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energoauditis gundi madlobas uxdis ENSI -“Energy Saving International AS”-s 
energoefeqturobisa da energo biznesis ganviTarebis sakonsultacio 
kompanias norvegiidan, romelic saqmianobda saqarTveloSi 2005 wels 
saqarTvelos teqnikuri universitetis profesor-maswavlebelTa 
energoauditis sferoSi momzadebisa da sertifikaciis programis 
farglebSi. 

gansakuTrebuli madloba gvinda dadavuxadoT baton lubomir 
Cervilovs – ENSI-is proeqtis mTavar menejers, romelic pasuxs agebda 
saqarTveloSi sakvanZo ricxvebisa (Key Number Software) da ekonomikuri 
angariSebis (Profitability Software) kompiuteruli programebis treiningis 
Catarebaze. 

saqarTvelos teqnikuri universitetis me-4 korpusis energoauditi 
Catarda orive am programis gamoyenebiT, romelic licenzirebulia ENSI-
is mier doqtor karina meliqiZeze. energoauditis angariSis trafareti 
agreTve Tan erTvis xsenebul licenzias. 
 
 

1 reziume 

sabazo energia, romelic saWiroa saqarTvelos teqnikuri 
universitetis me-4 korpusSi ganlagebuli eleqtromeqanikis #18 
laboratoriis funqcionirebis normaluri pirobebis uzrunvelsayofad 
Seadgens daaxloebiT 57850 kvsT/w adgilobrivi gaTbobis sistemisaTvis 
da 4678 kvsT/w eleqtroenergiisaTvis, anu mTlianobaSi 62527 kvsT/w. 

energoauditis Sedegad gamovlinda energoefeqturobis amaRlebis 
mniSvnelovani potenciali am SenobisaTvis: 

 

mowodebuli energiis danazogi 6429 kvsT/w 

wminda danazogi 7614 lari/w 

dabandeba 22416 lari 

amogebis periodi 2,9 weli 
 

energiis dazogvis potenciali energoefeqturi da rekonstruqciis 
RonisZiebebis dasadgenad Sejamebulia qvemod moyvanil cxrilSi maTi 
momgebianobis Sesabamisad (NPVQ).1 

 

energoefeqturobis potenciali-energoauditi 

stu me-4 korpusSi 
ganlagebuli eleqtromeqanikis 
#18 laboratoria 

gasaTbobi 
farTobi 

441 m2 

                                                
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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energoefeqturi 
RonisZiebebi 

investicia wminda danazogi amogebis 
periodi 

NPVQ 

Rirebulebis 
koeficienti 

 [lari] [kvsT/w] [lari/w] [weli] * 

1. Tanamedrove 
gaTbobis sistemis 
montaJi 

21408 6073 7481 2,9 2,13 

2. ganaTebis sistemis 
ganaxleba 

1.008    353           133 7,6 0,18 

momgebiani energoefeqturi RonisZiebebi 

1. Tanamedrove 
gaTbobis sistemis 
montaJi 

21408 6073 7481 2,9 2,13 

2. ganaTebis sistemis 
ganaxleba 

1.008 353 133 7,6 0,18 

mTlianad momgebiani 
energoefeqturi 
RonisZiebebi 

22416 6429 7614 2.9  

 

*  efuZneba 7.3% realur saprocento ganakveTs 
 
imisaTvis, rom investicia da danazogi qmediT xasiaTs atarebdes, 

yvela RonisZieba erTi proeqtis farglebSi unda iyos ganxorcielebuli. 
amogebis periodi is droa, romlis ganmavlobaSi xdeba investiciebis 
dafarva, romelic efuZneba Tanabar wminda danazogs. monacemTa sizuste 
± 10-15 %-a. 

qvemod moyvanilia momgebiani RonisZiebebis gatarebis Sedegad 
miRebuli danazogi dayofili energiis saxeebis mixedviT.  

 

energiis 
saxeebi 

erTeuli arsebuli 
(sabazo) 

RonisZiebebis 
Semdeg 

danazogi 

eleqtroenergia kvsT/w 1961 1608 353 
adgilobrivi 
gaTboba 

kvsT/w 57850 51777 6073 

adgilobrivi 
gaTbobisaTvis 
saWiro 
bunebrivi airi 

m3/w 5600  5012 588 

 
dResdReobiT stu me-4 korpusSi ganlagebuli eleqtromeqanikis #18 

laboratorias ar gaaCnia Tanamedrove gaTbobis sistema bunebrivi airis 
saTbobiT, magram mosalodnelia airis gamoyeneba gaTbobis miznebisaTvis 
momavalSi. zemod moyvanil cxrilSi mocemulia bunebrivi airis is 
raodenoba, romelic saWiroa am laboratoriis gaTbobisaTvis misi 
arsebuli (sabazo) da energiis dazogvis RonisZiebebis gatarebis Semdeg 
miRebuli mdgomareobis Sesabamisad. 
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CO2-s emisiis Semcireba, romlis miRweva SesaZlebelia energoauditis 
mier gaTvaliswinebuli RonisZiebebis gatarebis Sedegad Sefasebulia 
rogorc –1,32 tona/w.   

 

2 Sesavali 

2.1 proeqtis winapirobebi 

 
samuSao xorcieldeba mdgradi danviTarebisa da politikis (SDAP)  

centris mier “naTeli” proeqtis farglebSi vinrok interneSenalis 
uSualo xelmZRvanelobiT. is gulisxmobs energoauditis Catarebas stu 
me-4 korpusis winaswar SerCeul nawilSi. adgilze dakvirvebisa da stu 
administraciis warmomadgenlebTan konsultaciis Sedegad aseTad SeirCa 
korpusis nawili, romelSic eleqtromeqanikis #18 laboratoriaa 
ganlagebuli. universitetis administraciis gadawyvetilebas mxari 
dauWira energoauditis gundma, iqidan gamomdinare, rom laboratorias 
ukavia Senobis izolirebuli nawili, rac friad xelsayrelia 
energoauditis Catarebis TvalsazrisiT. energoauditis Sedegebi 
moyvanilia angariSSi. 

stu me-4 korpusi aSenebulia daaxloebiT 1950-ian wlebSi da 
xasiaTdeba Senobis gadamRobi konstuqciebis (kedlebis) saSualo Tburi 
mdgradobiT (inerciiT). amaswinad Senoba nawilobriv SekeTda. 2009 wlis 
zafxulSi aq damontaJda metaloplasmasis fanjrebi ormagi SeminviT.  

samwuxarod SenobaSi ar arsebos Tanamedrove centraluri gaTbobis 
sistema. dResdReobiT zamTarSi siTbos danakargebis dafarva xdeba 
eleqtro gasaTbobi xelsawyoebis saSualebiT. laboratoriis 
TanamSromlebi aTboben mxolod ramdenime oTaxs eleqtroradiatorebis 
saSualebiT, ris Sedegad am oTaxebSic ki iqmneba arakomfortuli 
pirobebi, radgan es radiatorebi ver faraven energiis moxmarebis 
minimumsac ki – Tbodanakargebs Senobis gare kedlebidan. es uqmnis 
arasasiamovno-arakomportul pirobebs rogorc laboratoriis 
TanamSromlebs, aseve studentebs.  

elgayvaniloba cud mdgomareobaSia, rac sabWoTa kavSiris daSlis 
Semdeg gaTbobis mizniT eleqtroradiatorebis gamoyenebiTaa gamowveuli. 
amas mosdevs Sida eleqtromomaragebis sistemis gadatvirTva, romelic 
aseT datvirTvaze ar iyo gaTvlili da sadenebis dazianeba.   

me-4 korpusSi energoauditis Catarebis gadawyvetileba iyo miRebuli 
umaRles ganaTlebaSi energoefeqturobis daxmarebis CarCo programis 
farglebSi, imis gaTvaliswinebiT, rom Senoba ukve nawilobriv iyo 
SekeTebuli da masSi energoefeqturi fanjrebi damontaJda. imis gamo, 
rom Tboteqnikuri TvalsazrisiT Senoba xasiaTdeba gadamRobi 
konstuqciebis (kedlebis) saSualo Tburi mdgradobiT, Senobis am 
nawilSi energiis moxmarebis winaswari Sefaseba gviCvenebs, rom 
Tanamedrove gaTbobis sistemis dayenebis saSualebiT SesaZlebelia mis 
izolirebul nawilSi energoefeqturobis misaRebi donis miRweva. 
Sesabamisad energoauditis mizania Seafasos energiis dazogvis (ENCON) 
potenciali da SeimuSavos ekonomikuri danazogis RonisZiebebi stu me-
4korpusis eleqtromeqanikis #18 laboratoriisaTvis. 

am RonisZiebebis Sefasebis Sedegebi mocemulia am angariSSi. 
proeqtis mizania energiaze gaweuli danaxarjebis Semcireba 

dResdReobiT aucilebelTan SedarebiT, Senobis Sida garemos 
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gaumjobeseba, Senobisa da teqnikuri xelsawyoebis marTvisa da 
eqspluataciis efeqturobis amaRleba. 
 
 

2.2 proeqtis realizaciis procesi 
 
proeqtis realizacia moicavs SenobaSi “momgebiani energoefeqturi 

RonisZiebebis” (ee) Sefasebasa da gatarebas. yoveli Senoba unikaluria da 
Sesabamisad yoveli proeqti unda iyos gansxvavebuli energiis dazogvis 
SesaZleblobebis gamosavlenad. Senobis mepatroneebs SeiZleba gaaCndeT 
rekonstruqciis gansxvavebuli xedva da moTxovnebi   EE RonisZiebebis 
momgebianobis mimarT.  

Sesabamisad proeqtis realizaciis procesi iyofa eqvs mTavar 
RonisZiebad, romelic warmodgenilia qvemod moyvanil diagramaze. 
 
 

 
 
 
 
 
1. proeqtis identifikacia 
 

 
2. skanireba 
 

 
 
 
 
3.  energo auditi 

 
 
4. biznes gegma 

 
5.  danergva 
 
 
6.  eqspluatacia 

 

 
 
 
 
 
 
 
 
 

detaluri auditi 

garantiiT 

gamartivebuli 

auditi 

eqspluatacia 

danergva

a 

 skanireba 

skaskanire

ba 

proeqtis 

idenTifikacia 

energo auditi 

   

 

biznes gegma 
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3 proeqtis organizacia 
 
proeqtis/Senobis/adgilis stu me-4 korpusSi ganlagebuli 
dasaxeleba     eleqtromeqanikis #18 laboratoria 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

 
sakontaqto piri:   giorgi arabiZe 
misamarTi:    Tbilisi, kostavas q. 77 
telefoni:    899 752458 
faqsi: 
roli proeqtSi: beneficianti. eleqtromeqanikis #18   

laboratoriis energomoxmarebis Sefasebis 
     Sedegebi miewodeba energoauditis 
     moxsenebis saxiT. 

 

Senobis mepatrone:   saqarTvelos ekonomikuri ganviTarebis 
     saministro 
 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
sakontaqto piri:   karina meliqiZe 
misamarTi: Tbilisi, al. yazbegis gamziri #34, me-3 

nakveTi, 104-e ofisi 
telefoni: (99532) 20 67 73 
faqsi:     (99532) 42 0060) 
roli proeqtSi: SDAP centris direqtori 
 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

 

eqsperti: karina meliqiZe 
telefoni: 893 14 62 54 
roli proeqtSi: pasuxismgebeli energoauditis Catarebaze 

sakvanZo ricxvebis eleqtronuli programis 
gamoyenebiT da angariSis daweraze 

 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

konsultanti: T. jiSkariani, stu profesori 
telefoni: 893 79 00 84 
roli proeqtSi: energoauditis gundis wevri 
 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

konsultanti: n. qevxiSvili, stu profesori 
telefoni: 897120 332 
roli proeqtSi: energoauditis gundis wevri 
 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
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4 standartebi da  wesebi 

Semdegi standartebi da wesebi mniSvnelovania Sesabamisi 
energoefeqturi da rekonstruqciis RonisZiebebisaTvis: 

 gaTboba, ventilacia da kondincireba SNIP 2.04.05-86                   

 saqvabe danadgari 

 wyalmomarageba  

 samSeneblo Tboteqnika SNIP II-3-79*                            
am standartebsa da wesebidan gamomdinareobs Semdegi moTxovnebi: 

 gaTboba, ventilacia da kondincireba SNIP 2.04.05-86                   

 saqvabe danadgari 

 wyalmomarageba  

 samSeneblo Tboteqnika SNIP II-3-79*                            

 

5 Senobis mdgomareobis aRwera 

 

5.1  zogadi mdgomareoba 

Senobis tipi 
stu me-4 korpusSi ganlagebuli eleqtromeqanikis #18 
laboratoria 

aSenebis TariRi 
1950-iani 
wlebi 

sistematiurad 
eqspluataciaSia (weli) 

1950-iani 

 

 

samuSao 
dReebi 

SabaTi kvira  

eqspluataciis 
grafiki 

            8            6              0 (sT/dRe) 

gaTbobis grafiki             10            8                
0 

(sT/dRe) 

1 cvla 9-dan 18 sT-mde me-2 cvla - - sT-mde 

me-3 cvla - - sT-mde me-4 cvla - - sT-mde 

gamosasvleli 
dReebi (miuTiTeT 
Tu arsebobs 
damatebiTi 
gamsasvleli dReebi, 
garda Cveulebrivis) 

 

SenobaSi myof adamianTa raodenoba (saavadmyofoebis, skolebisaTvis da 
a. S. miuTiTeT avadmyofebis, moswavleebis da a.S. raodenoba) 

mudmivi 
mobinadre/TanamSrome
li 

30 adamiani 

droebiTi 
mobinadre/TanamSrome
li 

70 adamiani 
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Senobis Sida saSualo temperatura 

mdgomareoba                              normativi 

temperatura 
momuSave 
gaTbobis 
sistemis 
pirobebSi 

14 °С temperatura 
momuSave 
gaTbobis 
sistemis 
pirobebSi 

19 

saklaso 
oTaxSi 

°C 

temperatura 
gamorTuli 

gaTbobis 
sistemis 
pirobebSi 

7 °С temperatura 
gamorTuli 

gaTbobis 
sistemis 
pirobebSi 

16 °С 

dayenebuli mricxvelebi da maTi mdebareoba 

energo auditorebs ar hqondaT eleqtroenergiis mricxvelis naxvis 
SesaZlebloba. is calkea ganlagebuli da mxolod uflebamosil pirebs 
gaaCniaT maTi Semowmebis ufleba. 
   eqspluataciisa da servisis 
arsebuli xelSekrulebebi 

eqspluataciisa da servisis 
instruqciebi 

- - 

 
im dros rodesac SenobaSi muSaoba mimdinareobs, masSi saSualod 

erTdroulad 30 adamiani imyofeba. Senobis gaTboba xdeba 
eleqtroxelsawyoebis saSualebiT. laboratoriis yvela saTavso ar 
Tbeba, mxolod maTi nawili. 
 
5.2 Senobis monacemebi 

 

saerTo farTi 1674 m2² 
kondicirebuli 
farTi 

1674 m2² 

saerTo moculoba 1851 
m2² kondicirebuli 

moculoba 
1851 

m2² 

iatakis farTi  441 m2² sarTulebis r-ba 1  

 

gadamRobi konstruqciebi (kedlebi) 

kedlebis mdgomareobis zogadi 
Sefaseba 

saSualo Tburi mdgradoba 
(inercia) 

gadamRobi kedlebis 
saerTo 
farTi 

332 m2² 
Tbogadacemis 
koeficienti 
U(saSualo) 

1,22 vt/m2k 

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

kedlis 
farTi, m2 

142,8  61,7  142,8  61,7  

masalis tipi m1aguri  m1aguri  m1aguri  m1aguri  

izolaciis -        
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tipi 

UTbogadacemis 

koeficienti, 
vt/m2k 

1,22  1,22  1,22  1,22  

masala tipi 
m1 

Tbogamtaroba agurisaTvis aRebulia λ=0,76 v/mk Tu maTi 
sisqe Seadgens   δ= 0,46m, sadac mTliani sisqe gazomilia 
rogorc δ= 0,50 m, xolo δ=0,02 m Seadgens Sida da gare 
baTqaSis fenebis sisqes. 
saWiro Termuli winaRoba gamoiTvleba rogorc: 
 

Rreq = 1/ 8,7 +0,02/ 0,81 + 0,46/0,76 +0,02 /0,64 +1/23= 0,818 m2 K/W 
Tbogadacemis koeficienti daaxloebiT Seadgens: 
 U= 1/0,818= 1,22 W/m2 K 

izolacia 
tipi 1 

- 

 
gadamRobi konstruqciebi (kedlebi) naSenia δ= 0,46m sisqis aguriT. 

gamoTvlebiT dadginda, rom Senobis garsi xasiaTdeba saSualo Tburi 
mdgradobiT (inerciiT), rac tipuria im xanis (1950-iani wlebis) 
samSeneblo praqtikisaTvis. energoauditis gundma miiRo 
eleqtromeqanikis #18 laboratoriis mier dakavebuli Senobis nawilis 
gegma. Tbogadacemis koeficientis (U) gamoTvla moxda adgilze 
Semowmebis Sedegebze dayrdnobiT da miRebulia rogorc Ukedeli=1,22 
vt/m2k. 
 
 

fanjrebi 

fanjrebis mdgomareobis zogadi 
Sefaseba 

metaloplastmasis CarCo, 
ormagi Seminva 

fanjrebis saerTo farTi 72,0 m2 

Tbogadacem
is 

koeficient
i 

U(saSualo) 

2,5 vt/m2k 

orientac
ia 

masala
1 

tipi2 
zoma 
A x B 

farTi r-ba 

mzis 
energiis 
wili  

g 

grZiv 
i 

metr
i 

Tbogad 
cemis 
koeficie 
nti 

U  

   m m2 cali   vt/m2k 

C P 2G 2,4x1,80 4,32 9 0,60 75,6 2,5 

aA P 2G 2,4x1,40 3,40 1 0,60 7,6 2,5 

s P 2G 2,4x1,80 4,32 7 0,60 58,8 2,5 

d - - - - - - - - 

sul 72,0 17  1884  

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

tipi 2 erTmagi CarCo (S), ormagi CarCo (D), 

dapresili masalis CarCo (B),  

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

 

fanjrebis Secvla moxda 2009 wlis zafxulSi. minapaketi ar aris 
Sevsebuli inertuli gaziT. Tbogadacemis koeficientis mniSvnelobis 
dadgena ver moxerxda setrifikatis safuZvelze, amitom is iyo aRebuli 
adgilis daTvalierebis Sedegad gasaSualoebuli im fanjrebisaTvis, 
romelic iyideba saqarTvelos bazarze. 
 

karebi 

karebis mdgomareobis zogadi 
Sefaseba 

xis 

karebis tipi erTmagi 

karebis 
r-ba 

1 
karebis 
saerTo 
farTi 

4,5 m2 
Tbogadacemis 
koeficienti 
U(saSualo) 

4,65 vt/m2k 

 
#18 laboratoriis Sesasvleli kari xisaa. es Sesasvleli akavSirebs 

laboratorias me-4 korpusis pirveli sarTulis xolTan, ise rom mas ara 
aqvs uSualo Sexeba civ quCis haerTan. 
 
 

saxuravi 

saxuravis mdgomareobis zogadi 
Sefaseba 

laboratoriis Tavze mdebareobs 
saTavso gaTbobis gareSe 

saxuravis saerTo 
farTi 

441 m2 

Tbogadacemis 
koeficienti 
U(saSualo) 

0,80 vt/m2k 

saxuravis tipi masalis 
tipi 

izolaciis 
tipi 

izolac. 
sisqe 

m 

filis 
sisqe 
m 

saS. 
temp. 

°C 

farTi 
m2 

U 
vt/m2k 

- m1 - - 0,185  441 0,80 

sul   

masala tipi 
m1 

 

izolacia tipi i1 - 

 
#18 laboratorias ukavia Senobis pirveli sarTulis nawili. sivrce 

mis Tavze ukavia sarTuls, romelic ar Tbeba, ase rom Tbodanakargebs 
adgili aqvs gadaxurvis filidan im SemTxvevaSi, Tu temperaturis 
sxvaoba am filis orive zedapirs Soris 50 C aRemateba. realurad 
zamTris periodSi es TiTqmis yovelTvis iwvevs Tbodanakargebs Weridan, 
Tumca es ukanaskneli Senobis saxuravs ar warmoadgens. Tbogadacemis 
koeficienti aseT SemTxvevaSi, rodesac filis gare zedapiri ar Sedis 
uSualo kontaqtSi civ quCis haerTan, Senobis SemzRudavi 
konstruqciebis mdgomareobis gaTvaliswinebiT, SesaZlebelia Sefasdes 
rogorc U=  0,80 vt/m2k.  
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iataki 

iatakis mdgomareobis zogadi 
Sefaseba 

laboratoriis qveS ganlagebulia 
restorani 

iatakis saerTo 
farTi: 

441 m2 
Tbogadacemis 
koeficienti 
U(saSualo) 

0,20 vt/m2k 

iatakis tipi - 

iatakis masala - 

 
iatakidan Tbodanakargebs faqtiurad adgili ara aqvs. laboratoriis 

qveS ganlagebulia restorani, romelsac gaTbobis sistema gaaCnia, ase 
rom kompiuterul programaSi SeviyvaneT Teoriulad Sefasebuli 
Tbogadacemis koeficienti U = 0,20 vt/m2k im mizniT, rom SegveZlo 
gamogveTvala Tbodanakargebi arastacionaruli gadacemis 
SemTxvevisaTvis. 
 
 

5.3 gaTbobis sistema 

 

generaciis, miwodebis, 
gadamcemis tipi 

eleqtroenergia 

gamanawilebeli sistemis 
tipi 

- 

gaTbobis sistemis 
mdgomareoba 

- 

qvabi/eqspluataciaSia 
(weli) 

ar aris 
gaTbobis sistema 
eqspluataciaSia (weli) 

-------- 

gaTbobis sistemis 
simZlavre 

 kvt 
sawvavis 
tipi 

 

milebis masala da 
mdgomareoba 

- 

izolaciis masala da 
mdgomareoba 

- 

siTbos gamomsxivaris 
tipi/raodenoba 

- 

avtomaturi marTvis 
sistema 

- 

individualuri 
gamaTbobeli 
mowyobilobebi, tipi  

eleqtroradiatori 

r-ba  1-7 
cal
i 

simZlav
re 

1.3-
1.2 

kv
t 

 

r-ba  1-4 
cal
i 

simZlav
re 

    
0.6-

kv
t 
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1,0 

 
sawuxarod #18 laboratoriis mier dakavebul farTobze ar arsebobs 

Tanamedrove gaTbobis sistema. is Tbeba eleqtroradiatorebiT, romelic 
dadgmulia mxolod ramdenime oTaxSi. Sesabamisad oTaxis Sida 
temperatura zamTarSi komfortulze dabalia. es migvaniSnebs arsebuli 
situaciis gaumjobesebis did potencialze energoauditis Sedegad aq 
ormiliani wylis Tanamedrove gaTbobis sistemis dayenebis SeTavazebiT. 
 

5.4 ganaTebis sistema 

 

sanaTi 
r-ba 

cali 

dadgmuli 
simZlavre 

kvt 

saSualo 
datvirTva 

vt/m2 

 

kontrolis 
tipi/SeniSvna 

fluoresenturi 86 2,6 4,88  

sul     

 

ganaTeba 

saSualo 
moTxovna 

4,88 vt/m2 

muSaobis 
periodi 

20 sT/kvira 

muSaobis 
periodi 

38 kvira/weli 

maqs. erTdrouli 
datvirTva 

5,89 vt/m2² 

 

Senobis es nawili aRWurvilia Ria metalis CarCoSi dayenebuli 
fluoresenturi sanaTebiT. adgilze inspeqciiT dadginda, rom Senobis am 
komponents gaaCnia gaunjobesebis didi potenciali, radganac 
elgayvaniloba TiTqmis uvargisia, eleqtroRumelebis gamoyenebiT 
gamowveuli gadatvirTvebiT. agreTve SesaZlebelia ganaTebis sistemis 
gaumjobesebaze mimarTuli iseTi damatebiTi RonisZiebebis SemoTavazeba, 
rogoricaa zogierTi mwyobridan gamosuli nawilebis Secvla, magaliTad 
starterebis, droselebis; an sanaTebis metalis CarCoebis gawmenda. 
 

5.5   sxvadasxva 

 
laboratoriaSi dayenebulia 5 kompiuteri. 

 

sxvadasxva 
gamoyenebuli 
mowyobilobebi 

r-ba 

cali 

dadgmuli 
simZlavre 

kvt 

saSualo 
datvirTva 

vt/m2 

 

SeniSvna 

kompiuteri 5 0,2   

     

sul  1.0 2,26  
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sxva gamoyenebuli mowyobilobebi 

saSualo 
moTxovna 

2,26 vt/m2 

muSaobis 
periodi 

25 sT/kvira 

muSaobis 
periodi 

38 kvira/weli 

maqs. erTdrouli 
datvirTva 

4,0 vt/m2 

 
 

qvemod CamoTvlili danadgarebi ar gamoiyeneba. 
 

sxvadasxva 
gamouyenebeli 

r-ba 

cali 

dadgmuli 
simZlavre 

kvt 

saSualo 
datvirTva 

vt/m2 

 

Comments 

mowyobiloba 1 5.0 0,5  

     

sul     

 

sxvadasxva gamouyenebeli 

saSualo 
moTxovna 

0,5 vt/m2 

muSaobis 
periodi 

25 sT/kvira 

muSaobis 
periodi 

38 kvira/weli 

maqs. erTdrouli 
datvirTva 

0,5 vt/m2 

 

5.6 Senobis gare mowyobilobebi 

 
Senobas ar faaCnia gare danadgarebi, ganaTebis CaTvliT. am 

komponentis Sesabami RonisZiebebi ar aris gaTvaliswinebuli.  
 

6    energiis moxmareba 

6.1  gazomili energiis moxmareba 

 
cxrilSi moyvanilia gazomili energiis moxmarebis monacemebi da masze 

gaweuli xarjebi energoauditamde gasuli wlis ganmavlobaSi. 
univesitetis warmomadgenlebma ar gadasces energoauditis gunds  
xsenebuli laboratoriis mier moxmarebuli energiis safasuris 
monacemebi (qviTrebi), radganac is calke ar izomeba da garda amisa stu-
s gaaCnia erTi eleqtromricxveli ramdenime korpusisaTvis, romelic 
ganlagebulia iseT adgilas, sadac is mxolod gansazRvruli kategoriis 
TanamSromlebisaTvis aris xelmisawvdomi. 
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2008 weli 

centra
luri 

gaTboba 

eleqtr
oenergi

a 

<gazi > 

<Txevadi 
sawvavi > 

sxva sul 

energiis fasi  1855   1855 lari 

energo 
moxmareba 

 10479   10479 
kvtsT
/w 

kuTri moxmareba  23,8   23,8 
kvtsT
/m2 

wylis moxmareba  
eleqtroenergiisa
Tvis-15.05.2006-dan 

   

*) energia, fiqsirebuli gadasaxadebi da a.S. 
 

energoauditis gundi mivida im daskvnamde, rom TiTqmis SeuZlebeli 
iqneboda #18 laboratoriis mier moxmarebuli energiis gazomva, iqidan 
gamomdinare, rom mas ukavia me-4 korpusis nawili da mis mier 
moxmarebuli energiis gancalkeveba korpusis danarCeni nawilis mier 
moxmarebuli energiidan gaZneldeba. garda amisa, energoauditis gundma 
mxedvelobaSi miiRi is garemoebac, rom stu ramdenime korpusi erT 
eleqtromricxvelzea mierTebuli. 

energoauditis gundma gaanaliza eleqtroenergiis moxmareba gaTbobisa 
da ganaTebis TvalsazrisiT, imasTan dakavSirebiT, rom dResdReobiT am 
SenobaSi eleqtroenergia orive daniSnulebiT gamoiyeneba. 
eleqtroenergiis moxmarebis monacemebis ararsebobis pirobebSi 
energoauditis gunds mouxda eleqtroenergiis moxmarebis analizi 
laboratoriis TanamSromlebis gamokiTxvis gziT gaTbobis 
Taviseburebebis Taobaze – erTdroulad CarTuli eleqtroradiatorebis 
simZlavreze, maTi muSaobis xangrZlivobaze (saaTebze) zamTris periodSi. 
agreTve gundis wevrebma Seamowmes laboratoriaSi arsebuli 
danadgarebis simZlavre da saSualo muSaobis saaTebi. 
 

Tbounarianoba Semdegnairadaa warmodgenili: 
 
energiis 
matarebeli 

Tbounarianoba erTeuli SeniSvna 

bunebrivi 
airi (gazi) 

37190 kj/m3 anu  10 330kWh/1000Nm3, tolia 8884 

kkal/1000Nm3 

 
eleqtroenergiis tarifi 0,17697 lari/kvsT 
bunebrivi airis tarifi 0,51 lari/ Nm3 

zemod moyvanili Tbounarianoba da tarifebi gamoiyeneba Semdgomi 
gamoTvlebisatvis. 

 

6.2  energiis gamoTvlili da sabazo moxmareba 

 
#18 laboratoriis mier energiis sabazo moxmareba ganisazRvra 

rogorc daaxloebiT 57850 kvsT/w adgilobrivi gaTbobis sistemisaTvis 
qvabiT da 1961 kvsT/w ganaTebisaTvis. jamSi weliwadSi saWiroa 62527 
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kvsT/m2 SenobaSi normaluri samuSao pirobebis Sesaqmnelad, Tu sawvavad 
bunebrivi airi gamoiyeneba. 

Senobis garsi xasiaTdeba saSualo Tburi mdgradobiT (inerciiT). 
adgilze daTvalierebiT da laboratoriis TanamSromlebis gamokiTxvis 
safuZvelze dadginda Tbogadacemis koeficienti U saxuravis, kedlebisa 
da iatakisaTvis da Sefasda  energiis (eleqtroenergiis) moxmarebis 
moculoba, iqidan gamomdinare, rom denis qviTrebi aq ar arsebobs. 
 

6.3 energo biujeti 

 
gamoTvlili da gazomili energiis moxmareba energoefeqturi 

RonisZiebebisa da rekonstruqciis Catarebamde da Catarebis Semdeg 
dajamebulia qvemod moyvanil energo biujetSi. 
 

ENenergo biujeti – energo auditi EEENE 

biujetis 
komponentebi 

ee 
RonisZiebeb

mde 

gamoTvlil
i 

ee 
RonisZiebebmde 

gazomili 

ee 
RonisZiebebmde 

sabazo 

ee da 
rekonstruqcii

s Semdeg 
 

 
[kvtsT/m2 

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

gaTboba 14,2 14,2 131,2 117,4 

ventilacia 0 0 0 0 

cxelwyalmomarag.
eba 

0 0 0 0 

ventilatori 0 0 0 0 

tumbo  0 1,1 1,1 

ganaTeba 4,4 4,4 4,4 3,6 

sxvadasxva 5,1 5,1 5,1 5,1 

kondicireba 0 0   

jami 23,8* 23,8** 141,8*** 127,2**** 
 
 
 

ENenergo biujeti – energo auditi 

biujetis 
komponentebi 

ee 
RonisZiebeb

mde 

gamoTvlil
i 

ee 
RonisZiebebmde 

gazomili 

ee 
RonisZiebebmde 

sabazo 

ee da 
rekonstruqcii

s Semdeg 
 

 
[kvtsT/ 

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

gaTboba 6266 6266 57850 51777 

ventilacia 0 0 0 0 

cxelwyalmomarag.
eba 

0 0 0 0 

ventilatori 0 0 466 466 

tumbo 1961 1961 1961 1608 
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ganaTeba 2251 2251 2251 2251 

sxvadasxva 0 0 0 0 

kondicireba 10479* 10479** 62527*** 56101**** 

* moyvanilia kompiuteruli modelidan 
** gazomili faqtiuri moxmareba (Cven SemTxvevaSi es sveti imeorebs 
gamoTvlili energiis moxmarebis monacemebs, radganac eleqtroenergiis 
qviTrebis Sovna ver moxerxda) 
*** normalizebuli sabazo mniSvneli gazze gadasvlis Semdeg 
energodazogvis RonisZiebebis gareSe 
**** gazze gadasvlis Semdeg energodazogvis RonisZiebebis 
gaTvaliswinebiT 

 
Senoba zamTarSi Tbeba eleqtromowyobilobebiT da Sida haeris 

temperatura ar Seesabameba komfortul pirobebs ori mizezis gamo: 
pirveli – Tbeba ara mTeli pirveli sarTuli, sadac laboratoriaa 
ganTavsebuli, aramed mxolod misi nawili, meore – Senobis Tboteqnikuri 
monacemebi iyo gaTvlili Tboizolaciis gareSe, rac imas niSnavs, rom 
arsebuli saxiT maT naklebad SeswevT unari daicvan saTavsoebi dabali 
gare temperaturebisagan siTbos uwyveti miwodebis gareSe. 

energo biujetis cxrilSi moyvanili dabali maCveneblebi adasturebs 
adgilze Catarebuli inspeqtirebis Sedegad mopovebul am informacias, 
inspeqtirebis Sedegebs da proeqtis masalebs (sveti “gazomili”). am 
informaciaze dayrdnobiT moxda SenobaSi energiis moxmarebis modelis 
kalibrireba sakvanZo ricxvebis kompiuteruli programis safuZvelze 
(sveti “gamoTvlili”). 

svetSi “sabazo” moyvanilia energo moxmarebis is moculoba, romelic 
saWiroa dRevandel pirobebSi SenobaSi komportuli pirobebis 
Sesaqmnelad, e.i. es aris energiis is raodenoba, romelic iqneba saWiro 
rodesac gaTbobis sistema zamTarSi imuSavebs. ukanaskneli sveti – 
“energo efeqturi RonisZiebebis da rekonstruqciis Semdeg” 
warmogvidgens energiis moxmarebis Semcirebul sidideebs (naxati 1). 
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naxati 1. ENSI sakvanZo ricxvebis kompiuteruli programiT gamoTvlili 
wliuri energiis moxmareba 

 

7   energoefeqturobis potenciali 

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

 

mowodebuli energiis danazogi 6429 kvsT/w 

wminda danazogi 7614 lari/w 

dabandeba 22416 lari 

amogebis periodi 2,9 weli 
 

energiis dazogvis potenciali energoefeqturi da rekonstruqciis 
RonisZiebebis dasadgenad Sejamebulia Semdeg cxrilSi maTi 
momgebianobis Sesabamisad (NPVQ). 

 

ee potenciali-energo auditi 

stu me-4 korpusSi ganlagebuli 
eleqtromeqanikis #18 
laboratoria 

gasaTbobi 
farTobi 

441 m2² 

ee RonisZiebebi investicia wminda danazogi amogeba NPVQ 

 [lari] [kvtsT/w] [lari/weli] [weli] * 

1. Tanamedrove gaTbobis 
sistemis dayeneba 

21408 6073 7481 2,9 2,13 

2. ganaTebis sistemis 
rekonstruqcia 

1.008 353 133 7,6 0,18 

momgebiani ee RonisZiebebi 

1. Tanamedrove gaTbobis 
sistemis dayeneba 

21408 6073 7481 2,9 2,13 

2. ganaTebis sistemis 
rekonstruqcia 

1.008 353 133 7,6 0,18 

sul momgebiani 
RonisZiebebi 

22416 6429 7614 2.9  

 

 efuZneba 7.3% realur saprocento ganakveTs 
 

miwodebuli energiis warmodgenili danazogi dayofilia energiis 
konkretuli wyaros Sesabamisad. 
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energomatarebeli 
erTeuli arsebuli 

(sabazo) 

RonisZiebebis 
Semdeg 

danazogi 

eleqtroenergia kvt/w 1961 1608 353 

adgilobrivi 
gaTboba 

kvt/w 57850 51777 6073 

adgilobrivi 
gaTbobisaTvis 
saWiro gazi 

m3/w 5600  5012 588 

 

dResdReobiT #18 laboratoriis mier dakavebul farTobze ar 
arsebobs Tanamedrove gaTbobis sistema, romelic iyenebis bunebriv airs. 
magram mosalodnelia, rom is gamoiyeneba gaTbobisaTvis momavalSi. 
zemod moyvanil cxrilSi mocemulia bunebrivi airis is raodenoba, 
romelic saWiroa laboratoriis gasaTbobad arsebul (sabazo) pirobebSi 
da energodamzogavi RonisZiebebis (ENCON) gatarebis Semdeg. 

CO2-s emisiis Semcireba, romelic moxdeba energoauditiT 
gaTvaliswinebuli yvela RonisZiebis gatarebis Sedegad, Sefasebulia 
rogorc 1,32 tona/w. 

 

8    energoefeqturi RonisZiebebi 

8.1  RonisZiebebis CamonaTvali  

 
momdevno TavebSi Sefasebulia da detalurad aRwerilia Semdegi 

energoefeqturi da rekonstruqciis RonisZiebebi. informacia yoveli 
momgebiani RonisZiebisaTvis moyvanilia calke cxrilis saxiT.  

momgebiani energoefeqturi RonisZiebi moyvanilia Semdeg cxrilSi. 
 

energoefeqturi da sarekonstruqcio RonisZiebebi 

1.  Tanamedrove gaTbobis sistemis dayeneba 

2.  ganaTebis sistemis rekonstruqcia 

 

8.2  RonisZiebebi 

qvemod mocemulia yvela Sefasebuli RonisZiebebis aRwera. 
 

RonisZieba 1. – gaTbobis sitemis damontaJeba 

eleqtromeqanikis #18 laboratoriis mier dakavebuli farTi 
Existing situation Currently there isn’t installed modern double pipe heating system in the 

 area 

 

 temperature is below comfortable     RonisZiebis Sefaseba 
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gadawyda gaTbobis Tanamedrove sistemis dayeneba imasTan dakavSirebiT, 
rom zamTris saTavsis Sida temperatura naklebia komfortulze. am 
mizniT daproeqtebuli iyo ormilovani Tanamedrove gaTbobis sistema. 
saqvabis mSenebloba daproeqtebulia stu me-4 korpusis ezoSi.  sawvavad 
SemoTavazebulia bunebrivi airi. bunebrivi airis mimwodebeli mili 
gadis laboratoriis uSual siaxloveSi. am RonisZiebiT 
gaTvaliswinebulia yvela xarjebi, romelic Tan axlavs gaTbobis 
sitemis montaJs, m.S. qvabis gamwovi miliT, radiatorebis, milebis, 
sarqvelebis, manometrebis, filtrebisa da proeqtiT gaTvaliswinebuli 
sxva mowyobilobis. ENSI sakvanZo ricxvebis kompiuteruli programiT 
gamoTvla gviCvenebs, rom qvabis simZlavre unda daaxloebiT 40 kvt-s 
Seadgendes.  
 

 

danazogis gaangariSeba (ENSI sakvanZo ricxvebis kompiuteruli 
programiT an sxva saSualebiT) 
investicia gaTbobis sistemis montaJSi specifikaciis Sesabamisad 
gulisxmobs: 
radiatorebis, milebis da a.S. dayenebis Rirebuleba saTavsis SigniT – 
5178,5 lari 
gazis qvabis dayenebis Rirebuleba Tanmxlebi milebiT, sarqvelebiT, 
manometriT da elsadenebiT – 5331 lari 
daaxloebiT 17 m2 saqvabis mSeneblobis Rirebuleba – 4753 lari 
sakvamle milis dayenebis Rirebuleba 2495 lari 
Sesabamisad mTliani investicia Seadgens – 17757.5=17758 lari 
 
energiis raodenoba, romelic sakvanZo ricxvebis kompiuteruli 
programiT iyo gamoTvlili rogorc sabazo am Senobis gaTbobisaTvis 
komportuli Sida temperaturis misaRwevad 57850 kvsT/w-ia. Tu energiis 
es raodenoba eleqtroenergiis xarjze iqneba miRebuli, fulad 
gamosaxulebaSi es moiTxovs - 57850 x 0,17697= 10237,7 lari/w. 
Tanamedrove gaTbobis sistemis dayenebis SemTxvevaSi energiis moxmareba 
Semcirdeba gaumjobesebuli energoefeqturobis, avtomaturi kontrolis, 
eqspluataciisa da momsaxurebis xarjze da Seadgens – 51777 kvsT/w. 
ZiriTadi danazogi warmoiqmneba eleqtroenergiisdan bunebriv airze 
gadasvlis xarjze.  
bunebrivi airis energomatareblad gamoyenebis SemTxvevaSi energiis 
gamovlenili raodenoba 51777 kvsT/w gazis eqvivalentSi moiTxovs - 
51777/10,33=5012,3  N m3 bunebriv airs. fulad gamosaxulebaSi es moiTxovs -  

5012,3 x 0,51=2556,3 lars weliwadSi. 
danazogi energomatereblis Secvlis SemTxvevaSi Seadgens - 10237,7 – 
2556,3= 7681,4 lari/w. is warmoiqmneba Tanamedrove gaTbobis sistemis 
dadgmis, aseve SedarebiT iafi bunebrivi airisa da eleqtroenergiis 
fasTa sxvaobis xarjze. 
am variantis Sesafaseblad energoauditis gundma Caatara iseTi Senobis 
analizi da modelireba, romelic energomatareblad mxolod 
eleqtroenergias iyenebs. 
 

investicia:    

proeqtireba/dagegmva 250 lari 
proeqtis marTva 400 lari 

gaTbobis sistemis 
komponentebi 
 

 

 

 

17758 lari 
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montaJi 1800 lari 

kontroli da 
gamocda 

 

500 lari           

 

dokumentacia 200 lari 

sxva danaxarjebi 500 lari 

   

sruli investicia
    

 21408 lari 

eqspluataciisa da 
momsaxurebis 
xarjebi, weli (+/-) 

200  
 
lari/w 

wminda danazogi       7481.4 lari/w GEL  

ekonomikuri 
eqspluataciis 
xangrZlivoba 

15 weli 

 
 
 
 

RonisZieba . 2. –  ganaTebis sistemis rekonstruqcia 

arsebuli situacia 
D 
 

dResdReobiT eleqtromeqanikis #18 laboratoriis eleqtromomaragebis 
sistema cud mdgomareobaSia, miuxedavad imisa, rom aq fluoresenturi 
sanaTebia dayenebuli. arsebuli ganaTebis sistema Sedgeba 86 
fluoresenturi milisebri sanaTisagan, romelTaganac 34 gadamwvaria. imis 
gaTvaliswinebiT, rom sabWoTa kavSiris daSlis Semdeg SenobaSi 
centraluri gaTboba ar funqcionirebda, araefeqturi gaTbobis 
uzrunvelyofa xdeboda eleqtroenergiis xarjze, ris Sedegad elsadenebi 
dazianebulia. es Tavis mxriv iwvevs sanaTebis eqspluataciis vadis 
xelovnur Semcirebas da mwyobridan gamosvlas. amomrTvelebis da 
Stefselis rozetebis nawili agreTve mwyobridanaa gamosuli. 
 

RonisZiebis aRwera 
 
energoauditis gundma miiRo gadawyvetileba laboratoriis saTavsos 
ganaTebis sistemis ganaxlebis Sesaxeb. cnobilia, rom yvela 
fluoresenturi sanaTi droTa ganmavlobaSi kargavs sikaSkaSes. Zvel 
sanaTebze dagrovebuli WuWyi, cudad movlili danadgarebi agreTve 
amcirebs naTebis efeqturobas, iseve rogorc droselis araswori 
operacia iwvevs sanaTebis dabindebas cudi gayvanilobis gamo. ganaTebis 
sistemis ganaxlebis mizniT SeTavazebulia elgayvanilobis gamocvla, 
aseve sistemis mwyobridan gamosuli nawilis Canacvleba. 
 



 22 

danazogis gaangariSeba (ENSI sakvanZo ricxvebis kompiuteruli programiT 
an sxva saSualebiT) 
ganaTebis sistemis ganaxlebis Sedegad miRebuli energiis danazogi 
gaTvlili iyo  kompiuteruli programiT. is Seadgens 353 kvsT/w 
eleqtroenergias. fulad gamosaxulebaSi es Seadgens 353 x 0,17697= 62.5 
lars. Tu miviRebT mxedvelobaSi, rom cudi elsadenebis gamo 
yovelwliurad saSualod mwyobridan gamodis 15 sanaTi, maTi 
Rirebulebac unda mieTvalos danazogs im SemTxvevaSi, Tu moxdeba 
sadenebis gamocvla. Sedegad mTliani danazogi Seadgens - 15x 6+63= 153 
lars. 
ganaTebis sistemis rekonstruqciis investicia Seadgens – 
Stefselis rozetebi – 150 lari 
amomrTvelebi – 50 lari 
fluoresenturi sanaTebi – 204 lari 
34 droseli – 34 lari 
ormavTuliani kabeli - d=4 mm – 400 m x 1 lari/m = 400 lari 
fideris dafa – 100 lari 
sul – 938 lari 

   

investicia:    

proeqtireba/dagegmva 10 lari 
proeqtis marTva 10 lari 

gaTbobis sistemis komponentebi 
 

 

 

 

938 lari 

montaJi 20 lari 

kontroli da gamocda 10 lari 

dokumentacia 10 lari 

sxva danaxarjebi 10 lari 

   

sruli investicia    1008 lari 

eqspluataciisa da momsaxurebis 
xarjebi, weli (+/-) 

20 lari/w  

wminda danazogi 115 lari/w 

ekonomikuri eqspluataciis 
xangrZlivoba 

15 weli 

 
 

9  ekologiuri sargebeli  

 
miwodebuli energiis danazogi da CO2-s emisiis Tanmxlebi Semcireba 

441 m2 farTobidan, romelic ukavia eleqtromeqanikis # 18 laboratorias 
Seadgens: 
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 energomatarebeli 

c
en
t
r
al

u
r
i 

g
aT

b
o
b
a 

el
.e
ne
r
g

ia
 

g
az

i 

T
x
ev
ad

i 
s
aw

va
vi
 

s
x
va

 

arsebuli mdgomareoba (kvtsT/m2w) - 4,4     131,2 - - 

ee da sarekonstr.RonisZiebebis 
Semdeg (kvtsT/m2w) 

- 3,6      117,4 - - 

danazogi (kvtsT/m2w) - 0,8 13,8 - - 

danazogi (kvtsT/w) - 353 6073 - - 

CO2 emisiis koeficienti (kg/kvtsT) -  0,3999 0,194 - - 

CO2 emisiis Semcireba (kg/m2w) - 0,32 2,68 - - 

CO2 emisiis Semcireba (t/w) 1,32  

 
mosalodnelia Tanamedrove gaTbobis sistemis dayeneba gazis qvabiT. 

striqonSi “arsebuli mdgomareoba” mocemulia energiis moxmareba 
Senobis m2-ze energodazogvis RonisZiebebis (ENCON) gatarebis gareSe. 
mosalodneli bunebrivi airis danazogi (m3) mocemulia Senobis 1 m2-ze 
gadaangariSebiT. CO2-s emisiis Semcireba, romlis miRweva xdeba 
energoauditis meSveobiT gansazRvruli energoefeqturi RonisZiebebis 
realizaciis Sedegad Sefasebulia rogorc 1,32 t/w. 
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gaTbobis sistemis naxazi 
 
 
 
 
 

# 18 eleqtromeqanikis laboratoriis mier dakavebuli 
pirveli sarTulis gegma centraluri gaTbobis sistemis 

sqemiT 
 
 
 
 
 
 
 

 


