
ekonomika  #1-2. 2019

114

000000000000000000000dargobrivi ekonomika

klimatis cvlilebis Semcirebis 
RonisZiebebi - Senobis energoefeqtianoba

aleqsandre gagua 
stu doqtoranti 

reziume
saqarTvelos valdebuleba aqvs aRebuli saerTaSoriso 

TanamegobrobasTan erTad ganaxorcielos RonisZiebebi, 
romelic xels Seuwyobs naxSirorJangis emisiis Semcirebas, 
klimatis cvlilebis da garemoze zemoqmedebis Serbile-
bas. energetikis seqtorSi Semavali qveseqtorebidan gare-
mosa da klimatis cvlilebaze gavlenis Semcirebis gzebia: 
`mwvane energetikis~ ganviTareba, energiis dazogva sayo-
facxovrebo, komerciul da samrewvelo seqtorebSi, ener-
goefeqtiani teqnologiebis danergva, Zveli mowyobilo-
bebis ganaxleba, axali SenobebisTvis samSeneblo normebis 
SemoReba da gaTboba-gagrilebis `Wkviani~ sistemebis Se-
qmna. Senobebis energoefeqtianobis gaangariSebisTvis 
farTod gamoiyeneba `gradus-dReebis” meTodi, romelic 
amyarebs kavSirs Senobis ̀ Siga” da ̀ gare” temperaturebs So-
ris. GnaSromSi ganxilulia am meTodis gamoyenebis rogorc 
tradiciuli, ase kompiuteruli gaangariSebis algoriTmi.

sakvanZo sityvebi: klimatis cvlileba, energoefeq-
tianoba, gradus-dRe.

Sesavali
kvlevebma aCvena, rom saSualo temperaturam saqarT-

veloSi 0,3 gradusiT moimata da klimatis cvlilebis 
Sedegebi sul ufro mravalferovani da intensiuri xdeba. 
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saqarTvelos valdebuleba aqvs aRebuli saerTaSoriso 
TanamegobrobasTan erTad ganaxorcielos RonisZiebebi, 
raTa wvlili Seitanos klimatis cvlilebis problemis 
gadaWris saqmeSi. 

ZiriTadi nawili
saTburis gazebis ZiriTadi wyaroebidan aRsaniSna-

via eleqtroenergiis da siTbos miRebis procesi - es aris 
hidro da Tbo eleqtrosadgurebi, eleqtroenergiis da 
siTbos samrewvelo wyaroebi. qvanaxSiris, bunebrivi ga-
zisa da sxva wiaRiseuli sawvavis wva mTel msoflioSi saT-
buris gazebis emisiebis udidesi wyaroa. eleqtrosadguris 
funqcionirebisas qvanaxSiridan bunebrivi gazze gadas-
vla udavod aris gaumjobeseba, magram aucilebelia ele-
qtroenergiisa da siTbos miRebis nulovani (mzis, qaris, 
geoTermuli an biomasis) emisiis wyaroebze aqcentireba. 
soflis meurneoba da miwaTsargebloba: globaluri saT-
buris gazebis daaxloebiT erTi mexuTedi miiReba tyeebis 
gaCexvisagan, sawvavis gamoyenebisagan soflis, satyeo da 
TevzWeris meurneobaSi, aseve niadagis emisiebisa da tyis 
xanZrebisgan. mrewveloba: dRevandeli msoflios samrewve-
lo warmoebis produqcia uzrunvelyofs bevr saTburis 
gazebs, aseTia liTonebis, qimiuri warmoeba da gamoyeneba, 
cementis warmoeba da mravali sxva produqti. transporti: 
niSandoblivia sagzao sacobebi da gamonabolqvi qalaqebis 
Tavze. savaraudod, gamonabolqvis yvelaze TvalsaCino wy-
aro modis transportidan. esenia: saaviacio, sarkinigzo da 
saavtomobilo transporti. eleqtro da hibriduli avto-
mobilebis wili marTalia, izrdeba, magram arasakmarisad. 
aqroladi emisiebi: sanam saTbobi daiwveba, is ukve aswrebs 
atmosferoSi emisiebis gafrqvevas, aseTia navTobgadama-
muSavebeli warmoebis produqtebis da meTanis gaJonvisgan 
warmoqmnili emisiebi, rac seriozuli da rTuli sakiTxe-
bia. sursaTis narCenebi: kvebis produqtebidan da sursaTis 
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narCenebisgan warmoqmnili emisiebi iwyeba jer kidev iqidan, 
sanam fermas datovebs da ganagrZobs ganawilebas, Senax-
vas da gamoyenebas bazrebsa da restornebSi da mosaxleo-
bis samzareuloebSi. saTburis gazebis erT-erTi wyaroa 
industriuli, komerciuli da sacxovrebeli nagebobebi, 
maT Soris sajaro administrirebis Senobebi, saminitroe-
bi, municipaluri Senobebi, saxelmwifo uwyebebi, skolebi, 
universitetebi da kolejebi, sadac farTod gamoiyeneba 
haeris gamaTbobeli, gamagrilebeli, samacivro da saventi-
lacio mowyobilobebi, romlebic xels uwyobs globaluri 
emisiebis gamofrqvevas. saqarTveloSi saTburis gazebis 
emisiebis inventarizacia seqtorebisa da qveseqtorebis 
mixedviT [1] aCvenebs, rom pirvel adgils ikavebs energetika 
transportis qveseqtoris CaTvliT -57%, meore adgilzea 
samrewvelo sawarmoo procesebi 18% da mesame adgilzea 
soflis meurneoba 17%-iT.

cxr.1. saqarTveloSi saTburis gazebis emisiebi seqtorebisa 
da qveseqtorebis mixedviT

1 energetika (transportis qveseqtoris CaTvliT) 57

2 samrewvelo procesebi 18

3 gamxsnelebis da sxva produqtebis moxmareba 4

4 soflis meurneoba 17

5 miwaTsargebloba da satyeo meurneoba 3

6 narCenebi 1

7 sxva 0.0001

sul, procentulad 100

meore cxrilSi warmodgenilia saqarTveloSi saTburis 
gazebis emisiebi energetikis seqtoris mixedviT [1], saidan-
ac Cans, rom energetikis dargSi Semavali qveseqtorebidan 
liderobs transportis qvedargi 33%-iT, Semdeg mohyveba 
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gadamamuSavebeli mrewveloba da samSeneblo masalaTa war-
moeba 21%-iani maCvenebliT, xolo mesame adgils ikavebs en-
ergetikuli warmoeba 10%-iT. 

cxr.2 saqarTveloSi saTburis gazebis emisiebi energetikis 
seqtoris mixedviT

A. sawvavis wva

1
energoindustria
(eleqtroenergiis da siTbos warmoeba)

10

2
 gadamamuSavebeli mrewveloba da samSeneblo masal-
aTa warmoeba

21

3 transporti 33

4
sxva seqtorebi
(savaWro/sayofacxovrebo/soflis meurneoba, Tevz-
rewva da satyeo meurneoba)

15,7

B. aqroladi emisiebi myari sawvavidan

1 myari sawvavi 1,1

2 navTobi da bunebrivi gazi 19,2

sul, procentulad 100

SenobebSi energiis moxmarebaze did gavlenas axdens 
moqalaqeTa cxovrebis stili, kultura da qcevis norme-
bi. SenobebSi garda energetikuli sargebelisa, SeiZleba 
miviRoT egreT wodebuli `araenergetikuli sargebeli~, 
rogoricaa energousafrTxoebis amaRleba, janmrTeloba, 
muSaobis produqtiuloba, damatebiTi samuSao adgilebi. 
araenergetikuli sargeblis miRwevis barirebia mobinad-
reebis da mSeneblebis gansxvavebuli interesebi, ganuviTa-
rebeli bazari da informacias nakleboba. 2010/31/E direq-
tiva Senobebis energoefeqturobis Sesaxeb (EPBD) mimar-
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Tulia Senobebis energoefeqturobis gazrdisken, rac 
gamoiwvevs ara mxolod saTburi gazebis emisiis Semcire-
bas, aramed bevr iseT sasikeTo Sedegs, rogoricaa haeris, 
wylis da miwis dabinZurebis Semcireba, adamianTa komfor-
tis donis gazrda, moxmarebul energiaze gadasaxadebis 
Semcireba da finansuri danazogebis gadideba. direqtivis 
mixedviT unda SemuSavdes Senobebis energoefeqturobis 
moTxovnebi da kontrols daeqvemdebaros Senobebis Tburi 
maxasiaTeblebi, rogoricaa daTbuneba, gaTboba, gagrile-
ba, cxeli wyalmomarageba, ganaTeba, klimaturi pirobebi 
da sxva. Senobebis seqtorSi energiis gamoyenebis Semci-
rebas xels Seuwyobs samSeneblo normebis daweseba axali 
SenobebisaTvis. dadgenili normebi Seexeba yvela axal da 
im arsebul Senobebs, romlebic kapitalurad remontdeba, 
gamonaklisia am mxriv, istoriuli da religiuri daniS-
nulebis nagebobebi. am direqtivis farglebSi dagegmilia 
energoefeqturobis sertifikatebis SemuSavebis sistema, 
romelic moicavs informacias Senobis mier moxmarebuli 
energiis Sesaxeb da aseve iZleva rekomendaciebs energiis 
moxmarebis Semcirebis da energoefeqturobis gaumjobe-
sebis mimarTulebiT. sazogadoebriv, samrewvelo, komer-
ciul da sayofacxovrebo SenobebSi eleqtroenergiis 
moxmarebis raodenobaze moqmedebs gaTbobis (Heating Degree 
Days) da gagrilebis (Cooling Degree Days) temperaturebi [2]. 
Senobebis Siga komfortuli temperatura sayofacxovre-
bo SenobebSi damokidebulia macxovrebelTa individu-
alur moTxovnaze (mag. 20-240C), xolo sazogadoebriv, 
samrewvelo, komerciul SenobebSi SesaZlebelia ufro 
naklebi temperatura, (mag. 180C) CaiTvalos komfortul 
temperaturad. `gradus-dReebis” meTodi amyarebs kavSirs 
Senobis `Siga” da `gare” temperaturebs Soris. dadgenil-
ia normebi, romlis mixedviT gansazRvrulia zamTris da 
zafxulis komfortuli temperaturebi sayofacxovrebo, 
sazogadoebrivi, samrewvelo da sxva obieqtebisaTvis. 
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magaliTad, sayofacxovrebo SenobebSi zamTris komfor-
tul temperaturad miRebulia 20-220C xolo zafxulis 
komfortul temperaturad ki 23-240C. gaTbobis CarTvis 
temperatura 50C-iT naklebia zamTris komfortul tem-
peraturaze, xolo gagrilebis CarTvis temperatura 50C-
iT metia zafxulis komfortul temperaturaze. aqedan 
gamomdinare, gaTboba CairTveba roca garemos temperatu-
raa 20-5=150C, xolo gagrileba CairTveba, roca garemos 
temperaturaa 24+5=290C. saSualod, zamTris Siga tempera-
tura aris 150C, xolo zafxulis saSualo Siga temperatu-
raa 290C. `gare” saSualo Tviuri temperatura SesaZlebe-
lia ganisazRvros aeroportebis sinoptikuri centrebis 
monacemebiT.

gradus-dReebis gaiangariSeba ramdenime safexurad:
1. ganisazRvreba saangariSo wlis TiToeul TveSi `Siga’’ 

komfortuli temperatura, 0C;
2. ganisazRvreba saangariSo wlis TiToeul TveSi `gare’’ 

komfortuli temperatura, 0C;
3. ganisazRvreba gaTboba-gagrilebis CarTvis tempera-

tura, 0C;
4. gaiangariSeba sxvaoba gaTboba-gagrilebis CarTvis da 

garemos temperaturebs Soris;
5. aRniSnuli sxvaoba gamravldeba saangariSo wlis Ti-

Toeul TveSi dReebis raodenobaze. gamartivebisTvis 
SesaZlebelia kompiuteruli programis www.degreedays.net 
gamoyeneba, romelic aeroportis miTiTebis SemTxvevaSi 
avtomaturad gamoTvlis gradus-dReebs. Cvens magaliTSi 
miTiTebulia novo aleqseevkas Tbilisi aeroportis sinop-
tikuri centri. 

mesame cxrilSi warmodgenilia 2018 wlis Tveebis mixed-
viT gaTbobis da gagrilebis gradus-dReebi, gaangariSebu-
li kompiuteruli programis mier, sabaziso temperaturad 
aRebulia 15 0C (ix. cxrili #3).
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nax.3. kompiuteruli programis www.degreedays.net gamoyeneba

cxr. 3

Tve
`Siga”
komf.

temp 0C

gaTb.
-gagr. 

Car. 
tem 0C

dR. 
raod. 
TveSi 

gaTbobis 
gradus-
dReebi 

gagrilebis 
gradus-
dReebi

ianvari 20 15 31 351,0 0,0

Tebervali 20 15 28 263,0 0,0

marti 20 15 31 175,0 7,0

aprili 20 15 30 88,0 33,0

maisi 20 15 31 6,0 166,0

ivnisi 24 29 30 1,0 247,0

ivlisi 24 29 31 0,0 377,0

agvisto 24 29 31 0,0 294,0

seqtemberi 20 15 30 0,0 194,0

oqtomberi 20 15 31 41,0 61,0

noemberi 20 15 30 201,0 1,0

dekemberi 20 15 31 305,0 0,0
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daskvna
energetikis seqtorSi Semavali qveseqtorebidan gare-

mosa da klimatis cvlilebaze gavlenis Semcirebis gzebia: 
`mwvane energetikis~ ganviTareba anu eleqtroenergiis 
gamomuSaveba ganaxlebadi energiis wyaroebis gamoyenebiT, 
energoefeqtianoba anu gamoyenebuli energiis dazogva say-
ofacxovrebo da samrewvelo seqtorebSi, energoefeqtiani 
teqnologiebis danergva gadamamuSavebel mrewvelobasa da 
saSen masalaTa warmoebaSi, samrewvelo obieqtebSi Zveli 
mowyobilobebis Secvla an ganaxleba, Zvel sazogadoebriv 
da komerciuli daniSnulebis SenobebSi energoefeqturi 
RonisZiebebis gatareba; Senobebis energoefeqtianoba anu 
axali SenobebisTvis samSeneblo normebis SemoReba da gaT-
boba-gagrilebis `Wkviani~ sistemebis Seqmna; transportis 
efeqtianoba, anu sawvavis standartis SemoReba an gamkacre-
ba; yvela satransporto saSualebis teqnikuri Semowmeba 
da ganaxleba; sabolood, yvela es RonisZieba gamoiwvevs 
naxSirorJangis emisiis Semcirebas, Sedegad klimatis cvli-
lebis da garemoze zemoqmedebis Serbilebas.
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THE CLIMATE CHANGE REDUCTION 
MEASURES-BUILDING ENERGY EFFICIENCY

Alexandre Gagua 
Doctorate Student of GTU

RESUME

Georgia has been committed to carrying out measures together with the 
international community, which will facilitate reduction of CO2 emissions, 
climate change and environmental impacts. The ways of reducing impact 
on climate change from Energy sector are: development of `green energy~, 
energy savings in household, commercial and industrial sectors, introduc-
tion of energy efficient technologies, upgrading old equipment, establishing 
of construction norms for new buildings and implementing heating-cooling 
“smart” systems. The method of `Degree - Days” is widely used to calcu-
late the energy efficiency of the buildings, which establishes the connection 
between the `internal” and `external” temperatures of the building. In this 
paper it is reviewed the use of both traditional and the computer calculation 
algorithm.

Key words: climate change, energy efficiency, degree-day.
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