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saqarTveloSi mcire simZlavris momxmareblebis 

eleqtrifikacia mzis sinaTlis energiis gamoyenebiT 
 

S.nemsaZe, n.jaSi 

 

msoflios TiTqmis yvela qveyanaSi mniSvnelovani Sedegebia miRweuli eleqtroenergiis 
ganaxlebadi wyaro – mzis sinaTlis energiis eleqtroenergiaSi. msoflios wamyvani firmebis 
Splar Liting International, Sharp, Conchiglia–s mier warmoebuli kristaluri struqturis 
mqone siliciumisagan damzadebuli mzis modulebi 10-12% mq koeficientiT xasiaTdeba. mzis 
panelebi gamoiyeneba, rogorc energiis wyaro fotoeleqtrul eleqtrosistemebSi. 
gavrcelebulia ori tipis fotoeleqtruli sistema: avtonomiuri da samrewvelo qselTan 
mierTebuli.  
SerCeulia saSualo donis momxmarebeli, romelic dReSi moixmars 8350 vt.sT energias da 
gaviangariSebia, Tu ra farTobze unda iyos ganTavsebuli sistema, romelic uzrunvelyofs 
am donis momxmarebels eleqtroenergiiT.  

sakvanZo sityvebi: mzis energia, energiis gardamqmneli, akumulatori, mzis paneli, 
radiacia. 

 

rogorc cnobilia, saqarTvelo mTiani qveyanaa, sadac mravlad aris dasaxlebuli 

punqtebi mcirericxovani mosaxleobiT, sazafxulo da sazamTro saZovrebi, sasoflo-

sameurneo fermebi, nakrZalebi, turistuli infrastruqtura, satransporto da 

sakomunikacio sistemebi, ganlagebuli sakmaod daSorebiT eleqtroenergiis 

sadistribucio qselidan. maTi qselidan eleqtroenergiiT saimedo momarageba 

dakavSirebulia did xarjebTan da teqnikur sirTuleebTan. gansakuTrebiT 

gaZnelebulia eleqtroenergiis miwodebis saimedoobis uzrunvelyofa mTian regioneb-

Si bunebrivad rTuli meteorologiuri pirobebis gamo. igive SeiZleba iTqvas mTian 

regionebSi arsebuli Zalovani struqturebis, garemos dacvis da sxva obieqtebis 

eleqtroenergiiT uzrunvelyofis Sesaxeb. 

amave dros, msoflios TiTqmis yvela qveyanaSi mniSvnelovani Sedegebia miRweuli 

eleqtroenergiis ganaxlebadi wyaroebis – mzis sinaTlis energiis uSualod 

eleqtroenergiad gardamqmnelebis damuSavebaSi. aSS-Si, iaponiaSi, CineTSi da sxva 

qveynebSi Seqmnilia maRalefeqturi naxevargamtaruli fotovolturi gardamqmnelebi, 

akumulatorebi, marTvisa da kontrolis sistemebi, romlebic saSualebas iZleva 

Seiqmnas maRali saimedoobis mqone avtonomiuri mcire simZlavris energosistemebi. 

mzis batareebis gamoyenebiT mzis energia uSualod gardaiqmneba eleqtroenergiad. 

mzis batarea aris ekologiurad sufTa da saimedo energiis wyaro da  SeiZleba 

imuSaos 25 da meti weli yovelgvari saeqspluatacio xarjebis gareSe. 

problema gansakuTrebiT aqtualuria dRevandel msoflioSi globaluri daTbobis 

pirobebSi, rodesac eleqtroenergiis warmoebisas Tbur da dizel 

eleqtrosadgurebiT, Sigawvis ZravebiT momuSave generatorebiT xdeba garemos 

dabinZureba sawvavis wvis produqtebiT. amave dros, mowinave industriuli qveynebis 

kiotos SeTanxmebis Tanaxmad, moxdeba im kompaniebis stimulireba, romlebic 

eleqtroenergiis warmoebisas aRkveTaven atmosferoSi 2CO -is gamotyorcnas imis 

gaTvaliswinebiT, rom 2kgCO39.0 Seesabameba kWh1 . am TvalsazrisiT mzis sinaTlis 

energiis fotovolturi gardamqmneli warmoadgens ekologiurad sruliad sufTa 
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energiis wyaros da misi gavrceleba did masStabebSi xels Seuwyobs aRniSnuli 

globaluri problemis dadebiT gadawyvetas. 

ZiriTadi nawili 

mzis sinaTlis energiis fotovolturi gardamqmneli eleqtroenergiis 

momxmareblebTan erTad, warmoadgens mikroenergetikul sistemas, romelsac gaaCnia 

energosistemisaTvis damaxasiaTebeli yvela funqcia: eleqtroenergiis generacia, 

energiis gadacema da ganawileba momxmareblebs Soris. fotovoltur gardamqmnels, 

anu mzis batareas aqvs eleqtroenergiis generatoris yvela maxasiaTebeli: energiis 

gardaqmnis koeficienti (mqk), dadgmuli an pikuri simZlavre, simZlavris saSualo 

mniSvneloba dRisiT, eleqtroenergiis sadReRamiso, sezonuri da wliuri gamomu-

Saveba, nominaluri Zabva da deni, Siga winaRoba, masa-gabarituli monacemebi, 

gamomuSavebuli energiis TviTRirebuleba, saimedooba, vargisianobis vada da sxv. am 

maxasiaTeblebis gansazRvris meTodebisa da saSualebebis damuSaveba warmoadgens 

aqtualur samecniero-teqnikur amocanas, romlis warmatebiT gadawyveta mniSvne-

lovnad ganapirobebs eleqtroenergiis am progresuli teqnologiis warmatebiT 

gavrcelebasa da danergvas.  

msoflios wamyvani firmebis (Solar Liting International, Sharp, Conchiglia da sxv.) 
mier warmoebuli kristaluri struqturis mqone siliciumisagan damzadebuli mzis 

modulebi xasiaTdeba mq koeficientiT farglebSi 10–12% [1]. ufro dabali 

efeqturoba aqvT modulebs, damzadebuls amorfuli struqturis siliciumisagan. 

Seqmnilia modulebi plastikuri masalebis gamoyenebiT, sadac mq koeficienti 

gaumjobesebulia arsebulTan SedarebiT 7%--T da perspeqtivaSi es cifri SeiZleba 

gaizardos 45%-mde [2]. aSS-is aidaxos Statis erovnul laboratoriaSi 

mimdinareobs samuSaoebi, ris Sedegadac mq koeficienti SeiZleba 80%-mde gaizardos 

[3].  

mzis panelebi gamoiyeneba, rogorc energiis wyaro fotoeleqtrul 

eleqtrosistemebSi. gavrcelebulia ori tipis fotoeleqtruli sistema: 

avtonomiuri da araavtonomiuri. 

 

 

   

 

 

nax. 1. 

nax. 1-ze naCvenebia avtonomiuri mikroenergetikuli sistema, romelic Sedgeba 

Semdegi elementebisagan: mzis elementi, kontroleri, akumulatori, invertori da 

momxmarebeli. 
avtonomiuri sistemebi gamoiyeneba mobiluri an ZiriTadi eleqtrogadamcemi 

xazebidan moSorebiT arsebuli obieqtebis eleqtromomaragebisaTvis.  

 
 

 

nax. 2. 

 

mzis paneli 

 

kontroleri 

 

akumulatori 
 

invertori 

მზის პანელი კონტროლერი მრიცხველიინვერტორი

 

datvirTva 

ელექტრო-
ქსელი 
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nax. 2-ze naCvenebia meore tipis sistemis blok - sqema, romelic gamomuSavebul 

eleqtroenergias gadascems eleqtroqselSi.  

ganvixiloT avtonomiuri sistemis calkeuli komponentebi. 

mzis paneli miiReba calkeuli fotoelementebis mimdevrobiT da paraleluri 

SeerTebiT. 

gansakuTrebiT didi gamoyeneba hpoves monokristaluri da polikristaluri 

siliciumis fotoelementebma. monokristaluri siliciumis elementebi gamoirCevian 

ufro maRali mq koeficientiT (15-20%). mzis modulis eleqtroparametrebi 

ganisazRvreba misi volt-amperuli maxasiaTebliT, romelic aRebulia standartuli 

pirobebisaTvis- STC (Standard Test Condition). STC  gulisxmobs: mzis gamosxivebis 

simZlavres – 1000 vt/m2, mzis elementebis temperatura – 250C, mzis speqtri – 450 

ganedze. 

voltamperul maxasiaTebels aqvs Semdegi saxe: 

 

 

 

 

 

 

 

 

 

nax. 3.  

   

volt-amperuli maxasiaTeblis mrudis gadakveTis wertili Zabvebis RerZTan 

warmoadgens uqmi svlis Zabvas -  Vus, xolo denis RerZis gadakveTis wertili – 

mokle SerTvis dens - ImS. amave sqemaze mocemulia simZlavreebis mrudi. Zabvis mniSv-

nelobas, romelic Seesabameba modulis maqsimalur simZlavres, ewodeba maqsimaluri 

simZlavris Zabva (muSa Zabva), xolo Sesabamis dens – maqsimaluri simZlavris deni 

(muSa deni). mzis elementis mq koeficienti ganisazRvreba damokidebulebiT modulis 

maqsimalur simZlavresa da dasxivebis simZlavres Soris.  

saWiro simZlavris da samuSao Zabvis misaRebad modulebs aerTeben mimdevrobiT an 

paralelurad. am saxiT Rebuloben fotoeleqtrul (panels) generators. 

generatoris simZlavre yovelTvis naklebia, vidre TiToeuli modulebis simZlavreTa 

jami, rac gamowveulia danakargebiT. 

cxr. 1-Si mocemulia zogierTi tipis mzis modulebis ZiriTadi parametrebi. 
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cxrili 1 

tipi 
masa, 

kg 

zoma (sigrZe, sigane da 

simaRle), mm 
simZlavre 

W 

uqmi svlis 

Zabva В 
mokle SerTvis 

deni А 
PVM-10  1,8  510 234 30  8,5...11  21,6  0,6...0,65  
PVM-15  3,5  508 410 30  14...18  21,6  0,9...1,05  
PVM-20  4,0  527 450 30  17...22  21,6  1,2...1,3  
PVM-30  6,0  975 410 30  28...36  21,6  1,9...2,1  
PVM-40  6,5  970 450 30  34...45  21,6  2,4...2,6  
PVM-50  7,7  970 595 30  42...55  21,6  2,8...3,2  

 

mzis dasxivebis simZlavris (radiaciis) cvlilebasTan Sesabamisad Seicvleba 

volt – amperuli maxasiaTeblis raodenobrivi parametrebi, kerZod dasxivebis 

simZlavris Semcireba iwvevs muSa denisa da mokle SerTvis denis mniSvnelobebis 

Semcirebas, xolo muSa Zabva da uqmi svlis Zabva Seicvleba umniSvnelod im 

SemTxvevaSi, Tu uzrunvelyofilia sistemis gamarTuli muSaoba.  

sistemis gamarTul muSaobas radiaciis cvlilebis dros uzrunvelyofs 

kontroleri (nax. 4). igi zomavs  modulis gamosaval Zabvas 

da dens da aregulirebs datvirTvas, raTa man imuSaos 

maqsimaluri simZlavriT.  

  rogorc avtonomiur, ise qselTan mierTebul sistemebSi, 

gamoyenebuli aris maqsimaluri simZlavris kontroleri – 

Solarix MPPT 2010. kontroleris algoriTmi saSualebas 

gvaZlevs mudmivad uzrunvelvyoT energiis maqsimaluri 

      nax. 4.        mowodeba mzis panelidan. kontroleri uzrunvelyofs sistemis 

              maqsimalur SesaZlo mwarmoeblobas nebismier bunebriv  

              pirobebSi.  

garda amisa, is uzrunvelyofs akumulatoris mdgomareobis kontrols. 
 

mowyobilobis Taviseburebani: 

• Zabvis donis regulireba; 

• Zabvis donis avtomaturi gansazRvra; 

• akumulatoris mravaljeradi damuxtvis teqnologia; 

• datvirTvis amorTva maqsimaluri simZlavris wertilis SesanarCuneblad; 

• datvirTvis avtomaturi xelaxali CarTva. 

 

dacvis funqciebi: 

•  akumulatoris gadamuxtvisagan dacva; 

•  akumulatoris dacva Rrma ganmuxtvisagan; 

•  dacva polusebis Senacvlebisagan datvirTvis, fotoeleqtruli modulis 

an akumulatoris CarTvisas. 

•  dacva mokle SerTvisagan mzis elementze da datvirTvaze; 

•  dacva wredis gaTiSvisagan akumulatoris ararsebobisas; 

•  dacva gadaxurebisagan da gadatvirTvisagan. 
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indikacia: 

•  mravalfunqciuri Suqdiodebiani indikacia; 

•  mravalferovani Suqdiodebiani indikatorebi; 

•  indikatorebi asaxaven Semdeg reJimebs: eqspluataciis reJims, damuxtvis  

  stadias, Secdomas. 

 

akumulatori warmoadgens alternatiuli energiis qimiur wyaros da yvelaze 

susti rgolia sistemaSi. akumulatoris batareis mwarmoebeli firmebi muSaoben maTi 

muSaobis gaumjobesebis sakiTxebze, raTa ufro gauxangrZlivon momsaxurebis vada.  

mikroenergetikuli sistemis awyobis mniSvnelovani etapi aris akumulatoris 

tevadobis SerCeva. tevadoba gamoiTvleba moxmarebuli energiis SefardebiT 

akumulatoris ZabvasTan. magaliTad: Tu jamuri energiaa 1000 vt, sT dReRameSi 

xolo 12 v - iani akumulatoris ganmuxtvis dasaSvebi siRrme – 50%, maSin 

akumulatoris tevadoba iqneba 1000/(12⋅0,5)=167 a.sT. 

energia, romelsac gamoimuSavebs Рw simZlavris mzis moduli,   

W = k Pw E / 1000,  
sadac k koeficientia, romelic zafxulSi 0,5-is tolia, xolo zamTarSi – 0,7-is. 

es elementi aregulirebs simZlavris danakargebs panelis mzeze gaxurebisas; E – mzis 
radiaciis mniSvneloba, romelsac viRebT warmodgenili cxrilidan. Tu mas gavyobT 

1000-ze, miviRebT im dros, romlis ganmavlobaSic mze anaTebs 1000 vt/m2-Tan 

intensivobiT; Рw – modulis pikuri simZlavre. 

cxr. 2-Si anaTvlebi mocemulia kvt.sT/m2–ebSi. saqarTvelos pirobebSi ivlisSi 

mzis radiaciaa 206,8 kvt.sT/m2. es niSnavs, rom ivlisSi mze anaTebs 206,8:31=6,6 

daaxloebiT 7 sT dRis ganmavlobaSi 1000 vt/ m2-ze intensivobiT.  
cxrili 2 

 

W = k Pw E / 1000 = 3966,61205,0 =⋅⋅ vt/sT,  
e.i. 1 m2 farTis modulidan saSualod vRebulobT 396 vt.sT energias.  

modulis SesarCevad pirvel rigSi unda ganisazRvros momxmareblebis jamuri 

simZlavre. yoveli momxmareblis simZlavre izomeba vatebSi da mocemulia maT 

sapasporto monacemebSi.  

magaliTisaTvis aviRoT saSualo momxmarebeli (cxr. 3). 
cxrili 3 

momxmarebeli simZlavre, 

vt 

muSaobis 

xangrZlivoba, sT 

moxmarebuli energia,  

vt.sT 

televizori 70 10 700 
macivari 480 10 4800 
naTurebi 20X5 6 600 
sarecxi manqana 500 0,5 250 
uTo 1000 0.5 500 
kompiuteri 150 10 1500 

Tve; 
saqarTvelo  

ganedi 430 
ianv. Teber. mart. aprili maisi ivnisi ivlis. agvis seqt. oqtom noemb. dekem.

weli-
wadi 

horizontaluri 
paneli, kvt. sT 

37.0 55.2 84.0 116.6 167.1 199.0 206.8 185.0 130.1 95.4 54.2 34.7 1365.1
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sul gvaqvs 700+4800+600+250+500+1500=8350 vt.sT energia. rogorc ukve 

gaviangariSeT, 1 m2-ze paneli gvaZlevs 396 vt.sT energias. amitom 8350 vt.sT-s 

mogvcems panelebi, ganlagebuli 21 m2-ze.  

ianvris TveSi, rodesac mzis radiaciaa 37 kvt.sT/m2, mze anaTebs 37:31=1,2 

daaxloebiT 1.2 sT dRis ganmavlobaSi 1000 vt/m2-ze intensivobiT.  

W = k Pw E / 1000 =0,5⋅120⋅1,2=72 vt.sT,  

e.i. 1 m2 farTis modulidan saSualod vRebulobT 72 vt.sT energias.  

zemoT ganxiluli momxmareblisaTvis, romelic saWiroebs 8350 vt.sT energias, 

saWiro iqneba panelebi 11672:8350 =  m2 farTobze ganlagebuli. 
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