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gvaqvs pativi warmogidginoT wigni “s“s“s“sacacacacxovxovxovxovrerererebebebebelililili    SeSeSeSenononono----

bebebebebibibibis ens ens ens enerererergegegegetitititikukukukulililili    da eda eda eda ekokokokolololologigigigiuuuuriririri    prprprproboboboblelelelememememebibibibi    sasasasaqarqarqarqar----

TveTveTveTvelolololoSiSiSiSi”.”.”.”.    

winamdebare naSromis gamoqveyneba Cveni morigi mcdelo-

baa sazogadoebis yvela fenis samsjelo sagnad vaqcioT 

saqarTveloSi mSeneblobis dargSi Camoyalibebuli uar-

yofiTi tendencia, romelic  sabWoeTidan gvergo STama-

mavlobiT da damoukideblobis periodSi kidev ufro 

gaRrmavda. 

naSromSi mimoxilulia saqarTveloSi Senobebis Tboteq-

nikuri maxasiaTeblebis ganviTarebis istoriuli etapebi 

da Sedegad, Camoyalibebuli tendenciebi. maTi gavlena 

Sida ekologiasa da komfortze. 

dasaxuli amocanebis miRwevis maRali profesiuli inte-

resis gamo, naSromis momzadeba vTxoveT tttteqeqeqeqninininikukukukur mr mr mr mececececnininini----

eeeererererebabababaTTTTaaaa    kkkkanananandididididadadadatstststs    batonbatonbatonbaton    gigigigiororororgigigigi    sasasasadadadadaRaSRaSRaSRaSvilvilvilvilssssaaaa da tttteqeqeqeqnininini----

kukukukur r r r mecmecmecmecninininieeeererererebabababaTTTTa a a a kkkkanananandididididdddaaaats, ts, ts, ts, dodododocecececents, ants, ants, ants, akakakakadedededemimimimiurururur    ddddoqoqoqoq----

ttttoooors rs rs rs qalbaton qalbaton qalbaton qalbaton mamamamaririririkakakaka    sasasasadadadadaRaSRaSRaSRaSvivivivilslslsls. 

avtorebi, SeZlebisdagvarad popularul enaze aRweren 

SenobebSi mimdinare fizikur procesebs da am procesebis 

gamovlinebis pirvelad niSnebs. detalurad ganixilaven 

kedlebis Sida zedapirze namis warmoqmnis mizezebs da 

kedlis TbomaxasiaTeblebis gaumjobesebiT am problemis 

aRmofxvris Teoriul sakiTxebs. aseve aRweren, gansakuT-

rebiT dasavleT saqarTveloSi gavrcelebuli iribi wvi-

mebis uaryofiTi gavlenis aRmofxvris tradiciul da Ta-

namedrove meTodebs. 

imeds vitovebT, da Cveni mxridan mcdelobas ar movak-

lebT, rom am da msgavsi publikaciebiT, sxva qmedebebTan 

erTad SevZloT saTanado impulsi mivceT sazogadoebas 
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arsebuli mavne tendenciis gamosworebisa radganac, sru-

lad gvaqvs gacnobierebuli, rom Tanamedrove, energoe-

feqturi mSenebloba ara mxolod ama Tu im  konkretuli 

SenobiT mosargebleTa ekonomikuri maCveneblebis gaum-

jobesebis mniSvnelovan potencials Seicavs. 

naSromis momzadebis procesi CvenTvis uaRresad sainte-

reso, SemoqmedebiTad daZabuli da SemecnebiTi aRmoC-

nda. xolo, Tu ramdenad warmatebuli, amis gansja Tqven-

Tvis mogvindia, Cvenis mxriv ki uRrmes madlobas vuZ-

RvniT baton giorgisa da qalbaton marikas TanamSrom-

lobisaTvis. 

 

enenenenerererergogogogoeeeefeqfeqfeqfeqtutututurorororobibibibis cs cs cs cenenenentritritritris s s s sasasasaxexexexelilililiT,T,T,T,    

gigigigiororororgigigigi    aaaabubububulaSlaSlaSlaSvivivivilililili    
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ssssacacacacxovxovxovxovrerererebebebebelililili    SeSeSeSenonononobebebebebibibibissss    enenenenerererergegegegetitititi----
kukukukulililili    da  eda  eda  eda  ekokokokolololologigigigiuuuuriririri    prprprproboboboblelelelememememebibibibi    sasasasa----

qarqarqarqarTveTveTveTvelolololoSiSiSiSi    

    

TaTaTaTavivivivi    1.1.1.1.    ssssacacacacxovxovxovxovrerererebebebebelililili    SeSeSeSenonononobebebebebibibibis s s s SeSeSeSemommommommomzRuzRuzRuzRudadadadavivivivi    kkkkononononstruqstruqstruqstruqcicicicieeee----

bibibibis gs gs gs gananananviviviviTaTaTaTarerererebibibibis ts ts ts tenenenendendendendencicicicieeeebibibibi    sasasasaqarqarqarqarTveTveTveTvelolololoSiSiSiSi    

  

bolo wlebSi saqarTveloSi didi raodenobiT aSen-

da sacxovrebeli Senobebi. mravalsarTuliani saxlebis 

umetesoba Tbilisis e.w. prestiJul ubnebSi aSenda. gana-

Senianebis gadaWarbebuli simWidrovis gamo ganadgurda 

gamwvanebuli farTobebi. mkveTrad gaizarda manqanebis 

raodenoba. safexmavlo gza-trotuarebi gadaiqca manqa-

nebis sadgomebad da saval nawilad. manqanebis didma rao-

denobam gamoiwvia haeris dabinZureba. mravalsarTulia-

ni Senobebis mWidro ganaSenianebis gamo Senobebi Crdi-

laven erTmaneTs, irRveva ganaTebulobis normebi, bevri 

bina moklebulia mzis radiacias, superurbanizaciam ga-

moiwvia mikroklimatis da adamianis sacxovrebeli piro-

bebis gauareseba. 

saqarTveloSi energiis erT-erTi udidesi momxma-

rebeli aris sacxovrebeli seqtori. imis gasarkvevad, Tu 

ra raodenobis energia aris saWiro Senobebis gaTboba-

gagrilebaze da ra wvlili SeaqvT maT ekologiuri mdgo-

mareobis gauaresebaSi, unda Sefasdes Senobebis energoe-

feqturoba, romelic ganisazRvreba Senobebis SemomzRu-

davi konstruqciebis Tboteqnikuri TvisebebiT. Tanamed-

rove saxlebis energomoxmareba da ekologiuri mdgoma-
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reoba rom TvalsaCino iyos, saWiroa ganvixiloT is cvli-

lebebi, romelic ganicada samSeneblo dargma me-20 sau-

kuneSi. saqarTveloSi ganvlili dro (samSeneblo Tval-

sazrisiT) pirobiTad SeiZleba daiyos sam nawilad: Seno-

bebi aSenebuli 1920 wlamde, saxlebi aSenebuli 1920-1990 

wlebSi da aSenebuli 1990 wlidan dRemde. 

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. Senobis 

kedlebi iyo aguris da maTi sisqe saSualod Seadgenda 80 

sm, zog SemTxvevaSi ki aRwevda 100 sm. aseTi kedlebi xSi-

rad iyo damatebiT Tboizolirebuli damaTbunebeli Ca-

nayariT. magaliTad, ase iyo Tboizolirebuli amJaminde-

li ganaTlebis saministros Senobis kedlebi. gamoiyene-

boda ormagi fanjrebi. sarTulSua gadaxurvebs gaaCndaT 

Tbo - da bgerasaizolacio fenilebi. sasxvene gadaxurve-

bi aseve iyo Tboizolirebuli. kibis ujredebi iyo daxu-

ruli da maT gaaCndaT TboizolaciisaTvis  tamburebi. 

gasaTbobi Rumelebi ganlagebuli iyo ise, rom erTdrou-

lad Tbeboda ramdenime oTaxi. kedlebis maRali siTburi 

inerciis gamo binis gasaTbobad sakmarisi iyo gaTboba 3-5 

dReSi erTxel. 

me-20 saukunis 20-iani wlebidan, socialisturi wyo-

bilebis dros energoresursebze dawesebuli iqna xelov-

nurad dabali saxelmwifo fasebi. energiis didma raode-

nobam da dabalma fasebma ganapiroba axali midgomebi, 

rac aisaxa samSeneblo normatiul dokumentaciaSi. Sem-

cirda moTxovnebi Senobis Tbosaizolacio Tvisebebisad-
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mi da kedlebis sisqe Semcirebuli iqna 2-4-jer, sacxov-

reblis komfortze moTxovnebi dayvanil iqna sanita-

rul-higienuri normebis qveda zRvramde. masobrivad 

ganviTarda erTSriani betonis kedlebis gamoyeneba. ase-

Ti kedlebis sisqe dgindeboda ufro konstruqciul-teq-

nologiuri 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 pane-

lebis SenobebSi 30 sm sisqis, xolo karkasul SenobebSi 

kedlebis sisqe iyo 25 sm. arc ise iSviaTad betonis ked-

lebSi SeimCneoda kondensaciiT gamowveuli nesti, xavsi 

da sokoebi. ormagi fanjrebi Secvlili iqna calmagiT. ki-

bis ujredebi da sasxvene gadaxurvebi iyo Ria da a.S. 

sabWoTa normebiT aSenebuli Senobebis gaTboba gaT-

vlili iyo ganuwyvetliv moqmed gamaTbobel sistemebze. 

qalaqebSi aseTi gaTboba xorcieldeboda gaTbobis cen-

tralizebuli saqvabeebiT. energiis dabali fasebis piro-

bebSi aseTi mSenebloba saSualebas iZleoda energiis moxma-

rebis gazrdis xarjze gaewiaT samSeneblo masalebis ekono-

mia da gaezardaT mSeneblobis moculoba. energiis dabali 

fasebis pirobebSi aseTi mSenebloba gamoiyureboda ekono-

miurad. saqarTvelos sabWoTa kavSiridan memkvidreobad 

darCa Senobebi, kvartlebi da qalaqebi gaTvlili SeuzRu-

davi raodenobis dabali fasis energiis moxmarebaze, rac 

winaaRmdegobaSia sabazro ekonomikis principebTan. 

damoukideblobis mopovebis Semdeg saqarTveloSi 

gagrZelda mSenebloba, romelic isev Zvel, sabWoTa nor-

mebzea orientirebuli. masobrivad gavrcelda rkinabeto-

nis karkasuli Senobebis mSenebloba. karkasis sakedle Se-
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mavseblad gamoiyeneba Rrutaniani betonis blokebi. aseTi 

Senobebis Tboteqnikuri maCveneblebi bevr SemTxvevaSi 

ufro dabalia, vidre sabWoTa dros aSenebuli Senobebisa. 

karkasis elementebi, rogoricaa rkinabetonis svetebi, 

rigelebi, gadaxurvebi asruleben SemomzRudavi kon-

struqciebis funqciebs da maTi Tboteqnikuri maCveneble-

bi xSirad ar Seesabameba sabWoTa normebasac ki. rac Seexe-

ba sakedle Rrutaniani betonis blokebs, maTi Tboteqni-

kuri maCveneblebi aris sabWoTa normebis moTxovnaTa 

zRvarze, an saerTod ar akmayofileben normebs. mcdelo-

ba, rom betonis blokebi damzaddes msubuqi betonisagan 

(perlitbetoni, pemzabetoni, qafbetoni da sxva) ar cvlis 

sakiTxs, radgan maTi Tboteqnikuri maCveneblebi isev ori-

entirebulia sabWoTa normebze. fanjrebSi ormagi minapa-

ketis gamoyeneba umniSvnelod aumjobesebs saqmes, radgan 

ZiriTadi siTbodanakargebi modis rkinabetonis elemen-

tebze da betonis kedlebze. aseTi Senobebi, rogorc es 

gaTvaliswinebulia sabWoTa normebiT, moiTxoven dReRa-

mis ganmavlobaSi ganuwyvetliv  gaTbobas. Gganvlil aswli-

an istoriul periodSi kedlebis maxasiaTeblebma ganica-

des cvlilebebi.                                          

kedlebi droTa ganmavlobaSi gaTxelda 4-jer, xo-

lo maTi wona Semcirda daaxloebiT 6,5-jer. kedlebis 

siTbogadacemis winaRoba Semcirda. saTanadod, gaizarda 

siTbodanakargebi kedlebidan. anu kedlebis Tboteqniku-

ri maxasiaTeblebi gauaresda. unda aRiniSnos, rom daki-

duli kedlebi, romlebic gamoiyeneba karkasuli saxle-

bis mSeneblobaSi warmoadgenen garkveul etaps samSeneb-

lo teqnikis ganviTarebaSi.  
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karkasul SenobebSi mzid funqciebs asrulebs karka-

si, xolo gare kedlebs aseTi funqcia aRar akisriaT. daki-

duli kedlebis ZiriTadi daniSnulebaa Senobis Sida siv-

rcis gare klimatis uaryofiTi zemoqmedebisagan dacva. 

dakiduli kedlebi itvirTebian mxolod sakuTari 

woniT, romlis datvirTva gadaecema karkass. mzidi fun-

qciis ar qonis gamo dakiduli kedlebis wona SeiZleba 

mkveTrad iqnes Semcirebuli. ase  magaliTad, aSS-Si jer 

kidev gasuli saukunis 50-ian wlebSi dakiduli kedlebis 

wona saSualod dayvanil iyo 50 kg/m2,. 80 sm sisqis aguris 

kedlis wyobasTan SedarebiT maTi wona 30-jer iyo Semci-

rebuli. 

amerikul terminologiaSi dakidul kedlebs ewode-

ba `curtain wall~, an pirdapiri TargmaniT `kedeli fardas~ 

niSnavs da srulad asaxavs maT daniSnulebas da teqnikur 

saxes. 

axali masalebi, romlebic amJamad gamoCnda bazarze 

principuad cvlian kedlis sisqis, wonis da siTbogadace-

mis winaRobis arsebul maCveneblebs. magaliTisaTvis 

mogvyavs amerikuli patentiT gamoSvebuli masala `TC 

Ceramic~ romlis 1 mm sisqe Tavisi siTbogadacemis winaRo-

biT eqvivalenturia 70 sm sisqis aguris kedlisa. 

dakiduli kedlebi unda ganixilebodes rogorc 

karkasuli Senobebis erTgvari perangi, romelsac aqvs 

funqciuri da esTetikuri daniSnuleba. 

saqarTveloSi karkasul SenobebSi sakedle masalad 

gamoiyeneba Rrutaniani betonis blokebi, romlebic kar-

kasis svetebs Soris aris ganlagebuli. Rrutaniani beto-

nis blokebis kedlebi saWiroeben nakleb masalas da ami-

tom arian ekonomiuri, magram amave dros maTi siTbogada-
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cemis winaRoba Semcirebulia daaxloebiT 2,5-2,7 jer, 

rac siTbogadinebis amdenjerve zrdas niSnavs. am Sem-

TxvevaSi teqnologiuri siaxle, romliTac izogeba sam-

Seneblo masalebi, miRweulia Senobis saeqspluatacio 

Tvisebebis gauaresebis da gaTbobaze gadaWarbebuli 

energiis moxmarebis xarjze. saqarTveloSi da ganviTare-

bul qveynebSi arsebuli mdgomareobis SedarebisaTvis 

qvemoT moyvanilia Senobebis SemomzRudavi konstruqci-

ebis normebiT dadgenili Tboteqnikuri maCveneblebi 

                                  

cxrili #1 

sacxovrebeli Senobebis SemomzRudavi konstruqciebis siTbo-

gadacemis saWiro winaRoba 

saW
0R , m2·0С / vt 

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 

 

erTi SexedviT SeiZleba Seiqmnas STabeWdileba, rom 

gansxvaveba siTbogadacemis saWiro winaRobaSi gamowveu-

lia mxolod klimatis sxvaobiT. amis gasarkvevad saWiroa 

ganxiluli iyos cvlilebebi, romelic saqarTvelosgan 

gansxvavebiT moxda dasavleTis ganviTarebul qveynebSi. 

saqarTveloSi arsebuli mdgomareobis ganviTare-

bul qveynebTan SedarebisTvis, ganvixiloT rogor ic-

vleboda wlebis manZilze masalebi, konstruqciebi da 
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Tboteqnikuri maCveneblebi ganviTarebul qveynebSi. ma-

galiTisaTvis ganvixiloT SvedeTis monacemebi (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 kon-

struqciebiT da a.S. diagramaze Cans, rom konstruqciebis 

cvlilebasTan erTad icvleba masalebis nomenklatura da 

maTi gamoyenebis moculobebi. ase magaliTad, msubuqi be-

tonis 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 konstruqciebis cvlilebasTan erTad ganuwyvetliv 

izrdeboda kedlebis siTbogadacemis winaRoba.  

saqarTveloSi mdgomareoba icvleboda sawinaaRmde-

go mimarTulebiT. 30-iani wlebidan moyolebuli gamoiye-

neba erTSriani kedlebi, umTavresad msubuqi betonisa-

gan. kedlebis siTbogadacemis winaRoba Seesabameboda da-

axloebiT 40 sm sisqis aguris kedels. TvalsaCinoebisaT-

vis nax. 2 moyvanilia grafiki, romelzec naCvenebia, Tu 

rogor icvleboda saukunis manZilze kedlebis siTboga-

dacemis winaRoba SvedeTsa da saqarTveloSi. 
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nax. 1 snax. 1 snax. 1 snax. 1 sacacacacxovxovxovxovrerererebebebebellll    ssssaxaxaxaxleblebleblebSiSiSiSi    gagagagamomomomoyeyeyeyenenenenebubububulililili    ZiZiZiZiririririTaTaTaTadidididi        

ssssamamamamSeSeSeSenebnebnebneblolololo    mamamamasasasasalelelelebibibibi, k, k, k, kededededlelelelebibibibis ks ks ks kononononstruqstruqstruqstruqcicicicieeeebibibibi    da da da da     

ssssiTiTiTiTbobobobogagagagadadadadacecececemimimimissss    wiwiwiwinanananaRoRoRoRobibibibis ms ms ms maCaCaCaCvevevevenebnebnebneblelelelebibibibi, , , , R0(m(m(m(m
2 2 2 2     0000С)/vt.)/vt.)/vt.)/vt.    
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nax. 2nax. 2nax. 2nax. 2    

 

me-20 saukunis dasawyisSi saqarTveloSi kedlebis 

siTbogadacemis winaRoba iyo iseTive da zog SemTxveveb-

Si ukeTesi, vidre SvedeTSi. ganvlil droSi SvedeTSi 

kedlebis siTbogadacemis winaRoba gaizarda daaxloebiT 

3-7-jer, xolo saqarTveloSi Semcirda daaxloebiT 2-

jer. Sedegad miviReT, rom saqarTveloSi siTbodanakar-

gebi kedlebidan saSualod 6-jer ufro metia, vidre Sve-

deTSi. aRniSnul droSi klimatis maCveneblebis Sefarde-

ba ar Secvlila. Seicvala mxolod damokidebuleba ener-

gomoxmarebasTan da siTbodanakargebTan. saqarTvelo 

isev sabWoTa normebis “tyveobaSia” da fantavs energias 

Zveleburad, rac xels uwyobs ekologiuri mdgomareobis 

gauaresebas, socialur daZabulobas da zrdis energoda-

mokidebulebas sxva qveynebze. 
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TaTaTaTavivivivi2222....    SeSeSeSemommommommomzRuzRuzRuzRudadadadavivivivi    kkkkononononstruqstruqstruqstruqcicicicieeeebibibibissss    sasasasaeqeqeqeqsplosplosplosplotatatatacicicicio To To To Tvivivivisesesese----

bebebebebibibibi....    

 

mSeneblobis ekonomiuroba da samSeneblo masalis 

raodenobis Semcireba aris sayovelTao tendecia dargSi. 

wina TavSi moyvanili pirveli cxrilidan naTlad Cans, 

rom gare kedlebis masa Semcirda 6,5-jer da es tendencia 

momavalSic gagrZeldeba. 

didi masis konstruqciebTan SedarebiT, msubuqi 

kedlebi ufro `mgrZnobiare~ arian gare meterologiuri 

faqtorebis cvlilebebTan. SemomzRudavi konstruqcie-

bi ganicdian Senobis Sida da gare temperaturis da tenis 

gavlenas, qaris, qarisa da wvimis erTobliv zemoqmedebas, 

mzis radiacias da sxva. 

SemomzRudavi konstruqciebis masiuroba ganisaz-

Rvreba siTburi inerciiT.  

zamTris saangariSo temperaturebi ganisazRvreba 

SemomzRudavi konstruqciebis siTburi inerciis mixed-

viT. 

masiuri konstruqciebisTvis saangariSo tempera-

turad miiReba yvelaze civi 5 dRis saSualo, xolo msu-

buqi konstruqciebisTvis - yvelaze civi dRe-Ramis tem-

peratura, saSualo masivobis konstruqciisaTvis - am or 

temperaturas Soris saSualo. ase magaliTad, Tbilisi-

saTvis yvelaze civi 5 dRis saSualo saangariSo tempera-

tura udris -80C, xolo msubuqi konstruqciebisTvis sa-

angariSo temperatura udris -100C.saSualo masivobis 

kedlisaTvis saangariSo temperatura iqneba -90C. 
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saangariSo temperaturis Sesabamisad iangariSeba 

SemomzRudavi konstruqciis siTbogadacemis saWiro wi-

naRoba. 

   oTaxSi haeris temperaturas tS da SemomzRudavi 

konstruqciis Sida zedapiris temperaturas Soris τS 

sxvaoba ar unda aRematebodes normirebuls. 

magaliTad, sacxovrebeli oTaxisaTvis, romlis Sida hae-

ris saangariSo temperatura Tu unda iyos 18oC , kedlis 

Sida zedapiris temperatura unda udrides an iyos meti 

120C. Tu sxvaoba aRemateba 60C, maSin kedlis Sida zeda-

pirze Cndeba namis warmoSobis SesaZlebloba. nami warmo-

iqmneba siTbogamtari CanarTebis adgilebSi, oTaxis ke-

delze da kuTxeebSi, fanjrebis mimdebare sibrtyeSi da 

a.S. 

kedlis siTbogadacemis winaRoba unda iyos miRebu-

li saTanado  maragiT. analogiurad temperatura ufro 

dabalia fanjris (an gare karebis) CarCos siaxloves. 

oTaxSi dabali tenianobis SemTxvevaSi, oTaxis hae-

ris temperaturas da kedlis Sida zedapirs Soris didma 

sxvaobam SeiZleba ar gamoiwvios kedlis SesamCnevi tenia-

noba, magram qmnis diskomforts, rac gamowveulia haeris 

konveqciuri nakadis siCqaris zrdiT. konveqciuri naka-

di, romlis siCqare aRemateba 0,2 m/w, adamianSi iwvevs 

mudmivi niavis SegrZnebas. garda amisa, kedlis Sida zeda-

piris dabali temperaturisas mis siaxloves myofi adami-

ani siTburi gamosxivebiT SeumCnevlad kargavs did ener-

gias, rac qmnis sisxlZarRvTa da sxva mravali daavadebe-

bis winapirobas. 

energodazogvis koncefciidan gamomdinare, sxvaoba 

oTaxis haeris da kedlis Sida zedapiris temperaturas 
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Soris ar unda aRematebodes 1,50C. aseT SemTxvevaSi, gar-

da imisa, rom kedlebs eqneba 4-jer naklebi siTbogadace-

mis koeficienti, sacxovrebelSi iqmneba saukeTeso sani-

tarul-higienuri da komfortis pirobebi. Tanamedrove 

mSeneblobaSi SemomzRudavi konstruqciis masis Semcire-

ba iwvevs konstruqciis siTburi inerciis Semcirebas, 

rac mowmdeba konstruqciis gaangariSebiT siTbomdgra-

dobaze. 

siTbomdgradoba ewodeba SemomzRudavi konstruq-

ciis Tvisebas, konstruqciis gare zedapirze mosuli 

siTburi nakadis cvlilebebis dros SeinarCunos kon-

struqciis Sida zedapirze garkveul sazRvrebSi tempe-

raturis mudmivoba. konstruqciis siTbomdgradobas 

mniSvneloba aqvs zamTris da gansakuTrebiT zafxulis 

pirobebSi, rodesac mzis radiaciam SeiZleba gamoiwvios 

SemomzRudavi konstruqciis gadaxureba. 

erTi da igive siTbogadacemis SemTxvevaSi msubuqi da ma-

siuri konstruqciebi gare haeris temperaturis rxevis 

dros gansxvavdebian temperaturuli velis cvlilebis 

siswrafiT. msubuqi SemomzRudavi konstruqviebisaTvis, 

romlebic daTbunebulebi arian efeqturi Tbosaizola-

cio masaliT, damaxasiaTebelia temperaturuli ampli-

tudis milevis simcire. aseTi konstruqciebi gaTbobis 

sistemis gaTiSvis SemTxvevaSi swrafad civdebian, xolo 

zafxulis pirobebSi haeris maRali temperaturis da mzis 

radiaciis zemoqmedebiT swrafad xurdebian.     

msubuqi konstruqciis siTburi inerciis gazrda 

mravalSrian konstruqciaSi miiRweva Tbosaizolacio ma-

salis siTbogadacemis winaRobis gazrdiT da Sida SreSi 

maRali siTboSeTvisebis mqone masalis gamoyenebiT. kon-
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struqciis siTbomdgradobis Semowmeba xdeba saTanado 

angariSebiT, romelic moyvanilia saxelZRvaneloebSi da 

agreTve samSeneblo normebSi. 

SemomzRudavi konstruqciebi, romlebic male civ-

debian da xurdebian, sacxovrebel binaSi qmnian mikrok-

limats, romelsac rusuli terminologiiT “barakis” mik-

roklimati ewodeba. 

SemomzRudav konstruqciebs garkveul sazRvrebSi 

unda gaaCndes haerSeRwevadoba (filtracia). gadaWarbe-

buli hermetiuloba auaresebs sacxovreblis mikrokli-

mats. filtracia warmoiqmneba SemomzRudavi konstruq-

ciis mopirdapire zedapirebs Soris wnevis sxvaobiT. wne-

va warmoiqmneba Siga da gare temperaturis sxvaobis gamo 

da agreTve qaris zemoqmedebiT. 

SemomzRudavi konstruqciebis haerSeRwevadoba da 

saventilacio arxebma sacxovrebel binaSi unda uzrun-

velyon haeris cvlis saWiro jeradoba, romelic unda 

iyos aranakleb orjeradi saaTSi. 

haeris arasakmarisi ventilacia iwvevs binaSi tenia-

nobis zrdas, Jangbadis naklebobas da naxSirorJangis ma-

tebas. iqmneba e.w. `daxuruli saTavisis sindromi~. aras-

ruli haercvla SeiZleba iyos agreTve gamowveuli Rio-

bebis araswori ganlagebiT, ris gamoc oTaxSi iqmneba gau-

niavebeli sivrce. nax. 3 naCvenebia Riobebis (fanjara, ka-

rebi) araswori da swori ganlagebis magaliTi. 
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nax.nax.nax.nax.    3333. f. f. f. fananananjrijrijrijrisasasasa    da da da da kakakakarerererebibibibis ars ars ars arasasasaswowowoworiririri    (a) (a) (a) (a)     

da sda sda sda swowowoworiririri    ggggananananlalalalagegegegebabababa(b).(b).(b).(b).    

 

gauniavebel sivrceSi, mcire siTbogadacemis wina-

Robis mqone kedlebSi kondensaciis Sedegad Cndeba obi 

da zog SemTxvevaSi sokoebic. nax.4 da nax.5 naCvenebia 

oTaxis kuTxeSi da kedlis mTel sibrtyeze kondensaciiT 

gaCenili obi. 

 
nax. nax. nax. nax. 4444    dadadadaoooobebebebebabababa    ooooTaTaTaTaxixixixis ks ks ks kuTuTuTuTxexexexeSiSiSiSi        
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nax. nax. nax. nax. 5555    mTmTmTmTlilililiaaaananananad d d d dadadadaoooobebebebebubububulililili    kekekekededededelililili....    

 

masalis tenianobis mateba iwvevs mis siTbogamtaro-

bis zrdas.     

zamTris pirobebSi konstruqciaSi tenis dagroveba 

xdeba progresulad, ris gamoc siTbogamtarobac saTana-

dod izrdeba. 

forovani masalis haeridan tenis STanTqmis pro-

cess ewodeba sorbcia, romlis intensivoba damokidebu-

lia masalis Tvisebebze. haeridan STanTqmul tens, ewo-

deba sorbciuli an higroskopuli. 

forovani masalis gamomSral nimuSs Tu movaTav-

sebT gansazRvruli temperaturis da tenianobis haeris 

garemoSi, is STanTqams tens iqamde, sanam ar damyardeba 

tencvlis procesis wonasworoba garemos haerTan. amas-

Tan masalis forebSi absoluturi tenianoba metia, vidre 

garemo haerSi (wylis orTqlis molekulebi masalis fo-

rebis da kapilarebis Sida zedapiriT miizideba da masze 

adsorbirdeba). 
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yvelaze maRali sorbciuli TvisebebiT xasiaTdebi-

an organuli warmoSobis masalebi, maTi sorbciuli teni-

anobis zRvari masis mixedviT aRwevs 26-36%. araorganu-

li masalebisaTvis es maCvenebeli Seadgens 4-13%. 

masalis Srobis process ewodeba desorbcia. masa-

lis mier tenis sorbciis kinetika gansxvavdeba desor-

bciis procesisgan. masalis Sroba mimdinareobs ufro da-

bali siswrafiT, vidre tenis STanTqma. 

konstruqciis masalis sruli sorbciuli tenianoba 

konstruqciis tenSemcvelobis dasaSveb zeda zRvris 

kriteriumad miiReba. 

wylis orTqlis kondensancia konstruqciis zeda-

pirze xdeba misi temperaturis namis wertilze qveviT 

dacemis dros. weliwadis civ periodSi konstruqciis Si-

da zedapirTan mimdebare haeris Txeli Sre civdeba ked-

lis zedapiris temperaturamde, xolo oTaxis tempera-

tura yovelTvis aris meti konstruqciis Sida zedapiris 

temperaturaze.  

Sida haeris zRvruli fardobiTi tenianoba φzR,%, 

romlis drosac iwyeba tenis kondensacia konstruqciis 

Sida zedapirze, dgindeba angariSiT. Sida zedapirze kon-

densacia Tu ar xdeba, SesaZloa is xdebodes konstruqci-

is SigniT. 

erTSriani an mravalSriani SemomzRudavi kon-

struqciis erTi Sris orTqlSeRwevadobis winaRoba gani-

sazRvreba konstruqciis Sris sisqiT da misi orTqlSeR-

wevadobis maCvenebliT. 

sworad daproeqtebuli kedlebis SemTxvevaSi or-

TqlSeRwevadoba garkveul sazRvrebSi dadebiT gavlenas 

axdens binis mikroklimatze, radganac aregulirebs da 
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stabilurs xdis binaSi haeris tenianobas. konstruqciis 

gadaWarbebuli tenianoba zrdis siTbodanakargebs, azia-

nebs konstruqciebs da xels uwyobs arajansaRi mikrok-

limatis Seqmnas sacxovrebel oTaxSi. 

dasavleT saqarTvelos dablobSi mdebare qalaqebSi 

(baTumi, foTi, soxumi da sxva) es problema minimaluri 

mniSvnelobisaa. am regionSi SemomzRudavi konstruqcie-

bis dasveleba da maTi dazianeba ZiriTadad ganpirobebu-

lia iribi wvimebis zegavleniT. kondensaciis problema ki 

Tavs iCens mTian regionebSi. 

aRmosavleT saqarTveloSi kedlebis Warbi teniano-

ba da kedlebze obis warmoqmna xdeba zamTris pirobebSi 

ZiriTadad uxarisxo betonis (maRali moculobiTi wonis) 

gamoyenebis SemTxvevebSi. 

Semowmebuli binebis raodenobidan kedlis 

kondensaciiT gamowveuli gadaWarbebuli tenianoba in-

dustriuli wesiT aSenebul saxlebSi Seadgenda daaxloe-

biT 1-1,5 procents. Tu gaviTvaliswinebT aSenebuli bine-

bis saerTo raodenobas, dasvelebadi kedlebis ricxvi 

sakmaod didia.  

kedlis dasvelebis Tavidan asacileblad pirvel 

rigSi saWiroa maTi Tbogadacemis winaRobis gazrda, rac 

miiRweva kedlis Tboizolaciis gaumjobesebiT. damatebi-

Ti Tboizolacia SeiZleba moewyos kedlis garedan da Tu 

sxva SesaZlebloba ar aris, oTaxis mxridan. erTi da igive 

siTbogadacemis winaRobis SemTxvevaSi, kedlis garedan da 

Signidan Tboizolaciis dros kedelSi temperaturis da 

tenianobis ganawileba principulad gansxvavdeba. 
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garedan Tboizolirebul kedels aqvs dadebiTi 

temperatura mTel sisqeSi, xolo kedels, romelic Tboi-

zolirebulia Signidan, mis ZiriTad nawilSi aqvs uaryo-

fiTi temperatura. aseT SemTxvevaSi, Tboizolaciis da 

kedlis Sida zedapirs Soris SeiZleba gaCndes kondensa-

ciiT gamowveuli dasveleba. 

oTaxis mxridan kedlis Tboizolaciis SemTxvevaSi, 

kondensaciisagan dacvisaTvis saWiroa iseTi Tbosaizo-

lacio masalis gamoyeneba, romelic orTqlSeuRwevadia, 

an Tbosaizolacio fena oTaxis mxridan unda iyos dafa-

ruli orTqlSeuRwevadi firiT.  oTaxis mxridan kedlis 

Tboizolireba uaryofiTad moqmedebs sacxovrebeli 

oTaxis mikroklimatze, radganac Signidan Tboizolire-

buli kedeli ar `sunTqavs~. garedan Tboizolirebul 

kedlebSi aseTi problema ar arsebobs. 

energodazogvis mizniT kedlebis garedan Tboizo-

lireba  FfarTod gamoiyeneba sazRvargareT. nax. 16 moyva-

nilia kedlis garedan Tboizolaciis sqema, romelsac 

iyenebs germanuli firma `henkel-bauteqnik~. 



energoefeqturobis centris biblioTekaenergoefeqturobis centris biblioTekaenergoefeqturobis centris biblioTekaenergoefeqturobis centris biblioTeka    

 

EEC                                                                                                                  eec eec eec eec  
 

22

 
nax. 6. nax. 6. nax. 6. nax. 6. gagagagarererere    kkkkededededlilililis Ts Ts Ts Tboboboboiiiizozozozolalalalaciciciciisisisis    ssssqeqeqeqemamamama,,,,    

Ceresit VWS    

 

Tbosaizolacio masalad umTavresad gamoiyeneba 

mineraluri (qvis) bamba. mineraluri bambis filebis ma-

givrad SeiZleba gamoyenebuli iqnas agreTve qafpolis-

tirolis filebi. aseT SemTxvevaSi fanjrebisa da karebis 

Riobebis irgvliv xanZarsawinaaRmdego mosazrebidan ga-

momdinare mainc mineraluri bambis filebis zolebi ga-

moiyeneba. Tboizolacia garedan xorcieldeba, rogorc 

axal mSenebare Senobebze, aseve ukve aSenebuli Senobebis 

rekonstruqciis SemTxvevaSi. garedan Tboizolaciis 

mowyoba erTi SexedviT martivia. sinamdvileSi ki moiT-

xovs masalis  zust SerCevis da saamSeneblo teqnologiis 

reglamentis dacvas. winaaRmdeg SemTxvevaSi Sedegi SeiZ-

leba iyos uaryofiTi.  
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Senobebis energodazogvis problemis gadawyvetis 

da sacxovrebelSi komfortuli pirobebis Seqmnis Tval-

sazrisiT Senobis Tboizolaciis mowyoba garedan sauke-

Teso gadawyvetilebaa. 

kedlebis gadaWarbebuli tenianoba da dasvelebis 

mizezi agreTve SieZleba iyos wvima, romelsac axlavs qa-

ri, anu e.w. `iribi wvima~. es problema gansakuTrebiT aq-

tualuria qarxnuli wesiT damzadebuli anakrebi kon-

struqciis kedlebisaTvis.  

iribi wvimebisagan dacva gansakuTrebiT aqtualu-

ria dasavleT saqarTvelosa da maRalmTiani regionebis 

SenobebisaTvis. 

saqarTvelos qalaqebSi `Tbilzniep~-is mier Catare-

buli kvlevebiT gamovlenili iqna 2523 konstruqcia, ro-

melic sistematurad sveldeboda iribi wvimebis dros. 

monacemebis statistikuri eqstrapolaciiT kedlis am 

saxis dasveleba savaraudod Seadgenda ramdenime aTeul 

aTass. dasavleT saqarTveloSi kedlebis dasveleba 5-

jer ufro xSiri iyo, vidre aRmosavleT saqarTveloSi. 

specialuri kvlevebis Catarebis Sedegad Sedgenili 

iqna saqarTvelos iribi wvimebis ruka. 
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iribi wvimebis dros tipiuri gaJonvebi msxvilpane-

lovan SenobebSi moyvanilia nax. 7 da nax. 8. 

 

  
nax. nax. nax. nax. 7777    obi kobi kobi kobi kededededlilililis s s s     

zezezezedadadadapirpirpirpirzezezeze, w, w, w, wylis ylis ylis ylis     

gagagagaJonJonJonJonvavavava    ssssararararTulTulTulTulSuSuSuSua a a a     

gagagagadadadadaxurxurxurxurvavavavaSiSiSiSi.... 

nax. nax. nax. nax. 8888    wylis wylis wylis wylis gagagagaJonJonJonJonvavavava    ssssararararTulTulTulTulSuSuSuSuaaaa    

gagagagadadadadaxurxurxurxurvavavavaSiSiSiSi, , , , bebebebetotototoninininis s s s dadadadaziziziziaaaanenenenebabababa    

ssssayayayayrderderderden n n n TaTaTaTarorororoSiSiSiSi.... 

 

iribi wvimebiT gamowveuli kedlebis dasveleba ar 

aris mxolod saqarTvelos problema. igive problema aq-

tualuria inglisSi, norvegiaSi, SvedeTSi, germaniaSi da 

sxvagan, maT Soris aSS-Si. 

saqarTvelos mosaxleoba kedlebis dasvelebas eb-

rZoda sakuTari saSualebebiT. TbilisSi pirapirebze 

hidrosaizolacio masalis wasmiT an pirapirebze cemen-

tis xsnariT pilastrebis mowyobiT. baTumSi kedlebis 

dacvas wvimisagan axorcielebdnen pirapirebis da zog 

SemTxvevaSi mTeli kedlis hidrosaizolacio masaliT 

dafarviT, an mTlianad kedlis daekranebiT. 

nax. 9-11 mocemulia kedlebis dacvis tipiuri gadaw-

yvetilebebi.  
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nax. nax. nax. nax. 9999. k. k. k. kededededlelelelebibibibis s s s nanananakekekekerererere----    

    bis hbis hbis hbis hididididrorororoiiiizozozozolalalalacicicicia a a a bibibibitutututumimimimiTTTT    

nax. nax. nax. nax. 10101010. k. k. k. kededededlilililis s s s zezezezedadadadapipipipiriririris s s s 

hhhhididididrorororoiiiizozozozolalalalacicicicia mTa mTa mTa mTlilililiaaaananananad d d d 

bibibibitutututumimimimiTTTT    

  
nax. nax. nax. nax. 11111111. i. i. i. iriririribibibibi    wwwwvivivivimemememebibibibisasasasagagagagan kn kn kn kededededlilililis ds ds ds dacacacacvavavava    asasasasbobobobocecececemenmenmenmentitititis s s s     

ekekekekrarararanenenenebibibibiT.T.T.T. 
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problemis gadawyvetis mizniT Catarebuli iyo eq-

sperimentebi rogorc laboratoriul pirobebSi, ise eq-

spluataciaSi myof Senobebze. Tbilisis saxelmwifo uni-

versitetis meteorologia-klimatologia-okeanologi-

is kaTedris xelSewyobiT universitetis meteosadgurze 

saTanado danadgarebiT Catarebuli iyo iribi wvimebis 

raodenobis da intensivobis gazomvebi. 

aerodinamikur milSi Catarda modelebis Seswavla. 

Seswavlili iqna aerodinamikuri koeficientebis ganawi-

leba kedelze haeris nakadis sxvadasxva mimarTulebis 

dros. analogiurad Seswavlili iqna daekranebuli ked-

lebis Taviseburebebi. 

Nnax.12-ze naCvenebia norvegiis samSeneblo samecnie-

ro-kvleviTi institutis sawvimari danadgari, sadac iri-

bi wvimebis zemoqmedebaze cdian sxvadasxva orientaciis 

da daxris SemomzRudav konstruqciebs. fotoze naCvene-

bia daxrili fanjris gamocda wyaluJonadobaze. 

 
 

nax. nax. nax. nax. 12121212.  .  .  .  SeSeSeSemommommommomzRuzRuzRuzRudadadadavivivivi    kkkkononononstruqstruqstruqstruqcicicicieeeebibibibis ws ws ws wyayayayalulululuJoJoJoJonanananadodododobabababazezezeze    

gagagagamocmocmocmocdidididis s s s dadadadanadnadnadnadgagagagariririri    
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eqsperimentuli dakvirvebebi tardeboda aseve save-

le pirobebSic. nax. 13-ze Cans norvegiiis samSeneblo in-

stitutis `Test House~, romelzec avtoris winadadebiT 

damontaJebuli iqna sami RerZis mimarTulebiT moZravi 

ekranebi, rac iZleoda ekranidan ZiriTadad kedlamde ha-

eris Sris sisqis da ekranebs Soris Ria nakerebis wvimisa-

gan dacvis optimaluri zomebis gansazRvris saSualebas. 

 
    

nax. nax. nax. nax. 13131313. . . . NRBY-isisisis  `̀̀̀Test House~ tr~ tr~ tr~ trononononheheheheimimimimSiSiSiSi    

 

`Test House~-sTan avtori da eqsperimentis xelmZRva-

neli, arqiteqtori triugve izaqseni.  

ZiriTadi kedlis wvimisgan ekranebiT dacvis efeq-

turoba Cans 14-ze naxazze. 
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nax. nax. nax. nax. 14141414. i. i. i. iriririribibibibi    wwwwvivivivimimimimis s s s ZiZiZiZiririririTaTaTaTadidididi    nanananawiwiwiwilililili    aiaiaiaiririririnenenenebabababa    ekekekekrarararaninininiT.T.T.T.    

 

ekranebi pirgadadebiT da Ria nakerebiT farTod ga-

moiyeneba Tanamedrove mSeneblobaSi. 

nax. 15-Si moyvanilia norvegiis A 523 255 standar-

tiT pirgadadebuli ekranebiT xis saxlebSi ventirlire-

buli kedlebis mowyobis magaliTi. 
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nax. nax. nax. nax. 15151515. a. k. a. k. a. k. a. kededededlelelelebibibibi    hahahahaeeeeriririris SriT, s SriT, s SriT, s SriT, vavavavaririririanananantitititi        

hohohohoririririzonzonzonzontatatatalulululuriririri    SeSeSeSemomomomoficficficficvrivrivrivriT,T,T,T,    

b. kb. kb. kb. kededededlelelelebibibibi    hahahahaeeeeriririris SriT, s SriT, s SriT, s SriT, vavavavaririririanananantitititi        

vvvverererertitititikakakakalulululuriririri    SeSeSeSemomomomoficficficficvrivrivrivriT.T.T.T.    
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germaniis mravalsarTuliani saxlebis kedlebi Ria 

nakerebiani ekranebiT moyvanilia nax. 16. 

 
nax. nax. nax. nax. 16161616. s. s. s. sacacacacxovxovxovxovrerererebebebebelililili    SeSeSeSenonononobibibibissss    fafafafasasasasadidididissss    

sasasasananananacicicicia a a a ekekekekrarararanenenenebibibibiT.T.T.T.    

(q. h(q. h(q. h(q. hamamamamburburburburgigigigi, g, g, g, gerererermamamamaninininia)a)a)a)    
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Tboizolacia da ekranebis mowyoba xorcieldeba eq-

spluatirebul Senobebze maTi sanaciis mizniT da aseve 

axladaSenebul Senobebze.  

 
nax. nax. nax. nax. 17171717. s. s. s. sacacacacxovxovxovxovrerererebebebebelililili    ssssaxaxaxaxlilililis fs fs fs fibibibibrorororocecececemenmenmenmentitititis s s s ekekekekrarararanenenenebibibibiT T T T     

momomomopirpirpirpirkekekekeTeTeTeTebabababa    q. q. q. q. hahahahanonononoververververSiSiSiSi    (g(g(g(gerererermamamamaninininia)a)a)a)    
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nax. nax. nax. nax. 18181818. s. s. s. skokokokolilililis s s s fafafafasasasasadidididis s s s sasasasananananacicicicia ka ka ka komomomompopopopozizizizitutututuriririri        

mamamamasasasasalilililis s s s ekekekekrarararanenenenebibibibiT.T.T.T.    

 

kedlebi ekranebiT daculia atmosferuli zemoqme-

debisagan, amave dros wylis Warbi orTqli, romelic war-

moiSveba oTaxSi daubrkolebliv gaedineba Signidan ga-

reT, xolo ventilirebuli Sre uzrunvelyofs kedlis 

masalebis intensiur Srobas, rac amcirebs kedlis Tbo-

gamtarobas. zafxulis pirobebSi ekranebi icaven kedels 

gadaxurebisagan, ris gamoc oTaxis haeris kondicirebis 

dro mniSvnelovnad mcirdeba an kondicireba saerTod ar 

aris saWiro. 

ekranebis gavlena kedlis gaSrobaze TvalsaCinod 

Cans germaneli mecnieris kiuncelis grafikidan, rome-

lic miRebulia orwliani dakvirvebis Sedegad. 
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grafikze 19-ze naCvenebia ekraniT Seqmnili venti-

lirebuli Sris SemTxveva da ekranis gareSe ujredovani 

betonis kedlis Srobis procesi. 

grafikidan Cans, rom Srobis Sedegad ekranis gareSe 

kedlis tenianoba Semcirda mxolod 15 procentamde, ma-

Sin rodesac daekranebuli kedlis tenianoba Semcirda 2 

procentamde, anu 7-jer naklebia. saTanadod mSrali da-

ekranebuli kedeli sul cota 1,5-jer naklebad siTbo-

gamtari iqneba, rac amdenjerve Seamcirebs energodana-

kargebs kedlidan. 

 

 
 

nax.nax.nax.nax.19.19.19.19.    ujujujujrerereredodododovavavavanininini    bebebebetotototoninininis Ss Ss Ss Srorororobibibibis ps ps ps prorororocecececesisisisi    dadadadaekekekekrarararanenenenebubububulililili        

fafafafasasasasadidididis Ss Ss Ss SememememTxveTxveTxveTxvevavavavaSiSiSiSi    (2)(2)(2)(2)    da mis da mis da mis da mis gagagagarererereSeSeSeSe    (1).(1).(1).(1).    
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TaTaTaTavivivivi3.3.3.3.    ssssaaaaqarqarqarqarTveTveTveTvelolololoSiSiSiSi    ssssacacacacxovxovxovxovrerererebebebebelililili    SeSeSeSenonononobebebebebibibibissssgagagagasaTsaTsaTsaTbobobobobabababadddd    sasasasa----

WiWiWiWirorororo    enenenenerererergigigigiaaaa    dadadada    eeeekokokokolololologigigigiisisisis    sasasasakiTkiTkiTkiTxexexexebibibibi    

    

Senobebis siTbodanakargebi da gasaTbobad saWiro 

energiis raodenoba ganisazRvreba Senobebis SemomzRu-

davi konstruqciebis siTbogadacemis winaRobiT. saqar-

TveloSi bolo 100 wlis manZilze Senobebis SemomzRuda-

vi konstruqciebis siTbogadacemis winaRoba Semcirda 

daaxloebiT orjer. bunebrivia daisvas sakiTxi, rogor 

aisaxa Tbogadacemis winaRobis Semcireba Senobebis ener-

gomoxmarebaze. aseTi Sefaseba miT ufro saWiroa, rom 

energodazogva aris mTavari strategiuli mimarTuleba 

msoflios praqtikulad yvela qveyanaSi.  

saqarTveloSi Senobebis gasaTbobad saWiro energi-

is moxmarebis sakiTxs yuradReba ar eqceva, rac Cans Tun-

dac iqidan, rom am mimarTulebiT aranairi damtkicebuli 

normebi an rekomendaciebi ar arsebobs. mSeneblebi iner-

ciiT orientirebuli arian Zvel sabWoTa normebze. miu-

xedavad imisa, rom am normebs dRes msoflioSi aravin ar 

iyenebs, garda saqarTvelosi. siTbomoxmarebas rom ara-

nairi yuradReba ar eqceva Cans iqidanac, rom siTbomox-

marebis instrumentuli an analitikuri Semowmeba ar 

sruldeba, ar gaicema Senobis energetikuli pasporti. 

dRemde Seuswavleli rCeba sabWoTa normebiT aSene-

buli Senobebis siTbodanakargebi, ar aris gaanalizebu-

li ramdenad efeqturad moixmareba energia da ra Sedegs 

miviRebT Tanamedrove evropuli normebis da standarte-

bis gamoyenebis SemTxvevaSi. aRniSnuli sakiTxebi saWiro-

eben Seswavlas da saTanado gadawyvetilebis miRebas. 
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Senobebi gansxvavdebian gegmarebiT, sarTuliano-

biT, SemomzRudavi konstruqciebiT, samSeneblo masaliT 

da a.S. bunebrivia, yvela calke aRebul Senobas eqneba 

gansxvavebuli Tboteqnikuri maCveneblebi da energomox-

mareba. Tboteqnikuri maCveneblebis Seswavla yvela cal-

ke aRebuli SenobisaTvis da miRebuli Sedegis ganzogade-

ba moiTxovs did Sromas, saxsrebs da dros, rac dRevan-

del pirobebSi praqtikulad SeuZlebelia. saqme martiv-

deba, Tu gaviTvaliswinebT, rom  bolo 80-90 wlis manZil-

ze aSenebuli sacxovrebeli Senobebi faqtobrivad ori-

entirebuli iyo erTsa da imave normebze. aqedan gamomdi-

nare SegviZlia davuSvaT, rom Senobebis Tboteqnikuri 

maCveneblebis gasaSualoebuli mniSvnelobebi saorien-

taciod Seesabamebian normatiul moTxovnebs. aseTi daS-

veba gaanalizebis da miRebuli Sedegebis ganzogadebis 

saSualebas iZleva. garda amisa, evrokavSirSi miRebul 

standartebTan da direqtivebTan Sedarebis saSualeba 

iqmneba. 

siTbodanakargebi ganxiluli iyo Tbilisis klima-

turi pirobebisaTvis, romlebic Tanaxmad CHиП 2.01.01-82 

`Строительная климатология и геофизика~, aris Semdegi: zam-

Tris saangariSo temperatura -80 С, gasaTbobi periodis 

saSualo temperatura 4,20 
С, gasaTbobi periodis xan-

grZlivoba 152 dRe (3648 saaTi), saTavsis Sida haeris nor-

mirebuli temperatura 180  
С.  

gaTvlebi Sesrulda СНиП II-3-79
*
  da СНиП II-33-75 Se-

sabamisad da agreTve axali samSeneblo normebiT `samSe-

neblo Tboteqnika~ (proeqti), romelic Cabarebulia 2004 

wels ekonomikis ganviTarebis saministroSi. gaTvlebi da 

miRebuli Sedegebi detalurad mocemulia naSromSi [8]. 
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sabWoTa normebiT da axali samSeneblo normebiT Se-

momzRudavi konstruqciebis Tboteqnikuri maCveneblebi 

moyvanilia #2 cxrilSi. 

                                             cxrili #2 

SemomzRudavi 
konstruqciebi 

siTbogadacemis saWiro 

winaRoba, 
saW
0R m2·0C/vt 

axali da 
Zveli nor-
mebis moT-

xovnaTa Ta-
nafardoba 

СНиП 
II-3-79** 

axali   sn da 
w (proeqti) 

1. kedlebi 0,5 2,1 4,2 

2. fenilebi da 
sasxvene gada-
xurvebi 

0,75 2,8 3,7 

3. 
 

gadaxurvebi civ 
sardafebze da 
iatakebze 

1,34 2,8 1,5 

4. 
 

Suqgamtari kon-
struqciebi 0,18 0,35 1,9 

                                  saSualod                                           2,83 

 

gaTvlebis Sedegad dadginda, rom sabWoTa normebiT 

Senobebis xvedriTi siTbodanakargebi Seadgens 

250kvt.sT/m2, xolo Tboizolirebuli Senobebis siTboda-

nakargebi 91kvt.sT/m2. anu siTbodanakargebi mcirdeba 

64%. saqarTvelos pirobebSi Tboizolirebuli Senobis 

energetikul balansSi gasaTbob periodSi udidesi mniS-

vneloba aqvs mzis radiacias. mzis radiaciis gaTvaliswi-

nebiT Tboizolirebuli Senobis xvedriTi siTbodanakar-

gebi mcirdeba orjer da Seadgens 45 kvt.sT/m2. 

qalaqis gegmarebaSi mzis radiaciis faqtoris gauT-

valiswinebloba energetikuli da samarTlebrivi pozi-

ciebidan dauSvebelia. mzis energia yvela mosaxles ekuT-

vnis erTnairad. dauSvebelia, rom adamianma Tu Senobam 



energoefeqturobis centris biblioTekaenergoefeqturobis centris biblioTekaenergoefeqturobis centris biblioTekaenergoefeqturobis centris biblioTeka    

 

EEC                                                                                                                  eec eec eec eec  
 

37

meore Senobis daCrdilviT moaklos adamians mzis ener-

giiT sargeblobis saSualeba. am sakiTxs aqvs energetiku-

li, ekonomikuri da samarTlebrivi safuZvlebi, romle-

bic saWiroeben saxelmwifo normativebiT daregulire-

bas. erTi mesakuTris mxridan meore mesakuTris xarjze 

mzis energiiT sargebloba unda iqnas ekonomikurad kom-

pensirebuli. 

saqarTveloSi mzis radiaciis mniSvnelobidan ga-

momdinare cxrilSi mocemulia TbilisisaTvis Tboizo-

lirebuli Senobebis energetikuli maCveneblebi mzis ra-

diaciis gaTvaliswinebiT. 

cxrili #3 

sacxovrebe-
li 

Senobebi 
Tbilisi 

gasaTbob periodSi 
Senobebis gaTbobaze saWiro 

 energia 
xvedriTi  

raodenoba 
kvt•sT/m2 

mTliani  
raodenoba 

kvt•sT 

simZlavre 
mvt 

sabWoTa 
normebiT 
aSenebuli 
Senobebi  

(СНиП II -3-79
х
) 

 

 
250 

 

4448.106 
 

2295 

axali samSe-
neblo nor-
mebi 
sn da w (pro-
eqti) 

 
45 

 
802 

 
830 

energoda-
zogva 

205 3646 ⋅ 106 1465 

energoefeq-
turoba 

82% 82% 64% 
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gansxvaveba energoefeqturobaSi energiis raodeno-

basa da saWiro simZlavres Soris gamowveulia imiT, rom 

energiis saWiro raodenoba gaTvlilia gasaTbobi perio-

dis saSualo temperaturisa da mzis radiaciis gaTvalis-

winebiT, xolo saWiro simZlavre gaTvlilia yvelaze civi 

xuTi dRis saSualo (saangariSo) temperaturisaTvis.  

TbilisSi da mis SemogarenSi mdebare eleqtro- da 

Tboeleqtrosadgurebis simZlavreebis jami udris 1247 

mvt. dRes moqmedi normebis pirobebSi es simZlavre cxa-

dia ar aris sakmarisi Senobebis gasaTbobad. simZlavris 

deficiti Seadgens 1048 mvt., amitom saWiroa sxva damate-

biTi energowyaroebis gamoyeneba. Tboizolirebuli Se-

nobebis SemTxvevaSi arsebuli simZlavreebi metia saWi-

roze 417 mvt-iT. Tboizolirebuli Senobebis SemTxvevaSi 

arsebuli eleqtrosimZlavreebi didi maragiT sakmarisi 

iqneba Senobebis gasaTbobad. gasaTbobad saWiro energiis 

raodenobis Semcireba momxmareblisaTvis eqvivalenturi 

iqneba 5,5-jer energiaze fasis Semcirebisa. Tu miviRebT, 

rom 1 kvt•sT eleqtroenergiis fasi saSualod aris 0,14 

lari, Tboizlirebuli Senobebis SemTxvevaSi wliuri 

ekonomia iqneba 510....106 lari. Tu energias gaviTvliT ga-

ziT gaTbobis SemTxvevisaTvis, maSin Senobebis Tboizo-

laciisas (1m3-is fasi 0,5 lari) wliuri ekonomia iqneba 

180•106 lari. 

naSromSi [7] mocemulia emisiebi energiis warmoebi-

dan (mudmivi wva) gawmendis gareSe. monacemebis Tanaxmad, 

1m3 bunebrivi gazis wvis dros gamoiyofa 0,202kg/kvt•sT 

naxSirorJangi. aqedan gamomdinare, Senobebis Tboizola-

ciis SemTxvevaSi saTburi gazis (CO2) atmosferoSi gaf-
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rqveva Semcirdeba 0,736•106 t-iT, rasac udidesi ekolo-

giuri mniSvneloba aqvs.   

analogiuri meTodiT saorientacio angariSi SeiZ-

leba Catarebuli iyos saqarTvelos mTeli teritorii-

saTvis. amis saSualebas iZleva is garemoeba, rom Tbili-

sis temperaturuli maCveneblebi praqtikulad warmoad-

genen saqarTvelos mTeli teritoriis gasaSualoebul 

mniSvnelobebs. 

cxrili 5-Si moyvanilia СНиП 2.01.01-02-is saqarTve-

los damaxasiaTebeli 18 punqtis gasaSualoebuli maCve-

neblebi. saangariSo temperaturebi Tbilisis da saqar-

Tvelos mTeli teritoriisaTvis praqtikulad ar gan-

sxvavdeba. mxolod gasaTbobi periodis xangrZlivoba sa-

qarTvelos mTeli teritoriisaTvis 2 kviriT ufro xan-

grZlivia, vidre TbilisisaTvis. Tumca dasaxlebuli  

 

                                                  cxrili # 4  

saangariSo klimaturi 

maxasiaTeblebi 
Tbilisi saqarTvelo 

1. 

 

 

 

2. 

 

 

3. 

 

 

gasaTbobi periodis 

saangariSo tempera-

tura (yvelaze civi 

5 dRis saSualo t0) 

gasaTbobi periodis 

saSualo tempera-

tura 

gasaTbobi periodis 

xangrZlivoba (dRe-

Rame) 

 -80C 

 

 

 

4,20C 

 

 

152 

-8,20C 

 

 

 

4,00C 

 

 

166 

 



energoefeqturobis centris biblioTekaenergoefeqturobis centris biblioTekaenergoefeqturobis centris biblioTekaenergoefeqturobis centris biblioTeka    

 

EEC                                                                                                                  eec eec eec eec  
 

40

punqtebis umetesobisaTvis gasaTbobi periodis xan-

grZlivoba Tavsdeba 150 dRe-Ramis farglebSi, radganac 

mcirdeba eqstremaluri temperaturebis mqone dasaxle-

buli punqtebis (rogoricaa gudauri, axalqalaqi, Sovi 

da sxv.) gavlena saSualo mniSvnelobebze. 

saqarTvelos mosaxleobis minimaluri raodenoba Tu 

aris 4 106, maSin SesaZlebelia saqarTvelosTvis Senobe-

bis gasaTbobad saWiro energiis raodenobis da simZlav-

ris dadgena. gaTvlebis Sedegebi moyvanilia cxrilSi 5.  
 

                                               cxrili # 5 

saqarTvelo, 

sacxovrebeli Senobebi 

Senobebis gasaTbobad saWiro   

energia 

raodenoba 

kvt·sT 

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 mniSvne-

lobebi SemdgomSi SeiZleba iyos metnaklebad koreqtire-

buli, xolo maTi Sefardebebi, kerZod energoefeqturo-

bis maCveneblebi praqtikulad ar Seicvleba, radganac 

isini emyarebian Zveli da axali normebis moTxovnaTa Se-

fardebas. 
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cxrilis monacemebi gviCvenebs, rom saqarTveloSi 

sacxovrebel SenobebSi energodazogvis potenciali aR-

wevs 13,2 miliard kvt.sT. Tu 1 kvt.sT. eleqtroenergiis 

saSualo fasad miviRebT 0,14 l, maSin wliuri ekonomia 1,8 

miliardi laris toli iqneba. zafxulis pirobebis gaTva-

liswinebiT energodazogvis potenciali saqarTveloSi 

iqneba ufro didi, radganac Tboizolirebul SenobebSi 

haeris kondicinirebisaTvis saWiro energiis raodenoba 

mcirdeba minimumamde, an saerTod ar aris saWiro. ener-

godazogvis potenciali kidev ufro gaizrdeba, Tu mxed-

velobaSi miviRebT sazogadoebrivi daniSnulebis Senobe-

bis energomoxmarebasac. 

Tanamedrove moTxovnebiT Tboizolirebuli Seno-

bebis gasaTbobad saqarTvelos pirobebSi sakmarisi iqne-

ba 18% im energiisa, romelic saWiroa araTboizolirebu-

li SenobebisaTvis. danarCeni energiis 82% dRes ixarjeba 

gare haeris gaTbobaze da dabinZurebaze. Tboizolire-

bul SenobebSi energiis moxmarebis 5,5-jer Semcireba eq-

vivalenturia amdenjerve energiaze fasis Semcirebisa. 

amasTan, Tboizolirebul SenobebSi minimaluri energo-

xarjiT miiRweva iseTi donis komforti, romelic araT-

boizolirebul SenobebSi miuRwevadia. 

imisaTvis, rom ganvsazRvroT ra TanafardobaSia 

energomoxmareba dasavleTis qveynebTan SedarebiT, mo-

viyvanT saqarTvelos da germaniis monacemebs. 
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nax. nax. nax. nax. 20202020. . . . sasasasaqarqarqarqarTveTveTveTvelolololoSiSiSiSi    ssssacacacacxovxovxovxovrerererebebebebelililili    SeSeSeSenonononobebebebebibibibis gs gs gs gaTaTaTaTbobobobobibibibisaTsaTsaTsaTvivivivis s s s 

sasasasaWiWiWiWirorororo    xvxvxvxvededededririririTiTiTiTi    enenenenerererergigigigia a a a gagagagasaTsaTsaTsaTbobobobob b b b pepepepeririririododododSiSiSiSi....    

 
 

nax. nax. nax. nax. 21212121. g. g. g. gerererermamamamaninininiaaaaSiSiSiSi    ssssacacacacxovxovxovxovrerererebebebebelililili    SeSeSeSenonononobebebebebibibibis gs gs gs gaTaTaTaTbobobobobibibibisaTsaTsaTsaTvivivivis s s s     

sasasasaWiWiWiWirorororo    xvxvxvxvededededririririTiTiTiTi    enenenenerererergigigigiaaaa    

    

moyvanili grafikebidan Cans, rom saqarTveloSi 

sacxovrebeli Senobebis xvedriTi siTbodanakargebi 

praqtikulad iseTivea, rogoric iyo germaniaSi 1982 

wlamde. Tu gaviTvaliswinebT imas, rom saqarTveloSi 

klimati ufro Tbilia, vidre germaniaSi, iolia davas-
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kvnaT, rom mSeneblobis xarisxi saqarTveloSi mniSvne-

lovnad ufro dabali xarisxisaa. germanuli rekomenda-

ciebis Tanaxmad, energoefeqturi sacxovreblis optimi-

zaciisTvis saWiroa uzrunvelyofili iyos: 

_ SemomzRudavi konstruqciebis maRali xarisxis 

siTbodacviTi Tvisebebi. 

saorientacio maCveneblebi: gare kedlebi KW ~ 0,25 

vt/(m2  0
С), saxuravi KD~0,15 vt/ (m2 0С), Weri da sardafis 

kedlebi KD,W~0,25vt/(m2 0С):  

_ siTbodamcavi fanjrebi; 

_ Tanamedrove ventilaciis sistemebi, romelic 

uzrunvelyofs siTburi energiis regeneracias; 

_ sicivis xidebis minimalizacia an maTi gamoric-

xva, yvela detalis zedmiwevniT zusti konstrui-

reba; 

_ maRali warmadobis da efeqturobis gaTbobis sis-

tema; 

_ mzis energiis pasiuri moxmareba; 

_ Senobis formis optimizacia (Senobis kompaqtu-

roba). 

Sveicariis konfederaciam energetikis problemis 

mniSvnelobidan gamomdinare Seitana aRniSnuli problema 

konfederaciis axal 1999 wlis konstituciis sam muxlSi. 

magaliTisaTvis SeiZleba moyvanili iyos amonaridi Svei-

cariis konfederaciis 89-e muxlis pirveli ori punkti: 

“muxli 89. energetikuli problema 

1. konfederacia da kantonebi sakuTari kompeten-

ciis farglebSi iRwvian, raTa uzrunvelyon da-

makmayofilebeli, mravalferovani, usafrTxo da 
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ekologiurad misaRebi energiiT momarageba, ase-

ve, energiis ekonomiuri da racionaluri moxma-

reba. 

2. konfederacia adgens adgilobrivi da ganaxleba-

di energiis sargeblobis ekonomiuri da racio-

naluri moxmarebis principebs.” da a.S. 

saqarTveloSi Senobebis saeqspluatacio vada sava-

raudod asi weliwadia. Senobebis Tboizolirebis Sem-

TxvevaSi ekonomikuri efeqti gaTvlili unda iqnes saeq-

spluatacio vadis gaTvaliswinebiT, radganac fasebi 

energiaze droTa ganmavlobaSi izrdeba. saTanadod Tbo-

izolirebuli Senobis Rirebulebac moimatebs. araTboi-

zolirebuli Senobebis didi siTbodanakargebis gamo, mo-

saxleobis didi raodenobisTvis, binebis gaTboba gaxdeba 

miuwvdomeli. 

dauSvebelia, rom saqarTveloSi 21-e saukunis sac-

xovrebeli Senobebis 1 m2 siTbodanakargebi iyos ufro 

didi vidre me-19 saukunis SenobebSi. sabWoTa normebze 

orientirebuli yoveli Senoba winaaRmdegobaSia sabazro 

ekonomikis principebTan da warmoadgens energokrizisis 

da socialuri daZabulobis keras. saWiroa, rom saqar-

Tvelo dauyovnebliv daadges evropul gzas _ Tboizo-

lirebuli Senobebis mSeneblobas da arsebuli Senobebis 

Tboizolirebas, rogorc es gakeTda norvegiaSi, germani-

aSi da sxvagan. aRniSnuli SeiZleba ganxorcieldes mxo-

lod kompleqsuri RonisZiebebis CatarebiT. pirvel rig-

Si saWiroa energoefeqturobis Sesaxeb kanonis da agreT-

ve normebis da standartebis miReba. kompleqsuri Ronis-

ZiebebiT uzrunvelyofili unda iyos sistemuri, droSi 

gaTvlili energodazogva da ekonomikuri efeqti. wina-
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aRmdeg SemTxvevaSi, yovelwliuri matebiT uamravi ener-

giis uazrod dakargva auaresebs ekologiur mdgomareo-

bas da qmnis energetikuli, ekonomikuri da socialuri 

krizisis safuZvels. 
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