
aSS- s s a e lCo 
s a q a rTv e loS i
The U.S.  Embassy 

in  Georg ia

ekologiurad sufTa energiis wyaroebi 

da maTi gamoyenebis teqnologiebi
 

saxelmZRvanelo masalebi

2 0 1 3  w e l i



avtorebi:
manana deviZe
marine firosmanaSvili

redaqtori: pimen dvali

recenzentebi: 	 Tamaz vaSakiZe, teqnikur mecnierebaTa doqtori
			   avTandil gelaZe, ganaxlebadi energiebis teqnologiebis 
						       eqsperti

broSura gamoica TbilisSi amerikis saelCos finansuri mxardaWeriT pro-
eqtis “ganaxlebadi energiebis mcire biznesis inciativaSi genderuli Tanas-
worobis mxardaWera“ farglebSi

aRniSnuli publikacia gankuTvnilia ekologiurad sufTa energiebis darg-
Si momuSave arasamTavrobo organizaciebisa da sasoflo TemebisaTvis, aseve 
gamoyenebadia ganaxlebadi energiebis dargis specialistebisa da umaRlesi 
saswavleblebis bakalavriatis studentebisaTvis, rogorc damxmare saxelmZ-
Rvanelo ekologiis mimarTulebiT praqtikuli mecadineobebSi. 

fondi `kavkasiis ekologia~
saqarTvelo, Tbilisi, krwanisi I Cixi, #3.
tel.: (+995 32) 272 20 60
el-fosta: mdevidze@caucasus.net

Funded through Democracy Commission Small Grants Program, the U.S. 
Embassy in Georgia

dafinansebulia saqarTveloSi aSS-is saelCos demokratiis 
ganviTarebis mcire sagranto programis mier



3

dedamiwa mzisgan  150 milioni kil-
ometriTaa daSorebuli. mze aTbobs 
atmosferos, okeanes da xmeleTs. qmnis 
klimats, iwvevs qars, zrdis cocxal 
organizmebs. mze yovelwliurad 
awvdis dedamiwas mTeli msoflios 
eleqtrosadgurebis mier gamomuSave-
bul energiaze ramdenime aTasjer met 
energias.

adamianebi dasabamidan iyenebdnen 
mzis energias. jer kidev 3000 wlis 
win TurqeTis sulTnis sasaxles mzeze 
gacxelebuli wyliT aTbobdnen.

me-12 saukunis qarTuli samonastro 
kompleqsi varZia Sedgeba 13 iarusisa 
da 600 oTaxisagan, romlebic mzisgan 
maqsimalurad iyo ganaTebuli da gamT-
bari. 

me-18 saukuneSi frangma mecnierma 
J. biufonma Seqmna Cazneqili sarke, 
romlis erT wertilSi (fokusSi) xvde-
boda mzis sxivebis anarekli. am sarkis 
saSualebiT 70 metridan SeiZleboda 
xis aaleba. Semdeg inglisSi Seqmnes 
ormxrivad amozneqili sarke, romelic 
mzis energiiT Tujs 3 wamSi, granits 
ki 1 wuTSi adnobda.

pirveli mzis wylis gamacxelebeli 

Sesavali

(xis yuTi minis saxuraviT), romelic 
wyals 880-mde acxelebda, Seqmna Svedma 
mecnierma, n. sosiurma.

1774 wels gamoCenilma frangma mec-
nierma, a. lavuaziem gamoiyena lin-
zebi, raTa mieRo mzis Tburi energia.

me-19 saukunis bolos frangma 
gamomgonebelma o. muSom parizis ga-
mofenaze waradgina xelsawyo – in-
solatori, romelic mzis sxivebis 
energiiT orTqlis Zravas amuSavebda. 
Tavis mxriv orTqlis Zrava amuSavebda 
sabeWd dazgas, romelic saaTSi 500 
gazeTs beWdavda.

1953 wels aSS-s erovnul aeroko-
smosur saagentoSi Seqmnes mzis ener-
giidan eleqtroenergiis mimRebi mow-
yobiloba.

1959 wels dedamiwis xelovnur Tan-
amgzavrze daamontaJes pirveli foto-
energogardamqmneli da dRemde yvela 
kosmosuri sadguri uzrunvelyo-
filia mzis fotoeleqtrosadguriT. 

mzis maRali potencialis qveynebSi 
ukve didi xania moqmedebs mzis fo-
toeleqtrosadgurebi. msoflioSi 
maTi jamuri simZlavre  22 gigavatis 
tolia.
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energoefeqturoba  aris garkveuli 
RonisZiebebis ganxorcielebis Sedegad 
naklebi raodenobis energiis moxmare-
biT arsebuli pirobebis SenarCuneba. 

energodazogva gulisxmobs naklebi 
energiis moxmarebas, Tumca SesaZloa 
arsebuli pirobebis gauareseba.

organuli saTbobis (navTobi, 
qvanaxSiri, bunebrivi airi) deficitma 
da misi Rirebulebis ganuwyvetelma 
zrdam energoefeqturoba Tanamedro-
veobis erTerT aqtualur problemad 
aqcia. 

energoefeqturi teqnologiebis 
danergva, energodamzogveli RonisZie-
bebis gatareba da saTbob-energeti-
kuli resursebis efeqturi gamoyeneba 
energousafrTxoebis erTerTi Ziri-
Tadi pirobaa. 

saqarTveloSi jer kidev gasuli 
saukunis 90-ian wlebSi saTbob–ener-
getikuli resursebis ekonomiiT Sei-
Zleboda 180 mln. kvt/sT eleqtroen-
ergiis, 20 000 tonaze meti pirobiTi 
saTbobis odenobiT naxSiris, 52 000 
tonamde gazisa da amdenive mazuTis 
dazogva. CamoTvlili energoresurse-
biT SeiZleboda 1,5 mln tona puris, an 
250 000 tona qaRaldis, anda 800 000 
tona karaqis warmoeba.

gamokvlevebis Tanaxmad saTbobisa 
da energiis saerTo raodenobidan 
SeiZleba daizogos:  mrewvelobaSi – 
daaxloebiT 70%, transportze – 15-
18%, soflis meurneobaSi – 10-14%,  ko-
munalur–sayofacxovrebo seqtorSi – 
15-25%.

aRsaniSnavia, rom 60 kvadratuli 
metri farTobis saxlis gaTbobas 
saqarTveloSi orjer meti energia 
sWirdeba, vidre aseTive mikroklima-
tur pirobebSi mdgari saxlis gaT-
bobas evrokavSiris qveynebSi!.. bolo 
wlebSi Cvens qveyanaSi Tanamedrove 
standartebis Sesabamisi bevri axali 
saxli aSenda, xolo Zvel, sabWoTa pe-
riodis SenobebSi masobrivad Secvales 

zogadi mimoxilva

energoefeqturoba da energodazogva

xis fanjrebi metaloplastmasis kar-
fanjrebiT, magram energoefeqturo-
bis TvalsazrisiT saerTo suraTi bev-
rad ar Secvlila. 

energoefeqturobis centris in-
formaciiT  Cveni Senobebis kedlebi, 
SeiZleba iTqvas, gamWvirvalea siTbo-
saTvis. zafxulSi, roca temperatura 
maRalia, advilad aRwevs sicxe SigniT 
da bevri energia gvWirdeba, rom saxli 
gavagriloT. zamTarSic aseve - roca 
Zalian civa, bevri energia gvWird-
eba, rom saxli gavaTboT. samwuxarod, 
saqarTveloSi jer kidev Warbobs  Se-
nobebis sabWoTa kavSiris droindeli 
maxasiaTeblebi, rodesac globaluri 
garemosdacviTi sakiTxebi saerTod ar 
idga dRis wesrigSi da rodesac en-
ergomatareblebi TviTRirebulebaze 
iafi iyo. 

saTbob-energetikuli resursebi 
(bunebrivi airi, navTobi, navTob-
produqtebi, eleqtroenergia) saqarT-
veloSi ZiriTadad Semodis sxva 
qveynebidan. amasTanave am resursebis 
gamoyenebis efeqturoba 45%-s ar 
aRemateba. dRes Cven gvaqvs msoflio 
fasis energomatareblebi, movixmarT 
sxvis resurss, vyidulobT mas Zvirad 
da naxevars qars vatanT. amitom gansa-
kuTrebiT mniSvnelovania energoefeq-
turobis gaumjobeseba. aqedan gamom-
dinare, energetikuli seqtoris pri-
oritetul mimarTulebad unda iqces  
energetikuli resursebis mdgradi 
gamoyeneba, momWirneobiT xarjva da 
energiis alternatiuli wyaroebis 
gamoyeneba.

saqarTvelom 1994 wels moax-
dina klimatis cvlilebaze gaeros 
xelSekrulebebis ratificireba, 1996 
wels Seqmna klimatis dacvis erovnuli 
programa, 1999 wels miuerTda kiotos 
protokols. Sesabamisad, arsebobs 
energoefeqturobisa da energoda-
zogvis pirobebi sufTa ganviTarebis 
meqanizmis CarCoebSi.
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eleqtruli da siTburi energiebis 
efeqturad gamoyenebisaTvis saWiroa 
vicnobdeT energiis ZiriTad wyaroebs. 
energiis tradiciul, araganaxlebad 
wyaroebs warmoadgens bunebrivi airi, 
qvanaxSiri, navTobi da birTvuli saT-
bobi. xolo energiis ganaxlebad wyar-
oebs miekuTvneba wylis, mzis, qaris, 
geoTermuli da biomasis energiebi.

miuxedavad imisa, rom navTobis 1970 
wlis krizisis Semdeg 40 welze meti 
gavida, msoflios wamyvan qveynebSi 
ganxorcielebuli energoefeqturo-
bis RonisZiebebi ar aRmoCnda sakmarisi 
energetikaSi, ekologiasa da politi-
kaSi arsebuli problemebis gadasaWre-
lad.

araganaxlebadi energiis wyaroebis 
(navTobi da sxva wiaRiseuli saTbobi) 
intensiuri gamoyenebis Sedegad at-
mosferoSi grovdeba naxSirorJangis 
didi raodenoba, rac globaluri 
daTbobis ZiriTadi mizezia.

organuli saTbobis wvis Sedegad 
msoflioSi yovelwliurad daaxloe-
biT 6 miliardi tona naxSirorJangi 
gamoiyofa. Sedegad dedamiwis atmos-
feroSi mudmivad izrdeba naxSiror-
Jangis koncentracia.

biosfero da okeanis zedapiri ver 
STanTqavs gamoyofili naxSirorJangis 
naxevarsac ki. Warbi naxSirorJangi il-
eqeba atmosferoSi da qmnis „garss“. es 

araganaxlebadi energoresursebi da maTi

gamoyenebis Sedegad warmoSobili problemebi

procesi  dedamiwaze iwvevs saTburis 
efeqts da globalur daTbobas.

vinaidan naxSirorJangis koncen-
traciis momatebis Sedegad 2050 wl-
isTvis planetis temperatura savarau-
dod 1-3,5 gradusiT aiwevs, ekologebis 
gaTvlebiT mosalodnelia stiqiuri 
kataklizmebi da klimatis global-
uri cvlilebebi. 

msoflio energetikuli sabWos da 
sxva saerTaSoriso organizaciebis 
prognoziT ki energiis aratradici-
uli wyaroebisa da atomuri energet-
ikis ganviTarebis miuxedavad 2100 wl-
isTvis navTobisa da bunebrivi airis 
resursebi praqtikulad mTlianad 
amoiwureba.

adamianis bunebasa da garemoze 
zemoqmedebis Sedegi klimatis cvli-
lebis mTavrobaTSorisi panelis (IPCC) 
minacemebiT  fasdeba, rogorc kriti-
kul zRvarTan axlos mdgari. 

am procesebis SesaCereblad 
mniSvnelovania anTropogenuli 
faqtorebis (adamianis zemoqmedebiT 
gamowveuli faqtorebi) minimumamde 
dayvana.  amasTanave, siTburi energe-
tikis gamoyenebis Sedegad gamowveuli 
garemos dabinZurebis Semcirebis miz-
niT alternatiuli wyaroebis (ga-
naxlebadi energiebis) danergva, rac 
msoflios mTel rig qveynebSi Tanda-
TanobiT popularuli xdeba.

ganaxlebadi ewodeba energias, 
romlis miRebac SesaZlebelia mud-
mivganaxlebadi, amouwuravi wyaroe-
bidan, rogoricaa mze, qari, wyali, 
biomasa da sxva. evrokavSiris gegmis 
mixedviT 2020 wlisTvis energiis 20%–
is miReba unda moxdes ganaxlebadi en-
ergoresursebidan. siTburi energiis 
tradiciuli wyaroebi ki arsebuli 
ekologiuri mdgomareobis gaTval-
iswinebiT  daeqvemdebarebian garkveul 
SezRudvebs. 

vinaidan saqarTvelos gaaCnia Sez-
Ruduli araganaxlebadi energore-
sursi da damokidebulia importze, 
iseTi ganaxlebadi energiebis gamoy-
eneba, rogoricaa hidroeleqtroen-

ganaxlebadi energiebi

ergia da mzis energia, Seamcirebs im-
portis moTxovnas da warmoSobs ener-
gomiwodebis usafrTxoebas. Semcird-
eba agreTve naxSirorJangis emisia da 
klimatze mavne zemoqmedeba. miuxeda-
vad imisa, rom  ganaxlebad energiaSi 
investiciis xarji maRalia, Tavad en-
ergia  ufasoa. 

wylis resursebis wilis mixed-
viT saqarTvelo msoflios qveynebis 
pirvel xuTeulSia. miuxedavad amisa, 
aTvisebulia eleqtroenergiis gener-
aciis unaris mqone mdinareebis mx-
olod 18%. saqarTvelos 26 000 mdi-
naridan aseulobiT mdinare, romleb-
sac gaaCnia mwvane kategoriis 20 tera-
vat/sT simZlavris hidroeleqtrosad-
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guris potenciali, gamouyenebelia.
saqarTveloSi 2006 wlidan hi-

droeleqtrosadgurebis mier 
eleqtroenergiis warmoeba gaizarda 
TiTqmis 40%-iT, xolo Tboeleqtro-
sadgurebis mier warmoebuli energia 
Semcirda 55%-iT. amJamad moqmedebs 53 
hidroeleqtrosadguri da muSavdeba 
44 hesis mSeneblobis proeqti mcire 
hidroproeqtebis CaTvliT. Tumca 
kanonmdeblobis mixedviT hesebis (gan-
sakuTrebiT giganturis) mSeneblobis 
dawyebamde saWiroa garemoze zemoqme-
debis winaswari Sefaseba da analizi. 
winaaRmdeg SemTxvevaSi hesis mSeneblo-
bam SesaZloa uaryofiTad imoqmedos 
garemoze da gamoiwvios ekologiuri 
katastrofebi.  

dReisaTvis naklebad aris gamoy-
enebuli saqarTveloSi arsebuli sxva 
ganaxlebadi energiis wyaroebis po-
tencialic. wiaRiseuli resursebis 
Semcirebis fonze eleqtroenergiisa 
da cxeli wylis misaRebad aqtualu-
ria qaris, mzis, geoTermuli wylebis, 

biogazisa da sxva ekologiurad sufTa 
energiis wyaroebis gamoyeneba.

am mimarTulebiT aqtiurad muSaobs 
arasamTavrobo da sabanko seqtori. ev-
ropis rekonstruqciisa da ganviTare-
bis bankma gamoyo 35 milioni dolaris 
sakredito xazi da proeqtis „saqarT-
velos energoefeqturobis programa“ 
farglebSi Seqmna SeRavaTiani kredi-
tis gacemis SesaZlebloba. 

energokrediti aris sabanko 
produqti, romelic SeuZlia miiRos 
kerZo seqtoris warmomadgenelma ga-
naxlebad energiebSi investiciebis 
gansaxorcieleblad.

aseTi SeRavaTiani kreditis miReba 
SesaZlebelia Tibisi bankis, qarTu 
bankisa da banki respublikisgan. 

banki qarTus informaciiT es kred-
iti individualur momxmarebelsac 
aZlevs saSualebas, Seqmnas komforti 
sakuTar saxlSi da miiRos damatebiTi 
servisi teqnikur da finansur sakiTx-
ebSi konsultaciebis saxiT.

saqarTveloSi geoTermuli  wylebis 
saerTo rezervi dReSi 160 000 kubur 
metrs aRemateba da Seicavs gaxsnili 
marilebis minimalur raodenobas. 
qveynis 44 sabadoSi arsebuli maRali 
xarisxis geoTermuli wylis resursi, 
romelTa temperatura 30-110 gradu-
sis farglebSia, gamoedineba 206 Wisa 
da 4 wyaros saSualebiT. geoTermuli 
wylebi gamoiyeneba saTevze gubure-
bisa da pirdapiri gaTbobisTvis, sam-
rewvelo aplikaciebisa da saTburebis 
gasaTbobad da xasiaTdeba dabali ska-
lirebiT.

saqarTvelos aqvs saukeTeso geo-
grafiuli mdebareoba da klimati 
soflis meurneobis ganviTarebisT-
vis. misi teritoriis 40% tyiTaa da-
faruli. amitom saqarTvelos gaaCnia 
biomasuri energosadgurebis Seqmnis 
potenciali, gansakuTrebiT gaTbobisa 
da cxeli wylis misaRebad. soflad en-
ergomomaragebis mniSvnelovan wyarod 
iTvleba biomasa.

saqarTvelos gaaCnia agreTve qaris 
energiis didi potenciali. qaris 
siCqaris gazomva xdeboda 165 mete-
orologiur qvesadgurSi ramdenime 
aTeuli wlis manZilze. kvlevis Sede-

energiis alternatiuli wyaroebis resursi 

saqarTveloSi

gebiT saqarTveloSi qaris energiiT  
SesaZlebelia 4 mlrd kvt/sT-mde sim-
Zlavris eleqtroenergiis generacia. 
qaris energosadgurebisTvis yvelaze 
Sesaferi teritoriaa kavkasiis 
maRalmTiani zona, samxreT saqarTve-
los zegani javaxeTis regionSi da Savi 
zRvispireTis samxreTi nawili.

mzis energia aris mzis mier gamosx-
ivebuli energia, saidanac SeiZleba 
miviRoT Tburi da eleqtroenergiebi.

mzis energiis gamoyenebis dadebiTi 
mxareebi:
•	 mze energiis ganaxlebadi wyaroa.
•	 mzis energia saimedo da ekologi-

urad sufTaa da misi sxva formis 
energiebad gardaqmnisas garemo 
ar binZurdeba.

•	 mzis panelebis dayenebis Semdeg 
miRebuli energia ufasoa.

mzis energiis gamoyenebasTan dakavS-
irebuli problemebi:
•	 mzis panelebis maRali TviTRire-

buleba da fasi
•	 eleqtroenergiis misaRebad dRis 

sinaTlis arsebobis aucile-
bloba. 

•	 amindis gavlena mzis energiidan 
sxva formis energiis miRebaze.
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saqarTvelos geografiuli mde-
bareoba ganapirobebs mzis maRal ra-
diacias. mzis insolacia aris zeda-
piris 1 m2 farTobze STanTqmuli mzis 
energia. mzis energiis maCvenebeli sx-
vadasxva  geografiuli mdebareobisT-
vis sxvadasxvaa. maqsimaluri insola-
cia, 25000kvtsT/m2 aris ekvatorze. ek-
vatoridan daSorebiT es maCvenebeli 
klebulobs 400kvtsT/m2-de.

saqarTveloSi   250-280  dRe mzi-
ania da insolaciis maCvenebeli 1250-
1800kvtsT/m2 diapazonSi meryeobs, rac 

mzis insolaciis maCveneblebi

108 mgvt-mde eleqtroenegiis gen-
eraciis saSualebas iZleva. insol-
aciis saSualo dRiuri maCvenebeli ki 
4,2kvtsT/m2-ia. mzis aseT potencials 
SeuZlia wylis gacxeleba 40-50 gradus 
celsiusamde.

mtiralas, TuSeTisa da kintri-
Sis dacul teritoriebze ganxor-
cielda proeqtebi, romelTa mizani 
aris mosaxleobisa da turistuli 
obieqtebis uzrunvelyofa mzis ener-
giidan miRebuli eleqtroenergiiTa 
da cxeli wyliT.

ganaxlebadi energetikuli te-
qnologiebi farTod inergeba ada-
mianis saqmianobis mraval sferoSi. 
xSirad aseT teqnologiebs arat-
radiciulsac uwodeben, Tumca 
maTi umetesoba emyareba yvelaze 
tradiciul da istoriulad uZve-
les meTodebs, romlebsac iyenebdnen 
Cveni winaprebi.

yoveldRiur cxovrebaSi komfor-
tisa da higienisTvis  cxeli wyali 
da gaTboba  mniSvnelovani faqtoria. 
mTel msoflioSi, wyali tradiciu-
lad Tbeba sxvadasxva saxis sawvaviT, 
romelic xSirad Zviria. sawvavis sis-
tematuri gamoyeneba Zlier gavlenas 
axdens garemoze (mag. adgilobrivi 
tyis Cexva, atmosferos dabinZureba) 
da  adamianis janmrTelobaze.  uary-
ofiT gavlenas axdens saxifaTo  saw-
vavis (rogoricaa plastmasis narCe-
nebi) gamoyeneba sunTqvis sistemaze. 
es gansakuTrebiT exeba  soflis re-
gionebs. 

mzis energiis gamoyeneba Sesa-
Zlebelia heliosistemebis saSu-
alebiT. heliosistemebis gamoyeneba 
gansakuTrebiT aqtualuri da efeq-
turia msoflios mraval qveyanaSi  
calkeuli qalaqebis cxeli wyliT 
momaragebisa da sxva sayofacxovrebo 
miznebisTvis.

ganaxlebadi energetikuli teqnologiebi da 

cxelwyalmomaragebisaTvis gamoyenebuli 

energoresursebis Canacvlebis SesaZlebloba

mzis  energiiT

vinaidan mze anaTebs yvelgan da 
yvelasTvis. mzis energia SeiZleba 
gamoyenebul iqnes dabali insol-
aciis pirobebSic. magaliTad, germa-
niis CrdiloeTiT, sadac mzis eqspo-
zicia arc ise Zlieria,  ukve damon-
taJda mzis panelebi.

mzis koleqtorebSi (wyalgamacx-
eleblebSi)  mzis siTburi energiiT 
Tbeba wyali. koleqtorebi muSao-
ben eleqtroenergiis miwodebis ga-
reSe. mzis koleqtori gamoiyeneba 
saSxapisa da samzareulos cxeli 
wyliT mosamarageblad.  agreTve Se-
nobis gasaTbobad. Sesabamisad, Sesa-
Zlebeli xdeba  sxva saxis sawvavisa 
da eleqtroenergiis dazogva.

mzis koleqtorebi farTod gamoi-
ye neba zamTarSi mzis maRali dasx-
ivebis mqone adgilebSi. isini gamoi-
ye neba yvelgan, magram gansakuTrebiT  
aqtualuria maTi gamoyeneba soflad 
da mTian regionebSi, sadac xSirad 
xdeba eleqtroenergiiT momaragebis 
Seferxeba.

saqarTvelo mdebareobs sakmaod 
maRali insolaciis zonaSi, rac qmnis 
mzis energiis maRali efeqturobiT 
gamoyenebis pirobebs. amitom gaT-
bobisa da cxelwyalmomaragebisTvis 
CvenTanac gansakuTrebiT sainteresoa  
mzis energiis gamoyeneba heliosis-
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temebis saSualebiT. amJamad gamoy-
e nebuli saSualebebis mzis energiiT 
Casanacvleblad saWiroa winaswari 
Sefaseba da analizi. kerZod, unda 
vicodeT Semdegi:
•	 aris Tu ara sakmarisi mzis ener-

giis potenciali.
•	 teqnikuri TvalsazrisiT wlis 

romeli periodisTvis da ra raode-
nobis mosaxleobisTvisaa es ufro 
xelsayreli.

•	 ra tipisa da masStabis SezRudvebi 
SeiZleba arsebobdes mzis danad-
garebis gamoyenebis mimarT.

•	 rogoria mzis energiiT miRebuli 
ekonomia.

mTeli rigi monacemebi cxady-
ofs, rom Cvens qveyanaSi zamTris 
periodisTvisac aris cxeli wyliT  
momaragebisTvis  sakmarisi  mzis  en-
ergia.

winaswari SefasebiT 
•	 maRali insolaciis mTiani raioneb-

isTvis, sadac mosaxleobis finan-
suri SesaZleblobebi SezRudulia, 
upiratesoba unda mieniWos iafi 
heliosistemebis gamoyenebas.

•	 zomieri da dabali insolaciis 
raionebisTvis, sadac mosaxleobis 
finansuri SesaZleblobebi Sedar-
ebiT maRalia, SesaZlebelia gamoy-
e nebul iqnes praqtikulad yvela 
tipis heliosistema.

•	 saqarTvelos mosaxleobisTvis cx-
elwyalmomaragebis standartul 
sidided SeiZleba miviRoT 47-50 l/
suli dRe-RameSi. wylis gasacxel-
eblad saWiro energiis standar-
tul sidided erTi 4 suliani 
ojaxisTvis – daaxloebiT 8kvt/sT 
dRe-RameSi.

•	 saeqsperto SefasebiT saqarTvelos 
mosaxleobis cxelwyalmomarage-
baSi energetikuli resursebis 
moxmareba ganawilebulia Semdeg-
nairad:  SeSa – 45%,  bunebrivi 
airi – 31%, eleqtroenergia – 14%, 
sxva resursebi (Txevadi saTbobi, 
qvanaxSiri da sxva) – 10%.

•	 saqarTvelos gazificirebuli 
mosaxleobis daaxloebiT 80% 
cxelwyalmomaragebisTvis iyen-
ebs bunebriv airs, xolo 20% –  
eleqtroenergias. aragazificire-
bul mosaxleobaSi 10% iyenebs 
eleqtroenergias, 75% – SeSas, 

15% – sxva (-navTi, Txevadi airi, 
qvanaxSiri...) resursebs. amasTan, 
eleqtroenergiis moxmarebis efeq-
turobaa daaxloebiT 95%, bune-
brivi airis – 85%, SeSis – 50%. Se-
sabamisad, eleqtroenergiis wli-
uri xarji mosaxleobis cxelw-
yal–momaragebaSi Seadgens 520 000 
000 kvt/sT-s, bunebrivi airis – 137 
000 000 kub.m-s, xolo SeSis – 2 150 
000 kub. m-s.

•	 saqarTveloSi erTi 3-5 suliani 
ojaxis cxelwyalmomaragebis sim-
Zlavre saSualod udris 1,5 kvt-
s, xolo uwyveti muSaobis xangr-
Zlivoba – 1300-2500 saaTs weli-
wadSi. mzis danadgarebis sim-
Zlavris gamoyenebis koeficienti 
Seadgens 35-60%-s, rac imas niS-
navs, rom saqarTveloSi cxelwyal-
momaragebisaTvis mzis energiis 
potencialis gamoyeneba SesaZle-
belia mTeli wlis ganmavlobaSi.

•	 cxelwyalmomaragebisTvis gamoy -
e nebuli energetikuli resursebis 
mzis energiiT Canacvleba Sesa-
Zlebelia saqarTvelos mosax-
leobis 73%-Si. es saSualebas  
iZleva,  mTeli wlis ganmavlobaSi 
daizogos  daaxloebiT  41 000 000 
kub.m bunebrivi airi (rac 20 800 
000 laris ekvivalenturia), 316 
000 000 kvt/sT eleqtroenergia (50 
000 000 lari) da 2 000 000 kub. m 
SeSa, rac Seamcirebs naxSirorJan-
gis emisias 131 000t/w-iT. amasTan, 
TiToeuli ojaxi yovelwliurad 
dazogavs: bunebrivi airis Canacv-
lebisas 185 lars, eleqtroener-
giis – 492 lars, SeSis – 191 lars.

•	 erTi 4 suliani ojaxis cxelwyal-
momaragebisTvis saWiro koleq-
toris zedapiri saqarTvelos 
pirobebisTvis aris 2,2 kv.m, xolo 
cxeli wylis avzis moculoba– 
130 litri. aseTi monacemebis he-
liosistemebis fasi saqarTvelos 
bazarze  daaxloebiT 1300-5800 
laris farglebSi meryeobs. 200–
300 litris tevadobis rezer-
vuarisa da  2,8-5,6 kv.m zedapiris 
farTibiani koleqtorebis mqone 
standartuli heliosistemebis 
fasi 3000-4000 laria. Sesabamisad, 
danaxarjis ukugebis periodi 1,5-7 
welia. 

•	 gaTbobis sezonis xangrZlivobis 
gaTvaliswinebiT (noembridan apr-
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ilis CaTvliT) saSualo ojaxisT-
vis saWiroa 2-3 standartuli da-
nadgaris erTdrouli gamoyeneba, 
rac mniSvnelovnad aZvirebs siT-
buri energiis TviTRirebulebas 
(40 TeTri kvt/sT).

•	 zemoaRniSnulidan gamomdinare, 
saqarTveloSi eleqtroenergiaze 
arsebuli tarifebis pirobebSi 
heliosistemebis konkurentunari-

anoba SedarebiT dabalia, Tumca 
organul saTbobze fasebis mud-
mivi zrdis pirobebSi SesaZle-
belia mzis energiis gamoyenebis 
potenciali mkveTrad gaizardos. 
amasTanave, cxeli wylis gamaT-
boblebis damzadeba SesaZlebelia  
ojaxis pirobebSic, iafasiani ma-
salebiT.

arsebobs sxvadasxva saxis mzis wyalgamacxeleblebi, magram yvela maTgani 
efuZneba martiv princips: Savi zedapiri STanTqavs mzis siTbos da Semdeg am siT-
bos gadascems wyals. yvelaze martivi modelebi SeiZleba damzaddes ubralo 
masalebisgan tumbos, an sxva eleqtromowyobilobebis gareSe. antifrizis 
gamoyenebis SemTxvevaSi mzis koleqtoris efeqturi gamoyeneba SeiZleba zamTris 
pirobebSic.

praqtikuli nawili
heliosistemebis zogadi daxasiaTeba

imisaTvis, rom momxmarebelma ar-
sebuli pirobebis gaTvaliswinebiT 
sworad SearCios heliosistemis kom-
pleqtacia, sasargeblo iqneba helio-
sistemebis Tburi sqemebis sistemati-
zaciisa  da klasifikaciis gacnoba.

1. mzis  energiis gamoyenebis  xerxis  
mixedviT  arsebobs  maRaltemperatu-
ruli da dabaltemperaturuli  heli-
osistemebi. maRaltemperaturuli he-
liosistemebi aRWurvilia parabolur 
sarkeebiani, an sxva tipis koncentra-
torebiani mzis koleqtorebiT, rom-
lebsac iyeneben maRali perametrebis 
orTqlis misaRebad helioeleqtro-
sadgurebSi, wylis gamtknarebis dan-

sxvadasxva tipis heliosistemebi

adgarebSi da sxva.
dabaltemperaturuli heliosis-

temebi gamoiyeneba gaTbobis, cxelw-
yalmomaragebisa da ventilacia-kond-
encirebis sistemebSi. Tavis mxriv da-
baltemperaturuli heliosistemebi 
iyofa pasiur da aqtiur sistemebad.

pasiuria sistema, romelSic 
mzis gamosxivebis mimReb da siTbod 
gardaqmnis elements warmoadgens sa-
kuTriv Senoba, an misi calkeuli el-
ementi (kedeli, gadaxurva da sxva).

aqtiuria sistema, romelSic 
mzis gamosxivebis mimReb da siTbod 
gardaqmnis elements warmoadgens he-
liodanadgari.
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aqtiuri sistema, romelSic wylis 
cirkulireba wneviT, tumbos meSveo-
biT xorcieldeba.

2. daniSnulebis mixedviT arse-
bobs mxolod cxelwyalmomaragebis, 
gaTboba–cxelwyalmomaragebis da 
kombinirebuli (siTbo-siciviT 
momaragebis) heliosistemebi.

3. muSaobis xangrZlivobis mixedviT 
ganasxvaveben sadReRamiso (mTeli wlis 
ganmavlobaSi momuSave)  da sezonuri 
(dadebiTi temperaturis pirobebSi 
momuSave) moqmedebis heliosistemebs. 

4. sqemis teqnikuri gadawyvetis 
mixedviT aris erTkonturiani, or da 
mravalkonturiani heliosistemebi sx-
vadasxva tipis TbogadamtaniT.

5. sistemis konturSi gamoyenebuli 
Tbogadamtanis mixedviT heliosiste-
mebi iyofa Txevad (wyali, antifrizis 
wyalxsnari, anu glikoli, sxvadasxva 
saxis zeTi) da airad (haeri) Tbogad-
amtanian sistemebad.

antifrizis wyalxsnarze 
(glikolze) momuSave sistema daculia 
gayinvisagan, Tumca maTi Tbogadacemis 
efeqturoba naklebia. aseTi sistema 
ufro Zviria da antifrizis xarisxis 
SenarCunebisTvis periodulad saWi-
roebs profilaqtikur momsaxurebas.

wyalze momuSave sistemebis Tbo-
teqnikuri Tvisebebi ukeTesia, magram 
rodesac sistema daclilia, ar xdeba 
koleqtoris kvanZebis gagrileba da 
iqmneba mzis sxivebiT maTi gadaxure-
bis saSiSroeba.

6. koleqtoris konturSi Tboga-
damtanis cirkulaciis xerxis mixed-

viT arsebobs pasiuri, anu bunebrivi 
cirkulaciiT momuSave da aqtiuri, 
anu iZulebiTi cirkulaciiT momuSave 
heliosistemebi. pasiur heliosis-
temebSi Tbogadamtani cirkulirebs 
bunebrivi gravitaciis Zalebis zemo-
qmedebiT. aqtiuri heliosistemebis 
koleqtorebSi ki gamoiyeneba tum-
boebi da ventilatorebi.

7. momxmareblisTvis gankuTvnili 
cxeli wylisa da siTbos gacemis xerxis 
mixedviT arsebobs Ria, anu pirdapiri 
da Caketili, anu arapirdapiri heli-
osistemebi. Ria sistemebSi momxmare-
beli moixmars koleqtoris konturSi 
mocirkulire wyals, romelic mox-
marebis paralelurad ganuwyvetliv 
ivseba sakvebi wylis rezervuaridan.

Caketil heliosistemaSi mzis 
koleqtoris konturi warmoadgens 
izolirebul kvanZs „sakuTari“ Tboga-
damtaniT, romelic momxmareblisTvis 
gankuTvnil wylis konturs ukavSird-
eba mxolod rekupirebuli Tbogadam-
cemiT.

Tavis mxriv Caketili sistemebi 
iyofa maRali wnevis da atmosferuli 
wnevis sistemebad.

maRali wnevis sistemebSi gamoyen-
ebuli antifrizis wyalxsnarebi, anda 
zeTebi SeiZleba muSaobdes rogorc 
iZulebiT, ise bunebrivi cirkulaciiT.

atmosferuli wnevis heliosiste-
mebis koleqtoris konturSi ki iyen-
eben wyals, romelsac uaryofiTi tem-
peraturis dros clian Tburi izol-
aciiT dafarul avzSi.

1.	mzis energiis STanmTqmeli metalis 
Savad SeRebili paneli (absorberi) 
da saimedod SeduRebuli meta-
lis milebi, romlebSic moZraobs 
energomatarebeli siTxe (siTxe, 
romelic Tbeba  mzis energiiT);

2.	xis CarCo an karkasi;
3.	gamWvirvale minis Tboizolacia, 

romelic atarebs mzis gamosxivebas 
absorberisken da amcirebs misgan 
siTbos dakargvas;

4.	Tburi izolacia, romelic aseve 
amcirebs absorberidan siTbos da-
kargvas.

mzis koleqtoris Semadgeneli nawilebi:

koleqtoris milebSi siTbo gadae-
cema energomatarebel siTxes. koleq-
tori ukavSirdeba Tbomcvlelian 
avzs, romelSic moTavsebulia spilen-
Zis, an metaloplastmasis milebisgan 
damzadebuli spiraluri Tbomcvleli 
da gasaTbobi sufTa wyali.

energomatarebeli siTxe Sedis 
TbomcvlelSi da aTbobs mas. Tavis 
mxriv, Tbomcvleli milis kedlebidan 
siTbo gadaecema avzSi arsebul wyals.

zamTarSi koleqtoris gayinvisgan 
dasacavad energomatarebel siTxeSi 
ureven antifrizs. sanitaruli hi-
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gienis normebis dacvis mizniT uzrun-
velyofili unda iqnes Tbomcvleli 
milis mTlianoba, raTa ar moxdes 
energomatarebeli siTxisa da avzSi 
arsebuli wylis erTmaneTSi Sereva. 
zafxulSi Tbomcvleli SeiZleba 
Seivsos sufTa wyliT.

mzis koleqtori

mzis koleqtoris sistema aris 
pasiuri sistema da ar moiTxovs 
eleqtroenergias. is dafuZnebulia 
im principze, rom cxeli wyali adis 
zemoT.

avzsa da koleqtorSi tumbos gareSe 

wylis cirkulaciis principi

1.	mze aTbobs Tbomatarebel siTxes.
2.	gacxelebuli Tbomatarebeli miliT 

adis zemoT, avzTan.
3.	avzSi Sesvlisas Tbomatarebeli siTxe 

xvdeba TbomcvlelSi da aTbobs avzSi 
arsebul wyals.

4.	gagrilebuli Tbomatarebeli Camodis 
Tbomcvlelis qveda spiralSi da aqedan 
Caedineba isev koleqtoris milebSi.

5.	avzSi gamTbari wyali adis mis zeda 
nawilSi da Camoedineba aq arsebuli 
miliT.

6.	avzi ivseba mis qveda nawilSi arsebuli 
wyalsadenis, an rezervuaris milidan.

mzis gamosxiveba ramdenime saaTSi 
uzrunvelyofs wylis gacxelebas da mis 
cirkulirebas koleqtorsa da avzSi.

mzis koleqtori da Tbomcvleliani avzi 
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metalis sxivSTanmTqmeli paneli
 

absorberi Sedgeba metalis 
firfitisgan, romelzec vertikalu-

wylis gamacxeleblis sxvadasxva nawilis 

detaluri ganxilva

rad, erTmaneTis paralelurad Se-
duRebulia metalis milebi. isini 
erTmaneTs ukavSirdebian ori hori-
zontalurad ganlagebuli erTmane-
Tis paraleluri ufro didi dia-
metris miliT. qveda miliT ener-
gomatarebeli siTxe Sedis absorb-
erSi, zeda milidan ki gadadis Tbom-
cvlelSi. rogorc naxazidan Cans, 
milebis Ria boloebi ganlagebulia 
panelze diagonalurad.

imisaTvis, rom mzis sxivebis 
STanTqma moxdes efeqturad, saWi-
roa, milebi mTel sigrZeze SeduRdes 
panelze. horizontaluri milebis 
fiqsaciisTvis ki saWiroa maTze Tana-
bari zomisa (paraleluri milebis 
diametris mqone) da Tanabari man-
ZiliT daSorebuli xvrelebis 
amoWra.

SeduRebis samuSaoebis das-
rulebis Semdeg SeduRebis xarisxis 
Semowmebis mizniT saWiroa milebSi 
wylis SeSveba. Semowmebis Semdeg ki 

paneli iRebeba Savad, raTa ukeTesad 
moxdes mzis sxivebis STanTqma. 

CarCo
absorberi Tavsdeba miniT da-

farul, kargad gamomSral xis Car-
CoSi. imisaTvis, rom siTbo ar dikar-
gos, CarCo saWiroebs karg izolacias. 
mina kargad atarebs mzis sxivebs 
koleqtorSi da amave dros icavs mas  

siTbos 
dakargvis-
gan, civi 
haeris, 
wvimisa 
da Tov-
lisgan. 
CarCoc, 
iseve, ro-
gorc ab-
sorberi, 
iRebeba 
Savad. 
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Savi saRebavi
vinaidan Cveulebrivi saRebavebi 

maRal temperaturaze orTqldeba, 
SesaZloa mina daiburos. amitom 
rekomendebulia specialuri mzis 
laqis, anda aratoqsikuri (wyalSi xs-
nadi) cecxlgamZle saRebavis gamoyen-
eba (magaliTad pigmenturi saRebavi). 
kondensaciis Tavidan acilebis miz-
niT minis Casmamde saWiroa saRebavis 
kargad gaSroba. 

yuradReba: saRebavTan muSaobi-
sas usafrTxoebis mizniT gamoiyeneba 
respiratori da damcavi saTvale.

Tboizolacia
siTbos dakargvis sawinaaRmdegod 

mTavari faqtoria izolacia. avzisa 
da SemaerTebeli milebis kargi Ter-
moizolaciis pirobebSi avzSi wyali 
temperaturas inarCunebs ramdenime 

dRis ganmavlobaSi.
•	 izolacia unda iyos Termomedegi. 

am mizniT SesaZloa rogorc bune-
brivi masalis (naxerxi, matyli) 
aseve mineraluri bamba. Tumca nax-
erxis gamoyeneba SeiZleba mxolod 
10000C-mde, anu mxolod avzisa da 
milebisTvis.

•	 izolaciis minimaluri sisqe unda 
iyos 5 sm.

•	 izolaciiT dafaruli avzi Sesa-
Zloa moTavsdes ufro didi zomis 
avzSi.

•	 efeqturi moqmedebisTvis izola-
cia  unda gakeTdes ise, rom masSi 
wyali ar moxvdes.

•	 yuradReba: mineraluri bamba sa-
SiSia janmrTelobisTvis. amitom 
masTan muSaobisas unda gamoiyen-
ebodes xelTaTmanebi, damcavi saT-
vale da respiratori.

cxeli wylis Semkrebi avzi Tbom-
cvleliT

•	 Tbomcvleli mzaddeba metalo-
plastmasis, an spilenZis milisgan.

•	 Tbomcvleli ganlagebulia avzis 
qveda nawilSi, radgan civi wyali 
avzSi Sedis qvemodan, xolo Tbili 
wyali adis avzis zeda nawilSi.

•	 Tu avzidan wyali gamoiyeneba sas-
melad, unda SeirCes iseTi masalis 
avzi, romelic  gankuTvnilia sas-
meli wylisTvis.

•	 cxeli wylis gacivebis Tavidan ac-

ilebisTvis avzi  unda iyos kargad 
izolirebuli.

•	 Tu cxeli wylis avzi pirapir 
wyalgayvanilobidan maragdeba, 
is unda iyos hermetuli da gauZ-
los 3 baramde wnevas. Tu avzi mar-
agdeba sxva rezervuaridan, maSin 
wnevis Sesaqmnelad es rezervuari 
unda idges ufro maRla, vidre 
cxeli wylis avzi. orive SemTx-
vevaSi wyali avzSi Sedis qvemodan.

•	 avzSi Tbomcvlelis spirali ma-
grdeba vertikalurad.
milebis SeerTeba
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koleqtori avzs uerTdeba met-
aloplastmasis, an spilenZis mile-
biT. isini miemarTeba avzidan koleq-
torisken da Tbomcvlelis gavliT – 
ukan. siTbos SesanarCuneblad milebi 
unda iyos kargad izolirebuli da 
manZili –  rac SeiZleba mokle.

gamafarToebeli kasri
es aris plastmasis, an metalis 

Ria rezervuari, romelic mniSvnelo-
vani elementia sistemisTvis. is Tavs-
deba energomatareblis cirkulaciis 
konturis  ukidures zeda wertilSi. 
misi saSualebiT kontrolirdeba 
wneva koleqtorSi. ramdenadac gaT- bobis Sedegad siTxe farTovdeba, 

SesaZloa milebis gaxeTqva.  

zedmeti siTxe da haeri gamodis 
am rezervuaridan. aqedanve xdeba 
koleqtoris Sevseba energomatare-
beli siTxiT.
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wylis gamacxeleblis dayenebis wesebi

1. gamafarToebeli kasri

2. energomatareblis tumbos gareSe cirkulaciis uzrunvelsayofad avzi 
unda idges koleqtoris zemoT (sul mcire, 0,5 metriT).

3. energomatareblis cirkulacia xorcieldeba milebis swori ganlagebisas.
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4.	cirkulaciisTvis aseve aucilebelia energomatareblis SemSvebi Wrili 
iyos avzis zeda mxares, gamomSvebi ki qvemoT.

koleqtoris mimarTuleba da ganlageba

koleqtoris optimaluri ganlageba aris samxreTi, samxreT–aRmosavleTi-
dan samxreT-dasavleTamde. mniSvnelovania, rom koleqtors ar Crdilavdes 
Senobebi, an xemcenareebi. koleqtori SeiZleba ganTavsdes saxuravzec da 
miwazec. rogorc wesi, avzi ufro zemoT unda iyos moTavsebuli, vidre 
koleqtori. avzisTvis yvelaze Sesaferisi adgili aris sxveni, sadac is dac-
uli iqneba gare zemoqmedebisgan. nebismier SemTxvevaSi aucilebelia avzis 
izolacia. 

optimaluri muSaobisTvis koleqtoris daxris kuTxe damokidebulia geo-
grafiul sartyelze. im SemTxvevaSi, Tu mTeli wlis ganmavlobaSi  ar va-
pirebT koleqtoris gadaadgilebas, praqtikuli gamoyenebisTvis aucilebe-
lia SeirCes optimaluri daxris kuTxe.

kavkasiisTvis horizontis mimarT koleqtoris daxris kuTxeebia:

– Tu muSaobs mTeli wlis ganmavlobaSi – 600.
– Tu muSaobs gazafxulze, zafxulsa da Semodgomaze – 450.
– Tu muSaobs mxolod zafxulSi – 300.
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koleqtoris normaluri fun-
qcionirebisTvis aucilebelia Semdegi 
wesebis dacva:
•	 SevamowmoT da SevavsoT energoma-

tarebeli siTxe gamafarToebeli 
rezervuaris saSualebiT.

•	 sxivebis kargi SeRwevadobis uzrun-
velsayofad periodulad gavwmin-
doT minis zedapiri.

•	 siTbos dakargvis Tavidan acilebis 
mizniT SevamowmoT izolacia.

•	 SevamowmoT milebisa da SeduRebis 
adgilebis mTlianoba.

•	 yovelTvis SevamowmoT, savsea Tu ara 
avzi wyliT.

teqnikuri momsaxureba

koleqtoris, avzisa da Tbomcvlelis zomebi: 

koleqtoris ageba

2m2 farTobis mqone koleqtoris asagebad saWiro masalebi:

1. koleqtoris CarCo
•	xis Zeli – 4 cali
•	xis tixrebi – 3 cali
•	wyalgamZle fanera
•	5 sm sisqis saizolacio masala
•	8 santimetriani Surupi – 20 cali
•	Savi cecxlgamZle saRebavi, an mzis laqi – 1 kg
•	4 mm sisqis mina – 2 m2
•	35 milimetriani lursmnebi – 300g
•	gasamagreblad SesaZloa rezinisa da aluminis kuTxis  gamoyenebac.

2. absorberi
•	1 mm sisqis metalis (foladis) firfita – 1820mm X 870mm
•	14 mm diametris, 1826 mm sigrZis 8 metalis mili 
•	21 mm diametris, 1050 mm sigrZis 2 metalis mili 
•	2 mm-ni eleqtrodebi SesaduReblad – 2,5 kg. 

3. cxeli wylis Semkrebi avzi da Tbomcvleli
•	1 cali 200 litriani avzi
•	4 adapteri 3/4 X 3/4
•	avzis saizolacio masala
•	10 metri 20-25 mm diametris metaloplastmasis SemaerTebeli mili
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•	1 onkani 
•	1 Termometri an Termomanometri (araa aucilebeli).

4. gamafarToebeli avzi
•	2-3 litriani metalis, an plastmasis avzi
•	1 adapteri  1/2 X ¾
•	aragayinvadi siTxe cirkulaciisTvis – 10 l

5. wyalgayvanilobis sistema
•	plastmasis mili
•	adapterebi
•	wnevis sarqveli
•	2 onkani cxeli da civi wylisTvis
•	Termoizolacia milebisTvis.

samuSaos etapebi:

1. CarCos Sekvra, faneris damagreba, 
izolaciiT daTbuneba.

2.	absorberis damzadeba da SeRebva

3.	absorberis Casma CarCoSi da CarCos SeRebva

4.	CarCoSi minis Casma
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5.	Tbomcvleliani avzis damzadeba

6.	koleqtoris, milebis, gamafar-
Toebeli  da cxeli wylis avzebis, 
onkanebis damontaJeba da izilacia

7.		avzis Sevseba wyliT, koleqtoris 
Sevseba energomatarebeli, aragay-
invadi siTxiT.

aseTi koleqtoris damzadeba 
SeuZlia nebismier msurvels sa-
kuTari xeliT, didi Zalisxme-
visa da danaxarjebis gareSe. 
boTlebi uerTdeba erTmaneTs 
da miiReba saerTo rezervuari, 
sadac Sedis civi da gamoedi-
neba cxeli wyali. 100 cali 1,5 
litriani boTlisgan mzaddeba 
150 litriani rezervuari. 

polieTilenis boTlebisgan 
keTdeba gamWvirvale milebi. 
boTlebs burRiT ukeTdeba 
xvreli, romeSic mWidrod ix-
raxneba momdevno boTlis Tavi. 
Semdeg keTdeba hermetizacia: boT-
lebis Tavi da Ziri damuSavdeba ace-
toniT da waesmeba silikonis webo 
(hermetiki). Casmis Semdeg gadabmis ad-
gili isev damuSavdeba weboTi da Sreba 
3 dRis ganmavlobaSi.

Tu TiToeuli boTlis sigrZe 30 sm-
ia, xolo diametri – 10 sm, 5 gadab-
muli boTlidan miiReba gamaTboblis 
1,5 metri sigrZis 1 segmenti. es ki Sead-
gens 0,15 m2 farTobs da 7,5 litr mocu-
lobas. 10 aseTi segmentis saerTo moc-
uloba iqneba 75 litri da daikavebs 
1,5 m2 farTobs. aRniSnuli moculobis 
wyals mze yovel saaTSi TiTqmis 1kvt/
sT energias miawvdis. amdenad,  sak-
marisi raodenobis cxeli wylis mis-
aRebad saWiro iqneba 10-20 segmentiani 

martivi mzis koleqtori polieTilenis 

boTlebisgan

sistema. segmentebi ewyoba erTmane-
Tis paralelurad da erTmaneTs ukav-
Sirdeba farTodiametriani (50-100 mm) 
polipropilenis milis saSualebiT.
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koleqtori optimalurad daxrili 
kuTxiT (20-300-iT) Tavsdeba saxuravze, 
samxreTiT. saerTo mili qveda mxare-
saa. segmentis TiToeul zeda boTlze 
keTdeba 2-3 mm diametris naxvreti. 
milis orive mxares montaJdeba onkani. 
erTi onkaniT boTlebs miewodeba civi 
wyali, meoridan ki cxeli wyali gad-
moedineba. 

aseTi mzis wyalgamacxelebeli Sem-
degnairad muSaobs: onkani #2 gaRebu-
lia da koleqtori ivseba civi wyliT. 
am dros onkani #1 Caketilia. wyali 
boTlebs qvemodan zemoT avsebs. boT-
lebSi moTavsebuli haeri ki zeda nax-
vretebis saSualebiT amodis. rodesac 
yvela boTli wyliT Seivseba, onkani 
#2-s vketavT da wylis gamaTbobelic 
iwyebs muSaobas. gamTbari wyali mi-
iReba #1 onkanidan.

konstruqciis Sesaxeb: meti mdgra-
dobisTvis umjobesi iqneba, Tu kon-
struqcias movaTavsebT Savad SeRebil 

raime yuTSi, romlis Zirs Tboizol-
aciis mizniT davaravT fenoplastiT. 
Tu yuTis Tavze gadavWimavT poli-
eTilenis parks, an davamagrebT minas, 
es xels Seuwyobs boTlebSi siTbos 
SenarCunebas. 

wylis gamaTboblis sidide mTli-
anad Tqvenzea damokidebuli. 150 
litri Tbili wylis misaRebad saWi-
roa 100 polieTilenis boTli, rac 3 
m2 farTobs ikavebs. koleqtoris sim-
Zlavre ki 3 kvt/sT-ia.

saWiro masala:
•	polieTilenis boTlebi
•	2 onkani
•	2-3 tubi silikonis hermetiki
•	acetoni
•	fenoplasti
•	yuTi
•	Savi saRebavi
•	polieTilenis parki.

1.		mzis koleqtori radiatorebisgan

sxva tipis wylis gamacxelebeli sistemebi

2.	mzis koleqtori plastikuri mileb-
isgan

3.	mzis koleqtori spilenZisgan
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mzis energias adamiani gamoiyen-
ebs yofacxovrebis sxva aspeqtebSic. 
vinaidan xili malfuWebadi produq-
tia, adamiani uxsovari droidan mis-
devda mis gamoSrobas da Ciris Senax-
vas. Ciris haerze damzadeba Sromat-
evadi da xangrZlivi procesia. amasTa-
nave aseTi saxiT miRebul Cirs ar aqvs 
sasaqonlo saxe.

mzis xilis saSrobi aris martivi 
konstruqcia, sadac ver aRwevs mt-
veri, wvima, frinveli da mwerebi. 
qvemoT mocemulia mzis saSrobis kon-
struqcia, romelic aris msubuqi, 
kompaqturi da advilad gadasaadg-
ilebeli. masSi maqsimalurad xdeba 
mzis sxivebis koncentracia da xili 

mzis TviTnakeTi xilis saSrobi

Sreba 40-70, an ufro maRal gradusze 
2-4 dRis ganmavlobaSi.

mzis xilis saSrobis asagebad Tqven 
dagWirdebaT erTi cali xis, an muyaos 
yuTi, muq ferad SeRebili liTonis 
firfita (sasurvelia, saRebavi iyos 
naturaluri, magaliTad mcenareul 
zeTSi Sereuli nacari), ori metalis 
(aluminis) bade da minis naWeri.

rogorc sqemidan Cans, muyaos yuTs 
Zirze, gverdebze da ukana kedlebze 
ukeTdeba naxvretebi, romlebic xels 
uwyobs haeris nakadis moZraobas da 
xilis efeqtur gamoSrobas. TviTon 
xili nawildeba or an met badeze, 
romlebic moTavsebulia STanmTqmelis 
Tavze.

saSrobis dizaini mzis pirdapiri da 
arapirdapiri gamosxivebis gamoyenebis sa-
Sualebas iZleva. sxivebis STanmTqmelis 
saSualebiT mzis energia Tbur energiad 
gardaiqmneba. yuTSi haeris moZraoba xels 
uwyobs xilis maqsimalurad gamoSrobas. 

rogorc naxazidan Cans, fskerze arsebu-
li naxvretebidan yuTSi xdeba civi haeris 
Sedineba, romelic Tbeba da bunebrivi kon-
venciis Sedegad qvemodan zemoT gadaadgil-
deba. yuTis zeda nawilis naxvretidan haeri 
gareT gaedineba, rac uzrunvelyofs maqsi-
malur cirkulacias da xilis gamoSrobas.
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xilis 
saSrobebi

produqti saSrobSi moTavsebamde unda gairecxos da kargad gaSres. Tu xili didi 
zomisaa, saWiroa misi daWra patara nawilebad. xilis dehidrataciis xangrZlivoba da-
mokidebulia mis saxeobaze. wvniani xilis gamoSrobas meti dro sWirdeba. dehidrataci-
is procesSi gamoiyofa xilis wveni, romelic zogjer karamelad gadaiqceva. amitom 
saWiro xdeba yuTis gawmenda.

aseTi saSrobi martivi tipis saS-
robebisgan gansxvavebiT dakompleqte-
bulia mzis koleqtoriT, ufro maRal 
tempetaturaze muSaobs da xilsac 
Cqara aSrobs. koleqtorSi gacxele-
buli haeri miemarTeba saSrobis kor-
pusSi, sadac damatebiT xurdeba. saS-
robis sami gverdi da saxuravi unda 
daifaros polieTilenis firiT, raTa 
mzis sxivebma yvela mxridan SeaRwios. 
ukana kedlis zeda mxares unda iyos 
saventilacio xvrelebi, riTic Sro-
bis siCqare regulirdeba.

teqnikuri monacemebi:
1. sigrZe, sigane, simaRle (sm) 70x46x110
2. misadgmeli mzis koleqtoris zomebi 

(sigrZe, sigane, simaRle) 100x46x8
3. Taroebis raodenoba – 5 cali
4.	gasaSrobi xilis raodenoba erT 

CatvirTvaze – 10-15 kg.
5. Srobis dro – 2-4 dRe.

saWiro masalebi:
1. lartya (reika)
2. polieTilenis parki

mzis xilis saSrobi koleqtoriT

3. webovani lenti
4. lursmnebi
5.	Savad SeRebili liTonis firfita 

90x40
6. liTonis bade.
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•	 „mzis energiis gamoyenebis potenciali saqarTvelos mosaxleobis cxelwyal-
momaragebisaTvis. Tanamedrove heliosistemebis sqemebi da klasifikacia“ – 
saqarTvelos inJiner-energetikosTa asociacia. T. miqiaSvili, T. jiSkariani, 
g. arabiZe, o. kiRuraZe, b. CxaiZe, r. kandelaki.

•	 energoefeqturoba da ganaxlebadi energiis wyaroebi – orhusis centri.
•	 mzis energiiT wylis gaTbobis martivi mowyobilobebi – saxelmZRvanelo, 

2008.
•	 mzis wyalgamacxelebeli sistemebi saqarTveloSi danaxarjebisa da Sedegebis 

analizi – USAID, WINROCK international, 2008
•	 Сооружение солнечных коллекторов для горячей воды, практическое руководство  - WECF
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