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saqarTveloSi masobrivad Sendeba axali sacxovre-

beli Senobebi. ZiriTadad Sendeba rkinabetonis 

karkasuli Senobebi, romelTa sakedle Semavseblad 

gamoiyeneba betonis blokebi. aseT saxlebSi kedlebis 

funqciebs agreTve asruleben rkinabetonis svetebi, 

rigelebi da gadaxurvebi, romelTa kideebi gare haerTan 

kontaktSia. dRevandeli mSenebloba orientirebulia 

samSeneblo Tboteqnikis Zvel sabWoTa normebze da 

xSirad es normebic ar aris daculi. Sedegad viRebT 

gaumarTleblad did siTbodanakargebs. saqarTveloSi da 

ganviTarebul qveynebSi arsebuli mdgomareobis 

SedarebisaTvis qvemoT moyvanilia Senobebis SemomzRu-

davi konstruqciebis normebiT dadgenili Tboteqnikuri 

maCveneblebi (cxrili #1). 

                                                  cxrili #1 

sacxovrebeli Senobebis SemomzRudavi 

konstruqciebis siTbogadacemis saWiro 

winaRoba , m2·0С / vt saW
0R

qveyana kedlebi gadaxurvebi 

germania 

dania 

norvegia 

ruseTi 

SvedeTi 

saqarTvelo 

2,0 – 2,5 

3,3 – 5,0 

4,0 

  2,1 – 5,6 

  3,3 – 4,0 

0,5 

3,0 – 3,6 

5,0 – 7,0 

4,35 

2,8 – 7,3 

5,0 – 5,9 

0,75 
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erTi SexedviT SeiZleba Seiqmnas STabeWdileba, rom 

gansxvavebebi siTbogadacemis saWiro winaRobaTa Soris 

gamowveulia mxolod klimatis sxvaobiT. amis 

gasarkvevad ganvixiloT, rogor icvleboda Senobebis 

Tboteqnikuri maCveneblebi saqarTveloSi da evropis 

qveynebSi wlebis manZilze.  

me-19 saukunis bolos da me-20 saukunis dasawyisSi 

saqarTveloSi kapitaluri Senobebi Sendeboda evropuli 

ganaTlebis mqone arqiteqtorebis proeqtebiT. im dros 

aSenebuli Senobebi Tavisi Tboteqnikuri maCveneblebiT 

Seesabamebodnen imdroindel evropul dones. SenobaTa 

kedlebi iyo aguris da maTi sisqe saSualod Seadgenda 

80 sm, zog SemTxvevaSi ki aRwevda 100sm-s. aseTi kedlebi 

xSirad iyo damatebiT Tboizolirebuli damaTbunebeli 

CanayariT. magaliTad, ase iyo Tboizolirebuli 

amJamindeli ganaTlebis saministros Senobis kedlebi. 

gamoiyeneboda ormagi fanjrebi. sarTulSua gadaxurvebs 

gaaCndaT Tbo- da bgerasaizolacio fenilebi. sasxvene 

gadaxurvebi aseve iyo Tboizolirebuli. kibis ujredebi 

iyo daxuruli da maT gaaCndaT TboizolaciisaTvis 

tamburebi. gasaTbobi Rumelebi ganlagebuli iyo ise 

rom, erTdroulad Tbeboda ramdenime oTaxi. kedlebis 

maRali siTburi inerciis gamo binis gasaTbobad 

sakmarisi iyo gaTboba 3-5 dReSi erTxel.  

me-20 saukunis 20-ani wlebidan, socialisturi 

wyobilebis dros, energoresursebze dawesebuli iqna 

 4



xelovnurad dabali saxelmwifo fasebi. energiis didma 

raodenobam da dabalma fasebma ganapiroba axali 

midgomebi rac aisaxa samSeneblo normatiul dokumenta-

ciaSi. Semcirda moTxovnebi Senobis Tbosaizolacio 

Tvisebebisadmi. saTanadod kedlebis sisqe Semcirebuli 

iqna 2-4-jer. sacxovreblis komfortze moTxovnebi 

dayvanil iqna sanitarul-higienuri normebis qveda 

zRvramde. masobrivad ganviTarda erTSriani betonis 

kedlebis gamoyeneba. aseTi kedlebis sisqe dgindeboda 

ufro konstruqciul-teqnologiuri da ara 

Tboteqnikuri moTxovnebis mixedviT. amis 

damadasturebelia is garemoeba, rom erTi da igive 

klimatis pirobebSi da erTnairi betonis SemTxvevaSi 

msxvili blokebis kedlebi iyo 40 sm sisqis, msxvili 

panelebis SenobebSi 30 sm sisqis, xolo karkasul 

SenobebSi kedlebis sisqe iyo 25 sm. arc ise iSviaTad 

betonis kedlebSi SeimCneoda kondesaciiT gamowveuli 

danestianeba, xavsi da sokoebi. ormagi fanjrebi 

Secvlili iqna calmagiT. kibis ujredebi da sasxvene 

gadaxurvebi iyo Ria da a.S. 

sabWoTa normebiT aSenebuli Senobebis gaTboba 

gaTvlili iyo dRe da Ram ganuwyvetliv moqmed 

gamaTbobel sistemebze. qalaqebSi aseTi gaTboba 

xorcieldeboda gaTbobis centralizebuli saqvabeebiT. 

energiis dabali fasebis pirobebSi aseTi mSenebloba 

energiis moxmarebis gazrdis xarjze iZlevoda 
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samSeneblo masalebis ekonomias da saTanadod 

mSeneblobis moculobis gazrdas. energiis dabali 

fasebis pirobebSi aseTi mSenebloba gamoiyureboda 

ekonomikurad. saqarTvelos sabWoTa kavSiridan 

memkvidreobad darCa Senobebi, kvartlebi da qalaqebi 

gaTvlili SeuzRudavi raodenobis dabali fasis 

energiis moxmarebaze, rac winaaRmdegobaSia sabazro 

ekonomikis principebTan.  

damoukideblobis mopovebis Semdeg, saqarTveloSi 

gagrZelda mSenebloba, romelic isev Zvel sabWoTa 

normebzea orientirebuli. masobrivad gavrcelda 

rkinabetonis karkasuli Senobebis mSenebloba. karkasis 

sakedle Semavseblad gamoiyeneba Rrutaniani betonis 

blokebi. aseTi Senobebis Tboteqnikuri maCveneblebi 

bevr SemTxvevaSi ufro dabali xarisxisaa vidre sabWoTa 

dros aSenebuli Senobebisa. karkasis elementebi, 

rogoricaa rkinabetonis svetebi, rigelebi, gadaxurvebi 

asruleben SemomzRudavi konstruqciebis funqciebs, da 

maTi Tboteqnikuri maCveneblebi xSirad ar Seesabameba 

sabWoTa normebsac ki. rac Seexeba sakedle Rrutaniani 

betonis blokebs, maTi Tboteqnikuri maCveneblebi aris 

sabWoTa normebis moTxovnaTa zRvarze, an saerTod ar 

akmayofileben normebs. mcdeloba, rom betonis blokebi 

damzaddes msubuqi betonisagan (perlitbetoni, 

pemzabetoni, qafbetoni da sx.) ar cvlis sakiTxs, radgan 

maTi Tboteqnikuri maCveneblebi isev orientirebulia 
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sabWoTa normebze. fanjrebSi ormagi minapaketis 

gamoyeneba umniSvnelod aumjobesebs saqmes, radganac, 

ZiriTadi siTbodanakargebi modis rkinabetonis 

elementebze da betonis kedlebze. aseTi Senobebi, 

rogorc es gaTvaliswinebulia sabWoTa normebiT, 

moiTxoven dRe-Ramis ganmavlobaSi ganuwyvetliv 

gaTbobas. 

saqarTveloSi arsebuli mdgomareobis ganviTarebul 

qveynebTan SedarebisaTvis, ganvixiloT rogor 

icvleboda wlebis manZilze masalebi, konstruqciebi da 

Tboteqnikuri maCveneblebi ganviTarebul qveynebSi. 

magaliTisaTvis ganvixilod SvedeTis Mmonacemebi (nax.1).  

rogorc diagramidan Cans me-20 saukunis dasawyisSi 

SvedeTSi, iseve rogorc saqarTveloSi, sakedle masalad 

gamoiyeneboda aguri, Semdeg aguris kedlebi Seicvala 

msubuqi ujredovani betonis kedlebiT, Semdeg orSriani 

kedlebiT, amis Semdeg ufro efeqturi samSriani 

konstruqciebiT da a.S. diagramaze Cans, rom konstruq-

ciebis cvlilebasTan erTad icvleba masalebis 

nomenklatura da maTi gamoyenebis moculobebi. ase 

magaliTad, msubuqi betonis erTSriani kedlebis 

gamoyeneba iwyeba 20-an wlebSi da 70-ani wlebisaTvis 

TiTqmis amoRebulia xmarebidan, ris Semdeg ZiriTadad 

gamoiyeneba efeqturi Tbosaizolacio masalebisagan 

Semdgari mravalSriani kedlebi. masalebis da 
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konstruqciebis cvlilebasTan erTad ganuwyvetliv 

izrdeboda kedlebis siTbogadacemis winaRoba.  

                                                                                          

                                      msubuqi 

                xe        aguri      betoni     betoni     danarCeni                  

          

% sacxovrebeli binebis saerTo raodenobasTan 

 

       aguris     aguris    airbetoni   betonis  samSriani  karkasuli 

        wyoba      wyoba     1,12-1,34     kedlebi   rkinabe-   konstruqciebi 

       0,74-1,00   merqan-boC-           daTbunebuli   tonis      2,5-3,34 

                kovani filebi         airbetoniT   panelebi   

                   1,05-1,34                1,12-1,54       2,00-2,86  

 

        nax.1 sacxovrebel saxlebSi gamoyenebuli ZiriTadi  

          samSeneblo masalebi, kedlebis konstruqciebi da 

       siTbogadacemis  winaRobis maCveneblebi (R0 m2·grad / vt) 

 

saqarTveloSi saqme viTardeboda sawinaaRmdego 

mimarTulebiT. 30-ani wlebidan moyolebyli gamoiyeneba 
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erTSriani kedlebi, umTavresad msubuqi betonisagan. 

kedlebis siTbogadacemis winaRoba Seesabameboda   

daaxloebiT 40 sm sisqis aguris kedels. TvalsaCinoe-

bisaTvis nax.2 moyvanilia grafiki, romelzec naCvenebia 

Tu rogor icvleboda saukunis manZilze kedlebis 

siTbogadacemis winaRoba SvedeTSi da saqarTveloSi. 

 

 

 

                              nax. 2. 

 

me-20 saukunis dasawyisSi saqarTveloSi kedlebis 

siTbogadacemis winaRoba iyo iseTive da zog 

SemTxvevebSi ukeTesi vidre SvedeTSi. ganvlil droSi 

SvededSi kedlebis siTbogadacemis winaRoba gaizarda 

daaxloebiT 3-7-jer, xolo saqarTveloSi Semcirda 
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daaxloebiT 2-jer. Sedegad miviReT, rom saqarTveloSi 

siTbodanakargebi kedlebidan saSualod 6-jer da metad 

ufro didia vidre SvedeTSi. aRniSnul droSi klimatis 

maCveneblebis Sefardeba ar Secvlila. Seicvala 

mxolod damokidebuleba energomoxmarebasTan da 

siTbodanakargebTan. saqarTvelo isev sabWoTa normebis 

tyveobaSia da fantavs energias Zveleburad, rac xels 

uwyobs socialur daZabulobas da zrdis 

energodamokidebulebas sxva qveynebze.  

dReisaTvis samSeneblo bazarze gamotanilia 

Tboizolacio masalaTa farTo speqtri. pirvel rigSi 

mineraluri boWkosagan damzadebuli filebi, 

mineraluri bambis fenilebi folgiT an ufolgoT, 

polistirolis, poliuretanis, karbamidis qafplastebi. 

erT-erT bolo siaxles warmoadgens Tbosaizolacio 

masala “TC CERAMIC”, romelic rogorc saRebavi 

daitaneba kedelze da romlis 0,4mm sisqis erTi fena 

eqvivalenturia 280 mm aguris sisqisa. ganviTarebul 

qveynebSi gamoiyeneba Tboizolirebuli SemomzRudavi 

konstruqciebis mravalnairi saxeobebi. aseTebia 

konstruqciebi Tboizolirebuli erTdroulad kedlis 

Signidan da garedan, Tboizolirebuli konstruqciebi 

ventilirebuli haeris SreebiT da uamiTod da sxva. 

mravalferovnebaa agreTve fanjrebis konstruqciebSi, 

romlebSic gamoiyeneba Tbosaizolacio minebi dafaruli 

sxvadasxva uxilavi fenilebiT, minapaketebi, romelTa 
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Soris moTavsebulia inertuli gazi da a.S. 

konstruqciebis detaluri ganxilva da gaanalizeba 

calke ganxilvis sagania. 

faqti is aris, rom Tavisi Tboteqnikuri maCveneblebiT 

dRevendeli sacxovrebeli Senobebi saqarTveloSi 

TiTqmis erTi saukuniT CamorCebian Tanamedrove dones, 

rac uSualo gavlenas axdens energomoxmarebaze da 

zogadad energetikis problemebze. 

saqarTvelo metwilad damokidebulia importirebul 

energiaze, rac zRudavs mis energodamoukideblobas. 

xSirad ganixileba energowyaroebis diversifikaciis 

sakiTxebi. agreTve ixileba adgilobrivi energowya-

roebis ganviTarebis SesaZleblobebi, maT Soris mcire 

hesebis mSeneblobis, biomasis gamoyenebis da sxva.  

energetikuli problemebi gansakuTrebiT mZafrdeba 

zamTarSi, Senobebis gaTbobis periodSi.amasTan dRemde 

Seuswavleli rCeba sabWoTa normebiT aSenebuli 

Senobebis xvedriTi siTbodanakargebi, dRemde ar aris 

gaanalizebuli ramdenad efeqturad moixmareba energia 

da ra Sedegs miviRebT Tanamedrove evropuli normebis 

da standartebis gamoyenebis SemTxvevaSi. aRniSnuli 

sakiTxebi saWiroeben Seswavlas da saTanado gadawyve-

tilebis miRebas. 

 Senobebis gaTbobisaTvis saWiroO energiis raodeno-

ba ganisazRvreba Senobis SemomzRudavi konstruqciebis 

siTbodanakargebiT. amitom, saWiroa gaanalizebuli iqnas 
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dRes moqmedi samSeneblo normebis Tanaxmad, ra 

raodenobis energia aris saWiro Senobebis gasaTbobad 

da ra raodenobis energia iqneba sakmarisi evropuli 

normebis miRebis SemTxvevaSi.  

Senobebi gansxvavdebian gegmarebiT, sarTulianobiT, 

SemomzRudi konstruqciebiT, samSeneblo masaliT da a.S. 

bunebrivia, yvela calke aRebul Senobas eqneba 

gansxvavebuli Tboteqnikuri maCveneblebi da energo-

moxmareba. Tboteqnikuri maCveneblebis Seswavla yvela 

calke aRebuli SenobisaTvis da miRebuli Sedegis 

ganzogadeba moiTxovs did Sromas da dros, rac 

dRevandel pirobebSi praqtikulad SeuZlebelia. saqme 

martivdeba Tu gaviTvaliswinebT, rom sacxovrebeli 

Senobebi aSenebuli bolo 80-90 wlis manZilze 

faqtobrivad orientirebuli iyo erTsa da imave 

normebze. aqedan gamomdinare SegviZlia dauSvaT, rom 

Senobebis Tboteqnikuri maCveneblebis gasaSualoebuli 

mniSvnelobebi saorientaciod Seesabamebian normatiul 

moTxovnebs. aseTi daSveba gaanalizebis da miRebuli 

Sedegebis ganzogadebis saSualebas mogvcems. sakiTxis 

analitikuri Seswavlis mizniT ganvixiloT elemen-

taruli ujredi (saTavsi) da misi SemomzRudavi 

konstruqciebis normatiuli moTxovnebiT ganpirobebuli 

siTbodanakargebi. 

 siTbodanakargebi ganvixiloT Tbilisis klimaturi 

pirobebisaTvis, romlebic Tanaxmad СНиП 2.01.01-82 
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“Строительная климатология и геофизика”, aris Semdegi: 

zamTris saangariSo temperatura -80С, gasaTbobi 

periodis saSualo temperatura 4,20С, gasaTbobi periodis 

xangrZlivoba 152 dRe (3648 saaTi). saTavsis Sida haeris 

normirebuli temperatura 180С.  

elementaruli ujredis (saTavsis) zomebi gegmaSi 

miviRoT 10m x 10m da simaRleSi 3m (nax.3). 

             nax. 3                         

                                     

                     

saTavsis SemomzRudavi konstruqciebis saangariSo 

farTi iqneba: 

a) horizontaluri zedapirebis (iataki, saxuravi)   

           Fi = Fsax=100 m2; 

b) vertikaluri zedapirebis farTi jamSi FS=120 m2; 

aqedan: 

⎯ Suqgamtari zedapirebis farTi Ff=24 m2; (20%); 

⎯ yru zedapirebis (kedlebis) farTi Fked= 96 m2;. 

saTavsis SemomzRudavi konstruqciebis siTbodanakargebi 

ganvsazRvroT dResac faqtobrivad moqmedi samSeneblo 
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normebis СНиП II-3-79**  “Строительная теплотехника” 

Sesabamisad. 

1. gare kedlebis normatiuli siTbodanakargebi. 

СНиП II-3-79** Tanaxmad gare kedlebis siTbogadacemis 

winaRoba R0 unda iyos ara naklebi saWiroze , anu 

Sesrulebuli unda iyos piroba   R0≥ . normebiT 

izRudeba qveda zRvari, zeda zRvari ar aris 

reglamentirebuli. normatiuli moTxovnebis Sedareba 

rom iyos SesaZlebeli miviRoT daSveba, rom R0= . 

siTbogadacemis saWiro winaRoba   ganisazRvreba 

formuliT: 

saW
0R

saW
0R

saW
0R

saW
0R

 

n
S

gSsaW

t

tt n
R

Δ⋅

⋅−
=

α

)(

0
                   (1) 

 

sadac ganxilul magaliTSi: 

      tS – saTavsis Sida haeris saangariSo temperatura, 

180С; 

      tg  - gare haeris zamTris saangariSo temperature, -80С;   

     Δtn – normirebuli sxvaoba Sida haeris temperaturas 

    da kedlis Sida zedapiris temperaturas Soris, 60С;         

    αS – kedlis Sida zedapiris siTbogacemis koeficienti,  

      8,7 vt/m2·0С; 

    n – koeficienti, romelic kedlebisaTvis miiReba 1-is 

      toli. 
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formulaSi ricxvebis Casmis Sedegad miviRebT, rom     

=0,498 m2·0С/vt. Tanaxmad СНиП II-3-75 "Отопление, 

вентиляция и кондиционирование воздуха" siTbodanakargebi  

saW
0R

kedlebidan iqneba: 

               vtgSsaWked 501226498,0
96)(

R0

=×=−= tt
FQ ked  

kedlebis orientaciaze damatebiTi 15%-ani siTbodana-

kargebi iqneba 752vt. kedlebis siTbodanakargebs jamSi 

vRebulobT 5764 vt.  

 

2. Suqgamtari SemomzRudavi konstruqciebi. 

erTmagi Seminvis SemTxvevaSi Suqgamtari konstruqciebis 

siTbogadacemis winaRoba Rf=0,18 m2·0С/vt, Cvens maga-

liTSi aseTi konstruqciebis siTbodanakargebi iqneba: 

                    vtgS

f

f

f
34662618,0

24)( =⋅=−= tt
R

F
Q  

damatebiTi 15% danakargebi orientaciaze iqneba 520 vt, 

aseve 15% danakargebi haeris infiltraciaze iqneba 520vt. 

jamSi miviRebT Suqgamtari konstruqciebis siTboda-

nakargebs Qf= 4506 vt. 

 

3. siTbodanakargebi saTavsis saxuravidan. 

igive meTodiT, rogorc kedlebisaTvis, im gansxvavebiT, 

rom СНиП–is Tanaxmad Δtn unda miviRoT 40С. gaanga-
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riSebis Sedegad viRebT siTbogadacemis saWiro 

winaRobas: 

 

vt2m
n

S

gSsaW /0747,047,8
26

)(
0

CR
t

ntt
⋅=⋅==

Δ⋅

⋅−

α
 

saxuravis siTbodanakargebi iqneba: 

vtgS
sax

sax saW 348026747,0
100)(

0
=⋅=−⋅= ttR

F
Q  

 

4. siTbodanakargebi sardafis gadaxurvidan. 

igive meTodiT, im gansxvavebiT, rom СНиП -is Tanaxmad 

Δtn = 20С- Tvis miviRebT ganiavebadi sardafis gadaxurvis 

siTbogadacemis saWiro winaRobas: 

 

vtm2
saW

n
S

gS /494,127,8
26 0

)(
0

CR
t

ntt
⋅=⋅==

Δ⋅

⋅−

α
 

 

siTbodanakargebi gveqneba: 

 

vtgSsaW
sar

sar 174026494,1
100)(

0

=⋅=−⋅= tt
R

F
Q  

 

saTavsis SemomzRudav konstruqciebs Soris 

siTbodanakargebi saangariSo -80С temperaturis 

SemTxvevaSi nawildeba Semdegnairad: 
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                                               cxrili #2 

siTbodanakargebi SemomzRudavi 

konstruqciebi vt % 

1. 

2. 

 

3. 

4. 

kedlebi 

Suqgamtari 

konstruqciebi 

saxuravi 

sardafis 

gadaxurva 

5764 

4506 

 

3480 

1740 

37 

29 

 

23 

11 

                 jami       15490 vt         100% 

 

siTbodanakargebi dayvanili horizontaluri zedapiris 

(iatakis) erTeulze iqneba 154,9 vt/m2, an damgrvalebiT 

155vt/m2. aqedan, siTbodanakargebi saTavsis vertikaluri 

zedapirebidan Seadgenen 102,7vt/m2, xolo horizontaluri 

zedapirebidan 52,2 vt/m2. Tu rogor icvleba dayvanili 

siTbodanakargebi sarTulianobis mixedviT Cans 

Semdegidan: 

_ erTsarTulianis .................................................................. 155 vt/m2 

− orsarTulianis...................................................................... 129 vt/m2 

− samsarTulianis...................................................................... 120 vt/m2 

− cxrasarTulianis................................................................. 109 vt/m2  

− TeqvsmetsarTulianis ..................................................... 106 vt/m2  
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sarTulianobis gazrdiT siTbodanakargebi kide qveda da 

zeda horinzotaluri zedapirebidan rCeba ucvleli. 

sarTulebis matebasTan erTad siTbodanakargebi 

matulobs mxolod vertikaluri zedapirebis xarjze, 

ris gamoc dayvanili siTbodanakargebi uaxlovdeba 

vertikaluri zedapirebidan dayvanil siTbodanakargebs. 

dayvanili siTbodanakargebis saSualo erTs da 

TeqvsmetsarTulians Soris udris 130 vt/m2, rac pirvel 

miaxloebaSi SeiZleba miRebuli iyos rogorc 

saangariSo sidide. Tu gaviTvaliswinebT, rom sabWoTa 

normebiT 1 mosaxleze normirebuli iyo 12m2 sacxovre-

beli farTi, minimaluri saerTo farTi, romelic 

saWiroebs gaTbobas daaxloebiT iqneba 16 m2. Tbilisis 

mosaxleobis raodenoba Tu aris 1,1033·106, maSin 

minimaluri gasaTbobi farTobi iqneba: 1,1033·106 x 16m2= 

17,65·106 m2. dayvanili siTbodanakargebis gamravlebiT 

gasaTbob farTze viRebT jamur siTbodanakargebs: 

130vt /m2 x 17,65·106 m2 = 2295 mvt. 

miRebuli gviCvenebs im minimalur energosimZlavres, 

romelic aris saWiro siTbodanakargebis dasafarad -80C 

saangariSo temperaturis dros. gasaTbobi periodisaTvis 

energiis saWiro raodenoba iagariSeba igive meTodiT 

gasaTbobi periodis saSualo temperaturis 4,20C da 3648 

saaTi (152 dRe) xangrZlivobis gaTvaliswinebiT. 

SemomzRudavi konstruqciebis siTbodanakargebi 
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gaTvlili gasaTbobi periodis saSualo 4,20C 

temperaturisaTvis mocemulia cxrilSi (#3). 

 

 

                                           cxrili #3 

siTbodanakargebi  SemomzRudavi 
konstruqciebi vt % 
 
1. 
 
2. 
 
 
3. 
 
4. 

 
kedlebi 
 
Suqgamtari 
konstruqciebi
 
saxuravi 
 
sardafis 
gadaxurva 

 
3059 
 

2392 
 
 

1847 
 

924 

 
37 
 
29 
 
 
23 
 
11 

                   jami      8223 vt       100% 

 

cxrilis monacemebis Tanaxmad erTsa da 

TeqvsmetsarTulians Soris saSualo dayvanili 

siTbodanakargebi iqneba 69,0 vt/m2. gasaTbobi periodis 

xangrZlivobis 3648s gaTvaliswinebiT xvedriTi 

siTbodanakargebi iqneba: 

69,0 vt /m2 x 3648 s = 251712 2m

svt⋅  ≈ 252 2m

skvt⋅  

gasaTbobi farTis gaTvaliswinebiT gasaTbobi 

periodisaTvis energiis saWiro raodenoba iqneba: 

252 2m

skvt⋅ ·17,65·106 m2= 4448·106 kvt·s. 
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realobaSi aseTi raodenobis energia savaraudod ar 

moixmareba, radganac mosaxleoba, rogorc wesi, aTbobs 

binis nawils, an gaTboba mimdinarebs wyvetilad da ara 

ganuwyvetliv, an Sida haeris temperatura ufro dabalia 

vidre es normebiT aris gaTvaliswinebuli.  mosaxleoba 

amcirebs energomoxmarebas sacxovrebeli pirobebis da 

Tavisi janmTelobis gauaresebis xarjze. 

energodazogvis principulad sxva gzas adganan 

Tanamedrove evropis qveynebi, rac uzrunvelyofilia iq 

moqmedi kanonebiT, normebiTa da standartebiT. axali 

samSeneblo normebiT, romelic saqarTvelos ekonomikis 

ganviTarebis saministros tenderis safuZvelze 2004 

wels iqna damuSavebuli gaTvaliswinebulia Senobebis 

SemomzRudavi konstruqciebis winaRobis gazrda da misi 

miaxloveba Tanamedrove moTxovnebTan.  

Tbilisis klimaturi pirobebisaTvis SemomzRudavi 

konstruqciebis siTbogadacemis saWiro winaRoba Zveli 

da axali normebis Sesabamisad gamoiyureba 

Semdegnairad: 
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                                           cxrili #4            

siTbogadacemis 

saWiro winaRoba, 

m2·0C/vt saW
0RSemomzRudavi 

konstruqciebi  

СНиП II-

3-79** 

axali  

sn da w 

(proeqti) 

axali da Zveli 

normebis 

moTxovnaTa 

Tanafardoba 

1. 

2. 

 

 

3. 

 

 

4. 

 

kedlebi 

fenilebi da 

sasxvene 

gadaxurvebi. 

gadaxurvebi civ 

sardafebze da 

iatakebze.  

Suqgamtari 

konstruqciebi. 

0,5 

0,75 

 

 

1,34 

 

 

0,18 

2,1 

2,8 

 

 

2,8 

 

 

0,35 

4,2 

3,7 

 

 

1,5 

 

 

1,9 

 

                                  saSualod        2,83 

 

 

axali sn da w moTxovnaTa Tanaxmad, saangariSo 

temperaturis -80C SemTxvevisaTvis, Tboizolirebuli 

Senobebis SemomzRudavi konstruqciebis siTboda-

nakargebi Semdegia: 
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                                             cxrili #5 

siTbodanakargebi Tboizolirebuli 

SemomzRudavi 

konstruqciebi 

vt % 

1. 

2. 

 

3. 

4. 

kedlebi 

Suqgamtari     

konstruqciebi 

saxuravi 

sardafis 

gadaxurva 

1367 

2318 

 

928 

928 

24 

42 

 

17 

17 

                   jami      5541 vt         100% 

 

rogorc cxr. #5-dan Cans, Tboizolirebul SenobebSi 

yvelaze meti siTbodanakargebi modis Suqgamtar 

konstruqciebze (42%). swored amitom dasavleTis 

qveynebSi mimdinareobs am konstruqciebis gaumjobeseba, 

maT Soris minaTSorisi sivrcis inertuli gaziT 

SevsebiT da minaze uxilavi seleqtiuri fenilebis 

gamoyenebiT. calmagi minis konstruqciebTan SedarebiT 

aseT konstruqciebs aqvT 3-4-jer da meti siTbogadacemis 

winaRoba.  

 Tboizolirebul SenobebSi sarTulianobis 

gaTvaliswinebiT saSualo dayvanili siTbodanakargebi 

udris 47 vt/m2. saangariSo -80C temperaturis dros 

gasaTbobad saWiro simZlavre iqneba: 

47 vt /m2 x 17,65·106 m2 = 829,5·106 vt ≈ 830 mvt 
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Tboizolirebuli Senobebis gasaTbobad saWiro energiis 

simZlavre mcirdeba 1465 mvt, anu 64%-iT. 

 gasaTbobi periodis saSualo temperaturis 4,20C  

dros Tboizolirebuli Senobebis siTbodanakargebi 1 m2 

Seadgens 25 vt /m2. saTanadod xvedriTi siTbodanakargebi 

iqneba 

25 vt /m2 x 3648 s = 91,2 2m

skvt⋅  

Tboizolirebuli Senobebis gasaTbobad saWiro energiis 

raodenoba iqneba 

91,2 kvt·s /m2 x 17,65·106 m2 = 1610· 106 kvt·s 

araTboizolirebul SenobebTan SedarebiT (4448·106 

kvt·s), Tboizolirebul SenobebSi energodazogva aRwevs 

2848·106 kvt·s, rac iZleva aseve 64%-ani energiis 

ekonomias.  

Tboizolirebul SenobebSi mniSvnelobas iZenen 

damatebiTi faqtorebi, romlebsac dauTbunebel Senobe-

bisaTvis arsebiTi mniSvneloba ara aqvT, ris gamoc 

sabWoTa normebi maT praqtikulad ar iTvaliswinebdnen. 

damatebiT energowyaroebs warmoadgenen sayofacxovrebo 

danadgarebi da xelsawyoebi, ganaTebis naTurebi, 

adamianis mier gamoyofili siTbo da sxva. damatebiT 

energowyaroebs Soris saqarTvelos pirobebSi upirve-

lesi mniSvneloba aqvs mzis energias, romelic gasaTbob 

periodSi SuqgamWvirvale SemomzRudavi konstruq-

ciebidan ufasod Semoedineba SenobebSi. Senobebis 
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gaTbobaSi mzis radiaciis gavlenas dRes moqmedi 

normebi ar iTvaliswineben, ris gamoc saWiroa am 

energiis wyaros ufro detaluri ganxilva.  

sn da w “samSeneblo klimatologia” cxr.7 mocemu-

lia rva orientaciis vertikalur zedapirze mosuli 

mzis jamuri radiaciis mniSvnelobebi. TbilisisaTvis 

ianvarSi mzis jamuri radiacia kvt·s/m2 orientaciebis 

mixedviT, nawildeba Semdegnairad: 

 

1) C   a   d  s              2)  Ca  Cd  sa  sd 

         18  29  29  69                18   18   54  54 

      … 

·ganvixiloT gegmaSi kvadrati ori SesaZlo orientaciiT 

 

pirvel SemTxvevaSi vertikalur zedapirebze mosuli 

mzis radiaciis jami Seadgens 145 kvt·s/m2, meore 

SemTxvevaSi 144 kvt·s/m2. saangariSod miviRoT meore 

SemTxveva, rogorc naklebad xelsayreli. Tanaxmad sn da 

w “samSeneblo klimatologia” interpolaciiT miviRebT 

noembris da dekembris mzis radiaciis jams 382 kvt·s /m2. 

analogiurad interpolaciiT miiReba Teberval-martSi 
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mzis radiaciis jami 428 kvt·s/m2. oTxive orientaciaze 

xuTi Tvis jamSi (gasaTbobi periodis 150 dReSi) miviRebT 

954 kvt·s/m2. imisaTvis, rom ganvsazRvrod mzis radiaciis 

saSualo raodenoba mosuli vertikaluri zedapiris 1 m2, 

miRebul jams vyobT 4-ze da viRebT 238,5 kvt·s/m2 xuT 

TveSi. 

Cvens magaliTSi moyvanil sqemaSi Seminuli zedapiris 

farTi Seadgens 24m2 , romelzec gasaTbobi 5 Tvis 

ganmavlobaSi mosuli mzis radiacia iqneba: 

24 m2 x 238,5 kvt·s /m2 = 5724 kvt·s 

Tanaxmad СНиП 33-75 (dan.12, cxr.1) ormagi Seminva 

amcirebs saTavsSi Semosul mzis radiaciis energias 0,8 

koeficientiT. Sedegad, saTavsSi Sexweuli mzis 

radiaciis jami iqneba 4579 kvt·s. gasaTbobi 5 Tvis dros 

saTavsSi Sexweuli mzis radiacia daviyvanoT saTavsis 

horizontaluri zedapiris 1m2 farTze. ganxiluli sqemis 

Tanaxmad 100 m2 gayofiT miviRebT Qxv = 45,79 kvt·s /m2 . 

Tboizolirebul SenobebSi gasaTbobi farTobis 

xvedriTi siTbodanakargebi Seadgens 91,2 kvt·s /m2, xolo 

mzis energiis xvedriTi Semonatani udris 45,79 kvt·s /m2, 

romlis gaTvaliswinebiT jamSi miviRebT xvedriT 

siTbodanakagebs: 

 

Qxv = 91,2 – 45,79 = 45,41 kvt·s /m2 . 
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miRebuli Sedegidan gamomdinareobs, rom Tboizoli-

rebul SenobebSi mzis energia saSualod 50%-iT 

amcirebs siTbodanakargebs. Senobis saTanado gegmarebiT 

es maCvenebeli SeiZleba iyos gazrdilic. mzis energia 

eqvemdebareba gazomvas da zust ekonomikur Sefasebas. 

swored amitom, ara insolacia, romlis ekonomikuri 

maCvenebeli gaurkvevelia, aramed gamoyenebuli mzis 

energiis raodenoba unda iyos saqarTveloSi Tanamed-

rove Senobebis da qalaqgegmarebis Sefasebis erTerTi 

mTavari kriteriumi. 

araTboizolirebul saTavsSi СНиП II-3-79** Tanaxmad 

xvedriTi siTbodanakargebi udris 252kvt·s/m2. Tboizoli-

rebuli konstruqciebis SemTxvevaSi xvedriTi 

siTbodanakargebi Seadgens 45,41 kvt·s/m2, anu mcirdeba 5,5 

jer, anu energoefeqturoba aRwevs 82%. Tboizolirebul 

SenobebSi gasaTbob periodSi saWiro energiis raodenoba 

iqneba 

45,41 x 17,65·106 = 802·106kvt·s. 

araTboizolirebul SenobebTan SedarebiT (4448·106kvt·s) 

energiis dazogva Seadgens 3646·106kvt·s. TvalsaCinoebi-

saTvis miRebuli Sedegebi moyvanilia Semajamebel 

cxrilSi (#6). 
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                                              cxrili #6 

Senobebis gasaTbobad saWiro 

energia 

Tbilisi, 

sacxovrebeli 

Senobebi raodenoba 

kvt·s 

simZlavre 

mvt 

araTboizolirebuli 

(СНиП II-3-79**) 

4448·106 2295 

Tboizolirebuli 

(axali sn da w, 

proeqti) 

802·106 830 

energodazogva 3646·106 1465 

energoefeqturoba 82% 64 % 

 

gansxvaveba energoefeqturobaSi energiis raodenobisa da 

saWiro simZlavres Soris gamowveulia imiT, rom 

energiis saWiro raodenoba gaTvlilia gasaTbobi 

periodis saSualo temperaturisa da mzis radiaciis 

gaTvaliswinebiT, xolo saWiro simZlavre gaTvlilia 

yvelaze civi xuTi dRis saSualo (saangariSo) 

temperaturisaTvis. 

TbilisSi da mis SemogarenSi mdebare eleqtro da 

Tboeleqtro sadgurebis simZlavreTa jami udris 1247 

mvt. dRes moqmedi normebis pirobebSi es simZlavre 

cxadia ar aris sakmarisi Senobebis gasaTbobad. 

simZlavris deficiti Seadgens 1048 mvt. amitom saWiroa 

sxva damatebiTi energowyaroebis gamoyeneba. 

Tboizolirebuli Senobebis SemTxvevaSi arsebuli 
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simZlavreebi aWarbeben saWiros 417 mvt-iT. arsebuli 

eleqtrosimZlavreebi didi maragiT sakmarisi iqneba 

Senobebis gasaTbobad. Tboizolirebuli Senobebis 

SemTxvevaSi Tbilisi uzrunvelyofili iqneba energiiT 

da miaRwevs srul energodamoukideblobas. gasaTbobad 

saWiro energiis raodenobis Semcireba momxmarebli-

saTvis eqvivalenturi iqneba 5,5-jer energiaze fasis 

Semcirebisa. Tu miviRebT, rom 1 kvt·s gasaSualoebuli 

fasi Seadgens 0,108l, maSin yovelwliuri fuladi 

ekonomia TbilisSi SeiZleba iyos  393·106 lari.  

analogiuri meTodiT saorientacio angariSi 

SeiZleba Catarebuli iyos  saqarTvelos mTeli terito-

riisaTvis. amis saSualebas iZleva is garemoeba, rom 

Tbilisis temperaturuli maCveneblebi praqtikulad 

warmoadgenen saqarTvelos mTeli teritoriis gasa-

Sualoebul mniSvnelobebs. 

cxrili #7-Si moyvanilia СНиП 2.01.01-02-is 

saqarTvelos damaxasiatebeli 18 punqtis gasaSualo-

ebuli maCveneblebi. saangariSo temeperaturebi Tbilisis 

da saqarTvelos mTeli teritoriisaTvis  praqtikulad 

ar gansxvavdebian. mxolod gasaTbobi periodis 

xangrZlivoba  saqarTvelos mTeli teritoriisaTvis 2 

kviriT ufro xangrZlivia vidre TbilisisaTvis, Tumca 

punqtebis ufro gZeli rigisaTvis gasaTbobi periodis 

xangrZlivoba Tavsdeba 150 dRe-Ramis farglebSi,             
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radganac mcirdeba eqstremaluri temperaturebis mqone 

punqtebis, rogoricaa gudauri, axalqalaqi, Sovis 

gavlena saSualo mniSvnelobebze. 

 

                                             cxrili #7 

saangariSo klimaturi 

maxasiaTeblebi 
Tbilisi saqarTvelo 

1. 

 

 

 

2. 

 

3. 

 

gasaTbobi periodis 

saangariSo temperatura 

(yvelaze civi 5 dRis 

saSualo) 

gasaTbobi periodis 

saSualo temperatura 

gasaTbobi periodis 

xangrZlivoba (dRe-Rame) 

-80C 

 

 

 

4,20C 

 

152 

-8,20C 

 

 

 

4,00C 

 

166 

 

 

saqarTvelos mosaxleobis minimaluri raodenoba Tu 

aris 4·106, maSin SesaZlebelia saqarTvelosaTvis Seno-

bebis gasaTbobad saWiro minimaluri energiis 

raodenobis da simZlavris dadgena. gaTvlebis Sedegebi 

moyvanilia cxrilSi (#8). 
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                                            cxrili #8 

Senobebis gasaTbobad saWiro 

energia 
saqarTvelo, 

sacxovrebeli 

Senobebi 
raodenoba 

kvt·s 

simZlavre 

mvt 

araTboizolirebuli

(СНиП II-3-79**) 

 

16128·106 

 

8320 

Tboizolirebuli 

(axali sn da w, 

proeqti) 

 

2930·106 

 

3008 

energodazogva 13198·106 5318 

energoefeqturoba 82% 64% 

 

cxrilSi moyvanili energiis absoluturi mniSvnelobebi 

SemdgomSi SeiZleba araarsebiTad iyos koreqtirebuli, 

xolo maTi Sefardebebi, kerZod energoefeqturobis 

maCveneblebi praqtikulad ar Seicvleba, radganac isini 

emyarebian Zveli da axali normebis moTxovnaTa 

Sefardebas.  

cxrilis monacemebi gviCvenebs, rom saqarTveloSi 

sacxovrebel SenobebSi energodazogvis potenciali 

aRwevs 13,2 miliard kvt·s, rac 1kvt·s energiis 

gasaSualoebuli Rirebulebis 0,108 l SemTxvevaSi 

eqvivalenturi iqneba 1,4 miliardi laris yovelwliuri 

ekonomiisa. zafxulis pirobebis gaTvaliswinebiT 

energodazogvis potenciali saqarTveloSi iqneba ufro  
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didi, radganac Tboizolirebul SenobebSi haeris 

kondicirebisaTvis saWiro energiis raodenoba mcirdeba 

minimumamde, an saerTod ar aris saWiro.energodazogvis 

potenciali kidev ufro didia, Tu mxedvelobaSi 

viqoniebT sazogadoebrivi daniSnulebis Senobebsac.  

Tanamedrove poziciebidan Tboizolirebuli 

Senobebis gasaTbobad saqarTvelos pirobebSi sakmarisia 

18% im energiisa, romelic saWiroa araTboizolirebuli 

SenobebisaTvis. danarCeni energiis 82% ixarjeba gare 

haeris gaTbobaze da dabinZurebaze. Tboizolirebul 

SenobebSi energiis moxmarebis 5,5-jer Semcireba 

eqvivalenturia amdenjerve energiaze fasis Semcirebisa. 

amasTan, Tboizolirebul SenobebSi minimaluri 

energoxarjiT miiRweva iseTi donis komforti, romelic 

araTboizolirebul SenobebSi miuRwevadia. 

dRes aSenebuli Senobebis saeqsploatacio vada 

savaraudod aris asi weliwadi. am saeqsploatacio 

vadaSi fasebi energiaze cxadia gaizrdeba. uaxloes 

momavalSi aTasi m3 bunebrivi airis fasi savaraudod 

gaxdeba 400 aSS dolari da arc ise Soreul momavalSi 

SeiZleba gaxdes aTasi aSS dolari. aseT SemTxvevaSi 

didi siTbodanakargebis mqone Senobebis gaTboba 

umravlesobisaTvis gaxdeba miuwvdomeli.  

dauSvebelia, rom 21-e saukuneSi sacxovrebeli Seno-     

bebis 1 m2 siTbodanakargebi iyos ufro didi vidre me-19  
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saukunis SenobebSi. sabWoTa normebze orientirebuli 

yoveli Senoba winaaRmdegobaSia sabazro ekonomikis 

principebTan da warmoadgens energokrizisis da 

socialuri daZabulobis keras. saWiroa, rom 

saqarTvelo dauyonebliv daadges evropul gzas _  

Tboizolirebuli Senobebis mSeneblobas da arsebuli 

Senobebis Tboizolirebas, rogorc es gakeTda 

norvegiaSi, germaniaSi da sxvagan. aRniSnuli SeiZleba 

ganxorcieldes mxolod kompleqsuri RonisZiebebis 

CatarebiT. pirvel rigSi saWiroa energodazogvis 

Sesaxeb kanonis da saTanado normebis da standartebis 

miReba. kompleqsuri RonisZiebebiT uzrunvelyofili 

unda iyos sistemuri, droSi gaTvlili energodazogva 

da ekonomikuri efeqti. winaaRmdeg SemTxvevaSi, 

yovelwliuri matebiT uamravi energiis uazrod 

dakargvis gamo, energetikuli, ekonomikuri da 

socialuri krizisi garduvalia. 
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