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gamogonebaze patentis aRweriloba 
 

qaris danadgari gankuTvnilia qaris nakadis energiis lilvis brunvis 

energiad gardasaqmnelad misi Semdgomi gardaqmniT momxmareblisaTvis 

saWiro saxis energiad. 

amJamad organuli saTbobis maragis SezRudulobas, misi wvis Sedegad 

miRebul ekologiur dabinZurebasa da birTvuli energetikis ganvi-

TarebasTan dakavSirebuli riskebis gaTvaliswinebiT, sul ufro aqtua-

luri xdeba energiis ganaxlebadi wyaroebis gamoyenebis sakiTxi. erT-erT 

aseT mimarTulebas miekuTvneba qaris energiis gamoyeneba. qaris nakads, 

romelsac aqvs V siCqare, drois erTeulSi ganivi kveTis farTobis erTe-

ulSi gadaaqvs energia, romelic ganisazRvreba formuliT 𝑁𝑁 = 0,5∗𝜌𝜌∗𝑉𝑉ᴧ3, 

sadac ρ aris haeris kuTri masa.  

ese igi, qaris nakadis simZlavre damokidebulia siCqaris kubze. 

amasTan SesaZlebelia am simZlavris mxolod nawilis gamoyeneba. prof. n.e. 

Jukovskis Teoriis Tanaxmad, romelmac gamoikvlia qaris idealuri Zravas 

muSaoba, qaris energiis gamoyenebis maqsimaluri koeficienti qaris Zravas 

win nakadis siCqaris optimaluri damuxruWebis SemTxvevaSi 0,593-is tolia. 

prof. g.x. sabininma daazusta es Teoria da Sedegad miiRo, rom aRniSnuli 

koeficienti aris 0,687-is toli. qarenergetikaSi yvelaze metad aris gavr-

celebuli sayrdenebze dayenebuli ramdenime frTis mqone qaris Tvlebi. 

maTi qaris energiis gamoyenebis koeficienti mcired aris damokidebuli 

frTebis raodenobaze da aRniSnuli koeficientis maqsimaluri mniSv-

nelobebi aris daaxloebiT 0,4-0,5-is farglebSi. 

qaris siCqare ar aris droSi mudmivi. siCqaris saSualo kuburi mniSv-

neloba ar aris damokidebuli regionis geografiul adgilmdebareobaze. 

amitom qaris danadgaris mSeneblobis rentabeloba Zalian aris damo-

kidebuli regionze da uqaro periodSi momxmareblis energokvebis SesaZ-

leblobaze. nawilobriv am amocanis gadawyveta xdeba, Tu qaris danadgari 

gadascems Tavis energias energosistemas, romelSic aris hidroeleq-

trosadgurebi maregulirebeli auzebiT zeda biefSi. qarian periodSi maT 

SeuZlia Tavisi turbinebis datvirTvis Semcireba auzSi wylis Senar-

CunebiT, xolo uqaro periodSi – datvirTvis gazrda qaris danadgaris 

datvirTvis Semcirebis sakompensaciod. 
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saSualo SefasebiT am SemTxvevaSi qaris danadgarebi rentabeluri 

xdeba, Tu mocemul regionSi qaris siCqaris saSualo kuburi mniSvneloba 

aRemateba 6-8 m/wm. rentabelobis gazrda, amasTan, qarenergetikis ganvi-

Tarebis tempebis gazrda da misi geografiis gafarToeba SesaZlebelia, 

ZiriTadad, qaris danadgarebis mSeneblobisa da maTi eqspluataciis 

Rirebulebis Semcirebis xarjze. am sakiTxis Seswavlisas Cven mivaqcieT 

yuradReba qaris TvalSi masalebis funqciur gamoyenebas. frTis TiToeuli 

elementi, romelsac aqvs garkveuli α kuTxe RerZuli nakadis mimarT, 

nakadis zemoqmedebiT iRebs Zalas,  romelsac aqvs RerZuli da tangenciuri 

Semdgenebi. rac ufro mcirea α kuTxe, miT ufro metia daSlaSi RerZuli 

Semdgeni da miT ufro naklebia tangenciuri Semdgeni, romelic qmnis sa-

sargeblo moments Tvlis lilvze. frTis bolosken wriuli siCqare izr-

deba, xolo α kuTxe mcirdeba, Sesabamisad izrdeba RerZuli Semdgeni. 

frTis TiToeuli elementidan lilvisken energiis gadacema xorci-

eldeba centrTan axlos mdebare frTebis kveTebis gavliT. am kveTebSi 

centridanuli da tangenciuri Zalis garda, romelic Tanabrad aris 

ganawilebuli kveTaze, ganivi da RerZuli Semdgenisgan warmoiqmneba miT 

ufro didi momentebi, rac ufro didia mxari maTi warmoqmnis adgilidan 

kveTamde. es momentebi kompensirdeba frTis kveTis masalaSi gansxvavebuli 

niSnebis mqone daZabulobebiT da koncentrirdeba profilis kideebze. imis 

gamo, rom profilis sisqe ar aris didi mxarTan SedarebiT, daZabulobebic 

ar aris didi. 

amasTan, rodesac α kuTxe mcirea, daZabulobaze yvelaze did 

gavlenas axdens Zalis RerZuli Semdgeni, vinaidan igi moqmedebs didi 

kuTxiT frTis profilis qordis mimarT da profilis sisqe am mimar-

TulebiT naklebia. frTis kveTaSi maRali daZabulobebi iwvevs frTisaTvis 

ufro didi sisqis SerCevis aucileblobas, ris gamoc qaris danadgaris 

masalatevadoba izrdeba. zemoT moyvanili ganxilva aCvenebs, rom qaris 

TvalSi masalis gamoyenebis yvelaze araefeqtur funqcias warmoadgens 

energiis transportireba frTis boloebidan lilvisken. 

aRsaniSnavia, rom qaris Tvlis erTeuli simZlavris gazrdis arse-

buli tendencia, Cveni azriT, mTlad gamarTlebuli ar aris, vinaidan 

radiusis gazrda Zalebis moqmedebiT gamowveuli mxaris gazrdis gamo 

iZleva masalatevadobis gazrdas radiusis sididis kubis Sesabamisad, 
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xolo qaris  Tvlis farTobi da, aqedan gamomdinare, misi simZlavre izr-

deba mxolod radiusis kvadratis Sesabamisad. garda amisa, radiusis 

gazrda wriuli siCqaris SezRudvisas qaris siCqaris mixedviT iwvevs 

lilvis brunTa ricxvis Semcirebas da generatoris (an reduqtoris, Tu 

gamoyenebulia reduqtoruli sqema) masalatevadobis gazrdas. 

qaris TvalSi masalis gamoyenebis gaanalizebisas Cven mivaqcieT 

yuradReba mcire zomis frTebidan lilvisaken energiis transportirebisaT-

vis Rveduri gadacemis gamoyenebis ideas. Rvedur gadacemaSi Rvedis kveTaSi 

ar warmoiqmneba aranairi momentebi (garda imisa, romelic warmoiqmneba 

Skivze Runvisas) da moqmedebs mxolod kveTis farTobze Tanabrad ga-

nawilebuli damWimi Zala. masalis gamoyeneba gadasacemi simZlavris 

erTeulze aq bevrad mcirea, garda amisa, Skivis diametri SeiZleba iyos 

bevrad naklebi, vidre imave Sesakrebi farTobis mqone qaris Tvlis 

diametri da ufro didi iqneba lilvis brunTa ricxvi. 

cnobilia agregati, romlis qarsaWeri warmoadgens sami dolis 

Semomwvdom usasrulo lents masze damagrebuli frTebiT. 

agreTve, cnobilia qaris danadgari, romelSic aseTi lenti gada-

kidebulia xeobis Tavze sayrdeni Tvlebis ganTavsebiT foladis anZebze. 

zemoaRniSnuli gamogonebebis analizis Sedegad SeiZleba gakeTdes daskvna 

imis Sesaxeb, rom maT mravali nakli aqvs. 

frTebi magrdeba erT lentze Rvedis sibrtyis perpendikularulad da 

igi iRebs Tavis Tavze frTaze Zalis moqmedebis Sedegad warmoqmnil 

moments. amitom frTebi ar SeiZleba iyos grZeli. qaris siCqare mimarTulia 

Skivebis RerZebis mimarTulebiT Rveduri gadacemis kveTis perpen-

dikularulad. amitom Sesakrebi farTobi ganisazRvreba Rveduri gadacemis 

perimetriT da frTis sigrZiT (Siga nawili ar gamoiyeneba) da igi Seda-

rebiT mcirea. garda amisa, frTaze moqmedi RerZuli wneva ar gaamrudebs 

Rvedis xazs da Skivebis gverdiTi miltuCebis mxridan imoqmedebs ma-

Tanabrebeli Zala.  

zemoaRniSnuli naklovanebebi aRmoifxvreva qaris Rveduri danad-

gariT RvedTaSorisi TviTdayenebadi frTebiT, romelic Seicavs usasrulo 

moqnil Rvedebs, romlebic daWimulia or Skivs Soris, romelTagan erTi 

dayenebulia sayrdenebze aweva-dawevis SesaZleblobiT, xolo meore 

dayenebulia miwis doneze da SeerTebulia generatorTan, usasrulo Rvedze 

ki dayenebulia frTebi, amasTan, frTebs orive mxares aqvs RerZebi, romle-
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bic damagrebulia erTmaneTis gverdiT mdebare Rvedebze rezinis qvesadebis 

meSveobiT dayenebul cilindrul sakisrebSi, romlebic zemodan damag-

rebulia lentiT, amasTan, RerZebze torsis mxridan mimagrebulia saCe-

rebeli sayelurebi frTebis mobrunebis SezRudvisaTvis. 

gamogoneba warmodgenilia 4 figuriT, sadac 

fig. 1 _ moyvanilia qaris Rveduri danadgaris gverdiTi xedi; 

fig. 2 _ Rveduri danadgaris wina xedi; 

fig. 3 _ Rvedze frTebis damagreba; 

fig. 4 _ siCqareebis veqtoruli diagrama. 

gamogonebaSi frTebs amagreben paralelur Rvedebs Soris, maT gare 

mxareze, qaris zemoqmedebiT gamoTvlili kuTxiT, qaris mimarTulebis mi-

marT frTebis Semobrunebis SesaZleblobiT. amasTan, qaris mimarTuleba 

unda iyos Skivebis RerZebis perpendikularuli. haeris nakadi gaivlis ra 

Rveduri gadacemis pirvel Stos gare mxridan, moaxdens meore, sawina-

aRmdego Stos gaqrevas Siga mxridan da Semoabrunebs frTebs sawinaaRmdego 

kuTxiT, magram Zala yovelTvis iqneba mimarTuli frTis wina nawilisken 

Rvedis moZraobis mimarTulebiT. 

Cven SeviswavleT centraluri RerZis (qordis) mimarT simetriuli 

sxvadasxva frTis profilebis maxasiaTeblebi da mimmarTveli frTebiT 

aRWurvili gisosebis muSaoba. rodesac Setevis kuTxe (kuTxe Semaval na-

kadsa da frTis qordas Soris) aris 18-20 gradusamde, simetriuli pro-

filebis umetesobis ukana nawiburze nakadis mowyveta ar xdeba da Semavali 

nakadis gamrudeba qordis mimarTulebiT mimdinareobs Zalian mcire 

danakargebiT. igive xdeba meserSi mimmarTveli frTebidan nakadis Sesv-

lisas. 

Tu frTebs frontalur nawilSi aqvs mcire CaRrmaveba da Semaval 

nakads aqvs frTis qordidan mcire gadaxra, misi Semobruneba qordis mimar-

TulebiT xdeba maRali margi qmedebis koeficientiT. Cven SeviswavleT fr-

Tis profilebi NACA-0006, 0009, 0012, 0015, 0018, 0021 da aseve СибНИА-12, 14,  16. 

yvela es profili, gaangariSebisas prioritetebis mixedviT, SeiZleba 

gamoyenebul iqnes frTebis dasamzadeblad. ufro sqel profilebs (nomeri 

miuTiTebs maT^maqsimalur sisqes procentebSi qordidan) SeiZleba hqondes 

ufro didi Setevis kuTxe. magram maT aqvs ufro didi Subluri winaRoba. 

qaris nakadiT frTebis garsSemodena da siCqareebis veqtoruli diagrama 

naCvenebia fig. 4-ze, sadac  
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 VT aris qaris damuxruWebis siCqare qaris danadgaris win, 

 VP  _ Rvedisa da masze damagrebuli frTebis siCqare,  

 V01 _ pirvel StoSi Semavali fardobiTi siCqare. 

 V01=VT - VP fardobiTi siCqare V01 frTebs Soris arsebul arxSi 

Sesvlisas axdens frTebis frontaluri zedapiris garsSemodenas,  Semo-

brundeba pirveli Stodan gamomavali fardobiT siCqaremde V02 da iRebs 

frTis qordis Sesabamis mimarTulebas. kuTxe V01-sa da frTis qordas 

Soris Setevis kuTxis tolia. 

gamomaval fardobiT siCqares V02 da absolutur siCqares V2 aqvs 

nakadis reaqciis Semdgeni  pirvel StoSi  Vr gacemul moZraobis raode-

nobaze, romelic mimarTulia meore Stos moZraobis mimarTulebiT. meore 

StoSi Sedis fardobiT siCqare V03, romelic Semobrundeba gamomaval far-

dobiT siCqaremde V04. siCqares V04 da gamomaval absolutur siCqares V3 

aqvs nakadis reaqciis Semdgeni orive StoSi Vr2, gacemul moZraobis rao-

denobaze. vinaidan Stoebis siCqareebs sxvadasxva mimarTuleba aqvs, gaanga-

riSebisas siCqare Vr2 SeiZleba gaxdes Zalian mcire da amiT Semcirdes 

gamosasvleli danakargebi. 

fig. 3-ze naCvenebia Rvedebze frTebis damagrebis xerxi. TiToeul 

frTas orive gverdebze aqvs ori RerZi 16 (fig. 3 da 2). RerZs aqvs centrze 

gamavali marTkuTxa Raraki 17 (fig. 3) da centrSi Sesrulebuli xrax-

nisTvis gankuTvnili naxvreti. Rvedis gare zedapirze 1 (fig. 1 da 3) da-

webebulia rezinis qvesadebebi 13 (fig. 3), romlebzec dayenebulia figuraze 

2 naCvenebi cilindruli sakisrebi 21, isini, aseve, SeiZleba dawebdes qve-

sadebze. 

cilindruli sakisrebis dasamagreblad zemodan dawebebulia qso-

viliT armirebuli rezinis lenti 12 (fig. 3). frTebis RerZebi idgmeba 

cilindrul sakisrebSi, romlebic dayenebulia erTmaneTis gverdiT mdebare 

Rvedebze. torsebis mxridan RerZebi magrdeba specialuri saCerebeli 

sayelurebiT 14 (fig. 3). saCerebel sayelurs SuaSi aqvs marTkuTxa Sverili 

18 (fig. 3), romelic idgmeba RerZze arsebul RarakSi 17 da sayeluri 

magrdeba xraxniT 15 (fig. 3). saCerebel sayelurs orive mxridan aqvs 

saCerebeli firfitebi, romlebic frTis Semobrunebisas eyrdnoba qvesadebs 

qaris zemoqmedebiT frTis Semobrunebis gamoTvlili kuTxiT SezRudviT. 
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fig. 2-ze naCvenebia qaris danadgaris formireba Rvedebis didi 

raodenobis gamoyenebiT. yvela Rveds frTebiT akereben erTmaneTTan da 

miiReba or grZel Skivze gadebuli erTi ganieri lenti. fig. 1-ze naCvenebi 

Qqveda Skivi 4 iRebs datvirTvas Rvedebidan da gadascems mas fig. 2-ze 

naCveneb generators 19. fig. 1-ze naCvenebi zeda Skivi 3 gankuTvnilia 

Rvedebis dasaWimad da Rvedis lentis garkveul simaRleze dasakideblad.  

TiToeul Skivs aqvs or-ori sakisari 10 (fig. 2). qveda Skivis sakisrebi 

damagrebulia saZirkvelze 11 (fig. 2), xolo zeda Skivis sakisrebi moZraobs 

vertikalur Tavkavebze 7 (fig. 1 da 2) da dakidebulia talebze 6 (fig. 1 da 

2). es keTdeba imisTvis, rom SesaZlebeli iyos Rvedebis daWimulobis 

regulireba da, aucileblobis SemTxvevaSi, zeda Skivis Camoweva RvedTan 

erTad. 

Tavkavebi da talebis sakidrebi dayenebulia ori maRlivi sayrdenis 5 

(fig. 1 da 2) SigniT. sayrdenebis gverdebidan dayenebulia tixrebi 22 (fig. 

2) imisTvis, rom qari pirveli Stos gavlis Semdeg ar gadiodes gverdze. 

sqemaSi, aseve, gaTvaliswinebulia ori SemzRudveli perangi, zeda 8 (fig. 1) 

da qveda 9 (fig. 1). da mqnevara muxruWebiT 20 (fig. 2). winaswarma 

gaangariSebam aCvena, rom zomiT mcire frTebis SemTxvevaSi SedarebiT 

Zlieri qaris dros maTze moqmedebs Zalian umniSvnelo Zalebi, rac iZleva 

frTebis damzadebis SesaZleblobas iafi polimeruli masalebisgan da, 

amasTan, Rru konstruqciis saxiTac ki, rac mniSvnelovnad amsubuqebs da 

aiafebs danadgars. brtyel Rvedebs awyoben Txeli qsoviluri Sua-

Sreebisagan nedli rezinis Txeli SuasadebebiT da Semdeg atareben 

vulkanizacias.  

frTebze moqmedebs Zalis rogorc grZivi Semdgeni, mimarTuli Rvedis 

mimarTulebiT, ise Rvedis paraleluri ganivi Semdgeni. grZivi Semdgeni 

ikribeba ori Stos mixedviT da qveda lilvze qmnis moments. ganivi Semdgeni 

iwvevs daWimulobas orive StoSi da igi aucilebelia Rvedsa da Skivis 

zedapirs Soris xaxunis Zalis Sesaqmnelad. 

gaangariSebisas aucilebelia, rom meore Stoze moqmedi Zalis ganivi 

Semdgeni iyos pirvel Stoze moqmed Zalaze meti, raTa Tavidan iyos 

acilebuli Stoebis urTierTSexeba. zeda Skivis dakidebis simaRlis Sem-

cirebisas, Stoebi iZens rkalisebr profils, icvleba SkivTan maTi 

gadabmaSi Sesvlis kuTxeebi, amasTan, daWimulobis Zala mcirdeba. saerTo 

Zala, romelic moqmedebs Rvedis dasaWimad, ganisazRvreba qaris ZaliT da 
 7 
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dakidebis simaRliT. Cveulebrivi brtyeli Rvedis simtkice iZleva, misi 

mcire ganivkveTis SemTxvevaSi, dakidebis sakmaod didi simaRlis (100 

metrze meti) daproeqtebis SesaZleblobas. amasTan, unda iyos gaTvaliswi-

nebuli, rom maRlivi sayrdenebiT Sekavebul zeda Skivze moqmedebs qaris 

saerTo Zalis mxolod naxevari, meore naxevars iRebs miwaze ganlagebuli 

saZirkveli. qariSxlis dros, romelic bevrad aRemateba gaangariSebisas 

mxedvelobaSi miRebuls, gaTvaliswinebulia zeda Skivis CamoSveba da qaris 

datvirTvis moxsna. amitom maRlivi sayrdenebis mSenebloba ufro iafi unda 

jdebodes. 

mcire simaRleebis SemTxvevaSi umjobesia solisebr Rvedebze ga-

dasvla, romelTac aqvs ufro didi sisqe da ukeTesi garsSemodena. amasTan, 

Skivebze unda iyos gaTvaliswinebuli Rarakebi maTSi Rvedis solis 

Sesasvlelad, xolo SemzRudvel perangSi – Rvedis Tavze arsebuli spe-

cialuri Sverilebi, raTa Tavidan iyos acilebuli Rvedis amovardna 

daWimulobis Sesustebisas. momenti, romelic abrunebs frTas qaris 

zemoqmedebiT, SedarebiT mcirea. frTis simetriuli profilebisaTvis hae-

ris Zalis modebis wertili mcire Setevis kuTxeebis SemTxvevaSi imyofeba 

frTis cxviridan qordis 25% manZilze, romelic izrdeba Setevis kuTxis 

gazrdasTan erTad. 

frTis RerZis cxviridan ufro Sors gadanacvlebiT SeiZleba 

momentis Semcireba, romelic moqmedebs frTis brunvaze, Tumca unda iyos 

gaTvaliswinebuli, rom frTis cxviri brunvisas ar unda exebodes Skivis 

zedapirs. frTis vibraciis Tavidan asacileblad sasurvelia, rom misi 

Semobruneba xdebodes garkveuli xaxuniT. am xaxunis gasazrdelad 

SeiZleba saCerebeli sayelurebis RerZebze mixraxna garkveuli miWeriT 

zeda samagr rezinis lentTan. Rru frTebi sixistis wiboebis Semcveli ori 

nawilis saxiT mzaddeba plastmasis dawnexis gziT. amis Semdeg orive 

nawils erTmaneTTan amagreben sogmanebiT da awebeben. Skivebis diametrebis 

gaangariSeba xdeba maqsimaluri dasaSvebi centridanuli Zalis mixedviT, 

romelic moqmedebs frTebsa da Rvedze. Skivis kedlis sisqe ganisazRvreba 

RvedebiT ganpirobebuli sigrZeze ganawilebuli datvirTviT gamowveuli 

Runvis gaangariSebiT. 

winaswari Sefaseba aCvenebs, rom Tavad Skivebi SeiZleba iyos 

damzadebuli mtkice polimeruli masalebisgan, xolo Skivebidan mil-

tuCebis gavliT sakisrebTan gamoyvanili RerZebi SeiZleba iyos dam-
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zadebuli foladisgan. qaris danadgaris farTobi ganisazRvreba dakidebis 

simaRlisa da Skivis sigrZis namravliT da SeiZleba iyos daproeqtebuli 

did erTeul simZlavreze. qaris TvalTan Sedareba, romelsac aqvs qariT 

garsSemodenis iseTive farTobi, aCvenebs Cveni qaris danadgaris mniSv-

nelovan upiratesobebs rogorc Rirebulebis, ise brunTa ricxvisa da 

danadgaris erTeuli simZlavris gazrdis SesaZleblobis TvalsazrisiT. 

qaris Tvalisgan gansxvavebiT, qaris Rveduri danadgari qaris ze-

moqmedebiT ar Semobrundeba da igi muSaobs qaris siCqaris Skivebis 

RerZebis mimarT perpendikularuli Semdgenis xarjze, amasTan, ar aqvs 

mniSvneloba, RerZebis romeli mxridan uberavs qari (Rvedis moZraobas 

yovelTvis eqneba erTi mimarTuleba). amitom qaris Rveduri danadgaris 

gamoyeneba momgebiania im regionSi, sadac qari uberavs, ZiriTadad, erT 

xazze,  magaliTad, xeobebSi. im SemTxvevaSi, rodesac qaris mimarTuleba 

Zalian cvalebadia, SeiZleba qaris danadgarebis jvrisebrad dayeneba qaris 

nebismieri mimarTulebisas energiis gamomuSavebis uzrunvelsayofad. qaris 

danadgaris zRvaSi tivze dayenebisas (aseTi proeqtebi ukve arsebobs) es 

naklovaneba aRmoifxvreba, vinaidan tivis Semobruneba SesaZlebelia 

nebismieri mimarTulebiT. 

Sesrulebulma winaswarma gamoTvlebma aCvena, rom SesaZlebelia 

frTebis orive mxares Semobrunebis kuTxeebis SerCeva ise, rom daculi 

iqneba qaris danadgaris win qaris nakadis optimaluri damuxruWebis piroba 

qaris siCqaris cvlilebis farTo diapazonSi (Rvedis siCqaris mudmivobis 

SenarCunebiT). es uzrunvelyofs qaris energiis gamoyenebis karg 

koeficients qaris danadgaris muSaobisas sinqronul generatorebze, rom-

lebic dakavSirebulia sistemasTan. erTdroulad SesaZlebeli xdeba 

nakadis gamosasvleli reaqciis dayvana mcire mniSvnelobamde da ganivi 

Zalebis ganawileba Stoebze ise, rom muSaobis procesSi ar xdebodes 

Stoebis urTierTSexeba. 

 

 

gamogonebis formula 

 

qaris Rveduri danadgari RvedTaSorisi TviTdayenebadi frTebiT, 

romelic Seicavs usasrulo moqnil Rvedebs, romelic daWimulia or Skivs 

Soris, romelTagan erTi dayenebulia sayrdenebze aweva_dawevis SesaZleb-
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lobiT, xolo meore dayenebulia miwis doneze da SeerTebulia 

generatorTan, amasTan, usasrulo Rvedze dayenebulia frTebi, gansxvavdeba 

imiT, rom frTebs orive mxares aqvs RerZebi, romlebic damagrebulia 

erTmaneTis gverdiT mdebare Rvedebze rezinis qvesadebis meSveobiT da-

yenebul cilindrul sakisrebSi, romlebic zemodan damagrebulia lentiT, 

amasTan, RerZebze torsis mxridan mimagrebulia saCerebeli sayelurebi 

frTebis mobrunebis SezRudvisaTvis. 
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