gamomuSavebuli 

energiis mniSvnelobasTan warmoadgens mzis jamuri radiaciis 

gadasayvani koeficientebis mniSvnelobebs.  

gazomvebi tardeboda da Sesabamisad koeficientebi 

gamoiTvleboda mowmendili da Rrubliani cis pirobebisTvis 

calcalke. Semdgom moxda miRebuli monacemebis gasaSualeba 

amindis realuri pirobebisaTvis Semdegi formuliT: 

)t1(t10

K )t1(t10
K Q21Q

Q −+
−+Κ⋅

=   

sadac  

t _ mzis naTebis realuri xangrZlivobis SesaZlosTan 

fardobis Tviuri mniSvnelobaa; 
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 KQ1, KQ2 _ mzis jamuri radiaciis gadasayvani koeficientebia 

mowmendili da Rrubliani amindis pirobebisaTvis Sesabamisad. am 

formuliT gamoTvlili gasaSualoebuli koeficientebis 

mniSvnelobebis mixedviT agebuli grafikebi mocemulia nax. 1. 

 

 ნახნახნახნახ.1. .1. .1. .1.  mzis jamuri radiaciis gadasayvani koeficientebi 

realuri amindis pirobebisaTvis. 

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 1. 

cxrili cxrili cxrili cxrili 1111    

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 
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 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 1,5_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 

arsebuli, horizontalur zedapirze dacemuli, mzis jamuri 

radiaciis mniSvnelobebis gadayvana daxrili zedapirisaTvis 

(disertaciis danarTi, cxrili 2,3,4). 

memememeeqvseqvseqvseqvse TavSie TavSie TavSie TavSi ganxilulia  mzisadmi sxvadasxva orientaciis 

fotoeleqtruli generatoris  mier amindis sxvadasxva pirobebSi 

gamomuSavebuli energia. 

amindis sxvadasxva pirobebSi gamomuSavebuli energiis 

Sesafaseblad Tbilisis pirobebSi Catarda kvlevebi. dakvirvebebi 

gazomvebi mimdinareobda samxreTis azimutis, horizontisadmi 

sxvadasxva kuTxiT daxril da agreTve, dRis ganmavlobaSi mzis 

sxivebisadmi marTebulad mimarTul _ mzis traeqtoriisadmi Tanmdev 

feg_ze. 

eqsperimentebiT dadginda, rom Qqveda iarusis 8_10 baliani 

Rrublianobis dros (2000 metramde), rodesac sinaTlis intensivoba 

0.01 kvt/m2_ze naklebia feg_i praqtikulad sasargeblo energias ver 
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gamoimuSavebs. es ZiriTadad xdeba wvimiani, Tovliani da nisliani 

amindis dros.  

samxreTis azimutis, horizontisadmi sxvadasxva kuTxiT 

daxrili 100 vati pikuri simZlavris feg-is mier saSualod, 

dRiurad gamomuSavebuli energiis mniSvnelobebi mocemulia 

grafikze    (nax.2.) 

 

ნახნახნახნახ.2.  .2.  .2.  .2.  samxreTis azimutis, horizontisadmi sxvadasxva kuTxiT 

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

gamomuSavebuli energiebi. 

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. 

horizontisadmi 60°-iani dafiqsirebuli feg_is mier  dRiurad 

generirebuli energia weliwadis “civ” periodSi 

(oqtombridan_martamde) icvleba 400-dan 500 vt.sT-mde. 
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cxadia, maqsimaluri energiis miRebis TvalsazrisiT 

umjobesia feg_i yovelTviurad optimaluri kuTxiT ganTavsdes 

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 

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%-ani danakargi. 

memememeSvidSvidSvidSvide TavSie TavSie TavSie TavSi Sefasebulia  saqarTvelos teritoriaze mzis 

jamuri radiaciis ganawilebis Taviseburebebi. SemoTavazebulia 

saqarTvelos mzis kadastris axali versia. 

gasuli saukunis 60-80-iani wlebSi mecnierebma Seiswavles 

saqarTvelos taritoriaze mzis radiaciis ganawileba da Seadgines 

saqarTvelos helioenergetikuli resursebis ruqa _ mzis kadastri. 

aRniSnuli kadastri, rogorc erTi SexedviTac 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. 
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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 

 

    nax.nax.nax.nax.    3333....        saqarTvelos axali mzis kadastri 

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. 

garda amisa, gaTvaliswinebulia bolo 15 wlis praqtikuli 

gamocdileba: saqarTvelos teritoriaze arsebuli 100-ze meti mzis 

fotoeleqtruli sistemebis funqcionirebaze monitoringis 

Sedegebi.  
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zemoT Tqmulis SejerebiT, saqarTvelos mzis radiaciis ruqa-

kadastri, zonebis mixedviT dayofili, SeiZleba Semdegnairad 

warmovadginoT (nax. 3.). 

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. 

memememervrvrvrve TavSie TavSie TavSie TavSi ganxilulia      mzis fotoeleqtruli sistemebis 

eleqtruli parametrebis gaangariSebis meTodikis SemuSaveba. 

gamoTvlebis gamartivebis mizniT Semotanilia koeficienti,  

pirobiTi saxelwodebiT “feg-is koeficienti”, romelic 

ricxobrivad tolia  Sefardebisa feg-is pikur simZlavresa da mis 

mier, drois garkveul periodSi (Tve, kvartali, weliwadi) 

gamomuSavebul saSualo dRiuri minimalur sasargeblo energiasTan.  

cxrili  cxrili  cxrili  cxrili  2222....    

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 

 

cxrilSi mocemuli (cxr.2.) energiis raodenobebi ar SeiZleba 

CaiTvalos sabolood sasargeblo energiad, romelic eleqtro 

datvirTvam unda moixmaros. energiis Semdegi danakargebi 

warmoiqmneba: akumulatoris damuxtva-ganmuxtvis procesSi (≈20%) da 

fes-is Semadgenel eleqtronul blokebSi _ kontrolerSi, 

invertorSi da sxva (≈10%). saboloo jamSi eleqtruli 
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momxmarebelamde aRwevs feg-is mier gamomuSavebuli eleqtruli 

energiis ≈ 70_75%. 

cxrilebis (sadisertacio naSromis danarTi) monacemebis 

gamoyenebiT, Tu winaswar gamoviangariSebT feg-is koeficients 

sxvadasxva daxrilobis feg-isaTvis, maSin martivadaa SesaZlebeli 

mzis feg-is pikuri simZlavris gansazRvra, romelic 

garantirebulad uzrunvelyofs eleqtruli datvirTvis kvebas 

amindis yvelaze mkacri pirobebis drosac ki. 

TbilisisTvis samxreTi azimutis horizontisadmi 60°-iT 

dafiqsirebuli mzis feg-isTvis es koeficienti tolia  

K0= 100/221≈0.45. 

sada K0 – feg-is koeficientia TbilisisaTvis, mocemuli 

daxris kuTxisTvis. 

cxrilis (cxr. 2) 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           (1) 

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; 
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K0 -  aris feg-is koeficienti TbilisisaTvis. 

cnobilia 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   (2) 

sadac, 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. 

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

         
 (3)

  
 

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 3333....    

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 3. 

unda aRiniSnos, rom cxrilSi mocemuli feg-is da batareis 

zonaluri koeficientebis pirdapiri gamoyeneba mzis fes-is 

eleqtruli parametrebis (feg-is pikuri simZlavre da akumulatoris 
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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. 

memememecxrcxrcxrcxre TavSie TavSie TavSie TavSi SemoTavazebulia  mzis energiis mcire simZlavris 

naxevargamtaruli, fotoeleqtruli sistemebis  klasifikacia da  

gamoyenebis sferoebis da moTxovnebis moculobis gansazRvra 

saqarTveloSi. 

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.    

 piko _ sistemebia, romelTa pikuri simZlavrea ramodenime 

aTeuli vati. maT (nanosgan) damatebiT SeuZliaT mcire simZlavris 

musikaluri centris, LCD televizoris, energodamzogi _ 

lumensenciuri da Suqdioduri (LED) naTurebis eleqtruli kveba    

 mikro _ sistemebia, romelTa pikuri simZlavrea ramodenime 

aseuli vati. maT mier gamomuSavebuli energia sakmarisia 220 

voltiani teqnikis: audio_video mowyobilobebis, ganaTebis sistemis  

da sxva eleqtrokvebisaTvis. 

mcire _ sistemebia simZlavriT daaxloebiT  kilovatis rigis. 

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

eleqtrokveba. 

 Ddidi _ sistemebi ramodenime kilovati simZlavriT, maT 

srulad SeuZliaT uzrunvelyon bina mzidan gamomuSavebuli 

eleqtroenergiiT, gaTbobis garda. 

saqarTvelos rTuli reliefidan gamomdinare misi teritoria 

eleqtruli 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. 

cxrili cxrili cxrili cxrili 4444.... 

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 _ 

 

dReisaTvis saqarTveloSi 200-ze meti araeleqtroficirebuli 

sofelia, romelSic daaxloebiT 1000_mde komli cxovrobs; 

sapatriarqos asze meti didi da patara araeleqtroficirebuli 
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monasteria; saqarTvelos ormocdaaTze met sasazRvro saguSagoebze 

centraluri eleqtro momarageba ar arsebobs.  

cxrilSi (cxr.4.) mocemulia saqarTveloSi mzis fes_ebis 

gamoyenebis sferoebi. instalirebuli da axlo perspeqtivaSi 

dasainstalirebeli sistemebis raodenoba. 

amJamindeli monacemebiT saqarTveloSi sul instalirebulia 

300-ze meti mzis fes-i, daaxloebiT 100 kvt jamuri pikuri 

simZlavriT. 

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.  

memememeaTaTaTaTe TavSie TavSie TavSie TavSi ganxilulia  saqarTvelos moTxovnebis Sesabamisi 

mzis fotoeleqtruli sistemebisTvis eleqtronuli blokebis, 

konstruqciebis damuSaveba, damzadeba da gamoyeneba. 

mzis fes_is proeqtirebisas datvirTvis Sesabamisi eleqtruli 

parametrebis gaangariSebis garda, agreTve mniSvnelovania 

konstruqciulad feg_is misadageba obieqtsa da garemosadmi. 

zogadad mzis feg-i, konkretuli garemoebebidan gamomdinare 

SeiZleba sxvadasxvanairad damagrdes. naSromSi mocemulia 

sxvadasxva konstruqciebis tipebi da maTi fotoebi. 

moTxovnilebidan gamomdinare damuSavda sxvadasxva 

simZlavris dasakec-gadasatani mobiluri, elastiuri, amorfuli 

kaJbadis mzis feg-is tipebi 

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: 

sinusoidaluri PWM tipis AC-DC Pinvertori, mzis traeqtoriis 
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Tanmdevi eleqtronuli sistema, mzis energiis mricxveli (amper-

saaTebis mTvleli). 

memememeTTTTeeeerTmeterTmeterTmeterTmete    TavSiTavSiTavSiTavSi    ganxilulia    saqarTveloSi mzis 

fotoeleqtruli sistemebis gamoyenebis 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: 

1. mzis feg-is mimRebi zedapiris horizontisadmi optimaluri 

daxris kuTxis cvlilebiT, rac iZleva saSualebas miviRoT wlis 

ganmavlobaSi gamomuSavebuli energiis daaxloebiT 40%-ani namati, 

uZravad fiqsirebul feg-Tan SedarebiT. 

2. mzis traeqtoriis Tanmdevi elqtronuli sistemis gamoyeneba 

energiis daaxloebiT 60%-ian namats iZleva mziani dRis 

ganmavlobaSi.  

rac Seexeba mzis energiidan miRebul eleqtroenergiis 

racionalur da efeqtur xarjva-gamoyenebas, yovelwliurad 

samomxmareblo bazarze Cndeba maRalefeqturi, energo damzogi 

sayofacxovrebo eleqtromowyobilobebi: ganaTebis sistemebi, 

televizorebi, macivrebi, sarecxi manqanebi da sxva.  

es energodamzogi mowyobilobebi daaxloebiT 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.  
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mzis fotoeleqtruli garamqmnelebis mier gamomuSavebuli 

energiis daaxloebiT 30%-iT gazrda, damatebiT kidev SesaZlebelia 

eleqtronuli mowyobilobis e.w. MPP (maqsimaluri simZlavris 

wertili) gamoyenebiT.  

naSromSi oTxi praqtikuli proeqtis magaliTze 

damtkicebulia mzis fes-ebis gamoyenebis ekonomiuri 

mizanSewoniloba da konkurentunarianoba tradiciul denis 

wyaroebTan SedarebiT.  

agreTve unda aRiniSnos, rom ekonomikuri 

konkurentunarianobis garda, aranakleb mniSvnelovania ekologiuri 

da esTetikuri faqtorebi. mTian da tyian adgilebSi eleqtruli 

xazebis gayvana moiTxovs gzebis gaWras, rac TvisTavad iwvevs 

tyeebis gaCexvas. aseT adgilebSi eleqtruli 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 eleqtro xazebis gayvanas sWirdeba Tveebi da wlebi.   

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 
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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;  

2. eqsperimentulad ganisazRvra samxreTis azimutis 

horizontisadmi sxvadasxva daxris kuTxeebisTvis 100 vati 

pikuri simZlavris mzis fotoeleqtruli generatoris 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 mziani amindis dros 
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gamomuSavebul energiaze. 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, horizontisadmi 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, 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; 
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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 akumulatoruli 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 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; 
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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 sadisertacio naSromSi. 

 

Abstract 

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 
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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. 

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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