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energodazogva mravalfunqciuri Senobis Tbo-siciviT 

momaragebis multizonaluri sqemiT ganxorcielebis 

pirobebSi 

 
s.baramiZe, d.kiRuraZe, o.kiRuraZe 

Catarebulia mravalfunqciuri Senobis Tbo-siciviT momaragebis multizonaluri sqemiT 
ganxorcielebis pirobebSi energodazogvis sididis gaangariSeba. ganxilulia SemTxveva, 
rodesac adgili aqvs siTbos “gadatanas” im saTavsebidan, sadac siTbos “siWarbea”, im 
saTavsebSi, sadac siTbos “deficitia”. aRniSnuli procesi miiRweva saerTo wylis konturSi 
CarTuli paralelur reJimSi momuSave reversiuli Tburi  tumboebis gamoyenebiT. energiis 
mniSvnelovani dazogva (40-50%) miiRweva gansakuTrebiT gardamaval sezonisaTvis 
(gazafxuli, Semodgoma). 
sakvanZo sityvebi: energodazogva, mravalfunqciuri Senoba, TbosiciviT momarageba, 

multizonaluri sqema, Tbotumboebi. 

 

mravalfunqciur SenobebSi sxvadasxva saTavsi SeiZleba imyofebodes Tburad 

mniSvnelovnad gansxvavebul pirobebSi, rac ganpirobebulia: saTavsidan sxvadasxva 

Tburi danakargebiT (Senobidan garemoSi da ventilaciis danakargebi); saTavsebSi 

moqmedi sxvadasxva Sida wyaroebiT, rogoricaa: metaboluri siTbo, 

macivaragregatebidan, kompiuterebidan da sxva mowyobilobebidan gamoyofili siTbo. 

gaTbobis saangariSod fasdeba Tburi danakargebi, xolo gagrilebis saangariSod 

fasdeba  siTbos modinebis sidideebi, Sesabamisad gaTbobisa da gagrilebis 

saangariSo temperaturebisaTvis. am monacemebis mixedviT SeirCeva individualuri 

Tburi tumboebi yoveli saTavsisaTvis an calkeuli zonebisaTvis. radgan angariSi 

tardeba maqsimalurad uaresi SemTxvevebisaTvis, Sedegad agregatebis simZlavreebi 

iqneba maRali maragiT aRebuli. es ukve dakavSirebulia sawyisi kapitaldabandebebis 

gazrdasTan da, amasTan erTad, agregatebis gamoyenebis koeficientis SemcirebasTanac 

(mcirdeba agregatebis muSaobis cikli). garemos temperaturis amaRlebasTan erTad, 

mcirdeba ra garemoSi siTbos danakargebi, konkretul saTavsSi SeiZleba dadges 

iseTi Tburi balansi, rodesac siTbos Sida wyaroebidan miRebuli siTbo 

gadaaWarbebs garemoSi siTbos danakargebs, e.i. saTavsSi aRmoCndeba siTbos ”siWarbe”. 

saTavsSi mikroklimatis SenarCunebisaTvis reversiuli Tburi tumbo “gaTbobis” 

reJimidan gadairTveba “gagrilebis” reJimSi. standartuli sqemis mixedviT, 

aRniSnuli “Warbi” siTbo, rogorc siTbos danakargi, gaiyvaneba garemoSi. im 

SemTxvevaSi, rodesac reversiuli Tburi tumboebi CarTulia saerTo wylis rgolur 

konturSi, maSin   “Warbi” siTbo “gadaitaneba” wylis rgolur konturSi, saidanac 

SesaZlebeli xdeba misi gamoyeneba sxva saTavsSi, romelSic aris siTboze 

moTxovnileba (“siTbos nakleboba”).  

amrigad, klimaturi pirobebis cvlisas, gansakuTrebiT gardamaval sezonSi 

(gazafxuli, Semodgoma), multizonaluri Senobis Tbo-siciviT momaragebis 

SemTxvevaSi, rodesac gamoyenebulia erTi saerTo wylis rgolur konturSi CarTuli  

reversiuli Tburi tumboebi, adgili eqneba siTbos “gadatanas”  im saTavsebidan, 

romlebSic aRmoCndeba “Warbi” siTbo saTavsebSi, sadac maTi “naklebobaa”. Sedegad 

adgili eqneba energiis mniSvnelovan dazogvas. wlis garkveul periodebSi 

SesaZlebelia Sida energorezervebis saSualebiT mTeli Senobis Tburi dabalanseba 

ise, rom saWiro ar aRmoCndeba gare wyarodan energiis miwodeba.  
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mravalfunqciuri Senobis Tbo-siciviT momaragebis daproeqtebis dros, rom ar 

moxdes saWiro agregatebis didi maragiT SerCeva da sawyisi kapitaldabandebebis    

gaumarTlebeli gazrda, aseve Sefasdes Tbo-siciviT momaragebisaTvis saWiro energiis 

dazogvis sidide, aucilebelia Sesabamisi inJinruli gaangariSebis meTodikis Seqmna, 

romelic gaiTvaliswinebs siTbos “gadatanas” calkeul saTavsebs Soris. Sedegad 

daproeqtebis etapze SesaZlebeli xdeba Senobis momavali saeqspluatacio xarjebis 

ufro dazustebuli gansazRvra da Senobis energetikul pasportSi am monacemebis 

asaxva. Senobis energetikuli pasportis Seqmna xels uwyobs rogorc developerul 

kompaniebs, aseve Semsyidvel klientebs gaakeTon swori arCevani binebis yidva-gayidvis 

operaciebis dros.   

Tbo-siciviT momaragebis standartuli sqemiT daproeqtebis dros swarmoebs 

calkeuli saTavsebis Tbodanakargebisa da siTbos modinebis gaangariSebebi da 

ganisazRvreba calkeuli saTavsisaTvis moTxovnili simZlavre gaTbobaze da 

gagrilebaze, Sesabamisad, gaTbobisa da gagrilebis saangariSo temperaturebis 

pirobebisaTvis [5]. gaTbobaze daproeqtebis meTodika [6] ar moiTxovs zamTarSi 

SenobaSi Sida wyaroebidan siTbos modinebis gaTvaliswinebas, rac xSir SemTxvevaSi 

gaTbobis simZlavreebis did maragTan asocirdeba. wylis rgolurkonturiani sistema 

reversiuli Tburi tumboebis bazaze “Warbi” siTbos utilizaciis saSualebas 

iZleva, magram agregatebis saWiro simZlavreebis optimaluri SerCevisaTvis 

aucilebeli xdeba saproeqto sainJinro gaangariSebebis dros mxdvelobaSi iqnas 

miRebuli siTbos “gadatana” saTavsebs Soris.  

dReisaTvis mravalfunqciuri Senobebis Tbo-siciviT momaragebis perspeqtiul 

sqemad miiCneva Tburi tumboebis bazaze momuSave sistemebi [5].  

magaliTisaTvis ganvixiloT Senoba, romelSic Tbo-siciviT momaragebisaTvis 

gamoyenebulia wylis rgolur konturSi paralelur reJimSi CarTuli reversiuli 

Tburi tumboebi [1]. procesis Teoriuli modelirebisaTvis SenobaSi gamovyoT ori 

saTavso - I da II (naxazi). saTavsebSi iqmneba mikroklimati. SenarCunebulia wylis 

rgoluri konturi, romelSic CarTulia paralelur reJimSi momuSave ori 

reversiuli Tburi tumbo. modeli xasiaTdeba Semdegi parametrebiT:  

gare haeris temperatura Ct o
gar ; 

saTavsis haeris temperatura Ct o
Sida . 

I da II saTavsSi adgili aqvs energiis gamoyofis Semdeg Sida wyaroebs: ganaTeba, 

adamianebis siTbo (metaboluri siTbo), kompiuteruli da samacivro teqnika da sxva 

eleqtromowyobilobebi. maTi jamuri efeqtia, Sesabamisad, (kvt) wy.1Sida Q  da wy.2Sida Q . 

I da II saTavsebidan (Senobidan) garemoSi siTbos danakargebia (kvt) Sen.1Q  da 

Sen.2Q . siTbos danakargebi, dayvanili gasaTbob farTze da oTaxis haersa da garemos 

temperaturaTa sxvaobis erT gradusze, Sesabamisad, 1q  da 2q  kvt/m2/K. maSin pirvel 

saTavsidan garemoSi siTbos danakargebi gare kedlebidan, fanjrebidan, gare 

karebidan, iatakidan, Weridan (transmisiuri danakargebi) tolia: 

                  )tt(FqQ 11 gar.SidaSen.1 −= . 
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analogiurad ventilaciaze siTbos danakargebia (kvt) vent.1Q  da vent.2Q . saTavsebSi 

modinebuli haeris raodenobebia (m3/wm), vent.1L  da vent.2L . 

gawovili haeris raodenobebi tolia, Sesabamisad, modinebuli haeris 

raodenobebis: gaw1vent.1 LL =  da gaw2vent.2 LL = ; gagrilebis reJimSi momuSave Tburi 

tumbos samacivro koeficientia 1ε , xolo siTbos tranformaciis koeficienti 1ϕ . 

analogiurad gaTbobis reJimSi momuSave Tburi tumbos samacivro koeficientia 2ε , 

xolo siTbos transformaciis koeficienti 2ϕ . 

I da II saTavsSi siTbos jamuri 1Q  da 2Q  danakargebia:  

           vent.1Sen.1 QQQ1 +=    da  vent.2Sen.2 QQQ2 += . 

vTqvaT, I saTavsSi siTbos siWarbea, xolo II saTavsSi - misi deficiti. maSin 

saTavsebSi siTbos balansebs eqnebaT saxe: 

                0QQQ 11 >Δ=−wy.1Sida   da 0QQQ 22 <Δ=−wy.2Sida . 

I saTavsSi mikroklimatis Sesaqmnelad reversiuli Tburi tumbo imuSavebs 

gagrilebis reJimSi, xolo II saTavsis Tburi tumbo- gaTbobis reJimSi.  

kondicirebis sistema Sedgeba Semdegi agregatebisagan: Tburi tumbo - “wyali-

haeri” tipis, pirveladi konturi-haeri-macivaragenti, meoradi konturi–

macivaragenti-wyali. pirveladi haeri aiReba garedan. centraluri ventilaciis 

kaloriferSi haeri cxeldeba t0C-de.  ukmarxurebiT C)tt(t o−=Δ Sida . saTavsSi haeri 

xvdeba t0C-Ti da ereva saTavsis haers temperaturiT Ct o
Sida . t0C temperaturis mqone 

modinebiTi  haeris gasaTbobad Ct o
Sida -de saWiro siTbos raodenoba vent.1Q  da vent.2Q  

tolia:  

               )tt(cLQ 1 −⋅ρ⋅⋅= Sidavent.1  da )tt(cLQ 2 −⋅ρ⋅⋅= Sidavent.2 , 

sadac C (kj/kg.K) da ρ (kg/m3) aris haeris masuri siTbotevadoba da simkvrive. 

siTbos danakargebi Senobidan gamoiTvleba formulebiT: 

           )tt(FqQ 11 gar.SidaSen.1 −=  da )tt(FqQ 22 gar.SidaSen.2 −= , 

sadac q=0.003 kvt/(m2K) aris Senobis SemozRudi konstruqciebidan garemoSi 

xvedriTi siTbos danakargi, dayvanili saTavsis gasaTbobi farTis 1 m2-ze da oTaxisa 

da garemos temperaturas Soris sxvaobis 10C-ze; 1F Fda 2F - saTavsebis gasaTbobi 

farTebi Sesabamisad. 

I saTavsis gagrilebisaTvis saWiroa “Warbi” siTbos 1QΔ  arineba saTavsidan 

Tburi tumbos saSualebiT da gadacema wylis konturisaTvis. arinebaze daxarjuli 

eleqtruli simZlavre 
1

1Q
ε
Δ

 da wylis konturSi gadatanili siTbo ki -                      

                              
1

1
1

1

1
1 QQQ

ε
ϕ
⋅Δ=

ε
Δ

+Δ , 

sadac ε1 da 1ϕ  aris gagrilebis reJimSi momuSave Tburi tumbos samacivro da 

Tburi transformaciis koeficientebi Sesabamisad [2,3]. 

II saTavsSi adgili aqvs siTbos deficits wy.2Sida QQ2 − , romelic SeiZleba 

Seivsos I saTavsidan wylis konturSi gadacemuli Warbi siTbos xarjze. II saTavsis 

Tburi tumbo imuSavebs gaTbobis reJimSi, wylis konturidan aiRebs siTbos    
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                     nQQ1QQ 1
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da miawodebs I saTavss, sadac  n
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naxazi. Senobis erTi saTavsidan meoreSi energiis gadatanis modeli  

Tburi tumboebis gamoyenebiT 
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I da II saTavsebis saerTo balanss eqneba saxe:  

                 Sidawy2QQnQ 21 −=Δ ,  

anu 

              Sidawy.2vent.2Sen.2vent.1Sen.1wy.1Sida QQQQQQ −+=−− .   

gaSlili saxiT: 

       Sidawy.2SidagSidaSidaSidawy.1Sida Q)tt(cL)tt(qFn)tt(cLn)tt(qFnQ 221g1 −−ρ+−=⋅−ρ−⋅−−⋅  

martivi gardaqmnebis Semdeg miviRebT haeris winaswari SeTbobis saboloo 

temperaturis gamosaTvlel gamosaxulebas: 

             
)LnL(C

QnQ
)LnL(C

)tt)(FqnFq(
tt

2121

g2211

+ρ

+
−

+ρ

−+
+=

Sidawy.2Sidawy.1Sida

Sida  .            (1) 

kerZo SemTxvevaSi, rodesac orive saTavsi praqtikulad erTnairi arqiteqturisaa, 

FFF 21 == ,  saventilacio haeris xarjebic LLL 21 ==  Tanabaria da xvedriTi Tburi 

danakargebi garemoSi erTnairia qqq 21 == . maSin miviRebT:  

                   
)1n(LC

QnQ
)tt(

LC
Fqtt

+ρ

+
−−⋅

ρ
⋅

+=
Sidawy.2Sidawy.1

gSidaSida  .              (2) 

haeris winaswari SeTbobis saboloo temperaturis saangariSo formulaSi 

monawileobs koeficienti n
21

21 =
εε
ϕϕ

, romelic gansazRvrulia sxvadasxva reJimSi 

momuSave Tburi tumboebis samacivro da siTbos transformaciis koeficientebiT. am 

kompleqsis sidide ganisazRvreba konkretuli pirobebisaTvis, romlebSic muSaoba 

uwevT wylis rgolur konturTan mierTebul  Tbur tumboebs.   

energodazogvis gaangariSeba miRebuli meTodikiT Catarebulia mravalfunqciuri 

daniSnulebis kompleqsisaTvis  “niba-investi” (q.Tbilisi, vaJa-fSavelas I, Sesaxvevi 

#1/43). am unikaluri proeqtis avtoria cnobili italieli arqiteqtori 

masimiliano fuqsasi. oTxdoniani miwisqveSa nawilis (saZirkvlebi da kedlebi) 

kompleqsuri hidroizolaciisaTvis gamoyenebulia penetronis jgufis masalebi [4]. 

proeqtis I etapis mSenebloba damTavrebis stadiaSia, xolo meore etapze 

gaTvaliswinebulia 160 m simaRlis Senobis mSenebloba.   

daproeqtebis etapze prioritetuli iyo inovaciuri gadawyvetebis  gamoyenebiT 

energoresursebis, romelic ixarjeba Senobis energomomaragebaze, ufro efeqturi 

gamoyeneba. inovaciuri gadawyvetebis erT-erTi magaliTia Senobis Tbo-siciviT 

momaragebisaTvis wylis Caketil- konturiani reversiuli Tburi tumboebis 

gamoyeneba. Sedegad izogeba energia da ar binZurdeba garemo.  

Catarebuli gaangariSebebis mixedviT miRebulia, rom  mravalfunqciuri Senobis 

Tbo-siciviT momaragebis damuSavebuli wylis Caketilkonturiani sqema [1], 

reversiuli Tburi tumboebis bazaze, SenobaSi maRalkomfortuli klimatis 

SenarCunebis pirobebSi, uzrunvelyofs energiis 40 %-de dazogvas da saTburi 

gazebis Semcirebas 8950 t C02/w-de. Tburi tumboebis jamuri simZlavre SeirCeva  

saangariSo simZlavris 70-75%-is farglebSi da pikuri datvirTvis dafarva (romlis 

xangrZlivobac mcirea) ekonomikurad gamarTlebulia Tburi tumboebis 

eleqtrokaloriferebiT.   
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