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1 reziume 

sabazo energia, romelic saWiroa mestiis municipaluri saavadmyofos 
funqcionirebis normaluri pirobebis uzrunvelsayofad Seadgens 
adgilobrivi gaTbobis sistemisaTvis daaxloebiT 789757 kvtsT/w, 
cxelwyalmomaragebisTvis 22821 vtsT/w  da ganaTebaze eleqtroenergiisaTvis  

46494  kvtsT/w.  

energoauditis Sedegad gamovlinda energoefeqturobis amaRlebis 
mniSvnelovani potenciali saavadmyofos  SenobisaTvis: 

miwodebuli energiis danazogi 340412 kvtsT/w 

wminda danazogi 26179 lari/w 

investicia 183130 lari 

amogebis periodi  7.0 weli 

energiis dazogvis potenciali energoefeqturi da rekonstruqciis 
RonisZiebebis dasadgenad Sejamebulia qvemoT moyvanil cxrilSi maTi 
momgebianobis Sesabamisad –-wminda mimdinare Rirebulebis koeficientis 
(NPVQ) gaTvaliswinebiT.1 

ee potenciali-energo auditi 

mestiis municipaluri saavadmyofo gasaTbobi 
farTobi: 

2123m2
  

ee RonisZieba investicia wminda danazogi amogeba NPVQ* 

 [lari] [kvtsT/w] [lari / w] [w]  

1.. Tanamedrove gaTbobis 
sistemis dayeneba 

61 700       55810 8478     7.3    0.02 

 2. kedlebis Tboizolacia    52 590      130009     6501       8.1    0.02 

3. iatakis Tboizolacia       20 375        60 073             3004       6.8    0.22 

4. Weris Tboizolacia        7 525        51 312     2566       2.9    1.53 

5. axali fanjrebis 
damontaJeba 

24 500        12 211    3200    7.7   0.08 

6. ganaTebis axali sistemis 
dayeneba 

16440        30997     2430       6.8     0.1 

     momgebiani ee RonisZieba 

1. Tanamedrove gaTbobis 
sistemis dayeneba 

61 700       55810 8478     7.3    0.02 

2. kedlebis Tboizolacia    52 590      130009     6501       8.1    0.02 

                                                
1 NPVQ warmoadgens NPV-s Sefardebuls investiciasTan:  NPVQ= NPV/ I, sadac NPV aris 
samomavlo wminda wliuri danazogis dRevandeli (diskontirebuli) Rirebuleba 
minus investicia. I aris investicia. 
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3. iatakis Tboizolacia       20 375        60 073             3004       6.8    0.22 

4. Weris Tboizolacia        7 525        51 312     2566       2.9    1.53 

5. axali fanjrebis 
damontaJeba 

24 500        12 211    3200    7.7   0.08 

6. ganaTebis axali sistemis 
dayeneba 

16440        30997     2430       6.8     0.1 

 mTlianad momgebiani 
energoefeqturi 
RonisZiebebi 

   183130 340412 26179 7.0  

* efuZneba 10.47% realur saprocento ganakveTs 

ekonomikur gamoTvlebSi gamoyenebuli 10.47% - saprocento ganakveTi 
miRebulia 14% -iani nominaluri saprocento ganakveTidan da 3.15 %-iani 
oficialuri inflaciis ganakveTidan.2 

imisaTvis, rom investicia da danazogi qmediT xasiaTs atarebdes, yvela 
RonisZieba erTi proeqtis farglebSi unda iyos ganxorcielebuli. monacemTa 
sizuste ± 10-15 %-a. 

miwodebuli energiis warmodgenili danazogi momgebiani 
RonisdiebebisaTvis dayofilia energiis konkretuli wyaros Sesabamisad: 

energiis 
saxeebi 

erTeuli arsebuli 
(sabazo) 

RonisZiebebis 
Semdeg 

danazogi 

eleqtroenergia kvtsT/w 46494 15497 30997 

adgilobrivi 
gaTboba 

kvtsT/w 789757 480342 309415 

2 Sesavali 

2.1 proeqtis winapirobebi 

mestiis municipaluri saavadmyofos energoauditi ganxorcielda 
mdgradi ganviTarebisa da politikis (SDAP) centris mier ,,Tanamedrove 
energoefeqturi RonisZiebebis da ganaTebis iniciativis” proeqtis  
energomenejmentis  komponentis farglebSi vinrok interneSenalis uSualo 
xelmZRvanelobiT. energoauditis Sedegebi mocemulia winamdebare angariSSi.   

mestiis saavadmyofos Senobis erTi nawili eqspluataciaSi 1927 wels 
Sevida, Semdgom ki mas 1940 wels daemata Senobis darCenili nawili. 
saavadmyofo orsarTuliania, mTliani gasaTbobi farTobi F=2123 m2 Seadgens. 
saavadmyofoSi stacionaruli adgilebis maqsimaluri raodenoba Seadgens  
20 sawols.  

dResdReobiT, saavadmyofos Senoba zamTarSi Tbeba Tunuqis 
kustaruli SeSis  RumelebiT da eleqtrogamaTbobelebiT.  

                                                
2 wliuri inflaciis ganakveTi damrgvalebul iqna 3.2% -mde ENSI - is ekonomikuri 
programiT.   
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proeqtis mizania energiaze gaweuli danaxarjebis Semcireba, Senobis 
Sida mikroklimaturi pirobebis gaumjobeseba, Senobis eqspluataciis 
efeqturobis amaRleba. 

      aqve unda aRiniSnos, rom eneroefeqturobis Sefasebisas Cvens mier 
mTliani Senoba dayofili iqna or nawilad (pirveli da meore sarTuli 
cal-calke). es meTodologia gamoyenebuli iqna im mosazrebiT, rom pirveli 
sarTulis rogorc farTobi, aseve Weris simaRle gansxvavdeba meore 
sarTulisgan. Sesabamisad gaTvlebi “sakvanZo ricxvebis” eleqtronuli 
programis gamoyenebiT Catarda ori modulisaTvis imis gaTvaliswinebiT, rom 
maT aqvT saerTo izoTermuli zedapiri (igulisxmeba pirveli sarTulis Weri 
da meore sarTulis iataki).  

2.2 proeqtis realizaciis procesi 

proeqtis realizacia moicavs SenobaSi “momgebiani energoefeqturi 
RonisZiebebis” (ee) Sefasebas da gatarebas. yoveli Senoba unikaluria da 
Sesabamisad yoveli proeqti unda iyos gansxvavebuli energiis dazogvis 
SesaZleblobebis gamovlenis TvalsazrisiT. Senobis mepatroneebs SeiZleba 
gaaCndeT rekonstruqciis gansxvavebuli xedva da moTxovnebi energoefeqturi 
RonisZiebebis momgebianobis mimarT.  

maSasadame, proeqtis realizaciis procesi iyofa eqvs mTavar RonisZiebad, 
romelic warmodgenilia qvemoT moyvanil diagramaze. 
 
1. proeqtis identifikacia 
 
2. skanireba 
 
 
3.  energoauditi 
 
 
4. biznes gegma 
 
5.  danergva 
 
 
6.     eqspluatacia 

 

 
 
winamdebare angariSi detalur energoaudits efuZneba. 

detaluri auditi 

garantiiT 

gamartivebuli 

auditi 

eqspluatacia 

danergva

a 

 skanireba 

skaskanire

ba 

proeqtis 

idenTifikacia 

Ggaumjobesebis 

potenciali    

 

biznes gegma 
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3  proeqtis organizacia 

 
proeqtis/Senobis/adgilis dasaxeleba:      mestiis municipaluri saavadmyofo 
misamarTi:  mestia, xafTanis q.  
sakontaqto piri:  ilia jafariZe  
telefoni: 899 59 84 27 (mobiluri) 
sadaZRvevo kompaniis - ai si jgufis 
sakontaqto piri: 

giorgi Sengelia 

telefoni: 877 15 00 00 (mobiluri) 

roli proeqtSi 

beneficiari: mestiis saavadmyofos 
energomoxmarebis Sefasebis 
Sedegebi moxsendeba 
energoauditis angariSis saxiT 

Senobis mepatrone:  mestiis municipaliteti 
samuSaos Semsrulebeli mdgradi ganviTarebis da 

politikis centri (SDAP centri) 
sakontaqto piri:  karina meliqiZe 

misamarTi: 
Tbilisi, al. yazbegis gamziri 
#34, me-3 nakveTi, 104-e ofisi 

telefoni:  (99532) 20 67 73 (ofisi)   
faqsi: (99532) 42 0060 
roli proeqtSi SDAP centris direqtori  

eqsperti karina meliqiZe 
telefoni: 893 14 62 54 (mobiluri) 

roli proeqtSi:: 

pasuxismgebeli energoauditis 
Catarebaze sakvanZo ricxvebis 
eleqtronuli programis 
gamoyenebiT da angariSis 
daweraze 

konsultanti n. qevxiSvili, stu profesori 

roli proeqtSi:: 

energoauditis gundis wevri, 
pasuxismgebeli Senobis 
inspeqtirebaze da energoauditis 
Catarebaze. 

telefoni: 897 120 332 (mobiluri) 

4    standartebi da  wesebi 

Semdegi standartebi da wesebi mniSvnelovania Sesabamisi energoefeqturi   
da rekonstruqciis RonisZiebebisaTvis: 

 gaTboba, ventilacia da kondincireba СНИП 2.04.05-86                   

 saqvabe danadgari 

 wyalmomarageba  

 samSeneblo Tboteqnika СНИП II-3-79*                            

am standartebsa da wesebidan gamomdinareobs Semdegi moTxovnebi: 

 gaTboba, ventilacia da kondincireba СНИП 2.04.05-86                   
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 saqvabe danadgari 

 wyalmomarageba  

 samSeneblo Tboteqnika СНИП II-3-79 

5 Senobis mdgomareobis aRwera 

5.1 zogadi mdgomareoba  

   Senobis tipi Mmestiis municipaluri saavadmyofo 

aSenebis TariRi 1927w, 1940w. sistematurad eqspluataciaSia 
(weli) 

 

 

 

samuSao 
dReebi 

SabaTi kvira  

eqspluataciis 
grafiki 

           24          24              24 (sT/dRe) 

gaTbobis grafiki             24          24              24    (sT/dRe) 

TanamSromlebis da pacientebis raodenoba 

TanamSromlebi P        15 adamiani 

sawolebis raodenoba        20 erTeuli 

saSualo Sida temperatura    20 °С 

Senobis monacemebi 

saerTo farTi 2123 m² 
pirveli sarTulis 
farTi 1145 m² 

saerTo moculoba           7881 m³ 
meore sarTulis 
farTi 

978    m² 

iatakis farTi         1145 m² sarTulebis r-ba 2  

 

gare kedlebi 

kedlebis mdgomareobis zogadi 
Sefaseba 

saSualo Tbotevadoba 

gare kedlebis saerTo 
farTi 

        1643 m² 

Tbogadacemis 
koeficienti 
U (saSualo) 

0.52 vt/m2 K 

orientacia C C-a a s-a s s-d d C-d 

1 sarTulis 

kedlis farTi, 
m2 

 192  275   196  279 

2 sarTulis 

kedlis farTi, 
m2 

 94  256  94  257 

jami  286  531  290  536 
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masalis tipi 

m1 

Tbogamtarobis koeficienti kedlebis: riyis qva duRabiT  

λ=1.42vt/m*K  sisqe Seadgens   δ= 0.7 m, gare baTqaSi: cementis qviSiani 
duRabi δ=0.02 m, λ=1.2vt/m*K.  Sida zedapirze gaTvaliswinebulia 
izolaciis fena δ=0.05 m, λ=0.04 vt/m*K. 
saWiro Termuli winaRoba gamoiTvleba, rogorc  

 
R0=0.043 +0.7/1.42+0.02/1.2+0.05/0.04 +0.115 = 1.92 m2* K/vt  

Tbogadacemis koeficienti  Seadgens: U= 1/1.92=  

=0.52 vt/m2* K 

 

 

fanjrebi 

fanjrebis mdgomareobis zogadi Sefaseba xis ormagi CarCo 

fanjrebis saerTo farTi    133 m² 

Tbogada
cemis  

koefici
enti 

U(saSua
lo) 

2.5 vt/m2 K 

orientacia masala1 tipi2 
zoma 
A x B 

farTo
bi 

r-ba 

mzis 
energiis 
wili  

g 

grZivi 
metri 

U 
(saSual

o) 

   m m2 cali  m vt/m2K 

      
 

     C-a 

 
 

 

W 2G   1.3x1 
     
  22 

 
   15 0.65 

 
 
 
 
 
    
 
 

3,2 

 
    s-a 

 
  

W 2G   1.3x1     42    21 
0.65 

 

 
 
 

 
3,2 

 
 

    s-d 
 

 
W 2G  1.3x1 

 
 

21 
 
 

 
 

10 
 

 

0,65 

 
 
 
 
 

3,2 

 
    C-d 

 
 
 

W 2G   1.3x1      48 37 0.65 

 
 
 
 

3,2 

sul    133     
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masala 1 xe (W), alumini (Al), plastmasa (P), foladi (St) 

tipi2 erTmagi CarCo (S), ormagi CarCo (D), dapresili 
masalis CarCo (B),  

erTmagi Seminva  (1G), ormagi Seminva (2G), sammagi 
Seminva (3G) 

fanjrebis saerTo mdgomareoba aradamakmayofilebelia. fanjrebis 
CarCoebi ar aris  hermetizirebuli maizolirebuli lentiT da dagmanuli. 
Tbogadacemis koeficientis mniSvnelobebi aRebuli iqna adgilze 
daTvalierebiT,  fanjrebis da CarCoebis zogadi mdgomareobis Sefasebis 
Sedegad. energoauditis jgufis rekomendacia iTvaliswinebs fanjrebis 
Secvlas ormagi Seminvis metaloplastmasis fanjrebiT.   

karebi  

karebis mdgomareobis zogadi 
Sefaseba 

xis 

karebis tipi erTmagi 

karebebis 
r-ba 

7 
karebis 
saerTo farTi 

      25 m² 

Tbogadacemis 
koeficienti 
U(saSualo) 

4,65 vt/m K 

 

saxuravi 

 saxuravis mdgomareobis zogadi 
Sefaseba  

damakmayofilebeli, sxveniT 

saxuravis 

mTliani farTi 
1145 

 
m ² 

Tbogadacemis 
koeficienti 
U (saSualo) 

1.1 
vt/m2 

K 

saxuravis tipi 
masalis 
tipi 

izolaciis  
tipi 

izolaciis 

sisqe 

m 

filis 
sisqe. 

m 

saS. 
temp. 

°C 

farTi 

m² 

U 
vt/m2 

K 

saxuravi 
sxveniT 

m1 - - -   1.1 

sul   

masalis tipi m1 Tunuqis saxuravi 

izolaciis  
tipi  

Weri- xis masala SelesviT 

saxuravi sxveniT uSualod gasaTbobi farTis zemoT mdebareobs. 
Tbogadacemis koeficienti U (saSualo) ganisazRvra rogorc 1.1 vt/m2 K, 
saxuravis masalis Sesaxeb informaciaze da obieqtis daTvalierebaze 
dayrdnobiT.  
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iataki (TbodanakargebiT niadagidan, an gaumTbari, civi sardafidan)  

iatakis mdgomareobis zogadi Sefaseba Aaradamakmayofilebeli 

iatakis mTliani 
farTi 

        1145 m² 

Tbogadacemis 
koeficienti 
U (saSualo) 

1.2 vt/m2 K 

iatakis tipi iataki uSualo kontaqtSia gruntTan 

iatakis samSeneblo 
masala 

 betoni, romelic ifareba xis iatakiT 

5.2 gaTbobis sistema 

gasaTbobad saavadmyofoSi amJamad ZiriTadad iyeneben SeSaze momuSave 
Tunuqis Rumelebs da eleqtrogamaTboblebs. 

5.3   cxelwyalmomaragebis sistema 

 cxelwyalmomaragebis sistema saavadmyofoSi  ar arsebobs.  
amJamad cxeli wylis momzadeba saavadmyofos saWiroebisaTvis xdeba 
eleqtogamaTbobelebis da SeSis Rumelebis gamoyenebiT. 

5.4   ganaTebis sistema 

sanaTi 
r-ba 

cali 

dadgmuli 
simZlavre 

kvt 

saSualo 
datvirTva 

vt/m2 

 

kontrolis tipi/SeniSvna 

varvara  60 vt   30 1.8  4  

varvara 100 vt   34 3.4 4  

sxva 
energoefeqturi 
naTurebi  

 
     
- 

 
-  

 
- 

 

sul   64 5.2 4  

 

ganaTeba 

saSualo moTxovna 4 vt/m2 

muSaobis periodi 70 sT/kvira 

muSaobis periodi 52 kvira/weli 

maqs. erTdrouli 
datvirTva 

6,0 vt/m2² 

ganaTebis sistemis didi nawili SeiZleba Sefasdes rogorc ara 
efeqturi da saWiroebs Secvlas saavadmyofoSi jer kidev varvara naTurebia 
damontaJebuli, romlebic  energoefeqturi naTurebiT unda Seicvalos.  
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5.5 sxvadasxva 

sxvadasxva 
gamoyenebuli 
mowyobilobebi 

r-ba 

cali 

dadgmuli 
simZlavre 

kvt 

saSualo 
datvirTva 

vt/m2 

 

SeniSvna 

kompiuterebi 1 0.2 0.1  

rentgenis 
aparati  

1 12 4  

sxva samedicino 
mowyobilobebi 

 5   

sarecxi manqana (5)kg 2.5   

sauTao 
mowyobiloba 

1 1,6  
 

sul  21.3 4.0  

 

sxva gamoyenebuli mowyobilobebi 

saSualo moTxovna 4.0 vt/m2 

muSaobis periodi - sT/kvira 

muSaobis periodi 52 kvira/weli 

maqs. erTdrouli 
datvirTva 

5.0 vt/m2 

6 energiis moxmareba 

6.1 gazomili energiis moxmareba 

saavadmyofoSi eleqtroenergiis mricxvelis garda ar arsebobs sxva tipis 
mricxvelebi. 

eleqtroenergiis tarifi Seadgens 0,08 lari/kvtsT. 

6.2 energiis gamoTvlili da sabazo moxmareba 

sabazo energia, romelic saWiroa mestiis municipaluri saavadmyofos 
funqcionirebis normaluri pirobebis uzrunvelsayofad Seadgens 
adgilobrivi gaTbobis sistemisaTvis daaxloebiT 789757 kvtsT/w, 
cxelwyalmomaragebisTvis 22821 vtsT/w  da ganaTebaze eleqtroenergiisaTvis  

46494  kvtsT/w.  

Senoba xasiaTdeba saSualo Tburi inerciiT. 

gadawyvetileba energoauditis Catarebis Sesaxeb miRebuli iqna imis gamo, 
rom amJamad mimdinareobs Senobis rekonstruqcia, amdenad  energoauditis 
mizania SenobaSi energiis moxmarebis da energiis konservaciis potencialis 
Sefaseba  da  Semdgom rekomendaciebis SemuSaveba. 

energobiujeti 

gamoTvlili da gazomili energiis moxmareba energoefeqturi 
RonisZiebebisa da rekonstruqciis Catarebamde da Catarebis Semdeg 
dajamebulia qvemoT moyvanil energobiujetis cxrilSi: 
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Eenergobiujeti -  energoauditi 

biujetis 
komponentebi 

ee 
RonisZiebe

bamde 

gamoTvli
li 

ee 
RonisZiebebamde 

gazomili 

ee 
RonisZiebebamde 

sabazo 

ee da 
rekonstruqciis 

Semdeg 
 

 
[kvtsT/m2 

weli] 
[kvtsT/m2 weli] [kvtsT/m2 weli] [kvtsT/m2 weli] 

gaTboba  1 sarTuli 390.5 390.5 390.5 237.8 

ventilacia 0 0 0 0 

cxelwyalmomarageba
aaDHW 

10.7 10.7 10.7 10.7 

tumboebi  3.1 3.1 3.1 3.1 

ganaTeba 21.9 21.9 21.9 7.3 

sxvadasxva 1.4 1.4 1.4 1.4 

kondicireba 0 0 0 0 

sul 427.7 427.7 427.7 260.3 

Eenergobiujeti -  energoauditi 

biujetis 
komponentebi 

ee 
RonisZiebe

bamde 

gamoTvli
li 

ee 
RonisZiebebamde 

gazomili 

ee 
RonisZiebebamde 

sabazo 

ee da 
rekonstruqciis 

Semdeg 
 

 
[kvtsT/ 

weli] 
[kvtsT/ weli] [kvtsT/ weli] [kvtsT/ weli] 

gaTboba 1 sarTuli 447 137      447137 447 137 272 254 

ventilacia 0   0 0 0 

cxelwyalmomarageba
aaDHW 

12 308     12308 12 308 12 308 

tumboebi  3 550 3550 3 550 3 550 

ganaTeba 25 076 25076 25 076 8 358 

sxvadasxva 1 612 1612 1 612 1 612 

kondicireba 0 0 0 0 

sul 489683 489683 489683 298083 
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Eenergobiujeti -  energoauditi 

biujetis 
komponentebi 

ee 
RonisZiebe

bamde 

gamoTvli
li 

ee 
RonisZiebebamde 

gazomili 

ee 
RonisZiebebamde 

sabazo 

ee da 
rekonstruqciis 

Semdeg 
 

 
[kvtsT/m2 

weli] 
[kvtsT/m2 weli] [kvtsT/m2 weli] [kvtsT/m2 weli] 

gaTboba 2 sarTuli 350.3 350.3 350.3 212.8 

ventilacia 0 0 0 0 

cxelwyalmomarageba
aaDHW 

10.7 10.7 10.7 10.7 

tumboebi  3.1 3.1 3.1 3.1 

ganaTeba 21.9 21.9 21.9 7.3 

sxvadasxva 1.4 1.4 1.4 1.4 

kondicireba 0 0 0 0 

sul 387.5 387.5 387.5 235.3 

Eenergobiujeti -  energoauditi 

biujetis 
komponentebi 

ee 
RonisZiebe

bamde 

gamoTvli
li 

ee 
RonisZiebebamde 

gazomili 

ee 
RonisZiebebamde 

sabazo 

ee da 
rekonstruqciis 

Semdeg 
 

 
[kvtsT/ 

weli] 
[kvtsT/ weli] [kvtsT/ weli] [kvtsT/ weli] 

gaTboba 2 sarTuli 342620     342620 342 620 208 088 

ventilacia 0 0 0 0 

cxelwyalmomarageba
aaDHW 

10513      10513       10513      10513 

tumboebi   3032  3032  3032 3032 

ganaTeba 21416 21416 21416 7139 

sxvadasxva  1377  1377  1377 1377 

kondicireba 0 0 0 0 

sul 378961 378961 378961 230149 
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nax.1. wliuri energomoxmareba, gamoTvlili sakvanZo ricxvebis kompiuteruli 
programiT pirveli sarTulisTvis. 
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nax.2. wliuri energomoxmareba, gamoTvlili sakvanZo ricxvebis 
kompiuteruli programiT meore sarTulisTvis. 

ENSI sakvanZo ricxvebis kompiuterul programaSi: 

sveti - “sabaziso xazi” warmodgenilia arsebul saeqspluatacio 
pirobebSi SenobaSi komfortuli pirobebis Sesaqmnelad saWiro energiis 
moxmareba.  

 sveti  ,,ee RonisZiebebis gatarebis Semdeg” warmodgenilia energiis 
konservaciis SeTavazebuli RonisZiebebis gatarebis Sedegad Semcirebuli 
energomoxmarebis  Sefaseba.  

7 energoefeqturobis potenciali 

aq moyvanili sidideebi warmoadgens ekonomikuri gamoTvlebis 
kompiuteruli programebis gamoyenebiT Catarebuli ekonomikuri modelirebis 
Sedegs. energoauditis Sedegad gamovlinda energoefeqturobis amaRlebis 
mniSvnelovani potenciali qvemoT warmodgenili SenobisaTvis: 

miwodebuli energiis danazogi 340412 kvtsT/w 

wminda danazogi 26179 lari/w 

investicia 183130 lari 

amogebis periodi  7.0 weli 

energiis dazogvis potenciali energoefeqturi da rekonstruqciis 
RonisZiebebis dasadgenad Sejamebulia Semdeg cxrilSi.  
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ee potenciali-energo auditi 

mestiis municipaluri saavadmyofo gasaTbobi 
farTobi: 

2123m2
  

ee RonisZieba investicia wminda danazogi amogeba NPVQ* 

 [lari] [kvtsT/w] [lari / w] [w]  

1.. Tanamedrove gaTbobis 
sistemis dayeneba 

61 700       55810 8478     7.3    0.02 

 2. kedlebis Tboizolacia    52 590      130009     6501       8.1    0.02 

3. iatakis Tboizolacia       20 375        60 073             3004       6.8    0.22 

4. Weris Tboizolacia        7 525        51 312     2566       2.9    1.53 

5. axali fanjrebis 
damontaJeba 

24 500        12 211    3200    7.7   0.08 

6. ganaTebis axali sistemis 
dayeneba 

16440        30997     2430       6.8     0.1 

     momgebiani ee RonisZieba 

1. Tanamedrove gaTbobis 
sistemis dayeneba 

61 700       55810 8478     7.3    0.02 

2. kedlebis Tboizolacia    52 590      130009     6501       8.1    0.02 

3. iatakis Tboizolacia       20 375        60 073             3004       6.8    0.22 

4. Weris Tboizolacia        7 525        51 312     2566       2.9    1.53 

5. axali fanjrebis 
damontaJeba 

24 500        12 211    3200    7.7   0.08 

6. ganaTebis axali sistemis 
dayeneba 

16440        30997     2430       6.8     0.1 

 mTlianad momgebiani 
energoefeqturi 
RonisZiebebi 

   183130 340412 26179 7.0  

* efuZneba 10.47% realur saprocento ganakveTs 
* efuZneba 10.47% realur saprocento ganakveTs 

miwodebuli energiis warmodgenili danazogi dayofilia energiis 
konkretuli wyaros Sesabamisad: 

energiis 
saxeebi 

erTeuli arsebuli 
(sabazo) 

RonisZiebebis 
Semdeg 

danazogi 

eleqtroenergia kvtsT/w 46494 15497 30997 

adgilobrivi 
gaTboba 

kvtsT/w 789757 480342 309415 
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aucilebelia, rom  yuradReba gamaxvildes RonisZiebebis  paketze, 
romelic warmodgenilia cxrilis zeda nawilSi saxelwodebiT ,,yvela 
RonisZieba”. zogierTi RonisZieba SeiZleba iyos SedarebiT Zvirad Rirebuli, 
magram saavadmyofos daniSnulebidan gamomdinare, maTi ganxorcieleba mainc 
gamarTlebulia.  

CO2-s emisiis Semcireba, romelic moxdeba energoauditiT 
gaTvaliswinebuli yvela RonisZiebis gatarebis Sedegad, Sefasebulia 
rogorc 14.73 tona/w. es ricxvebi aRebulia bolo cxrilidan (ix. Tavi 
,,ekologiuri sargebeli”). energiis saxeebze gayofili danazogi 
gamravlebulia CO2-s emisiis koeficinetebze. Semdeg moxda maTi Sejameba da 
Senobis mTlian farTze gamravleba (2123 m2):   

14.6 x 0.3999=5.8 (kg/m2w)  
145.1 x 0.00782=1.135 (kg/m2w) 
5.8 + 1.135= 6.94 (kg/m2w) 
6.94 x 2123= 14.73 (t/w) 

8. energoefeqturi RonisZiebebi 

8.1  RonisZiebebis CamonaTvali  

am TavSi warmodgenilia Semdegi energoefeqturi RonisZiebebis Sefasebebi  
da detaluri aRwera, romlis CamonaTvali mocemulia Semdeg  cxrilSi: 

energoefeqturi da sarekonstruqcio RonisZiebebi 

1.  Tanamedrove gaTbobis sistemis dayeneba 

2.  kedlebis Tboizolacia 

 3. iatakis Tboizolacia 

 4. Weris Tboizolacia 

 5.  axali fanjrebis damontaJeba 

 6.  fluorescentuli naTurebis dayeneba 

8.2  RonisZiebebi 

qvemoT mocemulia yvela Sefasebuli RonisZiebebis aRwera: 

RonisZieba 1. –            gaTbobis sistemis damontaJeba 

arsebuli situacia 

 Currently the single-pipe heating system isn’t functioning properly due to pipe sedimentation and 
overall there is no installed modern double pipe heating system in the #3 and #4 GTU b 

 Area 

gasaTbobad saavadmyofoSi amJamad iyeneben eleqtro gamaTboblebs da SeSis Tunuqis 
Rumelebs. 
arsebuli gaTbobis sistemiT SeuZlebelia temperaturis SenarCuneba da Kkontroli 
SenobaSi, sadac saavadmyofos standartebis mixedviT saWiroa temperaturis maRali 
donis SenarCuneba. 

RonisZiebis Sefaseba 
 
 
 
 
 
 

 

rekomendacia iTvaliswinebs Tanamedrove gaTbobis sistemis damontaJebas 
maregulirebeli ventilebiT, vinaidan maTi daxmarebiT SesaZleblia temperaturis 
donis kontroli palatebSi, gansakuTrebiT im palatebSi, sadac  temperaturasTan 
dakavSirebuli moTxovnebi gansakuTrebiT mkacria. Tanamedrove gaTbobis sistema 
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saavadmyofos menejments SesaZleblobas miscems dazogos energia, rac iTvalswinebs 
maregulirebeli ventilebis gaTiSvas im adgilebSi, sadac im droisTvis gaTboba 
saWiro ar iqneba. am RonisZiebaSi gaerTianebulia yvela xarji, romlis 
gaTvaliswinebac saWiroa gaTbobis sistemis da saqvabis dasaproeqteblad da 
dasamontaJeblad.   

  

danazogis gaangariSeba (ENSI sakvanZo ricxvebis kompiuteruli programiT an sxva 
saSualebiT) 

investiciebi saqvabis damontaJebisaTvis dRg-s CaTvliT iTvaliswinebs: 

 -saqvabis aSenebas, investiciis Rirebuleba  5000  lari; 

- saqvabeSi danadgarebis dayenebas, investiciis Rirebuleba 10000 lari; 

 -sacirkulacio tumbos montaJs, investiciis Rirebuleba   1000 lari; 

-saqvabis damontaJebis mTliani investicia – 16 000 lari.  

- heliosistema vakuumkoleqtoriani cxeli wylisTvis 10 calix1500lari/cali=15000 
lari. 
Tanamedrove ormiliani gaTbobis sistemis dasamontaJeblad saWiro investicia 
moicavs:  

- 90 radiatori 600 x 1000,  investiciis Rirebuleba 90x120=11800 lari;  

- milebi, investiciis Rirebuleba 5000 lari; 
- sxvadasxva armatura, investiciis Rirebuleba  2000 lari; 
- sistemis montaJi 6000 lari. 

gaTbobis sistemis damontaJebis mTliani Rirebuleba - 24 800 lari 

gaTbobis sistemisa da saqvabis damontaJebis jamuri Rirebuleba - 55 800 lari  

mestiis municipaluri saavadmyofos gasaTbobad Tanamedrove gaTbobis sistemis 
damontaJebis SemTxvevaSi dazogili energiis raodenoba sakvanZo ricxvebis 
kompiuteruli programiT  ganisazRvra rogorc 55810kvtsT/w. Ffulad gamosaxulebaSi   
es danazogi Seadgens: 55810 x 0.05=2790 lars. (0.05 lari warmoadgens fasis sxvaobas 
SeSis da eleqtroenergiis fasebs Soris). aqve unda aRiniSnos, rom socialuri 
aspeqtis gaTvaliswinebiT, igulisxmeba Sida mikroklimatis gaumjobesebaa da 
Tanamedrove GgaTbobis sistemis moqniloba rac gamoixateba saTanado marTvis 
maregulirebeli armaturis gamoyenebaSi, damatebiTi danazogi Seadgens daaxloebiT 
6088 lars. MmTliani danazogi Seadgens: 2790+6088=8878lars. socialuri aspeqti 
agreTve iTvaliswinebs regionis energiis usafTxoebas da energiis wyaros 
saimedoobas. 

axali saqvabis damontaJeba saSualebas mogvcems gadavideT eleqtroenergiis 
gamoyenebidan organuli sawvavis gamoyenebaze (SeSa), Tanamedrove gaTbobis sistemis 
damontaJebiT  da maregulirebeli ventilebis dayenebiT SesaZlebeli gaxdeba 
temperaturis kontroli da gaumjobesdeba komforti.    

 

investicia:    
proeqtireba/dagegmava 2500 lari 

proeqtis marTva 1000 lari 

gaTbobis  damontaJeba 
 

    55 800 lari 

kontroli 
dgamocda  
gamocdagamocddada
da amocda 

1000 lari 

dokumentacia 900 lari 
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sxva xarjebi 500 lari 

sruli investicia  

  

61 700 lari 

eqspluataciisa da 
momsaxurebis xarjebi, 
weli 

400 lari /w 

wminda danazogi 8478 lari /w 

ekonomikuri 
eqspluataciis 
xangrZlivoba 

15 w 

 

RonisZieba 2. – kedlebis Tboizolacia 

arsebuli situacia  

saavadmyofos kedlebi aSenebulia adgilobrivi riyis qvebis gamoyenebiT. mestiis  
regionis zamTris mkacri klimaturi pirobebis gamo, kedlebis 0.7 m sisqis 
miuxedavad Tbodanakargebi mainc mniSvnelovania. 

RonisZiebis Sefaseba 

amJamad mimdinareobs kedlebis Sida mxridan saizolacio masalebiT dafarvis 
pirveli etapis samuSaoebi. igi iTvaliswinebs 0.05 m sisqis minabambisa da 0.01 m 
muyaoTabaSiris filebiT kedlebis mopirkeTebas. 

danazogis gaangariSeba (ENSI sakvanZo ricxvebis kompiuteruli programiT an sxva 
saSualebiT) 

aRniSnuli RonisZieba moiTxovs 1643 m2 kedlebis dafarvas izolaciiT.     saWiro 
investicia Seadgens 49 290  lars.  

-muyaoTabaSiri, investicia 25l/m2 x 1643=41075 lari; 

-Tboizolacia, investicia  5 l/ m2 x 1643=8215 lari. 

jamuri investicia Seadgens  49 290 lars. 

kompiuteruli programiT gamoTvlili dazogili energiis raodenoba 130009 kvtsT/w-s 
Seadgens. fulad gamosaxulebaSi igi 130009 x 0.05=6501  lars Seadgens, (0.05 lari 

iTvaliswinebs  sxvaobas SeSis fasis da eleqtroenergiis fasis Soris). 

investicia:    
proeqtireba/dagegmva 1000 lari 

proeqtis marTva 1000 lari 

kedlebis izolacia-montaJi 
 

          49290                    
49 290 

lari 

kontroli da gamocda  
sdsdxcssdmagamocdagamocda 
dadada amocda 

500 lari 

dokumentacia 300 lari 

sxva xarjebi 500 lari 

sruli investicia    52 590 lari 

eqspluataciisa da momsaxurebis 
xarjebi, weli 

0 lari /w 

wminda danazogi 6501 lari /w 

ekonomikuri eqspluataciis 
xangrZlivoba 

20 w 
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RonisZieba 3. – iatakis Tboizolacia 

arsebuli situacia 
saavadmyofos iataki amJamad gruntTan uSualo SexebaSia. Tbogadacemis koeficienti 
U (saSualo) ganisazRvra rogorc U=1.2 vt/m2 K, obieqtis daTvalierebaze dayrdnobiT.  

RonisZiebis Sefaseba 

Diatakis daTbuneba gulisxmobs xis safaris gamoyenebas, rac gvaZlevs Tbogadacemis 
koeficients U  (saSualo) Semcirebas  U=0.8 vt/m2 K-mde. 

danazogis gaangariSeba (ENSI sakvanZo ricxvebis kompiuteruli programiT an sxva 
saSualebiT) 

aRniSnuli RonisZieba moiTxovs F=1145 m2 iatakis xis safariT Secvlas.  saWiro 
investicia Seadgens 1145 x 15 = 17 175  lars. kompiuteruli programiT gamoTvlili 
dazogili energiis raodenoba 60 073 kvtsT/w -s Seadgens. fulad gamosaxulebaSi 
igi 60 073 x 0.05=3004  lars Seadgens. 

   

investicia:  
  

proeqtireba/dagegmva 1000 lari 

proeqtis marTva 1000 lari 

iatakis damontaJeba 
 

           17175   

117117175            
17175                   
17175            

171175114.1857 

lari 

kontroli da gamocda  
sdsdxcssdmagamocdagamocda 
dadada amocda 

500 lari 

dokumentacia 200 lari 

sxva xarjebi 500 lari 

   

sruli investicia    20 375 lari 

eqspluataciisa da momsaxurebis 
xarjebi, weli  

0 lari/w 

wminda danazogi 3004 lari/w 

ekonomikuri eqspluataciis 
xangrZlivoba 

20 w 
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RonisZieba 4. – Weris Tboizolacia 

arsebuli situacia 
saxuravi sxveniT uSualod gasaTbobi farTis zemoT mdebareobs. Tbogadacemis 
koeficienti U (saSualo) ganisazRvra rogorc U=1.1 vt/m2 K, saxuravis masalis 
Sesaxeb informaciaze da obieqtis daTvalierebaze dayrdnobiT 

RonisZiebis Sefaseba 

saavadmyofos sxveni saSualebas iZleba saizolacio masalis martivi dafenis 
Sedegad SevamciroT Tbogadacemis koeficienti U (saSualo) U= 0.7 vt/m2 K-mde. 

danazogis gaangariSeba (ENSI sakvanZo ricxvebis kompiuteruli programiT an sxva 
saSualebiT) 

aRniSnuli RonisZieba moiTxovs 1145 m2 Weris dafarvas izolaciiT. saWiro 
investicia Seadgens 1145x5 = 5 725 lars. kompiuteruli programiT gamoTvlili 
dazogili energiis raodenoba 51 312 kvtsT/w -s Seadgens, fulad gamosaxulebaSi 
igi 51 312 x 0.05= 2566 lars Seadgens. 

   

investicia:  
  

proeqtireba/dagegmva 200 lari 

proeqtis marTva 300 lari 

Weris Tboizolacia 
 

5725 lari 

montaJi                     
1000                 
2000 

lari 

dokumentacia 100 lari 

sxva xarjebi 200 lari 

   

sruli investicia    7525 lari 

eqspluataciisa da momsaxurebis 
xarjebi, weli  

0 lari/w 

wminda danazogi 2566 lari/w 

ekonomikuri eqspluataciis 
xangrZlivoba 

15 w 

 
 

RonisZieba 5. – axali metaloplastmasis fanjrebis dayeneba  

arsebuli situacia 
fanjrebi cud mdgomareobaSia. miuxedavad imisa, rom fanjrebi ormagia, maT 
arasaTanado xis CarCoebi aqvT, amgvarad, Tbodanakargebi, gansakuTrebiT qarian 
amindSi, sakmaod didia.   

RonisZiebis Sefaseba 

energoauditis jgufis mier SeTavazebuli iyo arsebuli fanjrebis 
energoefeqturi fanjrebiT Secvla. axali fanjrebis damontaJebiT mestiis 
municipaluri saavadmyofos  Tbodanakargebi mniSvnelovnad Semcirdeba.  



 23 

danazogis gaangariSeba (ENSI sakvanZo ricxvebis kompiuteruli programiT an sxva 
saSualebiT) 

axali fanjrebis damontaJeba moiTxovs F=133 m2 fanjrebis farTis Secvlas. 
energoauditis jgufis rekomendaciiT unda ganxorcieldes metaloplastmasis 
fanjrebis damontaJeba. Aam tipis fanjrebs axasiaTebs maRali xarisxi da 
ekonomikuri eqspluataciis 20 wliani xangrZlivoba.  

fanjrebisTvis saWiro investicia 19000 lars Seadgens. axali fanjrebis 
damontaJebis SemTxvevaSi kompiuteruli programiT gamoTvlili dazogili 
energiis raodenoba 12 211 kvtsT/w -s Seadgens. fulad gamosaxulebaSi es 12211 x 

0.05=610  lars Seadgens. 

Tu mxedvelobaSi miviRebT socialur aspeqts, cudi fanjrebis gamo saavadmyofoSi  
aris Seqmnili arasaTanado mikrklimaturi pirobebi, radganac infiltracia 
gansakuTrebiT  qarian dReebSi izrdeba da warmoadgens sakmaod did sidides rac 
qmnis arajansaR pirobebs pacientebis da personalisaTvis. am socialuri aspeqtis 
gaumjobeseba SesaZlebelia rom iyos gaTvaliwinebuli rogorc danazogis 
Rirebuleba da Cveni SefasebiT warmoadgens 2590 lars, maSin amis Sedegad 
mTliani danazogi Seadgens 610+2590=3200 lars. 

   

investicia:  
  

proeqtireba/dagegmva 1.500 lari 

proeqtis marTva 2.500 lari 

fanjrebis Secvla-damontaJeba 
 

     19000            
19 000 

lari 

kontroli da gamocda  
sdsdxcssdmagamocdagamocda 
dadada amocda 

     200                
200 

lari 

dokumentacia 300 lari 

sxva xarjebi 1.000 lari 

   

sruli investicia    24 500 lari 

eqspluataciisa da momsaxurebis 
xarjebi, weli  

0 lari/w 

wminda danazogi 3200 lari/w 

ekonomikuri eqspluataciis 
xangrZlivoba 

20 w 
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RonisZiebeba     6. –  ganaTebis axali sistemis damontaJeba (sruli paketi) 

arsebuli mdgomareoba 

dResdReobiT mestiis municipaluri saavadmyofos eleqtromomaragebis sistema cud 
mdgomareobaSia.. imis gaTvaliswinebiT, rom sabWoTa kavSiris daSlis Semdeg 
SenobaSi centraluri gaTboba ar funqcionirebda, araefeqturi gaTbobis 
uzrunvelyofa xdeba eleqtroenergiis xarjze, ris Sedegad elsadenebi 
dazianebulia. es Tavis mxriv iwvevs sanaTebis eqspluataciis vadis xelovnur 
Semcirebas da mwyobridan gamosvlas. amomrTvelebis da Stefselis rozetebis didi 
nawili agreTve mwyobridanaa gamosuli. 

RonisZiebis aRwera 

energoauditis gundma miiRo gadawyvetileba mestiis municipalur saavadmyofoSi 
komfortuli pirobebis Sesaqmnelad ganaTebis sistemis ganaxlebis Sesaxeb. amJamad 
SenobaSi arsebuli ganaTeba komfortulobis dones ar Seesabameba.  energoauditis 
gundma obieqtis daTvalierebis dros gamoavlina, rom arsebuli sistema axali, 
efeqturi ganaTebis sistemiT unda Seicvalos.  

danazogis gaangariSeba (ENSI sakvanZo ricxvebis kompiuteruli programiT an sxva 
saSualebiT) 
ganaTebis sistemis sabaziso eleqtroenergiis raodenoba Seadgens 46594 kvtsT/w. 
ganaTebis axali sistemis fluoresenturi sanaTebiT damonaJebis SemTxvevaSi, 
miRebuli energiis danazogi gaTvlili iyo kompiuteruli programiT da Seadgens 
15497 kvtsT/w. eleqtroenergiis dazogvis RonisZiebebis danergvis Semdeg, rac 
gulisxmobs axali ganaTebis sistemis damontaJebas da 63 varvara naTuris 
fluoresenturi sanaTebiT Secvlas, eleqtroenergiis danazogi iqneba 46494-
15497=30997 kvtsT/w. Eeleqtroenergiis arsebuli tarifiT fulad gamosaxulebaSi es 
danazogi Seadgens  30997x 0,08=2480 lars.  
ganaTebis arsebuli sistemis efeqturi sistemiT Secvlis investicia 16140 lars 
Seadgens (montaJis CaTvliT) : 

- 100 Stefselis rozetebi (7 lari/cali) –700  lari; 
- 70 amomrTveli (7 lari/cali)-490  lari ; 

- 70 fluoresenturi naTurebi  (10 lari/cali)- 700 lari; 

- 1500 m kabeli (2x2.5)mm2 - (2.5 lari /m) =3750 lari; 

- 200 m kabeli (4 x 10)-(20 lari/m)=4000 lari; 
- 2 fideris dafa (300 lari/cali)-600 lari; 
- 8 gamanawilebeli yuTi (50 lari/cali)-400 lari; 
- 20 avtomati  (20 lari/cali)- 400 lari; 
- sxvadasxva  1500 lari. 
- montaJi 3600 lari 

sul –  16140 lari 

investicia:  
  

proeqtireba/dagegmva 40 lari 

proeqtis marTva 100 lari 

ganaTebis sistemis damonaJebisaTvis  
 
 
 
 
 

3600 lari 

saWiro komponentebi 
 

12540 lari 

kontroli da gamocda 100 lari 
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dokumentacia 45 lari 

sxva xarjebi 15 lari 

   sul investicia   16440 lari 

eqspluataciisa da momsaxurebis 
xarjebi, weli  

50 lari/w 

wminda danazogi 2430 lari/w 

9. ekologiuri sargebeli 

saavadmyofoSi gaTbobis mizniT SeSa gamoiyeneba, radganac mestiaSi es 
aRmoCnda yvelaze saimedo da usafrTxo energiis wyaro. aqedan gamomdinare, 
arCeuli iyo gaTbobis sistema Tanamedrove qvabiT, romelic SeSaze imuSavebs. 
ekologiuri sargeblis Sesafaseblad, Cven SegviZlia gamoviyenoT Semdegi 
analizi saqarTvelos monacemebze dayrdnobiT: 

saqarTveloSi, tyian adgilebSi erTi heqtaridan saSualod 160 m3 SeSas 
viRebT. 1 m3 daaxloebiT Seadgens 600 kg SeSas (600kg/m3), da erTi kilogrami 
SeSis wvis Sedegad saSualod gamoiyofa 2 kvtsT energia. Tu 
gaviTvaliswinebT, rom Cven gaTbobis da daTbunebis Sedegad vzogavT jamSi 
309415 kvt/sT-s, kubur metrebSi es danazogi Seadgens: 257,85 m3 SeSas. cnobilia 
rom erTi heqtaridan (160 m3)  SeSis wvis Sedegad gamoiyofa 1,5 tona CO2 -s 
emisia. am SemTxvevaSi Cvens mier dazogilia 257,85 m3 SeSa, rac udris 1,61 
heqtar farTobs, rac Sesabamisad 2,42 toniT amcirebs emisias. 

qvemoT mocemul cxrilSi CO2 emisiis koeficientis sidide gadayvanilia am 
analizze dayrdnobiT. (erTi kilogramisaTvis Cven miviRebT: 
154707.5kg/2420kg=0.0156; radganac erTi kilogramidan SeSis wvis Sedegad 
gamoiyofa 2kvtsT energia, maSin CO2 emisiis koeficienti Seadgens 
0.0156/2=0.00782 kg/kvtsT). 

miwodebuli energiis danazogi da CO2-s emisiis Tanmxlebi Semcireba 2123 m2 
farTobidan Seadgens: 
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arsebuli mdgomareoba (kvtsT/m2w) - 21.9 370.4   

ee da sarekonstruqcio  
RonisZiebebis Semdeg (kvtsT/m2w) 

- 7.3 225.3   

danazogi (kvtsT/m2w) - 14.6 145.1   

danazogi (kvtsT/w) - 30997  309415       

CO2 emisiis koeficienti (kg/kvtsT) - 0,3999 0,00782   

CO2 emisiis Semcireba (kg/m2w) - 5.8 1.139   

CO2 emisiis Semcireba (t/w) 14.73  
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CO2-is emisiis Semcireba, romlis miRweva xdeba energoauditis meSveobiT 
gansazRvruli energoefeqturi RonisZiebebis realizaciis Sedegad, 
Sefasebulia rogorc  14.73 t/w. 

14.6 x 0.3999=5.8 (kg/m2w)  
145.1 x 0.00782=1.135 (kg/m2w) 
5.8 + 1.135= 6.94 (kg/m2w) 
6.94 x 2123= 14.73 (t/w) 
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  danarTi 1 
 
 
 
 
 
 
 

mestiis municipaluri saavadmyofos   
    

fotomasalebi 
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            Tunuqis RumelebiT arsebuli gaTbobis sistema 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
             Tunuqis RumelebiT arsebuli gaTbobis sistema 
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             arsebuli iataki, romelic moiTxobs daTbunebas 
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                                                         danarTi 2 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
gamoTvlebi ENSI sakvanZo ricxvebis kompiuteruli 

programiT 
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