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Sesavali 
 

 
energoauditis saxelmZRvanelos Seqmna safuZvels uyris 
saqarTvelos teqnikur universitetSi Tanamedrove 
energoefeqturobis sakiTxebis Seswavlas da energetikis 
fakultetis saswavlo programis ganaxlebas. es 
saxelmZRvanelo Seiqmna amerikis saerTaSoriso ganviTarebis 
saagentos programis ,,axali energoefeqturi RonisZiebebis da 
ganaTebis iniciativa” farglebSi, romelsac “vinrok 
inTerneSeneli” axorcilebs, xolo qvekontraqtoria mdgradi 
ganviTarebis da politikis  centri.   
 
dResdReobiT energoefeqturoba mxardaWeriT sargeblobs 
ganviTarebul msoflioSi, im dros, rodesac es qveynebi 
ebrZvian havis cvlilebas, aZliereben energousafrTxoebas da 
cdiloben Seamciron damokidebuleba wiaRiseul sawvavze, 
romlis miwodeba da fasi ganicdis mkveTr cvlilebebs. 
energiis moxmarebis Semcireba energoefeqturi teqnologiebis 
mxardaWeris gziT warmoadgens mdgradi ganviTarebis erT-erT 
umTavres amocanas. 
 
cnobilia, rom ganviTarebul msoflioSi, Senobebi energiis 
yvelaze didi momxmareblebi arian.1 energiis moxmarebis 
kontroli da Semcireba SesaZlebelia energiis moxmarebis 
trendebis SeswavliT, mowyobiloba-danadgarebis monitoringiT 
da regulirebiT da yvelaze naklebi energiis momxmarebeli 
mowyobiloba-danadgarebis analiziT. energoauditi 
warmoadgens SenobebSi energoefeqturobis Sefasebis sistemur 
meqanizms. energoauditebis meSveobiT SesaZlebeli xdeba 
SenobebSi energoefeqturi RonisZiebebis gansazRvra, energiaze 
gadasaxadebis Semcireba, saTburis gazebis emisiis da garemoze 
uaryofiTizemoqmedebis Semcirebis xelSewyoba.  
 

saqarTveloSi Senobebis energoauditi dainerga “Energy Saving 

International- AS” (ENSI) energoefeqturobisa da energobiznesis 
ganviTarebis norvegiuli sakonsultacio kompaniis mier, 
romelic saqarTveloSi 2005 wels saqarTvelos teqnikuri 
                                                 
1magaliTad 2006 w. SeerTebul StatebSi Senobebze energiis pirveladi moxmarebis 38.9% 
modioda. ixileT: http://buildingsdatabook.eren.doe.gov/docs/DataBooks/2008_BEDB_Updated.xls 1.1.3. 

 

http://buildingsdatabook.eren.doe.gov/docs/DataBooks/2008_BEDB_Updated.xls
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universitetis profesor-maswavlebelTa energoauditis 
sferoSi momzadebisa da sertifikaciis programis farglebSi 
saqmianobda. 

saqarTvelo-norvegiis programis farglebSi uzurvelyofili 
iyo ENSI-issakvanZo ricxvebis da ekonomikuri angariSebis 
kompiuteruli programebis da aseveSenobebSi energoauditis 
Catarebis nimuSebis (Sablonebis) mowodeba.  

 
Cven madlobas vuxdiT baton lubomir Cervilovs – ENSI-is 
proeqtis ufros menejers, romelic pasuxismgebeli iyo 
saqarTveloSi sakvanZo ricxvebisa da ekonomikuri angariSebis 
kompiuteruli programebis treiningis Catarebaze. 
 
energoauditis saxelmZRvanelo Seiqmna im mizniT, rom 
daxmareboda profesor-maswavlebelebs, studentebs da dargis 
profesionalebs gaegoT da gamoeyenebinaT energoauditi. 
wignSi gaanalizebulia energoauditis msoflio gamocdileba, 
enegomomxmarebeli sistemebis da mowyobilobebis 
funqcionirebis amosavali principebi, miTiTebulia, rogor 
unda moxdes am sistemebis auditi da aRwerilia 
energoefeqturobis danergvis gzebi. saxelmZRvaneloSi agreTve 
aRwerilia energoauditis xelsawyoebi adgilze gazomvebis 
Casatareblad. saxelmZRvanelos avtori agreTve iZleva rCevas 
ukve xsenebuli ENSI-is kompiuteruli programis gamoyenebis 
Taobaze, mesame donis - sruli energoauditis Casatareblad. 
is agreTve sTavazobs energopasportis eleqtronuli 
programis gamoyenebas Senobis SemzRudavi konstruqciis 
TbomaxasiaTeblebis Sesafaseblad da Senobis 
sertificirebisaTvis maTi energiis kuTri moxmarebis donis 
Sesabamisad. am kompiuterulma programebma gaiares gamocda 
saqarTvelos konkretul pirobebSi gasuli ramdenime wlis 
ganmavlobaSi da kargi saxeli daimsaxures. 
 
avtori gansakuTrebul madlobas uxdis horst meinekes, buba 
cirekiZes, inga fxalaZes, marina qevaniSvils da nino 
lazaSvils vinrok interneSenelidan da gia arabiZes, Tengiz 
jiSkarians da nodar qevxiSvils AsaqarTvelos teqnikuri 
universitetidan, valerian meliqiZes Tbilisis saxelmwifo 
universitetidan gaweuli daxmarebisaTvis. 
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"Tu gsurT miaRwioT erTwlian keTildReobas, daTeseT 

marcvali; 
Tu gsurT miaRwioT aTwlian keTildReobas, dargeT 
xeebi; 

Tu gsurT miaRwioT aswlian keTildReobas, ganaTleba 
SeitaneT  xalxSi.” 

 
  Cinuri andaza  

 

 

Tavi 1 – energoauditis mimoxilva 
 

1.1 energia - momavali ganviTarebis ZiriTadi mamoZravebeli 
Zala 

 
arc ise didi xnis win msoflioSi moxda energoauditis, 
rogorc energiis moxmarebis Semcirebis saSualebis, aRiareba. 
energiis nakadebis sistemuri analizis safuZvelze, auditi 
axdens energiis dazogvisa da menejmentis SesaZleblobebis 
dadgenas. misi saSualebiT agreTve xdeba danaxarjebis 
Semcirebis RonisZiebebis dadgena Senobebisa da samrewvelo 
procesebisaTvis. energiis moxmarebis Semcirebas gaaCnia 
udidesi mniSvneloba samomavlo mdgradi ganviTarebis 
uzrunvelsayofad, rac dakavSirebuliahavis cvlilebasTan,  
globalur daTbobasTan da Tanmxleb  politikur 
arastabilurobasTan, energousafrTxoebis sakiTxebTan da 
energobazrebze energomatareblebis fasebis cvlilebebTan.   
 
energiis moxmarebas da miwodebas sazogadoebisaTvis 
fundamentaluri mniSvneloba aqvs. Seuferxebeli ekonomikuri 
ganviTareba damokidebulia rentabelur, saimedo da sakmarisi 
energiis miwodebaze. amavdroulad, planetaze mosaxleobis 
swrafi zrdis da masTan dakavSirebuli  energiis moxmarebaze   
mzadri moTxovnis gamo, navaraudevia wiaRiseuli sawvavis wviT 
gamowveuli garemos dabinZurebis donis zrdac. es ki ubiZgebs 
globalurihavis cvlilebas. 
 
Cveni damokidebuleba wiaRiseul sawvavze dafuZnebul 
ekonomikaze, misi Tanmxlebi bunebriv garemoze uaryofiTi 
gavleniT, gadaiqca problemad, romelic ganixileba 
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globalur doneze mecnierebis, gadawyvetilebis mimRebi 
pirebis, politikosebis da sazogadoebis sxva uflebamosili 
gavleniani wevrebis mier. dReisaTvis es gadawyvetilebis 
mimRebi pirebi cdiloben miaRwion strategiul konsensuss 
wiaRiseuli sawvavis da energiis moxmarebis Sesaxeb mkafio, 
gasagebi gadawyvetilebebis safuZvelze, Sesaferisi 
politikuri da marTvis instrumentebis gamoyenebiT. magram es 
problema Rrmadaa gadaxlarTuli ekonomikuri, 
garemosdacviTi da socialuri ganviTarebis sakiTxebTan. 
 
rac Seexeba globaluri energiis moxmarebis gazrdil 
moTxovnas, naTeli xdeba, rom energiis moxmarebis tradiciuli 
midgomidan aqcenti inovaciur midgomaze unda iyos 
gadatanili. am gadasvlis miRweva SesaZlebelia ramdenime 
gansxvavebuli midgomis safuZvelze, rogoricaa iseTi 
teqnologiebis danergva, romelic moixmars nakleb energias 
warmoebuli produqciis erTeulze, proeqtireba energiis 
danakargebis minimizaciis gaTvaliswinebiT, iseTi “sufTa 
energiis” wyaroebis aTviseba, rogoricaa qari an mcire 
hidroenergetika.  
 
arsebobs regionaluri da globaluri iniciativebis mTeli 
rigi, romelic cdilobs, xeli Seuwyos gadasvlas meti 
energoefeqturobisaken wiaRiseul sawvavze damokidebulebis 
SemcirebasTan erTad. kiotos oqmi amis erT-erTi magaliTia. 
evrokomisia moiTxovs evrokavSiris wevri qveynebisagan 
SeimuSavon ufro mdgradi erovnuli energetikuli politika, 
miaqcion meti yuradReba energousafrTxoebis donis amaRlebas. 
 
evrokavSiri energoauditebs energoefeqturobis politikis 
gatarebis mniSvnelovan saSualebad ganixilavs. auditi 
SesabamisobaSia Tanamegobrobis energetikul strategiasTan da 
mraval wevr qveyanas warmatebuli energoefeqturobis 
programis sqemebi gaaCnia.  evrokavSiris eneroefeqturobis 
strategia ganixilavs energoaudits im RonisZiebebis ricxvSi, 
romelic wevrma qveynebma unda ganixilon. damatebiT, mravali 
sxva SemoTavazebuli RonisZieba mWidrodaa dakavSirebuli 
energoauditTan, m.S. grZelvadiani SeTanxmebebi energiis 
konservaciis Taobaze, energo sertificireba, mesame mxaris 
dafinanseba da a.S. saerTaSoriso energetikuli saagento 
ganixilavs energoaudits, rogorc energiis saboloo 
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moxmarebis efeqturobis amaRlebis saSualebas mimarTuls 
kiotos oqmis miznebis miRwevaze. evrokavSiris bevrma wevrma 
qveyanam ukve danerga warmatebuli auditoruli sqemebi.  
 
mdgrad energetikul politikaze aRebuli gezi moiTxovs 
energoefeqturobaze orientacias, ganaxlebadi 
energoresursebis gamoyenebas, Sesabamis energomenejments. 
dResdReobiT msoflios masStabiT arsebobs energiis 
deficiti da energiis fasi ganuwyvetliv matulobs. mraval 
qveyanaSi, sadac moxda Sesabamisi sakanonmdeblo bazis Seqmna, 
gansakuTrebiT ki ganviTarebul qveynebSi, biznesisa da 
warmoebis warmomadgenlebi gamodian ufro efeqturi 
energomenejmentis moTxovniT. magaliTad, iseTi erovnuli 
politikis gatarebiT, romelic waaxalisebs energoefeqturi 
teqnologiebis danergvas, moxerxda warmoebis procesebSi 
moxmarebuli energiis fasis Semcireba. naklebi energiis 
danaxarjebiT meti produqciis warmoebis gziT, moxda 
produqciis konkurentunarianobis gazrda. ganviTarebul 
qveynebSi, iseTi  wamaxalisebeli meqanizmebi, rogoricaa 
SeRavaTiani sesxebi, subsidiebi da sakredito xazebi xels 
uwyobs energoefeqturi teqnologiebisa da produqciis ufro 
swraf danergvas. 
 
 
 
 
 
evrokavSiris samoqmedo gegma evrokavSiris samezoblo 
politikis farglebSi iZleva saqarTveloSi axali 
partniorobis da TanamSromlobebis ganviTarebis 
SesaZleblobas ganaxlebadi energiis danergvis da 
energoefeqturobis iniciativebis  realizaciis mizniT. 
evrokavSiris samoqmedo gegma saqarTvelosTvis gamoyofs rig 
prioritetebs, romlebic Seesabameba evrokavSiris 2002/91/EC  
direqtivis, me-3 da me-8 nawilebs. aq gansazRvrulia energiis 
dazogvisa da energoefeqturobis sakiTxebi: “mdgradi 
ganviTarebis waxaliseba garemos dacvis CaTvliT” (3) aseve 
“INOGATE-is (evrokomisiis energetikuli programa) programis 
mier  gansazRvruli regionuli energiis sakiTxebze 
TanamSromlobis gagrZeleba, gazrdili energoefeqturobis 
misaRwevad”(8). (European, 2004, p.41) 
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partniori qveynebisaTvis, programa INOGATE-is mTavari mizania 
samSeneblo seqtorSi energiis moxmarebis Semcirebis 
uzrunvelyofa energoefeqturobis xelSewyobiT da danergviT. 
es strategia mkafiod aRiarebs saxelmwifo usafrTxoebis 
prioritets, romelsac saqarTvelos mTavroba ganixilavs 
sakuTari  politikuri kursis ganuyofel nawilad, 
gansakuTrebiT 2008 wlis agvistos ruseTis agresiis Semdeg. 
saqarTvelos sWirdeba axali energetikuli strategia, 
romelic energoefeqturobis da energiis dazogvis gziT 
yuradRebas amaxvilebs energiis moxmarebis Semcirebaze da ara 
energiis miwodebis gazrdaze. am miznis misaRwevad, INOGATE-

isprogramis farglebSi,  saqarTvelosaTvis gansazRvruli 
erT-erTi qmedeba, Senobebis energoaudits iTvaliswinebs.  
 
 
energoefeqturobis eqspertebi da gadawyvetilebis mimRebi 
pirebi mTeli msofliodan aRiareben energo auditis Catarebis 
mniSvnelobas da upiratesobas, SenobebSi energiis dazogvis 
realizaciisaTvis. energoauditis Catarebis mTavari mizania 
energoefeqturobis rentabeluri investiciebis da iseTi 
praqtikuli rekomendaciebis gansazRvra, romelic xels 
Seuwyobs energiis dazogvas procesebis, saqmianobis da 
RonisZiebebis daxvewis gziT. energoauditi gansazRvravs 
energiis moxmarebis sabazo dones da SeuZlia im areebis 
miTiTeba, romelic upirveles yuradRebas moiTxovs. am 
informaciaze dayrdnobiT Senobis mepatroneebsa da 
macxovreblebs SeuZliaT Tavis sasargeblod gamoiyenon 
Senobis energiis moxmarebis Semcirebis martivi meTodebi. 
sazogadod bevrad ufro advilia da iafi energoefeqturobis 
realizacia samSeneblo seqtorSi, vidre nebismier sxvaSi. 
Senobis energoauditis Catareba  iZleva maRali sainvesticio 
ukugebis gamovlenis saSualebas.  
 
 
 

energomenejmentis momsaxurebebze moTxovna swrafad izrdeba. 
energouditis CatarebaSi sul ufro meti adamiani erTveba. 
energoauditi, romelsac aseve uwodeben teqnikur-ekonomikur 
kvlevas, an teqnikuri daxmarebis angariSs, Cveulebriv saWiroa 
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teqnikurad sicocxlisunariani da rentabeluri energetikuli 
proeqtebis gamosavlenad, romlebic energiis moxmarebis da 
saoperacio xarjebis Semcirebas gamoiwvevs. energoauditebi 
mniSvnelovan rols TamaSoben SenobebSi energiis  
konservaciis SesaZleblobebis dadgenaSi. miuxedavad imisa, 
rom energoauditi problemis gadaWris saboloo pasuxs ver 
iZleva, mas energiis dazogvis arsebuli potencialis 
gansazRvris saSualeba gaaCnia da xels uwyobs kompaniebs, 
mizanmimarTulad imuSavon am mimarTulebiT.  

amJamad, dasavleTis qveynebSi bevri didi energomomxmarebeli, 
aformebs  xelSekrulebas energomomsaxurebis mimwodeblebTan 
energoproeqtebis ganxorcielebaze. aseTi SeTanxmeba iwvevs 
energiis gamoyenebis sabazo donis dadgenas da proeqtis 
ganxorcielebis Sedegad miRebuli danazogis moculobis 
gansazRvras.  zusti da sruli energoauditebi aucilebelia 
kontraqtiT gaTvaliswinebuli  miznebis miRwevisas, proeqtis 
warmatebis Sesafaseblad da dasamtkiceblad.  

 

1.2 energoauditis programebis, modelebis, politikisa da 
praqtikis msoflio gamocdileba 

 
ganviTarebul qveynebSi arsebobs arc ise didi xnis win 
dawyebuli, ganaxlebuli an dagegmili energoauditis 
programebis da maTTan dakavSirebuli RonisZiebebis mTeli 
rigi. es programebi Cveulebriv efuZneba sam mTavar midgomas 
energoauditis mimarT, rac Sesabamisad iwvevs terminologiis 
dazustebis aucileblobas: ras warmoadgens energoauditis 
programa, rac warmoadgens energoauditebTan dakavSirebuli 
sxva programa da ra aris audituri saqmianoba, rogorc aseTi. 
 
energoauditis programebi warmoadgens energoefeqturobis 
programebis qvejgufs. es da sxva energoefeqturobis 
programebi, sadac energoauditi mniSvnelovan rols TamaSobs, 
sakmaod kargadaa warmodgenili evrokavSiris wevr qveynebSi da 
norvegiaSi. Tumca zogierTi aseTi programa ar iZleva srul 
warmodgenas saqmianobis moculobasa da sferoze, 
energoauditis zogierTi doneebi ase Tu ise warmodgenilia 
yvela qveyanaSi (Väisänen). 
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sxvadasxva literaturul wyaroebSi warmodgenilia 
energoauditis programebis wamyvani moTamaSeebis da 
maxasiaTeblebis sakmaod msgavsi mTeli rigi versiebi. aq 
warmodgenilia erT-erTi maTgani, romelic moyvanilia 
“energoauditis, programebis sqemebis da administraciuli 
procedurebis saxelmZRvaneloSi”, romelic SemuSavebulia 
SAVE programis mier (SAVE).2 
 
energoauditis programaSi yovelTvis oTxi mTavari moTamaSea 
warmodgenili: administratori, samuSaos Semsrulebeli, 
energoauditori da auditis klienti. am moTamaSeebis rolebis 
gansazRvra yovelTvis SesaZlebelia, Tumca mkafio sazRvris 
gavleba im davalebebs Soris, romelsac isini asruleben 
SeiZleba ver moxerxdes. energoauditis programis mTavari 
moqmedi pirebi da maTi rolebi warmodgenilia naxatze 1.1. 
 
 
 
 

 
 

                                                 
2
“The Guidebook for Energy Audits, Programme Schemes and Administrative Procedures” 
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nax. 1.1:energoauditis programis mTavari moqmedi pirebi da 
maTi rolebi 
wyaro:SAVE, p. 15 
 

 

energoauditis programa axdens zemoT moyvanili 
maxasiaTeblebis realizacias.  aseve igi:  

-daxmarebas uwevs erovnuli energoefeqturobis da marTvis 
politikas; 

-gansazRvravs mis amocanas, rogorc energiis dazogvis 
SesaZleblobebze yuradRebis gamaxvilebas; 

-gaaCnia biujeti da struqturirebuli 
subsidirebis/finansirebis procedura ; 

-gaaCniaH,,sazogadoebis keTildReobisaTvis” sayovelTaod 
misaRebi miznebi. 

 
administratori pasuxismgebelia erovnuli, an regionaluri 
energopolitikis, an misi nawilis  gatarebaze da Cveulebriv 
centraluri, an regionaluri administraciis warmomadgenelia. 
igi niSnavs samuSaos Semsrulebels, romelic zrunavs 
programaSi yoveldRiuri saqmianobebis ganxorcielebaze. 
samuSaos Semsrulebeli, Cveulebriv, aris aramomgebiani 
organizacia, romelic administrators auditoruli programis 
SemuSavebaSi uwevs daxmarebas, axorcielebs Sedegebis 
monitorings, auditorebs awvdis rCevebs da axdens maT 
gadamzadebas, zrunavs xarisxis kontrolsa da informaciis 
gacvlaze administratorsa da auditorebs Soris. 
energoauditori, Cveuleriv, energiis saboloo moxmarebis 
sakiTxebSi teqnikur eqsperts warmoadgens, romelic faqtobriv 
audits axorcielebs. energoauditori SeiZleba iyos 
sertificirebuli, an samuSaos Semsrulebelis mier  auditis 
Casatareblad uflebamosili da gawvrTnili. is 
pasuxismgebelia energoauditebis marketingze.  
 
 
msoflio gamocdileba cxadyofs, rom termini ,,energoauditi” 
da auditoruli saqmianobebis saxeobebi gansxvavdeba qveynebis 
mixedviT.  termini ,,energoauditi”, principSi, kargad aris 
cnobili da farTod gamoiyeneba. miuxedavad amisa, 
energoauditi warmoadgens ara marto zogad termins, romelic 
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gamoiyeneba profesiul saqmianobaSi, aramed moicavs 
mniSvnelobebis farTo speqtrs. Sesabamisad energoauditis 
ganmarteba gansxvavdeba qvenebis mixedviT. yvelaze 
srulyofili energoauditis ganmartebis moZieba SesaZlebelia 
Semdegi saTaurebis qveS: ,,Sefaseba”, “mimoxilva”, ,,kvleva”, 
aseve ,,Semowmeba” da ,,analizi”. ramdenime aseTi ganmarteba 
mocemulia qvemoT, CanarTi 1-Si. 
 
CanarTi 1 
energoauditis ganmartebebi: 
 

 
Senobebis, sawarmoo procesebis da sistemebis  energiis 
nakadebis Semowmeba, mimoxilva da analizi Sesaswavli 
sistemis energo dinamikis gagebis mizniT. 
 

- sayofacxovrebo da biznes seqtorSienergiis  moxmarebis 
Sefaseba,  energiis SesaZlo dazogvis gzebis gansazRvris 
mizniT (The American Heritage). 
- energiis moxmarebis teqnikuri Semowmeba, rogorc saxlebSi, 
aseve qarxnebSi, moxmarebis Sefasebis da monitoringis mizniT 
(Dictionary.com). 

- energiis moxmarebis Semowmeba SenobaSi, an organizaciaSi, 
energiis gamoyenebis maqsimaluri efeqturobis misaRwevad 
(Energy Audit Completed). 

- organizaciaSi efeqturobis uzrunvelsayofad da 
danakargebis Sesamcirebladenergiis wyaroebis da moxmarebis 
ganxilva, Semowmeba da Sefaseba (Energy Audit: Definition).  

- formaluri Semowmebis procesi, romelic moicavs obieqtze 
yoveli energomowyobilobis gansazRvras, maTi 
energomoxmarebis donis da 24 saaTis ganmavlobaSi maTi 
muSaobis saaTebis raodenobis gansazRvras (Energy Audit 

Definition). 
 - Senobebis, sawarmoo procesebis da sistemebis  energiis 
nakadebis Semowmeba, mimoxilva da analizi Sesaswavli 
sistemis energo dinamikis gagebis mizniT (B. F.  Environmental). 
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arsebobs garkveuli moTxovnebi, romelTa Sesrulebac 
savaldebuloa, raTa dawesdes SezRudvebi im saqmianobis 
mimarT, rasac SeiZleba ewodos energoauditi. energoauditad 
wodebuli samuSao meTodis mimarT mTavar moTxovnebs 
warmoadgens is, rom auditi unda moicavdes Semdeg 
procedurebs:    
· mimdinare energomoxmarebis Sefasebas; 

· energiis dazogvis SesaZleblobebis gansazRvras; 

· angariSs. 
Tu erT-erTi es elementi gamotovebulia, es aqtivoba aris ara 
energoauditi, aramed sxva raime saxis Sefaseba, an 
sakonsultacio samuSao (SAVE, p.7) 

 
sxvadasxva evropul qveyanaSienergoauditis eqspertebma 
gansazRvres energoauditis Catarebis ramdenime gansxvavebuli 
gza, magram yvela maTgani akmayofilebs ,,modelis“ 
kriteriumebs. modelSi gansazRvrulia energoauditis 
faqtobrivi CarCo, safuZvlianoba da mizani. aRniSnuli mizani 
SeiZleba iyos an SesaZlo energodazogvis sferoebis 
skanireba, an individualuri energodamzogi RonisZiebebis 
detaluri analizi.    
 
auditis sisrule dakavSirebulia auditis modelTan da, 
Cveulebriv, pirdapir kavSirSia proeqtze daxarjul drosTan 
da xarjebTan. energoauditma SeiZleba sxvadasxva gziT 
moicvas obieqti, an Senoba – auditis moqmedebis sfero 
SeiZleba gansxvavebuli iyos. ,,yvelaze viwro” mniSvnelobiT 
energoauditi Cveulebriv moicavs mxolod erT konkretul 
sistemas (an process) da ,,yvelaze farTo”  mniSvnelobiT ki – 
yvelafers, rac obieqtis SigniT imyofeba. modeli Ceulebriv 
warmoadgens standarts, sazogadod cnobili procedurebiT da 
direqtivebiT.  
 
energoauditis sxvadasxva modelebi, maTi miznis Sesabamisad, 
dayofilia or ZiriTad jgufad: skanirebuli (zedapiruli) 
energoauditis modelebi da energoauditis analitikuri, 
siRrmiseuli modelebi (SAVE,  Väisänen). am ori jgufis 
farglebSi gamoiyofa sxvadasxva modelebi maTi Sinaarsisa da 
sisrulis mixedviT.  
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nax. 1.2 –zewarmodgenilia sxvadasxva energoauditis ZiriTadi 
modelebi  
 
 

 
 

 

nax. 1.2: energoauditis ZiriTadi modelebi  
wyaro: SAVE, p.28 
 

 

1.2.1 energoauditis skanirebuli modelebi 
 

energouditis skanirebuli modelebis ZiriTad mizans 
warmoadgens im sferoebis gamovlena, sadac SeiZleba  
arsebobdes energiis dazogvis SesaZleblobebi da aseve 
energiis dazogvis yvelaze rentabeluri  da martivi 
RonisZiebebis miTiTeba, romelic menejmenetis gaumjobesebis 
xarjze SeiZleba iyos miRweuli. skanirebuli auditebi ar 
uRrmavdeba miniSnebuli sferoebis momgebianobas, an 
SemoTavazebuli RonisZiebebis detalebs. skanirebuli auditis 
angariSSi klients sarealizaciod miewodeba mxolod 
ramodenime SemoTavazeba. amis mizezia uaRresad SezRuduli 
biujeti, romelic sruli analizis, gamoTvlebis da 
gazomvebis SesaZleblobas ar iZleva.    

skanirebuli 
 modelebi 

siRrmiseuli 
 modelebi 

konkretuli 
 sistemis 

 
energoaudit

i 
SemovliTi 

energoaudit
i 

SerCeviTi 
energoauditi 

winaswari 
energoauditi 

miznobrivi 
energoauditi 

yovlismomcve
li 

energoauditi 
eergoauditi 
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skanirebis auditze daxarjuli dro damokidebulia obieqtze 
da mis zomaze. Tumca uSualod auditze, rogorc aseTze, 
daxarjuli dro ar warmoadgens kriteriums, romelic  
gansazRvravs auditis models: iqneba es skanirebuli auditi, 
Tu romelime sxva ZiriTadi varianti (magaliTad, siRrmiseuli 
auditi). aSkaraa, rommcire zomis obieqtis auditi 
mniSvnelovnad gansxvavdeba didi, industriuli obieqtis 
auditisgan.amitomskanirebuli auditis xangrZlivoba SeiZleba 
ramdenime saaTidan mTel kviramde meryeobdes, damokidebuli 
obieqtis zomaze.   

 
SemovliTienergoauditi 

 
SemovliTi energoauditiwarmoadgens skanirebul models, 
romelic Cveulebriv gamoiyeneba obieqtze, sadac energiis 
moxmarebis sistemebi sakmaod martivia da energiis dazogvis 
potenciuri RonisZiebebis SesaZlo sferoebis winaswar 
gansazRvra sakmaod advilia (magaliTad, sacxovrebeli saxli). 
aRniSnuli modelis gamoyeneba, aseve, SeiZleba mcire da 
saSualo zomis industriuli obieqtebisaTvis, Tu warmoebis 
procesebi, pirveladi da meoradi energonakadebis 
TvalsazrisiT, gansakuTrebuli sirTuliT ar gamoirCeva.    
 
SemovliTi energoauditi (SAVE, p.29): 

- iZleva zogad warmodgenasobieqtze energiis gamoyenebis 
Sesaxeb; 

- mianiSnebs yvelaze aSkara energodazogvas; 
- warmoadgens energodazogvis aSkara potencialis 

miaxloebiT     Sefasebas; 
- rogorc minimum, adgens martiv da mokle dokumentacias; 
- mianiSnebs Semdgomi nabijebis saWiroebaze (damatebiTi, 

,,meore etapis” auditebi) 
- SeiZleba moicavdes martiv gamoTvlebs; da 
- SeiZleba warmoadginos energiis moxmarebis organizaciis 

miaxloebiTi  sqema. 
 

energoauditis am tipis moCvenebiTma simartivem SecdomaSi ar 
unda Segviyvanos. is mainc moiTxovs Zalian gamocdili 
auditoris CarTvas, Tu raime Sedegis molodini arsebobs. 
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Cveulebriv, auditisaTvis gankuTvnili dro mkevTrad 
SezRudulia, auditori xSirad ganicdis klientis zewolas, 
romelsac SeiZleba warmodgenac ki ar hqondes, ras unda 
moelodos auditisagan. Sesabamisad auditoris gamocdileba 
da windaxeduloba uaRresad mniSvnelovania. auditori 
iZulebulia drouli gadawyvetileba miiRos imaze, Tu ra aris 
mniSvnelovani, an momgebiani da ra – ara da warudginos 
klients xarisxiani angariSi.  

 

 
winaswari energoauditi  
 
didi samrewvelo obieqtisaTvis skanirebuli energoauditis 
models ,,winaswari energo 
auditi” ewodeba. miuxedavad imisa, rom ,,winaswari 
energoauditi” SesaZlebelia imave mizans isaxavdes, rac 
SemovliTi energouditi, is gansxvavebul midgomas moiTxovs, 
rac arsebuli obieqtis zomiTa da tipiT aris ganpirobebuli. 
aseTi auditis Catareba individualuri eqspertis 
SesaZleblobebs scdeba da eqspertTa gundis mier unda 
Catardes. eqspertTa aseT gunds unda gaaCndes rogorc 
sakuTriv auditis Catarebis procedurebis gamocdileba, aseve 
warmoebis procesebis codna. damatebiT winaswari 
energoauditi moiTxovs obieqtis teqnikuri personalis aqtiur 
da dainteresebul Tanamonawileobas.   
 

,,winaswari energoauditi” (SAVE, p.30): 
- tardeba energoauditis gundis mier, romlis 

SemadgenlobaSi Sedian meqanikuri da eleqtrosistemebis,  
energomoxmarebis procesebis eqspertebi; 

- moiTxovs klientis organizaciis mxridan  mkacri 
valdebulebebis aRebas; 

- adgens mTliani energiis mTliani gamoyenebis detalur 
sqemas; 

- mianiSnebs im sferoebze, sadac saWiroa damatebiTi ,,meore 
etapis” auditebi damaTi realizaciis gzebze; 

- miuTiTebsyvelaze aSkara energodazogvas; da 

- energiis detalur sqemis angariSgeba srulia, magram 
rekomendaciebi - mokle.  
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1.2.2 analitikuri modelebi 
 

energoauditis analitikuri modelebi, moqmedebis sferos 
mixedviT SeiZleba daiyos ,,horizontalur” da ,,vertikalur” 
modelebad.  rogorc vertikaluri, ise horizontaluri 
modeli yovelTvis iwyeba skanirebuli tipis saqmianobiT, Tu 
sakuTriv skanirebuli auditi winaswar ar iyo Catarebuli. 
auditis ,,horizontaluri” modeli warmodgeniliakonkretuli 
sistemis energoauditiT,  romelic erTaderTi aseTi tipis 
energoauditia. is faravs mxolod erT sistemas, meqanizms an 
process da realur situaciaSi ugulebelyofs Senobisa an 
adgilmdebareobis danarCen nawils. is agreTve SeiZleba 
moicavdes ramdenime obieqts, Tu maT msgavsi miznobrivi 
maxasiaTeblebi gaaCniaT. sami ,,vertikaluri“ analitikuri 
energoauditi, moicavs mTlian obieqts, magram es modelebi 
gansxvavdeba auditoruli samuSos safuZvlianobiT, rogorc es 
qvemoTaa ganxiluli. 
 
SAVE -proeqtis saboloo angariSi gansazRvravs am auditebs 
rogorc (SAVE, p. 31): 
,,vertikaluri“ analitikurimodelis pirveli varianti aris 
SerCeviTi energoauditi, sadac  samuSaos Semsrulebeli 
gansazRvravs mxolod  zogad amocanebs da instruqciebs da 
auditori TiTqmis mTlianad Tavisufalia auditis 
Casatarebeli sferoebis arCevaSi. Mmeore varianti gulisxmobs 
samuSaos Semsruleblis mier auditis moqmedebis sferosa da 
safuZvlianobaze detaluri instruqciebis momzadebas -  
aRniSnul models SeiZleba miznobrivi energoauditi ewodos. 
mesame variantia sruli energoauditi, sadacinstruqciebi 
imdenad detaluria, ramdenadac es saerTod SesaZlebelia 
sakuTriv  auditoruli saqmianobis arsisTvis safrTxis 
Seqmnis gareSe. sruli da SerCeviTi energoauditebi mkafiod 
gansxvavdeba imis xarjze, rom  srul energoauditSi samuSaos 
mizani aris calsaxad dakonkretebuli da auditors romelime 
arsebuli sistemis auditidan amoRebis kargad  dasabuTebuli 
mizezebi unda gaaCndes.  
 

konkretuli sistemis energoauditi  
 

konkretuli sistemis energoauditis mizania erTi konkretuli 
sistemis, meqanizmis, procesis da a.S. energodazogvis 
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potencialis moZieba. imis gamo, rom is Cveulebriv 
xorcieldeba aseT sistemaze specializebuli auditoris(bis) 
mier, misi Sedegi SesaZlebelia saSualoze ukeTesi iyos. 
konkretuli sistemis energo auditi: 

- tardeba sistemis eqspertebis mier; 

- axdens mkacr koncentracias erT garkveul sistemaze, xolo 
danarCeni sistemebi ugulebelyofilia; 

- obieqtis sruli energiis gamoyenebaze komentari ar keTdeba; 
- axorcielebs sistemis detalur aRweras; 

- miuTiTebs dazogvis yvela momgebian RonisZiebas, konkretul 
sistemasTan dakavSirebuli alternatiuli variantebiT; 

- SeiZleba moicavdes sistemis mowyobilobebis mdgomareobis 
Sefasebas; 

- amzadebs detalur angariSs konkretul sistemaze da mis 
energoefeqturobaze (SAVE, p. 32). 

 
SerCeviTi energoauditi 

 
SerCeviTi energoauditis dros auditors ufro meti 
moqnilobis saSualeba aqvs. principSi, mas TviTon SeuZlia 
SearCios midgomis done, radganac am dros mxolod zogadi 
miTiTebebi arsebobs. aqac auditis realuri Sedegi didwilad 
damokidebulia auditoris pirad Tvisebebze – gamocdilebasa 
da Sromisunarianobaze. Sedegad aman SeiZleba migviyvanos 
uaRresad rentabelur gadawyvetilebamde, an piriqiT, 
gadatvirTos klienti bevri ZviradRirebuli,  usargeblo 
RonisZiebiT (Tumca es ukiduresobas warmoadgens). amis 
moxdenis ufro didi SesaZlebloba arsebobs, Tu auditori 
dakavSirebulia gansazRvrul mewarmesTan an momwodebelTan 
da moqmedebs maTi interesebis xelSewyobis mizniT, rodesac 
mxars uWers ama Tu im konkretul sistemas Tu produqts. 

SerCeviTi energoauditi (rogorc igi umTavresad gamoiyeneba 
praqtikaSi): 

- aZlevs auditors Tavisuflebas SearCios is teqnikuri 
sistemebi da ubnebi, sadac auditi unda Catardes; 

- moiZiebs, umTavresad, ZiriTad energodamzog RonisZiebebs 
da yuradRebas ar aqcevs SedarebiT naklebad 
mniSvnelovans;  

- mianiSnebs yvelaze aSkara damzog RonisZiebebze; 
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- savaraudod, ugulebelyofs im damzog RonisZiebebs, 
romlebic ufro detalur analizs moiTxovs; da 

- Ceulebriv Aamzadebs angariSs, romelic moZiebuli 
energodamzogi RoniZiebebis warmodgenis nawilSi sakmaod 
detaluria (SAVE, p. 32).   

 
miznobrivi energoauditi 

 
wina auditisagan gansxvavebiT, miznobrivi 
energoauditisamuSaos Semsruleblismier  mocemuli 
detaluri instruqciebiT farglebSi mimdinareobs. am 
SemTxvevaSi im sistemebis umetesoba, romelTac auditi unda 
CautardeT, winaswar aris cnobili, Sedegad, miznobrivi 
energoauditisakmaod dabalansebulia. meore mxriv, is yvelaze 
kargad muSaobs metnaklebad standartul (SedarebiT mcire) 
sistemebTan da naklebad efeqturia didi samrewvelo 
sawarmoebis SemTxvevaSi, iq sadac bevri sxvadasxva procesebi, 
meqanizmebi, nakadebi da a.S. gvxvdeba. 
 

miznobrivi energoauditi: 

- moicavs detalur instruqciebs; 
- gamoricxavs garkveul sferoebs – SerCeva xorcieldeba 
samuSaosSemsruleblismier; 

- adgens moxmarebis detalur sqemas; 
- moicavs energodazogvisa da investiciebis detalur 

gamoTvlebs; da 
- amzadebs standartul angariSs (SAVE, p. 33).  
 

yovlismomcveli energoauditi 

 
aseT audits daerqva “yovlismomcveli” imis gamo, rom 
Cveulebriv misi Catarebis Sedegad ar unda darCes arc erTi 
daufaravi sfero. SeiZleba gamoiricxos mxolod uaRresad 
umniSvnelo meqanikuri da eleqtrosistemebi, procesebis 
momaragebis sistemebi, energiis gamoyenebis procesebi da a.S. 
is mimarTulia yvela SesaZlebeli momgebiani energiis damzogi 
SesaZleblobis gamovlenaze. es agreTve gulisxmobs imas, rom 
auditorebs SeuZliaT TviTon SearCion sakuTari samuSao 
grafiki yvelaze rentabeluri gadawyvetilebebis misaRebad. 
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yovlismomcveli energoauditi:  
- komentars ukeTebs instruqciebiT gansazRvrul energiis 
gamomyenebel yvela sistemas  - miuxedavad imisa, 
energodazogvis SesaZleblobebi gamovlenilia, Tu ara; 

- mianiSnebs yvela momgebian energodazogvis RonisZiebaze 
(momgebianobis kriteriumebi winaswar aris dadgenili 
programis instruqciebSi); 

- moicavs energiis dazogvis da investiciebis Rirebulebebis 
detalur gaangariSebas; 

- amzadebs moxmarebis detalur sqemas; 
- waradgens energiis dazogvis alternatiul RonisZiebebs; da 
- angariSSi warmoadgens energiis moxmarebis profils 
(parametrebis erTobliobas) da balanss (SAVE, p. 34). 

 
zemoT aRwerili auditebi asaxavs auditisadmi evropul 
midgomas. amerikis SeerTebul StatebSi energoauditSi, 
analizis doneebis mixedviT, ZiriTadad, modelebis sami saxe 
gamoiyeneba. aRniSnuli doneebia: winaswari auditis modeli, 
zogadi auditis modeli da investiciis donis 
(yovlismomcveli) auditis modeli(Thumann & Younger, 2003,  CORE, 

2006).  
 
 
winaswar (skanirebul) audits, sxvagvarad, martiv, SerCeviT an 
SemovliT audits uwodeben. skanirebuli, an SemovliTi auditi 
warmoadgens auditis yvelaze martiv saxes, romelic efuZneba 
obieqtis Semovlas energiis gamomyenebeli sistemebis gacnobis 
mizniT. igi moicavs minimalur interviuebs obieqtis momsaxure 
personalTan, Senobis komunaluri gadasaxadebis qviTrebis da 
sxva operatiuli monacemebis mimoxilvas energiis gamoyenebis 
raodenobis tendenciebis analizis mizniT. tipurad, am dros 
gamoikveTeba mxolod umTavresi problemuri sferoebi. 
gamosasworebeli RonisZiebebi zogadad aRiwereba, 
warmodgenilia maTi realizaciis danaxarjebis, potenciuri 
danazogebis, martivi amogebis periodis swrafi Sefasebebi. 
xdeba samomavlo ufro detaluri auditisaTvis informaciis 
Segroveba, Tu danazogis arsebuli potenciali amas 
amarTlebs. 
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zogadi auditi, aseve cnobilia rogorc mini auditi, obieqtis 
energoauditi, standartuli an obieqtis mTliani 
energoauditi. is warmoadgens zemoT aRwerili winaswari 
auditis gavrcobas da axdens energiis gamoyenebis da 
danakargebis raodenobis dadgenas mowyobiloba-danadgarebis, 
sistemebis, funqcionaluri maxasiaTeblebis ufro detaluri 
aRwerisa da analizis gziT.  grovdeba da mowmdeba 12-36-Tviani 
periodis komunaluri gadasaxadebis qviTrebi  imisaTvis, rom 
auditors saSualeba hqondes Senobis energiis/moTxovnis 
maCveneblis struqturebis da energiis moxmarebis profilis 
Sefasebisa. komunaluri monacemebis srulyofisaTvis  xSirad 
xorcieldeba energiis moxmarebis konkretuli sistemebis 
damatebiTi gazomvebi. standartuli energo sainJinro 
gaTvlebi gamoiyeneba yoveli sistemis efeqturobis 
gasaanalizeblad, energiis da finansuri danazogebis 
gamosaTvlelad, romelic efuZneba yoveli am sistemis 
gaumjobesebas da cvlilebas. am tipis auditi iTvaliswinebs 
siRrmiseul interviuebs obieqtis momsaxure pesonalTan 
mTavari energomomxmarebeli sistemebis ukeTesad gagebis 
mizniT. standartuli auditi aseve Seicavs rekomendebuli 
dazogvis RonisZiebebis ekonomikur analizs, romelsac Tan 
axlavs xarjebis Sefasebis, obieqtis specifikuri saoperacio 
xarjebis danazogebis da klientis investirebis kriteriumebis 
detaluri finansuri analizi. es yvelaferi sakmarisad 
detaluri unda iyos imisaTvis, rom gaamarTlos proeqtis 
realizacia. 
 
da bolos, investiciis donis auditi, alternatuli 
dasaxelebebiT – sruli auditi,  detaluri auditi, maqsi 
auditi, an teqnikuri analizis auditi –  Seicavs ufro metad 
detalizebul monacemebs energiis gamoyenebaze funqciebis 
mixedviT da energiis gamoyenebis parametrebis ufro Rrma 
Sefasebas. energiis miwodebis arsebuli qviTrebis monacemebs 
emateba umTavresi energiis momxmarebeli sistemebis damatebiTi 
gazomvebi da sistemis saeqspluatacio maxasiaTeblebis 
monitoringi. es uzrulvelyofs rogorc obieqtze arsebuli, 
aseve kompiuteruli modelirebis safuZvelze gamovlenili 
yvela energiis damzogavi RonisZiebebis mier energiis 
gamoyenebis maxasiaTeblebis dinamiuri modelis Seqmnas. 
Senobis modeli kalibrirebulia faqtobrivi komunaluri 
momsaxurebis monacemebis mixedviT realisturi sabaziso donis 
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misaRebad, romelsac unda daeyrdnos SemoTavazebuli 
RonisZiebebis saeqsoluatacio danazogebis kompiuteruli 
gaTvlebi. auditori axorcielebs Senobis sistemebis 
kompiuterul modelirebas, romelic iTvaliswinebs aminds da 
sxva cvladebs da iZleva energiis gamoyenebis prognozs erTi 
wlisaTvis. es modeli yvelaze ZviradRirebulia yvela 
energoauditis modelebs Soris, radgan moiTxovs 
mowyobiloba-danadgarebis Sesaxeb detaluri informaciis, 
agreTve saeqspluatacio monacemebis Segrovebas da zusti 
kompiuteruli modelis Seqmnas. Tumca aseTi danaxarjebi 
gamarTlebulia im SemTxvevaSi, Tu saqme gvaqvs did, rTul 
sawarmoebTan da obieqtebTan. 
 
zemoT CamoTvlili auditis saxeebis garda, romelic 
miRebulia aSS-Si, auditorebi agreTve iyeneben kompiuterul 
programas, romelsac ewodeba “mobiluri saxlis 
energoauditi”, romelic axdens aseTi saxlebis energiis 
moxmarebis Sefasebas da iZleva izolaciis modifikaciis 
RonisZiebebis rekomendaciebs (Gettings, 2003).3 
 
axali zelandiac gamoyofs energouditis Catarebis sam dones, 
romelTa Soris gansxvaveba auditze da rekomendaciebze 
daxarjul ZalisxmevaSia. es energoauditis standartebi 
klasificirebulia rogorc ,,saSualo”, ,,maRali” da 
detaluri” Zalisxmevis donis Sesabamisad. Teoriuli 
TvalsazrisiT, energoauditis modeli  SeiZleba iyos 
skanirebuli, an analitikuri (Armstrong, T., et al., 2007).                 
 
energoauditis msoflio gamocdilebis gaanalizebis dros 
SeiZleba im daskvnis gamotana, rom qveynebSi, romelTac 
energoauditis mdidari gamocdileba gaaCniaT, energoauditis 
modelis sami ZiriTadi tipi gamoiyeneba: martivi (skanirebuli) 
done, standartuli (zogadi) done da yovlismomcveli done. 
ZiriTadi variantis arCeva damokidebulia principuli miznis 
dasaxvaze. skanirebuli modelebi gamoiyeneba im SemTxvevaSi, 
rodesac mizani fulis dazogvis SesaZleblobebis 
,,miniSnebaSi” mdgomareobs. analizuri modelebi gamoiyeneba im 

                                                 
3
Manufactured, mobile home – qarxnuli wesiT damzadebuli sacxovrebeli saxli, romelic 
aRWurvilia iq cxovrebisaTvis yvela saWiro mowyobiloba-danadgariT. is iseTi zomisaa, 
rom misi transportireba SeiZlebodes misabmeli saavtomobilo treileriT. idgmeba 
nebismier adgilas patronis moTxovniT. 
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SemTxvevaSi, rodesac miznad konkretuli energiis damzogi 
RonisZiebebis SeTavazeba aris dasaxuli. miznis dasaxvis 
Sesabamisad modelebs Soris aRniSnuli gansxvavebis gaazreba 
Zalian mniSvnelovania. aRsaniSnavia, rom  evrokavSirSi 
auditis Casatareblad SerCeul profesionalebs moeTxovebaT 
auditis sxvadasxva modelisaTvis sxvadasxva donis 
instruqciebis gamoyeneba.   

evropaSi miiRes da 2006 wels dainerga axali direqtiva 
2002/91/EC Senobebis energomaxasiaTeblebis Sesaxeb. 
irlandiaSi is gatarda adgilobrivi kanonis saxiT, romelic 
uyenebs uprecedento moTxovnebs, faqtobrivad, yvela Senobis 
energomaxasiaTebels(Construct, 2003). Sedegad, energoefeqturoba 
gadaiqceva integralur saproeqto midgomad, faqtobivad, 
Senobebis nebismieri kategoriisaTvis. irlandiuli kanoniT 
gansazRvrulia gadaaqcios Senobis energoefeqturoba 
faqtorad, romelic mniSvnelovan gavlenas moaxdens mis 
Rirebulebaze. direqtivis erT-erTi aspeqti, romelic 
gadaaqcevs Senobis energoefeqturobas da Semdgom 
saeqspluatacio xarjebs potenciuri myidvelebisa da 
macxovreblebis zrunvis umniSvnelovanes obieqtad, aris 
sayovelTao energoauditis SemoReba. direqtivis pirobebis 
Sesabamisad, TiTqmis yvela Senobis mepatronem unda 
warudginos potenciur myidvels an mobinadres 
energoefeqturobis sertifikati – energopasporti, an energiis 
parametrebi, romelic SeiZleba CO2-s indikatorsac Seicavdes, 
Senobis gayidvis an gaqiravebis dros. miuxedavad imisa, rom es 
kanoni SedarebiT axalia, savaraudoa, rom energoauditis 
SemoReba gamoiwvevs Senobis energoefeqturobis Sesaxeb 
gasagebi, obieqturi informaciis miwodebas perspeqtiuli 
myidvelebisa da damqiraveblebisaTvis, romlis safuZvelze maT 
SeeZlebaT Seiqmnan warmodgena gaTbobis SesaZlebeli xarjebis 
Sesaxeb. 

direqtivaSi aRiarebulia, rom Senobis energoauditi unda 
moicavdes mosazrebas im mravali sistemis Sesaxeb, romelsac 
SeuZlia Seamciros energiis moxmareba. direqtivaSi 
xazgasmulia, rom ,,Senobis energomaxasiaTeblebi 
gamoangariSebuli unda iyos im meTodologiis safuZvelze, 
romelic Tboizolaciis garda, unda moicavdes sxva 
faqtorebs, romlebmac ufro mniSvnelovani roli unda 
iTamaSon. aseTebia gaTbobis da kondicirebis danadgarebi, 
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ganaxlebadi energiis wyaroebis gamoyeneba da Senobis 
proeqti”. direqtivaSi aseve miTiTebulia, rom am mimarTebiT, 
wevr saxelmwifoebSi perspeqtiuli mflobelebis da 
momxmareblebisaTvis ,,energoefeqturobasTan dakavSirebiT 
unda iyos sruli gamWvirvaloba”. direqtiva dadebiTad iqna 
Sefasebuli sxvadasxva seqtoris xelmZRvaneli pirebis mier, 
romlebic xels uwyoben enegroefeqturobis gazrdas da 
SenobebSi energoauditis Catarebas.   

energoauditis midgomis farglebSi sakanonmdeblo CarCo, 
reklamireba, marketingi da subsidirebis politika is 
elementebia, romlebic SeiZleba gamoyenebuli iyos  
energoauditis wasaxaliseblad  da danazogebis fiqsirebuli 
moculobis misaRwevad. energoauditebi SeiZleba 
dakavSirebuli iyos arsebul kanonmdeblobosTan, maSinac ki, 
rodesac is mTlianad nebayoflobiT safuZvelze tardeba. 
mTavari problema aris Semdegi: Seesabameba Tu ara arsebuli 
kanonmdebloba dagegmil energoefeqturobas, an zogadad 
energoauditis programas.  

 

energoauditisadmi evropuli midgoma agreTve 
gansakuTrebulad gamohyofs reklamisa da marketingis rols. 
“energoauditis meTodebisa da praqtikis mimoxilva zogierT 
evropul qveyanaSi” acxadebs: “miuxedavad imisa, rom 
energoauditi inicirebulia nebayoflobiT, Tu savaldebulo 
safuZvelze, yovelTvis arsebobs reklamisa da marketingis, an 
orives aucilebloba. aRniSnul konteqstSi reklamirebas da  
marketings Soris gansxvaveba saqmianobis miznidan 
gamomdinareobs. reklamirebis dros mizani mdgomareobs 
energoauditis Sesaxeb gacnobirebulobis da sajaroobis 
uzrunvelyofaSi da ara individualuri proeqtebis gayidvaSi. 
reklamirebis mTavari idea marketingis xelSewyobaSi 
mdgomareobs. reklamireba da gansakuTrebiT marketingi, 
mniSvnelovania im SemTxvevaSi, rodesac energoauditi 
nebayoflobiTia. Erodesac energoauditi nebaoflobiTia, igi 
momsaxurebis sxva produqtis msgavsad, klients unda mieyidos. 
maSinac ki, rodesac energoauditi savaldebuloa, saWiroa im 
organizaciebis cnobierebis amaRleba, romlebic valdebuli 
arian ganaxorcielon auditi” ” (Motiva, 2005, p.11). energoauditis 
xarisxis uzrunvelyofis ZiriTadi elementebia gadamzadeba, 
avtorizacia da xarisxis kontroli.    
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1.3  energoauditis adgili energomenejmentis programaSi 

 
energoauditi energomenejmentis programis, an proeqtis erT-
erTi komponentia. faqtobrivad,energoauditi zogjer 
ganisazRvreba, rogorc energomenejmentis efeqturi saSualeba. 
energoefeqturobis da energodazogvis misaRwevi saSualebebis 
gansazRvriT da danergviT SesaZlebelia ara marto 
energoefeqturobis da dazogvis miRweva, aramed 
mowyobilobebis/sistemebis eqspluataciis periodis 
gaxangrZliveba da Senobis Sida haeris xarisxis gaumjobeseba.  
 
imisaTvis, rom energoauditi warmatebulad Catardes, 
gadamwyveti mniSvneloba aqvs, rom winaswar gansazRvruli 
energiis da xarjebis damzogi RinisZiebebi dainergos. 
energoefeqturi politikis, energoauditis da energo 
menejmentis CaTvliT, danergvaSi warmatebuli Sedegebis 
misaRwevad, mniSvnelovania Sesabamisi instruqciebis da/an 
saxelmZRvanelos momzadeba energoauditis mimarT qveynis 
midgomis gansazRvris mizniT.  
amJamad saTanadod ar aris gaazrebuli  
saqarTveloSiSenobebis energoauditisCasatareblad 
saWirogzebi da saSualebebi; ar arsebobsaRniSnuli procesis 
maregulirebeli dokumentebi. amgvarad, saqarTvelosaTvis 
energoauditis saxelmZRvanelos momzadeba, energoauditis 
Casatareblad saWiro instruqciebTan erTad, SeiZleba 
ganvixiloT, rogorc logikuri da aucilebeli nabiji, 
romelic daxmarebas gauwevs inJinrebs, romlebmac SenobebSi 
rentabeluri energodamzogi RonisZiebebi unda ganaxorcielon. 
saxelmZRvanelos mixedviT Catarebuli energoauditi 
daxmarebas gauwevs energoauditorebs, miiRon teqnikurad 
zusti da srulyofili Sedegebi, romlebic maqsimalurad 
gamosadegi iqneba klientebisaTvis.      
 

energoauditis saxelmZRvanelo unda momzaddes, rogorc 
energoauditebis Casatarebeli gzamkvlevi da damxmare 
dokumenti. saxelmZRvanelo warmodgens Tanamedrove mowinave 
gamocdilebis gzamkvlevs da orientirs. aq mokled aris 
aRwerili energoauditebis Catarebis aucilebloba, maTi 
Tanmimdevruli meTodologia da detaluri energoauditebis 
Casatareblad saWiro instrumentebi.  
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energoauditis saxelmZRvanelo energoauditis kvlevas  
eZRvneba. energomenejmentis programis sawyis etapze xdeba 
moxmarebis sqemis dadgena energoauditis meSveobiT da Semdegi 
sakiTxebis  gansazRvra: (a) sad gamoiyeneba energia, (b) rogor 
gamoiyeneba energia, (g) ramdeni energia gamoiyeneba, (d) ra 
saxis energia gamoiyeneba, (e) rodis gamoiyeneba energia. 
energoauditi warmoadgens obieqtis zust energoprofils da 
uzrunvelyofs winadadebebs SesaZlo energiis dazogvebze. es 
yvelaze  ukeT SeiZleba ganxorcieldes energomenejmentis 
warmatebuli  programis konteqstSi.  
 
did, izolirebul energodazogvis proeqtebTan SedarebiT, 
kargad dagegmili energomenejmentis programiT, xSirad, 
minimaluri danaxarjebiT ufro meti energiis dazogva 
SeiZleba.  energomenejmenti SeiZleba ganisazRvros, rogorc 
RonisZiebebis erToblioba, romlebic dagegmilia da 
xorcieldeba im mizniT, rom moxmarebuli iyos minimaluri 
SesaZlo raodenobis energia da amasTan erTad SenarCunebuli 
iyos komfortis done (sacxovrebel saxlSi, an ofisSi) da/an 
warmoebis done (qarxanaSi).           
 
warmatebuli  energo menejmentisaTvis aucilebeli oTxi 
moTxovna warmodgenilia nax. 1.4-ze. organizaciis SigniT 
nebismieri warmatebuli energomenejmentis programas sWirdeba 
umaRlesi xelmZRvaneli pirebis sruli mxardaWera, amgvarad, 
msgavsi mxardaWera warmatebis sakvanZo moTxovnas warmoadgens. 
umaRlesma xelmZRvanelma pirebma energoefeqturobas 
korporatiul miznebTan Tanaswori mniSvneloba unda mianiWon.  
sxva mniSvnelovani moTxovnebia: kargad Camoyalibebuli 
strategiuli gegma, efeqturi monitoringis sistema da 
energiis dazogvis variantebis analizis da ganxorcielebis 
saTanado teqnikuri SesaZlebloba.  
firmebi da organizaciebi, romelTac surT finansuri 
daxmareba miiRon ufro maRali donis energomenejmentis 
struqturebidan, unda bejiTad imuSavon sakuTari 
energomaxasiaTeblebis gasaumjobeseblad. maT SeuZliaT 
miaRwion warmatebas mxolod energomaxasiaTeblismudmivi 
Sefasebis, energoefeqturobis gasaumjobeseblad saWiro 
samoqmedo gegmebis regularuli SemuSavebisa da 
ganxorcielebis gziT. amis misaRwevad, maT unda: 
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a/gamoiyenon energiis monitoringi rogorc marTvis meqanizmi 
energiis monacemebis Sesagroveblad, danakargebis gamoricxvis, 
energiis gamoyenebis arsebuli donis Semcirebis da 
kontrolis gansaxorcieleblad, arsebuli saeqspluatacio 
procedurebis gasaumjobeseblad. 

b/ waradginon energomenejmentis programa. amisaTvis SedarebiT 
didi firmebi niSnaven energomenejers – pirovnebas, romelsac 
esmis, energomejmenti rogor exmareba organizacias finansuri, 
energiis/garemosdacviTi miznebisa da amocanebis 
realizaciaSi. 

energopolitikis Camoyalibeba agreTve friad mniSvnelovania, 
Tumca is, SeiZleba, formalizebuli ar iyos. 

 

warmatebuli energo menejmenti     

 
 
teqnikuri SesaZleblobamonitoringis sistemastrategiuli gegma xelmZRvanelobis daxmareba 

 

nax. 1.4:oTxi moTxovna warmatebuli energomenejmentis 
gansaxorcieleblad 

 
energoauditma unda gansazRvros energomenejmentis programis 
sicocxlisunarianoba. auditis procesma unda gazomos 
energomenejmentis efeqturoba, raTa Seafasos, ramdenad 
SesaZlebelia energiis dazogvis rekomendaciebis 
danergva.energomenejmentis efeqturoba  unda gaizomos 
auditis procesiT, raTa energodazogvis rekomendaciebis 
danergvis SesaZlebloba dadgindes. 
 
energomenejmentis programa moicavs saqmianobas, romlebic 
SeiZleba sakvanZo energomenejmentis principebad dajgufdes. 
es principebi karg menejments Seesabameba da menejmentis im 
meTodebis msgavsia, romlebic biznesis sxva sferoebSi 
gamoiyeneba. aRniSnuli principebia:  
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- energopolitikis/gegmis formireba strategiuli midgomis 
arCeviT da valdebulebis aRebiT; 

- energomenejeris da gundis daniSvna;  
- energiis gamoyenebis da fasis gaazreba da energoauditis 
Catareba; 
- TanamSromlebis gacnobierebis da gadamzadebis programa;  
- investireba da  qmedeba; da 
- energomonitoringi da angariSgeba. 
 
miuxadavad imisa, rom ar arsebobs raime wesi, romlis 
mixedviT auditorma unda daiwyos auditi, aRniSnuli 
saqmianoba TanamimdevrobiT unda ganxorcieldes: 
- energiis moxmarebis mimoxilva;  

- energopolitikis/gegmis formireba, strategiuli miznebiT;  
-organizaciis motivireba energiis dazogvis 
gansaxorcieleblad; 

- energoauditis Catareba/saqmianoba; da 
- gazomva da monitoringi. 
 

Semdeg unda davubrundeT pirvel punqts ,,energiis moxmarebis 
mimoxilva”. aqedan gamomdinare, energoauditi aris mxolod erT-
erTi, mravali mniSvnelovani nabijidan, xolo misi gamoyeneba 
SeiZleba energomenejmentis programis dawyebis dasaxmareblad 
an ganxorcieleba, rogorc energomenejmentis gegmis erT-erTi 
komponentis. Cveulebriv, energoauditi yovel sam-xuT 
weliwadSi unda Catardes. aseTi cikluri midgoma 
uzrunvelyofs organizaciis energoefeqturobis ganuwyvetliv 
gaumjobesebas. igi aseve saSualebas aZlevs organizacias, 
droTa ganmavlobaSi, ganixilos sxvadasxva aspeqtebi  
detalizaciis cvlad doneebze. 

energomenejmentis programebis msoflio gamocdilebis 
ganxilva gviCvenebs, rom yvela warmatebul programas 
garkveuli saerTo etapebi gaaCniaT. es etapebia: SenobaSi 
energiis moxmarebis monitoringis sistema, SenobaSi energiis 
gamoyenebis elementebis codna da marTvis strategia Senobis 
maxasiaTeblebis gansaxilvelad da gasaumjobeseblad. am sami 
etapis gavla aucilebelia, magram ar arsebobs imis 
instruqcia, romeli maTgani unda ganxorciledes pirvel 
rigSi, an konkretulad rogor unda ganxorcieldes isini.   
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energiis moxmarebis mimoxilva karg dasawyiss warmoadgens. 
mizani mdgomareobs energiis monacemebis organizebuli da 
gamosadegi formiT miwodebaSi, raTa SesaZlebeli gaxdes  
dasabuTebuli biznes gadawyvetilebebis miReba. warsuli 
qmedebebis mimoxilva SesaZlebels xdis, dadgindes sabaziso 
done, da am donesTan SedarebiT gaizomos zemoqmedeba  da 
ganisazRvros energiis arsebuli gazrdili moxmarebis ubnebi. 
arsebuli informaciis safuZvelze prioritetebis 
gansazRvriT, naTeli xdeba, raze unda moxdes Semdgomi 
mcdelobis fokusireba. magaliTad, auditors SeuZlia 
ganixilos warsuli energiis qviTrebi da energiis moxmarebis 
SedarebiT msgavsi Senobebis an garkveuli drois manZilze 
igive Senobis energiis saSualo  moxmarebasTan Sedarebis 
safuZvelze, imsjelos sad da rodis aqvs adgili 
mowyobilobis gaumarTavobas. aTvlis sistemis an sabaziso 
donis arseboba iZleva aseTi tipis swrafi analizis 
SesaZleblobas. 

 

1.3.1 energomenejmentis programebis gacnobiereba 

 
politika da dagegmva 
 
rogorc es zemoT iyo aRniSnuli, romelime mocemuli 
kompaniis an organizaciis energetikuli politika SeiZleba ar 
arsebobdes werilobiTi formiT. miuxedavad amisa, saukeTeso 
SesaZlo Sedegebis misaRwevad da imis uzrunvelsayofad, rom 
energoefeqturobaze gamoyofili resursebi ar gaiflangeba, 
umjobesia strategiuli midgomis miReba da yovlismomcveli, 
kargad dawerili energomenejmentis programis SemuSaveba. 
upirveles yovlisa, es aucilebelia energomenejmentis 
angariSvaldebulobis dasafuZneblad, Sesabamisi finansuri da 
sakadro resursebis gamosayofad da angariSgebis proceduris 
dasanergad. es agreTve moqmedebs, rogorc garantia kompaniis 
SigniT ama Tu im pirovnebebis Carevis  sawinaaRmdegod. 
ukeTesia ganvixiloT energomenejmenti rogorc mimdinare 
procesi, da ara rogorc saWiroebebis, prioritetebis da 
wesebis fiqsirebuli nakrebi. rogorc minimum, firmis 
energomenejmentis  politika yovelwliurad unda 
ganixilebodes, da saWiroebis SemTxvevaSi Seswordes. isev da 
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isev, menejmentis upirobo mxardaWera sasicocxlod 
mniSvnelovania.  programa miznad unda isaxavdes energiis 
dazogvis RonisZiebebis Rirebulebis minimumamde dayvanas. 
ukeTesia ,,ufaso da iaffasiani“ Sedegebis miRweva, iqamde, sanam 
moxdeba ZviradRirebuli RonisZiebebis ganxilva, romelic 
kapitaldabandebas moiTxovs. Tu kompania gegmavs ganviTarebas 
(magaliTad, mSeneblobas, mowyobilobebis Sesyidvas, da a.S.), 
romelic kapitaldabandebas moiTxovs, Zalian mniSvnelovania 
energoefeqturi RonisZiebebis gadaqceva dagegmvis da 
danergvis nawilad. 

 
energomenejeri da gundi 

 
Tumca es SesaZlebelia ar iyos gamarTlebuli mcire 
kompaniebisaTvis, SedarebiT msxvilma firmebma da 
organizaciebma unda Seqmnan energetikuli programis marTvis 
struqtura, misi warmatebuli realizaciis uzrunvelyofis 
mizniT.  aseTi struqtura SeiZleba Sedgebodes formalurad 
daniSnuli menejerisagan, romelic pasuxismgebelia programis 
mTlian koordinirebaze, an es SeiZleba iyos energomenejmentis 
gundi, romlis SemadgenlobaSi Sedian energetikul 
mowyobilobebze da procesebze pasuxismgebeli kompaniis 
TanamSromlebi.  nebismier SemTxvevaSi, energomenejeri unda 
iyos maRali Tanamdebobis pirovneba, romelsac gaaCnia 
sakmarisi uflebebi imisaTvis, rom Seamowmos, Seafasos da 
Caerios organizaciis funqcionirebis procesSi 
energoefeqturobis TvalsazrisiT. 
 
energoauditis Catareba da saqmianobis ganxorcieleba  
 
energoauditi warmoadgens energomenjmentis programis da misi 
Tanmxlebi RonisZiebebis dawyebis da warmatebiT 
ganxorcielebis unmiSvnelovanes winapirobas. is 
uzrunvelyofs energomenejmentis programisaTvis iseTi 
ZiriTadi informaciis miwodebas, rogoricaa energiis 
gamoyenebis da Rirebulebis sakvanZo indeqsebi, uzrunvelyofs 
energiis gamoyenebis klasifikacias, axdens momgebiani 
RonisZiebebis gamovlenas da rekomendaciis gawevas, zustad 
gansazRvravs da aanalizebs yoveli rekomendebuli 
RonisZiebis Rirebulebas da danazogs, agreTve maTi 
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ganxorcielebis Tanmimdevrobas. is qmnis samoqmedo gegmis 
SemuSavebis da ganxorcielebis safuZvels. es samoqmedo gegma 
unda Seicavdes ganxorcielebis droiT Tanmimdevrobas da 
zustad gansazRvravdes dafinansebis moTxovnebs. proeqti 
SeiZleba vrceldebodes saeqspluatacio procedurebis 
dafuZnebidan da cvlilebidan, qarxnis an 
mowyobiloba/danadgarebis minimaluri energiis danaxarjebiT 
muSaobis uzrunvelyofamde. am gegmiT dadgenili RonisZiebebis 
ganxorcielebam SeiZleba moiTxovos ramdenime dRe an 
ramdenime Tve, gaaCnia maT Sinaarss, moculobasa da sirTules. 

 
TanamSromlebis gacnobiereba da gadamzadebis programa 

 
nebismieri energomenejmentis programis warmatebis sakvanZo 
komponentia organizaciis TanamSromlebis gacnobierebis 
maRali donis SenarCuneba. aRniSnulis miRweva ramdenime 
saSualebiT SeiZleba, es saSualebebia: formaluri 
gadamzadeba, sainformacio biuletenebi, plakatebi, bukletebi 
da gadamzadebis arsebul programebSi energomenejmnetis 
sakiTxebis Setana. mniSvnelovania programis gegmebis da 
dazogvis sademonstracio konkretuli SemTxvevebis wardgena 
da minimum,  weliwadSi erTxel, Sedegebis D angariSis 
moxseneba.   
 
energiis monitoringi da miznis dasaxva  
 
energiis menejmentis vercerTi sistema ver imuSavebs 
gamarTulad, Tu ar arsebobs Sesabamisi energiis monitoringis 
sistema. aseT sistemas unda SeeZlos, regularulad Seagrovos, 
gaaanalizos da informacia moipovosorganizaciis energiis 
xarjebze da moxmarebaze. aseTi informacia unda agreTve 
Seicavdes monacemebs warsuli da mimdinare energiis 
gamoyenebis Sesaxeb, energiis xarjvis qviTrebSi arsebuli 
danaxarjebis  monacemebis CaTvliT. es iZleva energiis 
gamoyenebis da misi Sesabamisi danaxarjebis Sesaxeb 
warmodgenis Seqmnis saSualebas. monitoringis sistemis 
muSaoba uwyvet reJimSi  agreTve xels uwyobs energiis 
dazogvis iseTi SesaZleblobebis aRmoCenas, romelic 
SesaZlebelia YyuradRebis miRma darCes energoauditis dros. 
Tavis mxriv, energoauditi warmoadgens mniSvnelovan 
RonisZiebas imis dasadgenad, arsebobs Tu ara energiis 
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monitoringis sistema da gamoaSkaravos misi saoperacio da 
saorganizacio xarvezebi (Tu aseTsadgili aqvs). 
 
wliuri ganxilva  
 
regularuli ganxilva da Sefaseba energiis menejmentis 
programis warmatebis sawindars warmoadgens. aseTi programis 
warmatebis uzrunvelsayofad misi Sedegebi minimum weliwadSi 
erTxel unda iyos ganxiluli.  saWiroa, rom organizaciam 
regularulad ganixilos sakuTari energomenejmentis 
politika da strategiebi.  es daexmareba mas politikis 
marTvaSi da momavali 12 Tvis gegmis SemuSavebaSi. agreTve, 
saWiroebis SemTxvevaSi, unda moxdes programis calkeuli 
komponentebis mimdinare ganxilva. wliuri angariSi unda 
momzaddes da Sefasdes (Tu saWiroa, damoukidebeli eqspertis 
mier) imisaTvis, rom uzrunvelyos kompaniis/organizaciis 
energetikuli danadgarebis, sistemebis da procesebis 
mdgomareobisa da problemebis siRrimiseuli codna, ufro 
efeqturi gaxados wliuri da grZelvadiani dagegmareba. 
 
 
1.3.2 auditorebis gadamzadeba da avtorizacia  
 
avtorizaciam da xarisxis uzrunvelyofam erToblivad unda 
imuSavos energoauditorebis momzadebasTan, imisaTvis, rom 
uzrunvelyos auditoruli saqmianobis xarisxi. im miznis 
misaRwevad ramdenime SesaZlebeli midgoma arsebobs. 
magaliTad, evropaSi, auditorebis gadamzadeba misadagebulia 
staJiorebis gamocdilebasTan (saberZneTi), an erTi da imave 
donis treningi utardeba yvelas, maTi gamocdilebis 
miuxedavad (fineTi).  energoauditorebis avtorizaciisaTvis 
saWiro ZiriTadi  ganaTlebac mkveTrad gansxvavebulia 
sxvadasxva qveyanaSi. zogierT qveyanas mkacri wesebi aqvs imaze, 
Tu vin SeiZleba gaxdes energoauditori, sxva qveynebSi 
konkretuli moTxovnebi saerTod ar arsebobs. Cveulebriv, 
saWiroa energetikis sferos codnis safuZvlebi, Tumca 
umjobesia momzadeba an xarisxi sainJinro meqanikaSi an 
eleqtroteqnikaSi. es niSnavs, rom qveynisa da auditis 
konkretuli moTxovnebis gaTvaliswinebiT, auditi SeiZleba 
Caataros pirovnebam, romelsac: 
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 ar gaaCnia raime winaswari momzadeba; 

 gavlili aqvs moklevadiani momzadeba (gadamzadeba) 
auditis gansazRvrul procedurebSi; 

 gavlili aqvs grZelvadiani (ramdenime Tve) “safuZvliani” 
momzadeba (gadamzadeba). 

avtorizacia agreTve warmoadgens auditis warmatebis 
uzrunvelyofis umniSvnelovanes elements. aseT SemTxvevaSi 
auditis programis administratorma unda gadawyvitos, 
avtorizacia mieniWos pirovnebas, Tu kompanias. avtorizaciam 
agreTve SesaZlebelia moicvas erTi sfero (mag. meqanikuri, an 
eleqtrosistemebi), an meti (ori, an ramdenime). auditis 
klients agreTve SesaZlebelia waredginos maRali reputaciis 
mqone auditoruli kompaniebis “mokle sia”. aseT SemTxvevaSi 
konsultantebi unda damtkicdnen samuSaos Semsruleblis mier. 
agreTve SesaZlebelia Segvxvdes avtorizaciis oficialuri da 
araoficialuri procedurebi. SesaZlebelia arsebobdes e.w. 
,,veluri dasavleTis midgoma”, rodesac nebismier pirovnebas 
SeuZlia Caataros auditi (SAVE, p.22). 

rogorc administratorebis, aseve auditorebis TvalsazrisiT, 
energoauditi, savaraudod, momgebiania. rogorc Cans, yvela 
qveyanaSi arsebobs energoauditSi specializirebuli  
konsultantebis jgufi,  romlebic aRniSnul saqmianobas karg 
biznesad Tvlian. klientebi, sxvadasxva miznobriv seqtorebSi, 
agreTve dainteresebuli arian energoauditiT, radganac igi 
xels uwyobs rentabeluri energiis damzogavi RonisZiebebis 
gansazRvras da  energiaze xarjebis Semcirebas.          

 

 
Tavi 2 – energoauditis safuZvlebi 
 

2.1  energoauditis midgomebisa da modelebis ZiriTadi 
principebisaqarTvelosaTvis 

 
energoauditi martivad SeiZleba ganisazRvros, rogorc 
procesi, imis Sesafaseblad, Tu sad iyenebs Senoba, an qarxana 
energias misi moxmarebis Semcirebis xelsayreli 
SesaZleblobebis dasadgenad. auditis Rirebuleba 
pirdapiraadakavSirebuli Sesagrovebeli da gasaanalizebeli 
monacemebis moculobasTan da energiis konservaciis 
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dadgenili SesaZleblobebis raodenobasTan. amgvarad, pirveli 
- auditis Rirebuleba gansazRvravs Casatarebeli auditis tips 
da piriqiT – auditis tipi gansazRvravs mis Rirebulebas. 
meore – Senobis tipi gansazRvravs Casatarebeli auditis 
saxeobasa da moculobas. magaliTad, Senobis auditSi 
yuradReba SeiZleba gamaxvildes Senobis SemzRudavi 
konstruqciis, ganaTebis, gaTbobisa da ventilaciis 
moTxovnebze. meore mxriv, samrewvelo sawarmos auditis dros 
yuradReba eqceva procesis moTxovnebs. 

energoauditis msoflio gamocdilebis SedarebiTi analizis 
Sedegebi da am miznebisTvis gamoyenebuli modelebi 
saqarTveloSi energoauditis Catarebis standartul midgomebs 
uyris safuZvels. energoauditis sirTulis donis da Sinaarsis 
mixedviT SeiZleba SemoTavazebul iyos energoauditis 
modelebis sami done:    

safexuri 1 —“SemovliTi auditi ”es aris yvelaze 
dabalfasiani modeli, magram am modelis gamoyenebiT 
SesaZlebelia dazogvis potencialis winaswari Sefaseba da 
dabalfasiani dazogvis SesaZleblobebis aRnusxva 
saeqspluatacio da  teqnikuri momsaxurebis RonisZiebebis 
daxvewis safuZvelze. pirveli donis auditis dros 
SesaZlebelia informaciis Segroveba Semdgomi ufro 
detaluri auditisaTvis, Tu winaswar gansazRvruli dazogvis 
potenciali amarTlebs ufro farTomasStabiani auditis 
Catarebas.  

safexuri  2 – “standartuli auditi A(zogadi)”standartuli 
auditi ganagrZobs energiis gamoyenebisa da energodanakargebis 
raodenobriv Sefasebas, mowyobilobebis, sistemebisa da 
saeqspluatacio maxasiaTeblebis ufro detaluri ganxilvisa 
da analizis gziT. aRniSnulma analizma aseve SeiZleba 
moicvas obieqtze Catarebuli zogierTi gazomvebi da 
testireba, raTa moxdes energiis moxmarebis da sxvadasxva 
sistemebis efeqturobis raodenobrivi Sefaseba. standartuli 
energosainJinro gamoTvlebi gamoiyeneba energoefeqturobis 
gasaanlizeblad TiToeuli sistemis gaumjobesebis da 
Secvlis safuZvelze, energiisa da xarjebis dazogvis 
gamosaangariSeblad. standartuli auditi aseve moicavs 
rekomendebuli konservaciis RonisZiebebis ekonomikur 
analizs. aRniSnuli modeli rekomendebulia samrewvelo 
obieqtebis auditis Casatareblad, sadac ZiriTadi yuradReba 
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unda daeTmos saeqspluatacio da teqnologiur procesebsa da 
RonisZiebebs -  xSirad iq, sadac SesaZlebelia didi 
energodazogvis miRweva.      

safexuri  3—“sruli  - kompiuterul modelirebaze 
dafuZnebuli”. auditis es done iTvaliswinebs SenobebSi 
(sacxovrebel da yvela saxis sazogadoebriv SenobaSi) 
energiis moxmarebis nimuSebis ufro srul Sefasebas sistemuri 
midgomis gamoyenebiT, raTa SesaZlebeli gaxdes energodamzogi 
saSualebebis dadgena da energomoxmarebis praqtikisa da 
rentabeluri RonisZiebebis ganzogadeba. es unda 
ganxorcieldeskompiuteruli modelirebis programiT, 
romelic SenobaSi yvela energomomxmarebeli elementis 
gaTvlis SesaZleblobas iZleva. energoauditis Senobis   
modelSi obieqtis kvlevis dros Segrovili monacemebis 
gardaqmna xdeba kompiuterisaTvis misaReb formatSi. aRiwereba 
Senobis funqcionaluri da arqiteqturuli maxasiaTeblebi, 
struqturis orientaciisa da Tburi maxasiaTeblebis 
(magaliTad,Tbogadacemis koeficientis) CaTvliT. 
ganisazRvreba obieqtze arsebuli Tburi zonebi, an sivrceebi, 
romelTac msgavsi Sida da gare maxasiaTeblebi aqvT da 
SemuSavdeba erTiani grafikebi da Tburi datvirTvebi 
adamianebisTvis, ganaTebisa da danadgarebisTvis. aRiwereba 
gaTbobisa da gacivebis sistemis maxasiaTeblebi, samuSao 
grafikebis da Senobis siTburi zonebis individualuri 
sistemebisTvis mikuTvnebis CaTvliT. aRiwereba mTavari 
mowyobilobebi (qvabebi, samacivro mowyobilobebi (Cilerebi) 
da a.S.), romlebic emsaxureba kondicirebis sistemebs, 
mowyobilobis tipis, efeqturobis, kontrolis meTodis, 
samuSao grafikis da haeris xarjis sididis CaTvliT. 
auditoris mizania iseTi kriteriumebis dadgena, romelic 
SesabamisobaSi iqneba obieqtis faqtobriv energomoxmarebasTan. 
am sabazo donis dadgenis Semdeg, auditori axdens 
cvlilebebs sxvadasxva sistemis efeqturobis 
gasaumjobeseblad da zomavs Sedegebs sabaziso donesTan 
SedarebiT. meTodi aseve iTvaliswinebs sistemebs Soris 
urTierTkavSirs, raTa ar moxdes energodazogvis 
gadaWarbebuli Sefaseba. esaa energoauditis yvelaze Zviri 
done, mowyobiloba-danadgerebis Sesaxeb detaluri 
informaciisa da saeqspluatacio monacemebis Sesagroveblad, 
aseve zusti kompiuteruli modelis Sesaqmnelad saWiro didi 
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drois gamo.  magram aseTi auditi gamarTlebulia rTuli 
obieqtebis an sistemebis SemTxvevaSi. 

sruli energoauditis donesTan mimarTebiT, SenobebSi energo 
maxasiaTeblebis gamosaTvlelad da analizis Casatareblad 
SeiZleba SemoTavazebuli iyos sakvanZo ricxvebis 
kompiuteruli programis gamoyeneba, romelic cnobilia 
energoauditSi momuSave qarTvel eqspertTa jgufisaTvis. unda 
aRiniSnos, rom 2005-2006 wlebSi ENSI InternationaI-ma –
energoefeqturobisa da energobiznesis ganviTarebis 
norvegiulma sakonsultacio kompaniam – saqarTvelos teqnikur 
universitetTan da Tbilisis energoefeqturobis centrTan 
TanamSromlobiT ganaxorciela programa, romelic miznad 
isaxavda Senobis energoauditSi specializirebuli 
auditorebis momzadebasa da sertificirebas. zemoaRniSnuli 
programis farglebSi momzadda qarTveli specialistebis 
jgufi da maT gadaecaT SenobebSi energoauditis Catarebis 
sertifikatebi, romelic iTvaliswinebs energoauditisaTvis 
sakvanZo ricxvebis kompiuteruli programisa da aseve 
rentabelurobis kompiuteruli programis  gamoyenebis 
saSualebas. 

sakvanZo ricxvebis kompiuterul programas gaaCnia rigi 
upiratesobebi sxva kompiuterul programebTan SedarebiT. 
pirveli - es programa modificirebuli iyo, raTa 
SesabamisobaSi yofiliyo saqarTvelos klimatur pirobebTan, 
normebTan da arsebul gamocdilebasTan;  meore - arsebobs 
ramdenime qarTveli specialisti, romelic gaecno am 
programas da SeuZlia Seasrulos qveyanaSi energoauditis 
danergvis birTvis roli.  

sasargeblo miniSnebebi ENSI kompiuteruli programebis 
gamosayeneblad detalurad aris aRwerili ENSI- is sakvanZo 
ricxvebis programis (User, 2009) momxmareblis instruqciaSi da 
moicavs: 

- parametrebs Soris zemoqmedebis amsaxvel yovelTviur 
gamoTvlebs;  
- energo gamoTvlebisTvis saWiro yvela ZiriTad parametrs: 
Senobis proeqts, U Tbogadacemis koeficients, infiltracias, 
datvirTvis grafikebs, temperaturas, gaTbobis grafikebs, 
ventilaciis sidides, eqspluataciis periodebs, ganaTebas, 
sxvadasxva mowyobilobebs, sistemis efeqturobas; 
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 - energomoxmarebis gamoTvlebs svetebisTvis ,,faqtobrivi”, 
,,sabaziso done” da ,,ENCON RonisZieba”.  
 

kompiuteruli programis ekrani moicavs: pirvel svets 
,,parametri”, romelSic CamoTvlilia  energomoxmarebis 
parametrebi, romelic efuZneba ZiriTad mniSvnelobebs 
Senobebis tipebisa da qveynebis mixedviT. “ZiriTadi 
mniSvnelobebi” meore svetSi, efuZneba erovnul samSeneblo 
normebs, standartebs da gamocdilebas. svetSi ,,faqtobrivi” 
moyvanilia Senobis arsebuli mdgomareobis gamoTvla. svetSi 
,,sabaziso done” Setanilia gamoTvlili enegomoxmareba 
SenobisaTvis. energoefeqturobis arCeuli RonisZiebebi unda 
aisaxos svetSi “RonisZiebebi” da gamoTvlili Sedegebi 
warmodgenili iqneba svetSi ,,ENCON-is Semdeg” (TiToeuli  
parametris/RonisZiebisTvis). 

ganviTarebul qveynebSi “faqtobrivi mdgomareoba” da 
,,sabaziso done” sazogadod met-naklebad Seesabameba 
erTmaneTs, rac imas niSnavs, rom energoauditis RonisZiebebi 
miznad isaxavs energomoxmarebis arsebuli donis Semcirebas. 
saqarTvelos pirobebSi ki, gaTbobis sistemebi muSaobs an maT 
saproeqto parametrebze ufro dabali datvirTviT, an saerTod 
ar muSaobs. Sedegad, “faqtobriv mdgomareobaSi” moyvanili 
energiis moxmareba bevrad ufro naklebia, vidre unda iyos 
,,sabaziso donis” Sesabamisad. amis gamo energoauditis mier 
SemoTavazebuli energiis moxmarebis moculoba (,,ENCON-is 
Semdeg”) zogjer 2-3-jer ufro maRalia, vidre faqtobrivi, 
Tumca SeiZleba ufro naklebi iyos, vidre saproeqto sabaziso 
done. 

kompiuteruli programa aseve moicavs energomonitoringis 
saSualebas  - energia-temperaturis diagramas. yovel Senobas 
gaaCnia sakuTari energia-temperaturis mrudi – energiis 
gamoyenebis miznobrivi sidide sxvadasxva gare temperaturis 
pirobebSi.Tu yovelkvireuli moxmareba faqtobriv miznobriv 
sidides 5 – 10 %-iT aRemateba, saWiroa zomebis miReba amis 
mizezebis dasadgenad da koreqtivebis Setana.   

sakvanZo ricxvebis kompiuteruli programis gamoyenebiT 
energoauditis Catarebis dros xdeba energomoxmarebasa da 
Sida mikroklimatze zemoqmedebis yvela faqtoris Sefaseba: 



 40 

- Senobis SemzRudavi konstruqcia (kedlebi, fanjrebi, 
saxuravi da iataki);  
- gaTbobis sistema; 
- ventilaciis meqanikuri sistema; 
- cxelwyalmomarageba;  
- avtomaturi kontrolis sistemebi;  
- ganaTeba; 
- sxvadasxva mowyobiloba-danadgarebi: samzareulo, samrecxao 
da a.S.;  
- kondicirebis sistema. 

sistemis am maxasiaTeblebis ganxilvis garda, 
,,energopasportis” damatebiTi programa, iZleva Senobis 
SemzRudavi konstruqciis Tburi maxasiaTeblebis donis 
gansazRvris saSualebas. programa moicavs energoanalizis 
Senobis SemzRudavi konstruqciis Tbur maxasiaTeblebTan 
dakavSirebul srul cikls da amgvarad, xels uwyobs gaTbobis 
sistemis datvirTvis Semcirebas.    

,,energopasportis” koncefcia moicavs Tburi maxasiaTeblebis 
gamoTvlebis eleqtronuli versiebis SemuSavebas, romelic 
adasturebs Tbur maxasiaTeblebs proeqtirebis, mSeneblobisa 
da funqcionirebis dros. energopasportis erT-erTi yvelaze 
dadebiTi mxare isaa, rom mas SeuZlia potenciur myidvelebsa 
da macxovreblebs miawodos informacia Senobis 
energoefeqturobis Sesaxeb, aseve, Tu ra xarjebis gaweva  
SeiZleba mouxdeT eleqtroenergiasa da gaTboba/kondicirebaSi 
(Matrosov Y., et al., 2009). 
 

energopasportis mTavari mizania Senobis SemzRudavi 
konstruqciis Tburi maxasiaTeblis donis garkveva 
funqcionirebaze dafuZnebuli midgomis gamoyenebiT. am 
midgomis farglebSi Tburi maxasiaTeblis daTqmuli  done 
gamoiangariSeba Senobis SemzRudavi konstruqciis calkeuli 
elementebisTvis, mTliani Senobis moxmarebis moTxovnis 
safuZvelze, an individualuri elementebis direqtiuli Tburi 
winaRobis sidideebissafuZvelze. energopasportis nawili, 
sadac gansazRvrulia energoefeqturobis reitingi mocemulia 
nax-ze 2.1. 

,,energopasportis” eleqtronuli programiT SeiZleba gakeTdes 
Tburi sainJinro maxasiaTeblebis sxvadasxva kombinaciebis 
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analizi da am cvladebis gamoyenebiT, energopasports SeuZlia  
gansazRvros gaTbobis sistemis Sesaferisi datvirTva. amis 
magaliTi mocemulia 4.2 qveTavSi. energopasportis Sedegebze 
dayrdnobiT danaxarjebi-mogebis analizis Catareba advilia 
yvelaze rentabeluri gaumjobesebebis gansazR+vris mizniT, 
romelic sagrZnoblad Seamcirebs gaTbobis sistemis 
datvirTvas zamTarSi, Senobis SemzRudavi konstruqciis 
gaumjobesebuli Tburi maxasiaTeblis meSveobiT.  

 

Senobis energoefeqturobis tipebi 

kolijouli/(m2.oC.dRe) 

axali da garemontebuli SenobebisaTvis 

 

Zalian maRali - A 

<46 

 
 
maRali - B 

 
47-84 

 

 

Nnormaluri-C 

85-98 

SenobebisaTvis 

 
 
dabali -D 

99-164 
 

 

 
>165Zalian dabali -E 
 

 

 

 

nax 2.1: energopasportis nawili, sadac gansazRvrulia 
energoefeqturobis reitingis kategoria. 

 
energoauditSi energoefeqturobisa da Senaxvis misaRwev 
saSualebebs, energomenejmentis programis konteqstSi, 
SeiZleba ewodos energomenejmentis SesaZlebloba.   fasisa da 
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danergvis sirTulis Sesabamisad, energomenejmentis 
SesaZleblobebi klasificirebulia qvemoT moyvanil cxrilSi 
2.1: 
 

 

 

cxrili 2.1 
 

energomenej
mentis 

SesaZleblo
bis 

kategoria 

 

kapitaluri danaxarjebi 

                         

I Kkategoria  

praqtikuladarmoiTxovsinvesticiebsdasamSeneblo
samuSaoebisSeCerebas. 
CveulebrivmoiTxovsSenobiseqspluataciiszogadi
RonisZiebebisgatarebas.  
 

II kategoria sWirdebanaklebad Zviri investicia–samSeneblo 
samuSaoebis umniSvnelo wyvetiT.  

mag. mowyobilobis gamosarTavi taimerebis 
dayeneba, araefeqturi ganaTebis Secvla da a.S.  
 

                    III 
kategoria 

sWirdeba SedarebiT ZviradRirebuli kapitaluri 
incesticia.  

 

 

2.2  energoauditis procedurebis struqtura 

 
pirvel TavSi ganvixileT mTavari moTamaSeebi da 
energoauditis programa. am TavSi  warmodgenilia 
energoauditis procedurebis erT-erTi versia, romelic 
eyrdnoba (Zalian zogadad) – energoefeqturi dagegmarebisa da 
marTvis saxelmZRvanelos, I nawili: energoefeqturobis 
menejmenti kanadur konteqstSi (Energy Efficiency Planning and 

Management Guide, Part 1: Energy Efficiency Management in the Canadian 

context,  1.4 Energy auditing). ar arsebobs kanaduri 
saxelmZRvanelos,  rogorc modelis,  gamoyenebis 
gansakuTrebuli mizezi. arsebobs ramdenime standartuli 
midgoma, romelic ganviTarebuli ekonomikis qveynebSi 
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gamoiyeneba (evrokavSiri, aSS da a.S.). isini erTmaneTisgan 
gansxvavdeba garkveuli detalebiTa da frazeologiiT, Tumca 
ZiriTadi midgoma energoauditisadmi erTi da igivea. Aauditis 
am standartulma midgomebma saSualeba mogvca, Segveqmna 
auditis zogadi procedurebi, romelTac rekomendacias vuwevT 
saqarTvelosaTvis.  
 
Senobebis energoauditis RonisZiebebi moicavs informaciis 
Segrovebas, obieqtis inspeqtirebas, Sefasebasa da analizs, 
aseve rentabeluri RonisZiebebis dadgenas. 
 

zogadi energoauditi Sedgeba oTxi ZiriTadi safexurisagan:: 

 auditis inicireba;   

 auditis momzadeba;  

 auditis Catareba;  

 auditis Sedegebis moxseneba.   
 
rogorc am TavSia mocemuli, auditis struqtura SeiZleba 
ganvixiloT, rogorc Tanmimdevruli moqmedebebis nakrebi, 
romelsac SeiZleba advilad misdios gamoucdelma 
pirovnebamac ki. aRniSnul oTx safexurs gaaCniaramdenime qve-
safexuri.  
 

 
2.2.1 safexuri I – auditis inicireba  
 

gadawyvetileba energoauditis Catarebis Sesaxeb  
 
kompaniis/organizaciis umaRlesi xelmZRvaneloba auditis 
procesSi dasawyisidanve unda iyos CarTuli. rogorc klienti, 
umaRlesi menejmenti, aris auditis saboloo angariSis mimRebi, 
magram misi saqmianoba mxolod amiT ar unda 
Semoifarglebodes. menejmentma Tavidanve unda 
uxelmZRvanelos auditis adgilis SerCevas, romelic aseve am 
etapze xdeba. mowveulma auditorebma, romlebic muSaoben 
ucnob garemoSi, unda gamoiyenon qvemoT moyvanili ori 
meTodidan erT-erTi auditis obieqtis gansasazRvrad:  

a)SerCevis drosprioriteti energomoxmarebas eniWeba – am gziT 
SesaZlebelia  problemuri areebis gansazRvra da maTze 
fokusireba, magram saTanadod ar muSaobs iseT SemTxvevebSi, 
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Tu or an met obieqts energomoxmarebis msgavsi profili 
gaaCniaPan Tu energomoxmareba sxvadasxva ubanze 
gaumarTleblad gazrdilia. 
 
b) energomoxmarebis gansazRvra iatakis farTobis erTeulze 
obieqtebis SerCevis damatebiT adekvatur meTods warmoadgens 
obieqtebis prioritetulobis gansazRvrisTvis. es kargi 
meTodia gansxvavebuli (sxvadasxva zomisa da tipis) 
obieqtebisTvis aTvlis saerTo wertilis gansasazRvrad, im 
SemTxvevaSi, Tu maT energomoxmarebis msgavsi done gaaCniaT. 
Tumca am meTods ar SeuZlia gaiTvaliswinos gansxvavebebi 
moxmarebaSi obieqtis samuSao periodis ganmavlobaSi 
(pikuri/arapikuri gamoyenebas, cvlebi da a.S.)  
 
auditis miznebisa da kriteriumebis gansazRvra 
 
auditis miznebi (erTi an meti) unda gansazRvros klienti 
kompaniis/organizaciis umaRlesma menejmentma. isev da isev, es 
miznebi sakmaod standartulia da Cveulebriv moicavs Senobis 
SemzRudavi konstruqciidan energodanakargebis aRmoCenas da 
maTi moculobis dadgenas, energoefeqturobis 
SesaZleblobebis miniSnebas, organizaciis Sida 
energopolitikasTan Sesabamisobis Semowmebas an 
rekomendaciebis micemas Sesworebebis Sesatanad, da a.S. (Natural 

Resources Canada). 
 
auditis Sedegebs, romelmac unda aRweros energomenejmentis 
mdgomareoba kompaniaSi/organizaciaSi, naklebi Rirebuleba 
SeiZleba hqondes Tu is Sedarebuli ar iqna ukve arsebul 
politikasTan, praqtikasTan, procedurebTan an moTxovnebTan. 
es kriteriumebi SeiZleba moicavdes normebs, direqtivebs, 
gansazRvrul organizaciul, sakanonmdeblo Tu 
maregulirebel moTxovnebs. Tumca ganviTarebuli qveynebis 
farglebs gareT (saqarTveloSi, magaliTad) aseTi 
kriteriumebi adgilobrivad SeiZleba arc ki arsebobdes da 
auditorebi iZulebulni arian mimarTon sxva qveynebis 
saukeTeso gamocdilebas da normebs, da a.S. 
 
auditor(eb)is SerCeva 
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auditorebis (calkeuli pirovnebis an kompaniis) SerCeva unda 
iyos pirveli logikuri nabiji energoauditis procesSi. 
auditorma unda iTamaSos gadamwyveti roli auditis 
moculobisa da kriteriumis gansazRvraSi, aseve obieqtis 
SerCevaSi. maSinac ki, rodesac kompaniaSi/organizaciaSi 
arsebobs profesionali, romelic auditis Casatareblad 
sakmaod kvalificirebulia, mainc sjobs gare konsultantis 
ayvana. es gamoricxavs subieqturobas da iqneba auditis 
Sesrulebis damoukideblobisa da obieqturobis garantia. iseT 
qveynebSi, rogoricaa saqarTvelo, sadac SedarebiT naklebia 
energoauditis gamocdileba da gamocdili auditorebis 
raodenoba, sasurvelia, auditoris frTxilad SerCeva, misi 
rekomendaciebis,  warsuli samuSao gamocdilebisa da 
sertificirebis gaTvaliswinebiT.  
 
auditis moculobis gansazRvra 

 
pirveli, rac klientma unda gaakeTos auditoris 
daqiravebisTanave, aris masTan erTad auditis moculobis 
gansazRvra. auditis moculoba gansazRvravs mis dones da 
sazRvrebs, imis gaTvaliswinebiT, Tu sad tardeba auditi, 
rogoraa is organizebuli, rogor xdeba Sedegebis Setyobineba 
(aq igulisxmeba aramarto angariSis tipi, aramed sixSirec – 
klients yovelkvireulad surs Sedegebis gageba, erTi 
saboloo moxseneba sakmarisia, aris Tu ara regularuli 
saqmiani Sexvedrebi dagegmili da a.S.). umjobesia auditis 
inspeqtirebis CamonaTvalis Sedgena an ukve arsebuli mravali 
msgavsi CamonaTvalidan erT-erTis  gamoyeneba. 

did, kompleqsur obieqtze, auditis  sazRvrebis dadgena 
gansakuTrebiT mniSvnelovania. yovelTvis arsebobs imis 
saSiSroeba, rom auditori da klienti “gaerTon” da daadginon 
samuSaos ararealuri moculoba, rogoricaa bevri arasaWiro 
procesi,  danadgari, obieqtis nawilebi. aseTi samuSaos 
Tavidan mocilebiTa da yuradRebis gamaxvilebiT auditis 
yvelaze mniSvnelovan komponentebze, auditis efeqturoba 
mniSvnelovnad SeiZleba gaizardos, rac dazogavs fuls, 
drosa da samuSaos. amgvarad, mizanSewonilia SedarebiT 
patara moculobis auditis dawyeba da Semdeg misi gafarToeba, 
vidre arapraqtikulad didi auditis Catareba. aucilebelia, 
auditorma Tavisi niWi, unari, fuli da dro Seusabamos 
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auditis moculobas. ar SeiZleba xarisxi Seewiros meti 
komerciuli saqmianobis warmarTvis survils. 

auditiswina vizitis ganxorcieleba, resursebisa da klientis 
TanamSromlobis uzrunvelyofa  

warmatebis uzrunvelsayofad auditors kargi urTierToba 
unda hqondes obieqtis personalTan, sadac is muSaobs. 
uxaliso da TanamSromlobisTvis arganwyobil adamianebTan 
urTierTobam SeiZleba gamoiwvios bevri zedmeti garTuleba 
auditoris samuSaos procesSi. obieqtze momuSave adamianebs 
unda gaacnon auditis miznebi da moculoba, ikiTxon maTi 
rCeva. sasurvelia, obieqtze gacnobiTi vizitis Catareba. es 
sabolood dazogavs dros da winaswar gaxdis cxads sadavo 
sakiTxebs, romelic, uyuradRebobis SemTxvevaSi, SemdgomSi 
auditis bevr Zvirfas dros waiRebs. garda amisa, winasaaudito 
viziti iZleva  obieqtis ukeTesi suraTis Camoyalibebis 
saSualebas, iseTi areebis gamoyofis SesaZleblobas, 
romelTac gansakuTrebuli yuradRebis miqceva sWirdebaT, 
personalTan kargi urTierTobebis damyarebis saSualebas, 
saWiroebis SemTxvevaSi auditis gegmis Sesworebebis Setanis 
(rogoricaa moculoba, ganrigi da a.S.) da resursebis 
uzrunvelyofis SesaZleblobas. aseve SeiZleba mizanSewonili 
iyos wina saaudito kiTxvarebis/inspeqtirebis CamonaTvalis 
warmoeba. 
 
resursebis uzrunvelyofa SeiZleba gaxdes warmatebuli 
auditis safuZveli. resursebi unda ganawildes auditis 
miznebisa da moculobis Sesabamisad. 

winasaaudito moqmedebebi unda Seicavdes (Natural Resources 

Canada): 

 auditorisTvis saWiro samuSao sivrcis uzrunvelyofas; 

 auditorisTvis pasuxismgebeli da kompetenturi megzuris 
gamoyofas; 

 auditoris moTxovnis safuZvelze mis SeuzRudav daSvebas 
SenobebSi, personalTan, saWiro informaciasTan da 
CanawerebTan; 

 gazomvebisa da monacemebis Segrovebis  uzrunvelyofas; 
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 auditoris informirebas organizaciaSi janmrTelobis 
dacvis, usafrTxoebis, sxva msgavsi moTxovnebisa da 
potenciuri riskebis Sesaxeb. 

 
auditis iseTi ganrigis dadgena, romelic awyobs auditors da 
aseve ergeba obieqtis samuSao ganrigs, aseve warmoadgens 
mniSvnelovan auditiswina nabijs. 
 

2.2.2 safexuri 2 – auditis momzadeba 
 
auditis midgomis gansazRvra  
 
auditis sawyis etapze, arsebul informaciaze dayrdnobiT, 
auditori da klienti unda SeTanxmdnen, ra tipis auditis 
Catarebas isaxaven miznad. pirvel rigSi, maT unda gadawyviton, 
mTliani obieqti detalurad iqneba Semowmebuli, Tu auditi 
koncentrirebas moaxdens sxvadasxva energomomxmarebel 
sistemebze.  auditis miznebi, dagegmili samuSaos moculoba, 
aseve saaudito obieqtis specifika gansazRvravs mosalodnel 
Sedegs. klienti, ra Tqma unda, SeiZleba dakmayofildes 
potenciuri energomenejmentis SesaZleblobebis martivi 
monaxaziT, Tumca ZiriTadad ori saxis Sedegia mosalodneli 
(ixileT 2.1): 
 
“standartuli auditi A(zogadi)”standartuli auditi romelic 
mowyobilobebis, sistemebisa da saeqspluatacio 
maxasiaTeblebis detaluri ganxilvisa da analizis gziT 
axdens energomoxmarebisa da energodanakargebis raodenobrivi 
maxasiaTeblebis daadgenas. amas SeiZleba daematos obieqtze 
Catarebuli zogierTi gazomva da testireba, raTa gaizomos 
sxvadasxva sistemis efeqturoba da maT mier moxmarebuli 
energiis raodenoba. 
 
“sruli  - kompiuterul modelirebaze dafuZnebuli” auditi 
iTvaliswinebs SenobebSi (sacxovrebel da yvela tipis 
sazogadoebriv SenobaSi) energiis moxmarebis nimuSebis ufro 
srul Sefasebas sistemuri midgomis gamoyenebiT, raTa 
SesaZlebeli gaxdes energodamzogi SesaZleblobebis dadgena 
da energomoxmarebis praqtikisa da rentabeluri RonisZiebebis 
ganzogadeba. 
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SeiZleba ise moxdes, rom klientma airCios skanirebis modeli, 
magram auditis procesSi aSkara gaxdes ufro detaluri 
auditis aucilebloba. aseT SemTxvevaSi, Tu klienti Tanaxmaa 
da moiTxovs auditis donis gazrdas, auditorma unda misces 
formaluri Tanxmoba im SemTxvevaSi, Tu arsebobs adekvaturi 
damatebiTi resursebi, aseve damatebiTi informaciis miRebis 
SesaZlebloba. 
 
auditis gundis Seqmna 
 
auditis kargi gundi warmatebis erT-erTi ZiriTadi elementia. 
ra Tqma unda, karg saauditoro kompanias SeiZleba hyavdes 
auditorebis mudmivi gundi, magram xSirad aseTi gundi 
specialurad mocemuli SemTxvevisaTvis iqmneba, anu 
damokidebulia auditis specifikur saWiroebebsa da miznebze. 
maSasadame, gundis zoma da Semadgenloba ganisazRvreba mas 
Semdeg, rac saaudito obieqtis Sesaxeb sakmarisi informacia 
iqneba uzrunvelyofili. auditis gundis xelmZRvaneli irCevs 
gundis calkeul wevrebs da akeTebs individualuri rolebisa 
da pasuxismgeblobebis delegirebas wevrebis kvalifikaciis 
gaTvaliswinebiT. unda moxdes interesebis potenciuri 
konfliqtebis gaTvaliswineba da klientis informireba gundis 
Semadgenlobis Sesaxeb. 
 
monacemebis da informaciis Segroveba 
 
monacemebis sandooba SeiZleba gadaiqces warmatebuli auditis 
gadamwyvet faqtorad. gamoTvlebis xarisxi, iseve rogorc 
saboloo rekomendaciebi da gadawyvetilebebi uSualod 
ukavSirdeba informaciis xarisxs. amgvarad, monacemebis 
Segrovebis etapi gadamwyvetia auditis procesSi. Mmonacemebis 
miReba unda moxdes Semdegi wyaroebidan: 
 

 komunaluri momsaxurebis qviTrebidan; 

 obieqtis arqiteqturuli da sainJinro gegmebidan; 

 adgilobrivi klimaturi cnobaridan4, 

 kompaniis/organizaciis energomoxmarebis monacemebis 
Canawerebidan. 

                                                 
4
saqarTveloSi es monacemebi sistematizebulia saqarTvelos gamoyenebiT samecniero 
cnobarSi. I nawili. gamoyofili klimaturi indeqsebi. 
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auditorebs dasWirdebaT auditis dawyebamde minimum erTi 
wlis ganmavlobaSi miRebuli energiis yvela wyaros 
komunaluri qviTrebi  - eleqtroenergiis, bunebrivi airis, 
Txevadi sawvavis da wylis, romelTac, rogorc wesi, unda 
asaxon obieqtis mimdinare operaciebi. Eenergomoxmarebis 
momavali tendenciebi unda ganisazRvros am monacemebze 
dayrdnobiT. 

rogorc ukve aRvniSneT, iseT qveynebSi, rogoricaa 
saqarTvelo, komunalurma qviTrebma SeiZleba sworad ar 
asaxos energiis moxmarebis moculoba da xasiaTi. magaliTad, 
bevr SedarebiT did obieqts SeiZleba hqondes erTi saerTo 
mricxveli ori an meti SenobisTvis, romlebic erTmaneTisgan 
sakmaod Sorsaa ganlagebuli da amasTan erTad aqvT 
gansxvavebuli operaciuli sistemebi da simZlavreebi. aseT 
SemTxvevebSi auditorebma unda moiZion 
mowyobiloba/danadgarebis simZlavris monacemebi da SeuTavson 
es monacemebi datvirTvis faqtors, daiTvalon energiis 
moxmareba mowyobilobis TiToeuli erTeulisaTvis.5 

auditorebi eyrdnobian gegmebsa da naxazebs obieqtis zogadi 
aRqmisTvis, energiis momxmarebeli  mowyobiloba/danadgarebis 
mdebareobis da energiis nakadebis gansazRvrisTvis. am gegmebis 
gamoyenebiT agreTve SeiZleba:L 

 iatakis, kedlebis da fanjris farTobebis gamoTvla; 

 Senobis SemzRudavi konstruqciis iseTi komponentebis 
dadgena, rogoricaa Tboizolacia; 

 mricxvelebis adgilmdebareobis dadgena. 

 

amindis monacemebi mniSvnelovania energiis momxmarebeli iseTi 
sistemebis Sesaswavlad, rogoricaa gaTbobisa da gacivebis 
sistemebi, romlebic periodulad funqcionirebs 
dadamokidebulia gare temperaturaze. 

                                                 
5
datvirTvis faqtori esaa energiis is wili, romelsac mowyobiloba faqtobrivad 
iyenebs maqsimumTan SedarebiT.  
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auditis gegmis, inspeqtirebis CamonaTvalebisa da samuSao 
dokumentebis momzadeba  
 

auditis Sesrulebis Tanmimdevruli da sistemuri midgomis 
uzrunvelsayofad saWiroa auditis gegmisa da inspeqtirebis 
CamonaTvalis Sedgena da gamoyeneba. auditis gegma iseTi 
dokumentia, romelic cvlilebisa da ganviTarebis saSualebas 
unda iZleodes auditis procesSi axali informaciis gamoCenis 
da/an pirobebis Secvlis SemTxvevaSi. es gegma muSavdeba 
auditis gundis xelmZRvanelis mier da klients waredgineba 
dasamtkiceblad. gegma aseve waredgineba auditis gundis 
wevrebsa da obieqtis menejments (Tu es ukanaskneli araa 
klienti). “esaa dagegmarebisa da komunikaciis umniSvnelovanesi 
instrumenti, romelic uzrunvelyofs auditis mier 
gansaxilveli sakiTxis dafarvis Tanmimdevrobasa da sisrules 
da resursebis efeqtur gamoyenebas” (Natural Resources Canada). 

auditis gegma unda Seicavdes Semdeg sakiTxebs: 
- auditis obieqtis monacemebs (organizaciuli da 

funqcionaluri erTeulebi, romlebsac auditi unda  
Cautardes, misamarTebi, sakontaqto informacia); 

- auditis Catarebis dros da adgils; 
- auditis miznebs; 
- auditis moculobas; 
- maRalprioritetuli energoauditis elementebis dadgenas; 
- ZiriTadi auditoruli saqmianobebis savaraudo vadebs da 

xangrZlivobas; 
- auditis gundis wevrebis sias; 
- auditis damkveTis xelmZRvanelobasTan Casatarebeli 

Sexvedrebis grafiks; 
- konfidencialurobis moTxovnebs; 
- auditis angariSis Sinaarss da formats, wardgenis 

savaraudo TariRs da ganawilebas.  
 

inspeqtirebis CamonaTvali warmoadgens “sagzao rukis” 
variants, romelic uzrunvelyofs auditis dasaxuli miznis 
warmatebiT miRwevas drois minimaluri raodenobis 
gamoyenebisa da auditis gegmaSi warmodgenili yvela ZiriTadi 
sakiTxis gaTvaliswinebiT. dResdReobiT inspeqtirebis 
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CamonaTvalis mravali versia arsebobs, magram saqarTvelos 
SemTxvevaSi Cven rekomendacias vaZlevT ENSI International–is mier 
SemuSavebul inspeqtirebis CamonaTvals, vinaidan Cveni 
rekomendacia aseve aris auditis CatarebaENSI-is sakvanZo 
ricxvebis kompiuterul programaze dayrdnobiT. ENSI 

inspeqtirebis CamonaTvali mocemulia am wignis pirvel 
danarTSi. igi Seicavs Semdeg ZiriTad punqtebs: 

 zogadi monacemebi, rogoricaa – 
proeqtis/Senobis/adgilmdebareobis saxelwodeba, 
klimaturi da energoauditis gundis monacemebi; 

 Senobis funqcionireba, m.S. eqspluataciaze da teqnikur 
momsaxurebaze pasuxismgebeli personali/kompania; 
eqspluataciisa da teqnikuri momsaxurebis arsebuli 
kontraqtebi; dadgmuli mricxvelebi da a.S. 

 Senobis Sida garemo, gamoyenebis da gaTbobis ganrigebi; 

 moxmareba, energiisa da wylis moxmarebis CaTvliT; 

 Senobis SemzRudavi konstruqcia, gare kedlebis; 
fanjrebi, karebebis, saxuravis, saxuravis fanjrebis, 
iatakis CaTvliT; RonisZiebebi - Senobis SemzRudavi 
konstruqcia;  

 gaTbobis sistema, gaTbobis sistemis RonisZiebebis 
CaTvliT;6 

 ventilaciis sistema, ventilaciis sistemis RonisZiebebis 
CaTvliT; 

 cxelwyalmomarageba, cxelwyalmomaragebis RonisZiebebis 
CaTvliT; 

 ventilatorebi da tumboebi, ventilatorebisa da 
tumboebis RonisZiebebis CaTvliT; 

 ganaTebis sistema, ganaTebis sistemis RonisZiebebis 
CaTvliT; 

 sxvadasxva, sxvadasxva RonisZiebebis CaTvliT; 

                                                 
6adgilis dazogvis mizniT aq moyvanilia inspeqtirebis CamonaTvalis mxolod yvelaze 
ZiriTadi sakiTxebi. Ffaqtobrivad, “gaTbobis sistema”gvawvdis detalur teqnikur 
monacemebs mowyobilobebis Sesaxeb, aseve, magaliTad, avtomaturi kontrolis, 
ganawilebis sistemis da sxva, im dros, rodesac “RonisZiebebi” Seicavs 19 standartul 
variants da gvTavazobs adgils gauTvaliswinebeli SemTxvevisTvis. analogiurad 
SeiZleba inspeqtirebis CamonaTvalSi mocemul sxva sistemebze msjeloba. 
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 gamagrilebeli (haeris kondicirebis) sistemebi, 
gamagrilebeli (haeris kondicirebis) RonisZiebebis 
CaTvliT; 

 Senobis gare teritoria, Senobis gare teritoriis 
RonisZiebebis CaTvliT. 

 

 
winaswari analizis Catareba 
 
auditis sawyis etapze tardeba monacemebis winaswari analizi 
obieqtze zogadi warmodgenis Sesaqmnelad, iseve rogorc 
darCenili samuSaos raodenobis Sesafaseblad da samuSao 
gegmaSi Sesworebebis Sesatanad. es aseve gulisxmobs 
energomoxmarebis ZiriTadi areebis dadgenas, komunaluri 
qviTrebis Segrovebasa da analizs, saxeldobr bunebrivi airis 
da eleqtroenergiis, agreTve Txevadi sawvavis da naxSiris (Tu 
aseTi gamoiyeneba). am etapis mTavari Sedegi aris obieqtis 
energobalansi, romelic gamoiTvleba zemoTmoyvanili 
informaciis safuZvelze da mowmdeba energomoxmarebis 
komponentebis safuZvelze. es auditors aZlevs saSualebas, 
gamoyos is areebi, sadac energia yvelaze didi raodenobiT 
moixmareba da Semoinaxos isini ufro safuZvliani 
gamokvlevisTvis Semdgomi vizitebis ganmavlobaSi. 
 

 

2.2.3 safexuri  3 – auditis ganxorcieleba 

 
Sesavali krebis Catareba  
 

auditis dawyeba aucilebelia auditis gundis da klientis 
personalis erToblivi Sesavali krebis CatarebiT. am 
Sexvedris warmatebazebevriadamokidebuli, igi gansazRvravs 
auditis xasiaTs. Sexvedris dros sasurvelia Semdegi 
punqtebis ganxilva: 
 

- auditis miznebi (amocanebi), moculoba da gegma; 
- auditis gegmaSi, saWiroebisamebr, cvlilebebis Setana; 
- auditis meTodologia; 
- auditis dros sakomunikacio kavSirebi;  

- resursebisa da obieqtebis xelmisawvdomoba;  
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- mmarTvel gundTan Sexvedrebis grafiki (daskvniTi krebis 
CaTvliT);  

 
am Sexvedram xeli unda Seuwyos or jgufs Soris 
urTierTgagebas. aseve rekomendebulia, auditis gundis 
xelmZRvanelma klientis warmomadgenlebs auditis SezRudvebi 
gaacnos. es gamarTlebulia, radgan gamokvleva dafuZnebulia 
SezRudul dakvirvebebze da misi Sedegebi warmoadgens 
rekomendaciebs klientis Semdgomi moqmedebisaTvis da ara mza 
menejerul gadawyvetilebebs. 
 

sawyisi SemovliTi turis Catareba 

vinidan gundis zogierTi wevri (ufro xSirad ki maTi 
umetesoba), SeiZleba, obieqtze adre ar yofila, aucilebeli 
xdeba obieqtis sawyisi SemovliTi turis Catareba. es xels 
uwyobs orinetaciasa da problematuri sferoebisa da 
ZiriTadi problemebis miniSnebas. aseTi “Semovlebi” auditis 
momdevno etapebzec SeiZleba ganmeordes siRrmiseuli kvlevisa 
da dakvirvebis sawarmoeblad.  

obieqtis auditis ganxorcieleba gegmis mixedviT, informaciis 
Segroveba 
 
Zalian mniSvnelovania auditis gegmis rac SeiZleba 
guldasmiT dacva mTliani warmatebis miRwevis 
uzrunvelsayofad. auditis gegmis umniSvnelovanesi komponenti 
– inspeqtireba, moicavs interviuebs, obieqturi monacemebis 
Segrovebasa da dakvirvebebs. es sruldeba (Tu saWiroa) 
gazomviTa da aRricxviT auditoris mier. aseT SemTxvevebSi 
uzrunvelyofili unda iyos obieqtis personalis mxardaWera. 
aseTi inspeqtireba unda Catardes Cveulebriv samuSao 
saaTebSi, magram SeiZleba saWiro gaxdes arasamuSao vizitebic, 
imisaTvis, rom gairkves, tyuilad xom ar muSaobs raime 
mowyobiloba/danadgari an sxva raime xarvezis, 
gamosaaSkaraveblad, romelic momuSave mowyobilobebis 
SemTxvevaSi SeiZleba ar gamovlindes. inspeqtirebis 
CamonaTvali auditis am etapze gamoiyeneba problemuri areebis 
dasadgenad da energomenejmentis SesaZleblobebis 
gansasazRvrad. es yvelaferi unda gadaixedos da Semowmdes  
auditis Semdgomi etapebis ganmavlobaSi, diagnostikuri 
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meTodologiis gamoyenebisas. am dros SeiZleba saWiro gaxdes 
sxva Cvenebebi da damatebiTi RonisZiebebisa da aRricxvis 
Catareba. Sedegad, auditorebs SeuZliaT moaxdinon  
energoefeqturobis gaumjobesebaze mimarTuli RonisZiebebis 
gamoTvla da formulireba. 
 
informaciis analizi; auditis Sedegebis Sefaseba; 
energomenejmentis ZiriTadi SesaZleblobebis gansazRvra 

auditorebis mier xdeba auditis dros Segrovebuli 
informaciis ganxilva da winaswari Sedegebisa da daskvnebis 
formulireba. aseTi daskvnebi unda SemuSavdes konsensusis 
safuZvelze, iseve rogorc rekomendaciebi da 
energomenejmentis SesaZleblobebi. am etapze unda moxdes 
mosalodneli energodazogvis pirveli miaxloebiTi 
raodenobrivi gaTvla, romelic sakmaod advilia ENSI sakvanZo 
ricxvebis kompiuteruli programis gamoyenebiT. 

energomenejmenetis SesaZleblobebis mimoxilva klientis 
warmomadgenelTan erTad, saboloo Sexvedris Catareba. 

saboloo Sexvedramde auditis Sedegebi unda iqnas wardgenili 
da mokled ganxiluli klientis warmomadgenelTan. amgvarad 
xdeba gansaxilveli sakiTxebis Temebis da raodenobis  
Semcireba saboloo Sexvedris dros. auditis Sedegebi da 
daskvnebi waredginebaobieqtis  menejments. Sexvedris Semdeg 
obieqtis warmomadgenlebs auditis Sedegebze naTeli 
warmodgena unda hqondeT, maT unda aRiaron da daeTanxmon maT 
(energoefeqturobis gaumjobesebis RonisZiebebis CaTvliT, 
Tumca detalizaciis gareSe). Tumca amis miRweva yovelTvis 
SesaZlebeli araa da saWiroa damatebiTi Sexvedrebi da 
konsultaciebi gansxvavebebis aRmosafxvrelad. 

 

 
2.2.4 safexuri 4 – auditis angariSi 
 
detaluri analizisa da Sefasebis ganxorcieleba  
 
sanam kompiuteruli modelebi farTod gavrceldeboda, xSirad 
xdeboda, rom obieqtze Catarebuli auditoruli RonisZiebebi 
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auditorebs saSualebas ar aZlevda energoauditis 
informaciis detaluri analizi CaetarebinaT. kompiuteruli 
modelirebis saSualebiT auditorebi ufro zust Sedegebamde 
midian im sakiTxebSi, romlebic exeba 
mowyobiloba/danadgarebis da sistemebis mier gamoyenebuli da 
dakarguli - energiis raodenobas; aseve danazogebis Sefasebas, 
romelicaa mosalodneli energoefeqturobis RonisZiebebis 
danergvis Sedegad. kompiuteruli programa, rogoricaa ENSI 
sakvanZo ricxvebis programa, romelic rekomendebulia da 
gamoiyeneba saqarTveloSi, xels uwyobs realisturi 
rentabelurobis analizis Catarebas TiToeuli potenciuri 
gaumjobesebis upiratesobis CvenebiTa da prioritetebis 
dadgenis xelSewyobiT. 
 
daskvnebis da rekomendaciebis formulireba, auditis 
angariSis proeqtis momzadeba da aRniSnuli proeqtis 
ganxilva auditis damkveTis warmomadgenelTan.    

 
auditis procesis saboloo etapze, energomenejmentis 
SesaZleblobebis SerCeva unda dasruldes  da damtkicdes. 
saqarTvelos SemTxvevaSi ENSI ekonomikuri kompiuteruli 
programa gamoiyeneba TiToeuli arCeuli rentabeluri 
RonisZiebis momgebianobis gamosaTvlelad. SerCeuli 
RonisZiebebis CamonaTvali unda Sefasdes, rogorc 
RonisZiebebis sruli  CamonaTvali, romelic axdens 
ekonomikuri momgebianobis prioritetul ranJirebas, 
dawyebuli ekonomiuri Sefasebis TvalsazrisiT yvelaze 
rentabeluri RonisZiebidan, yvelaze xanmokle amonagebis 
periodiT. amis Semdeg SesaZlebelia saboloo angariSis 
pirveli variantis momzadeba auditis daskvnebisa da 
rekomendaciebis CaTvliT. rodesac moxdeba angariSis 
Sinaarsis ganxilva da klientis warmomadgenlebi mas 
daeTanxmebian, angariSi SeiZleba dasruldes da gadaeces 
dainteresebul pirebs. 
 
auditisSemdgomi saqmianoba  - energoefeqturobis danergva  

energoauditis dasrulebis Semdeg, klientis energomenejmentis 
gundi principSi mzad unda iyos, imoqmedos energomenejmentis 
SesaZeleblobis Sesabamisad da axali samuSao scenarebi 
SeimuSavos. miuxedavad imisa, rom energoauditori am etapze 
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ar monawileobs, ganviTarebadi qveynis pirobebSi mas SeiZleba 
mimarTon TxovniT, am procesSi konsultantis roli 
Seasrulos. 

 

Tavi 3 – energiis aRricxva da analizi 

 
3.1  energetikuli balansi  
 
energoauditi sakmaod farTodaa gavrcelebuli ganviTarebul 
qveynebSi. Sesabamisad arsebobs am terminis sakmaod bevri 
msgavsi ganmarteba. erT-erTi yvelaze popularuli ganmartebis 
Sesabamisad  “energoauditis saerTo mizans, Senobis sistemebis 
energomoxmarebis efeqturobis Sefaseba warmoadgens” (Thumann, 

A., et al, 2003, Chapter 2).aseTi Sefaseba rom moaxdinos, 
energoauditori Cveulebriv iwyebs samuSaos obieqtze 
Semomavali energiis nakadebis dadgeniT. amisaTvis is amowmebs 
komunaluri momsaxurebis mricxvelebis (Tu aseTi saerTod 
arsebobs, rac ganviTarebad qveynebSi sakmaod gavrcelebuli 
movlenaa) an iyenebs sxva, arapirdapir meTodebs. is agrovebs 
da ganixilavs minimum erTi wlis qviTrebs yoveli 
sawvavisaTvis (magaliTad eleqtroenergiis, bunebrivi airis, 
mazuTis  da nebismieri sxvis). Semdeg is adgens yoveli am 
sawvavis Semosuli nakadis moculobas, Slis maT calkeul 
funqciebad da adgens energiis dazogvis potencials. 
Segrovebuli informacia gamoiyeneba obieqtis saeqspluatacio 
parametrebis, problemuri areebis da energomenejmentis 
xelSemwyobi SesaZleblobebis (exS) dasadgenad; agreTve 
energiis moxmarebis Semcirebis dasagegmad da 
gansaxorcielebuli RonisZiebebis efeqturobis monitoringis 
sabaziso donis dasadgenad.  

 
energetikuli balansis Sedgena warmoadgens standartuli an 
yovlismomcveli doneebis energoauditis mniSvnelovan nawils. 
es gulisxmobs obieqtis energomoxmarebis analizs, energiis 
wyaroebis dadgenas, miwodebuli energiis raodenobis 
gansazRvras da imis detalur aRweras, Tu ra mizniT 
gamoiyeneba energia. analizma unda daadginos mniSvnelovani 
faqtorebi, romelic zemoqmedebas axdens energiis gamoyenebaze. 
magaliTad, muSaobis saaTebi da cvlilebebi dRiur da wliur 
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datvirTvebSi im SemTxvevaSi, Tu qveynis kanonmdebloba 
iTvaliswinebs gansxvavebul energotarifebs.7 energetikuli 
balansis momzadebis procesSi, erTi wlis ganmavlobaSi 
moxmarebuli energia Sedarebulia energiis Teoriul 
raodenobasTan, romelic obieqtma unda moixmaros 
(individualuri saboloo moxmarebis gaangariSebiT). am 
procesSi aRmoCenili gansxvavebebi xSirad iZleva araefeqturi 
areebis dadgenis saSualebas 
 
energetikuli balansi warmoadgens obieqtze arsebuli 
danadgarebis CamonaTvals da energiis saboloo moxmarebis da 
Sesyiduli energiis Sedarebas. energiis saboloo moxmarebis 
da Sesyiduli energiisSesadarebladsaWiroa momzaddes 
obieqtze arsebuli  yvela danadgaris CamonaTvali, maTi 
nominaluri (eleqtroenergia, siTburi energia) 
energomoTxovniT an gamomuSavebiT da tipuri ,,CarTuli“ 
drois grafikiT.  

 
energetikuli balansis momzadeba 

 
zemoTxsenebuli  monacemebi Setanil unda iqnas eleqtronul  
cxrilSi. energiis moxmareba SeTanxmebuli unda 
iyosaRricxul monacemebTan, sanam ar dadgindeba  misaRebi 
(±5%) balansi dRe-Ramis da zamTar-zafxulis gazomil 
moTxovnasTan.  Tu SesaZlebeli iqneba eleqtroenergiis 
gamoyenebis 24-saaTiani profilis SemuSaveba, igi SeiZleba 
SevadaroTgasaSualoebulmonacemebs. Cveulebriv, SeuZlebelia 
gazis da sxva sawvavis saaTobrivi moxmarebis monacemebis 
mopoveba. amgvarad, energiis am wyaroebisTvis mxolod zamTris 
da zafxulis saSualo dRiuri balansis mopoveba SeiZleba.  

energetikuli balansi unda Sedges obieqtze gamoyenebuli 
energiis yvela wyarosaTvis. energetikuli balansis 
dasasruleblad unda moxdes miwodebuli energiis raodenobis 
Sedareba energiis momxmarebeli yvela danadgarebis da 
procesebis mier moxmarebuli energiis raodenobasTan. 
aRniSnulis ganxorcieleba SesaZlebelia 12-Tviani periodis 
qviTrebis, an sxva Canawerebis  moZiebiT, raTa dadgindes 
energiis sruli wliuri moxmareba. tipur saofise SenobaSi 

                                                 
7saqarTvelos es jer-jerobiT ar exeba. 
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energiis momxmarebeli danadgarebi da procesebi 
warmodgenilia,magaliTad: [orTqlis] qvabebiT, samacivro 
danadgarebiT, ganaTebiT,  gaTbobiT, ventilaciiT da 
kondicirebiT, ofisis mowyobilobebiT da a.S.       

Sesyiduli energiis da moxmarebuli energiis gamoyenebis 
erTmaneTTan Sedarebis procesi,Cveulebriv, ganmeorebadi 
procesia, rogorc es Semdgom safexurebSia miTiTebuli:   

1. kvtsT daricxuli  = kvtsT gamoangariSebuls?  
2. Tu ,,ki”, an gansxvaveba 5%-ze naklebia, maSin es sizuste 
misaRebia . 

3. Tu ,,ara”, maSin Tavidan unda iqnas ganxiluli da 
gamoangariSebuli kvtsT da unda davubrundeT pirvel 
safexurs (Armstrong, T., et al, 2007, p.16). 

 

 
eleqtroenergiis da bunebrivi airis momxmarebeli 
danadgarebis energoCanawerebiTveebis mixedviTwarmodgenilia 
eleqtronul cxrilSi(cxrili 3.1).  

 
cxrili 3.1energoCanawerebi Tveebis mixedviT 
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ivlisi        

agvisto        

seqtembe
ri 

       

oqtombe
ri 

       

noemberi        

dekember
i 

       

sul        

 
daricxuli energia 
 
TiToeul qviTarSi Setanili Sesyiduli energiis raodenoba 
gamoisaxeba kvtsT-Si eleqtroenergiis SemTxvevaSi, qvanaxSiris 

– tonebSi, bunebrivi airis – m3-Si. imisaTvis, rom SesaZlebeli 
gaxdes am gansxvavebuli maCveneblebis auditSi gamoyeneba, 
xdeba maTi gadayvana iseT saerTo erTeulSi, rogoric kvtsT-
ia. es iZleva maTi SedarebiTi analizis saSualebas. amisTvis 
gamoiyeneba aRniSnuli sawvavebis  Tbounarianoba da energiis 
gardaqmnis koeficientebi. 

auditis procesSi, rodesac saqme gvaqvs mTlian daricxul 
energiasTan, energetikuli balansis sizustis asamaRleblad 
SeiZleba gamoyenebul iqnas ramdenime meTodi. kerZod, es 
SeiZleba iyos: 

- energiis wliuri moxmarebis analizi energiis TiToeuli 
saxeobisaTvis; 

- Sida mricxvelisinformaciis gamoyeneba, sadac es 
mricxveli arsebobs. 

 
 
gamoangariSebuli energia 
 
gamoyenebuli energiis gamoangariSebuli raodenobis 
dasadgenad, aucilebelia adgilze arsebuli yvela energiis 
momxmarebeli mowyobiloba/danadgaris da maTi Sesabamisi 
nominaluri datvirTvebis dokumentireba.  
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magaliTad, eleqtorenergiis gamoyeneba ganaTebisTvis da 
ofisis mowyobilobebisTvis naCvenebia eleqtronul crilSi. 
(cxrili 3. 2).  
 

cxrili 3.2 ofisis ganaTebisa da mowyobilobebisaTvis 
eleqtroenergiis gamoyenebis tipuri magaliTi 
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wyaro: adaptirebulia Armstrong, T., et al, 2007, p.17, table 3-2-dan. 
 
energiis gamoyenebis indeqsi (egi) 
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Senobis energiis gamoyenebis, misi msgavsi Senobis tipTan 
Sesadareblad, an wlidan wlamde energiis gamoyenebis Tvalis 
misadevneblad, saWiroa   saerTo maxasiaTebelis (magaliTad 
indikatoris) arseboba. Sesaferis indikators warmoadgens 
energiis kuTri moxmareba, romelic gamoisaxeba rogorc 
energiis gamoyenebis indeqsi (egi). energiis gamoyenebis indeqsi 
gamoisaxeba kvtsT/kvadratul metrze weliwadSi (kvtsT/m2/w). is 
gamoiangariSeba elqtroenergiis da sxva sawvavebis wliuri 
moxmarebis gadayvaniT kvt-ebSi da Semdeg Senobis farTobze 
gayofiT.  egi energodazogvis SedarebiTi potencialis karg 
sazoms warmoadgens im SemTxvevaSi, Tu mas gamoviyenebT 
gansazRvruli tipis Senobis energoauditis kriteriumTan 
kavSirSi. rac naklebia egi, miT naklebia energiis dazogvis 
potenciali. 
 
kriteriumebi da maTi gamoyeneba 

 
energiis gamoyenebis gayofiT energiis warmoebaze im obieqtze, 
sadac auditi tardeba, viRebT egi-s, rac samrewvelo 
auditisaTvis aris ufro gamosayenebeli (egi=energiis 
gamoyeneba/gamomuSavebis paremetrze). aseve SeiZleba energiis 
gamoyenebis indeqsis gamoangariSeba wliuri, yovelTviuri da 
zogjer, Tu saWiroa, dRiuri energiis moxmarebisTvis da 
warmoebisTvis. xdeba aseTi gamoangariSebuli egi-s Sedareba 
standartul egi-Tan imave tipis samrewvelo sawarmoebisaTvis, 
raTa dadgindes, rogoria  im obieqtis energiis moxmareba, 
sadac auditi tardeba – dabali, saSualo, Tu maRali.   
moxmarebis kriteriumebis dasadgenad drois sxvadasxva 
periodebSi gaTvaliswinebuli unda iqnas amindis da 
temperaturis gavlena. amisaTvis arsebobs gradus-dReebis 
monacemebi.8 saqarTvelosaTvis amgvari kriteriumebis dadgena 
SesaZlebelia Zveli sabWoTa samSeneblo normebis an sxva 
iseTi qveynebis samSeneblo normebze dayrdnobiT, romelTa 
klimaturi parametrebi Sesadaria saqarTvelosTan; an ukve 
Catarebul auditebze dayrdnobiT, da a.S. 

. 
datvirTvis faqtori (df) 
 

                                                 
8ixileT 2.2.2 
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datvirTvis faqtori (df) Cveulebriv yuradRebaSi miiReba 
didi samrewvelo sawarmoebisa da komerciuli SenobebisaTvis. 
is asaxavs urTierTobas eleqtroenergiis gamoyenebas (kvtsT) 
da moTxovnilebas (kvt) Soris. df sazogadod gamoiTvleba 
eleqtroenergiis yovelTviuri gamoyenebis SefardebiT 
moTxovnaze, Semdeg saaTebis raodenobaze daricxvis periodSi. 
es iZleva saSualo moTxovnis Sefardebas pikur moTxovnasTan 
da warmoadgens danaxarjebis dazogvis potencialis karg 
indikators (eleqtroenergiis zogierTi datvirTvis arapikur 
saaTebze gadatanis gziT saerTo moTxovnis Sesamcireblad) 
 

magaliTi:ra aris ganuwyvetliv momuSave obieqtis datvirTvis 
faqtori, romelic moixmars 526,200 kvtsTenergias 30 dRian 
daricxvis periodSi da gaaCnia dadgenili pikuri moTxovna 
5.153kvt-is odenobiT? datvirTvis faqtorisgamoTvlis nimuSi 
qvemoT aris moyvanili: 

eleqtroenergiis yovelTviuri moxmareba = 526,200kvtsT 

pikuri moTxovna = 5,153kvt 

muSaobis mTliani saaTebis raodenoba  = 210sT 

daricxvis periodi = 30dRe 

datvirTvis faqtori = [526,200kvtsT / 5,153kvt] / 210sT = 0.49 
 
 
eleqtroenergiis maqsimaluri Teoriuli datvirTvis faqtori 
obieqtisaTvis, romelic moixmars eleqtroenergias ucvlel 
doneze moTxovnis mricxvelze aRricxuli yvelaze maRali 
moTxovniT, tolia  1 (erTis).9 datvirTvis faqtori 1 
gviCvenebs, rom ar arsebobs gadaxrebi moxmarebaSi an 
moTxovnaSi dRis pikuri saaTebis dros. obieqtebis 
umravlesoba dRe-RameSi 24 saaTis ganmavlobaSi ar muSaobs, 
amgvarad, datvirTvis faqtorebi, Cveulebriv, SesamCnevad 
dabali iqneba, vidre Teoriuli maqsimumi. maRali datvirTvis 
faqtoris mqone obieqtebisTvis, moTxovnis Semcirebis 

                                                 
9
moTxovnis mricxveli warmoadgens mricxvelis gansakuTrebul tips, romelic 
Cveulebriv gvxvdeba did komerciul SenobebSi da samrewvelo sawarmoebSi. termini 
“moTxovna” gansazRvravs energiis pikur moTxovnas  drois mocemuli intervalisaTvis. 
energiis mimwodeblebis umetesoba zomavs da Semdeg uyenebs angariSs Tavis “moTxovnis 
momxmarebels” umaRlesi 15 an 30 wuTiani moTxovnis intervalisaTvis Tvis ganmavlobaSi. 
Sesabamisad, moTxovnis mricxveli zomavs rogorc energiis moxmarebas (kv/sT), aseve 
energiis pikur gamoyenebas anu moTxovnas (kv).http://elpaso.apogee.net/foe/ftsdwd.asp 
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erTaderT saSualebas ufro efeqturi eleqtrodanadgarebis 
damontaJeba warmoadgens. dabali datvirTvis faqtori imis 
kargi maCvenebelia, rom obieqts gaaCnia pikuri moTxovnebi  
daricxvis periodis garkveul dros. saWiroa aRniSnuli 
pikuri moTxovnebis dadgena da gakontroleba. 
meorexarisxovani danadgarebis funqcionireba SeiZleba 
SeizRudos pikuri moTxovnis periodebSi da maTi 
funqcionireba gadatanili iyos  arapikur saaTebSi. agreTve 
SesaZlebelia rekomendaciis gaweva, raTa moxdes SedarebiT 
didi danadgerebis samuSao grafikis Secvla an maTi 
morigeobiT gamoyeneba. energomenejmentis kontrolis mraval 
sistemas gaaCnia moTxovnis SezRudvis da datvirTvis myisi 
gantvirTvis SesaZleblobebi, rac misaRebi datvirTvis 
faqtorebis SenarCunebis saSualebas iZleva. mniSvnelovania 
datvirTvis faqtoris monitoringi da imis dadgena, Tu ra 
iTvleba normalurad TiToeuli obieqtisaTvis, aseve 
eleqtroenergiis gamoyenebis  da datvirTvis faqtoris 
nebismieri mniSvnelovani cvlilebis aRricxva. 

 
3.2 energomonacemebis analizi 

diagramis da moxmarebis monacemebis analizi mniSvnelovania 
imis dasadgenad, Tu rogor xdeba obieqtebze energiis 
moxmareba da yvelaze metad romeli faqtorebi zemoqmedebs 
energiis moxmarebaze. aRniSnulis ganxorcieleba xdeba 
SenobaSi energiis momxmarebeli sistemebis gansazRvriT da 
imis dadgeniT, Tu rogor funqcionirebs TiToeuli sistema 
mTeli wlis ganmavlobaSi. zogierTi sistemebi mTeli wlis 
ganmavlobaSi funqcionireben, maSin, roca danarCenebi SeiZleba 
mxolod zamTris, an zafxulis dReebSi funqcionirebdenen. am 
SemTxvevaSi, energiis wliuri moxmareba iyofa sabaziso da 
sezonur datvirTvebad da danadgarebi misadagebulia 
TiToeuli kategoriisaTvis, rac xels uwyobs yvelaze 
energotevadi danadgarebis da sistemebis  gansazRvras. 
Sesabamisad, SesaZlebeli xdeba im RonisZiebebis Sefaseba da 
warmodgena, romlebic im ubnebze Seamcirebs energiis 
moxmarebas. energomonacemebi unda mowesrigdes da 
Camoyalibdes prezentaciis saxiT, sqemebiT, cxrilebiT da 
seqtoruli diagramebiT, romlebic aadvilebs moxmarebis 
tendenciebis gagebas da imis gacnobierebas, Tu TiToeuli 
Senoba rogor iyenebs energias. vizualurad warmodgenili 
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informacia ufro sainteresoa da martivad gasagebi, vidre 
mxolod teqsturi formati.           

sabaziso datvirTvebi 
 
sabaziso datvirTvebi aris energiis momxmarebeli sistemebi, 
romlebic energias moixmaren ganuwyvetliv mTeli wlis 
ganmavlobaSi. energiis TiToeuli tipisTvis sabaziso 
datvirTvis dadgena SeiZleba energiis moxmarebis, an 
Rirebulebis  mrudis gaswvriv yvelaze dabali moxmarebis 
saSualo niSnulze horizontaluri xazis gavlebiT. 

sabaziso datvirTva aris moxmarebis, an Rirebulebis nawili 
xazis qvemoT, rogorc es nax. 3.1-Si aris naCvenebi. tipuri 
sabaziso datvirTva moicavs ganaTebas, saofise danadgarebs, 
mowyobilobebs, cxelwyalmomaragebas da ventilacias.  

 

 

 

 

 

 

 

 

 

 

 

 
nax. 3.1: sabaziso da sezonuri datvirTvebis grafiki 
TbilisisaTvis, k. meliqiZe 
 
sezonuri datvirTvebi 
 
sezonuri datvirTvebi, magaliTad gaTboba da haeris 
kondicireba, ganisazRvreba, rogorc moxmarebis an 
Rirebulebis nawili, romelic im xazis zemoT aris 
ganlagebuli, romelic sqemaze sabaziso datvirTvebis 
dasadgenad gamoiyeneba. sezonuri datvirTvebi SeiZleba iyos 
amindis, an Senobis funqcionirebis cvlilebebis Sedegi. 
magaliTad, saswavlo weli. maRalma sezonurma datvirTvebma 
SeiZleba gamoavlinos energiis moxmarebis Semcirebis 
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SesaZleblobebi gaTbobis da haeris kondicirebis 
danadgarebis, temperaturis kontrolis, Senobis SemzRudavi 
konstruqciis an sxva sistemebis gaumjobesebiT, romlebzec 
zemoqmedebas axdens sezonuri eqspluatacia. sezonuri da 
sabaziso datvirTvebi erTmaneTTan dakavSirebulad unda 
ganvixiloT, imisaTvis, rom ukeT SevicnoT romelime mocemuli 
obieqtis energiis dazogvis potenciali, gamovavlinoT 
energiis momxmarebeli is sistemebi, romelTac energiis 
dazogvis yvelaze didi potenciali aqvT (ZiriTadad ganaTeba, 
cxelwyalmomarageba, gaTboba da kondicireba). 
 
moxmarebis ZiriTadi mimarTulebebi 

 
moxmarebis monacemebis Sefasebis erT-erTi yvelaze martivi 
gzaa kvtsT-Si, moTxovnaSi, bunebriv airSi, an RirebulebaSi 
aRmavali da daRmavali tendenciebis gamovlena.  es SeiZleba 
ganxorcieldes ori an meti wlis yovelTviuri monacemebis 
erT grafikze dataniT, an ramdenime wlis mxolod jamuri 
monacemebis grafikis SedgeniT. 
 
12-Tviani morigeobiTi meTodi  

 
monacemebisSefasebis kidev erTi sasargeblo meTodia 12-Tviani 
morigeobiTimeTodi, romlis Sesabamisad axali 12 Tvis jami 
gamoiangariSeba yovelTve, bolo Tvis gamoklebiTa da axali 
Tvis damatebiT. am saxis diagrama SedarebiT brtyeli xazia, 
Tu energiis moxmarebaSi mniSvnelovan cvililebes ar eqneba 
adgili. miuxedavad imisa, rom yovelTviuri ricxvi aris 
wliuri jami, nebismieri swrafi cvlileba, im Tvis 
ganmavlobaSi Sesrulebuli samuSaos Sedegi iqneba. es 
diagrama sasargebloa auditorisTvis da mas obieqtis mier 
energiis mTliani moxmarebis tendenciis danaxvis 
SesaZlebelobas aZlevs. magaliTad, TandaTanobiTi zrda 
SesaZlebelia mianiSnebdes, rom gaizarda datvirTva an 
warmoeba, an sistemis efeqturoba nel-nela gauaresda. es 
diagrama diagnostikuri instrumentia, vinaidan gviCvenebs 
moxmarebas Tveebis mixedviT da morigeobiT wliur 
mimarTulebas, calke y-RerZze. amgvarad, wliuri tendenciis 
diagramis Sesadgenad saWiroa 12 Tvis monacemebi (Thumann, A., et 

al, 2003, Chapter 2).  
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3.3  energiis momxmarebeli sistemebi 

 
energiis gamoyenebis sezonur da sabaziso datvirTvebad 
dayofis Semdeg, saWiroa obieqtis ZiriTadi 
energomomxmarebeli sistemebis CamonaTvalis momzadeba. Semdeg 
auditorma unda Seafasos, TiToeuli es sistema rodis da 
ramden xans  muSaobs wlis ganmavlobaSi. am dros yoveli 
sistema  unda Sefasdes energiis moxmarebis TvalsazrisiT da  
dadgindes am moxmarebuli energiis raodenoba.  am dros 
agreTve SesaZlebelia potenciuri danazogebis gamovlena. 
energiis gamoyenebis “mibmiT” Senobis gansazRvrul sistemebTan 
SesaZlebelia yvelaze didi potenciuri danazogebis mqone 
ubnebis dadgena. Senobis sxvadasxva energosistemis 
moxmarebaSi (%-Si) cvlilebebis warmoCeniT, SesaZlebeli xdeba 
energiis ZiriTadi momxmarebeli sistemebis gansazRvra da 
energiis gamoyenebis profilebis Seqmna. rogorc ki mTavrdeba 
saboloo moxmarebis profilebis Sefaseba, auditori iyenebs 
am informacias potenciuri energomenejmentis RonisZiebebis 
(emR) winaswari CamonaTvalis mosamzadeblad da obieqtze 
auditoruli saqmianobebis prioritetebis dasadgenad.10 
 
arsebul did sacxovrebel da komerciul SenobebSi Yyvelaze 
zogadi energomenejmentis RonisZiebebi sazogadod Semdeg 
kategoriebad iyofa:        Y           
• Senobis SemzRudavi konstruqcia  
• Senobis funqcionireba 

• ganaTebis sistemebi 

• gaTbobis, ventilaciis da haeris kondicirebis sistemebi 

• gaTbobis, ventilaciis da haeris kondicirebisganawilebis 
sistemebi 
• energomenejmentis kontrolis  sistemebi 
• energo sistemebi 
• cxelwyalmomaragebis  sistemebi 
• siTbos aRdgenis SesaZleblobebi 

 
obieqtis mierenergiis gamoyenebis trendebis Sefaseba agreTve 
iwvevs: 

- energiis dazogvis potencialis realisturi Sefasebis 
kriteriumebis dadgenas; 

                                                 
10emR agreTve cnobilia rogorc energoSemnaxveli RonisZiebebi (eSR). 



 67 

- aTvlis sabaziso donis dadgenas, rom SesaZlebeli 
gaxdes rekonstruqciis Semdgomi energiis gamoyenebis 
masTan Sedareba.  

 
auditis standartuli dokumentaciis garda, sasurvelia, 
auditis gundma gaavrcelos kiTxvarebi saboloo 
momxmareblebs Soris, im mizniT, rom  Segrovdes informacia 
Tburi komfortis, ganaTebis komfortis, calkeuli 
sarTulebis/ofisebis samuSao saaTebis, eleqtrodanadgarebis 
da aparaturis da a.S. Sesaxeb. mopovebul informaciaze 
dayrdnobiT auditis gunds miecema SesaZlebloba 
gaaumjobesos Semdgomi auditis saqmianoba, iseve rogorc 
aRmoaCinos xarvezebi arsebul monacemTa bazebSi. 
inspeqtirebis Sedegebze auditors miecema saSualeba 
daadginos Senobis Tburi maxasiaTeblebi, agreTve iseTi 
energiis momxmarebeli danadgarebi/sistemebi, rogoricaa: 
 

- Senobis maxasiaTeblebi; 

- gaTbobis, ventilaciis da haeris kondicirebis sistemebi, 
maTi komponentebi (ventilatorebi, tumboebi, milsadenebi, 
haersadenebi da a.S.) da saeqspluatacio maxasiaTeblebi 
(haeris modinebis siCqare,temperatura, wneva da a.S.); 

- sxvadasxva danadgarebis/sistemebis datvirTvebi, an 
gamoyeneba; 

- sxvadasxva danadgarebis/sistemebis marTvis meqanizmebi 
(regulatori, gamSvebi, sensori, marTvis logikuri sqemebi 
da a.S.); 

- sinaTlis wyaros saxeebi, maTi maxasiaTeblebi da marTvis 
meqanizmebi; 

- energiis ganawilebis sistemis maxasiaTeblebi; 
- liftis da eskalatoris danadgaris saeqspluatacio 

maxasiaTeblebi (zonireba, Zravis tipi, marTvis meqanizmi 
da a.S.) 

- energiis momxmarebeli sxva danadgarebis/sistemebis 
maxasiaTeblebi;  

- haeris sacivari mowyobilobebis tipi, maTi simZlavre da 
saeqspluatacio maxasiaTeblebi (gacivebis 
wneva/temperatura, wylis nakadis sidide/ 
wneva/temperatura da a.S.) 

(The European, 2005, p. 7) 
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obieqtis energiis momxmarebeli danadgarebisa da sistemebis 
saeqspluatacio maxasiaTeblebis Sedarebas saproeqto 
moTxovnebTan an Sesabamis zogad sainJinro praqtikasTan didi 
mniSvneloba aqvs auditorisaTvis. amis saSualebiT 
SesaZlebelia imis dadgena, am danadgarebisa da sistemebis 
funqcionireba ramdenad Seesabameba saproeqto moTxovnebs an 
zogad sainJinro gamocdilebas. araefeqturobis dadgena aseTi 
Sedarebis damatebiT Sedegs warmoadgens. 
 
Sesadarebeli parametrebi moicaven Semdegs: 
 

- haeris sacivari mowyobilobis efeqturoba 
saeqspluatacio maxasiaTeblebi ) 

- Zravis margi qmedebis koeficienti (%) 

- ventilaciis sistemis simZlavre  (kvt -miwodebuli haeris 
raodenobaze) 

- ventilatoris margi qmedebis koeficienti (%) 

- milsadenis sistemis danakargixaxunze (paskali/m) 

- tumbosmargi qmedebis koeficienti(%) 
- ganaTebis energiis simkvrive (vati/m2) 
- naTuris sinaTlis efeqturoba (lumeni/vati) 

- naTuris marTvis meqanizmis danakargebi (vati) 
- sxvadasxva danadgaris margi qmedebis koeficienti 

(mag.[wylis] qvabis, Tburi tumbos da a.S.)(%). 
 
energiis nakadis sididis monacemTa  bazebi da Sesabamisi 
teperaturisa da wnevis cvlilebis monacemebi gamoiyeneba 
gaTbobis, ventilaciis da haeris kondicirebis sistemebis 
araefeqturiubnebis dasadgenad. rac Seexeba eleqtro 
sistemebs, aq araefeqturi ubnebis gansazRvra SesaZlebelia  
denis da Zabvis monacemTa nusxidan. Sesabamisimonacemebis 
ararsebobis SemTxvevaSi, auditorebma TviTon unda moaxdinon 
Sesabamisi gazomvebi. 
 
Semdeg TavebSi warmodgenilia SenobebSi energiis Senaxvis 
RonisZiebebis detaluri Sefaseba. 
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Tavi 4 –Senobis SemzRudavi konstruqciis energoauditi 

 

4.1 sakvanZo informacia da indikatorebi Senobis SemzRudavi 
konstruqciis energoauditSi 
 
vinaidan Senobis gaTbobaze da gacivebaze daxarjuli energia 
da finansebi sakmaod mniSvnelovania, saWiroa SeviswavloT, Tu 
rogor SegviZlia misi garemosTan Tbocvlis kontroli. 

Cveulebriv, arqiteqtorebis mier SemuSavebuli Senobis 
SemzRudavi konstruqciis proeqti unda Seesabamebodes 
ramodenime mosazrebas, maT Soris struqturuls da 
esTetikurs. 1973 wlis navTobis krizisamde, mTel msoflioSi 
Senobis SemzRudavi konstruqciis energofeqturoba Senobis 
proeqtis mniSvnelovan faqtorad ar iTvleboda. mas Semdeg, 
kiotos oqmis valdebulebebis Tanaxmad, gansakuTrebiT 
evrokavSirSi da sxva ganviTarebul qveynebSi, SemuSavda 
Senobis SemzRudavi konstruqciis sxvadasxva komponentebis 
energoefeqturobis gaumjobesebaze mimarTuli standartebi da 
normebi. magaliTad, evrokavSirSi, kiotos oqmis farglebSi, 
mTavrobebma sakuTari valdebulebebis Sesasrulebalad ukve 
SeimuSaves da danerges kanonmdebloba da Sesabamisi politika 
da agrZeleben am mimarTulebiT muSaobas. evrokomisiam 
energoefeqturobis sferoSi mTeli rigi axali iniciativebi 
SemoiRo. amis Sedegad, rogorc pirvel TavSi aRvniSneT, 
SemuSavda ,,Senobebis energomaxasiaTeblebis direqtiva 
2002/91/EC”, romelic wevri saxelmwifoebisgan moiTxovs 
erovnul, an regionalur doneze, Senobebis 
energomaxasiaTeblebis gamoTvlisas im meTodologiis 
gamoyenebas, romelic efuZneba direqtivaSi mocemul zogad 
CarCos. Tboizolaciis faqtorebis garda, romlebic sul 
ufro  mniSvnelovan rols asruleben energomoxmarebis 
SemcirebaSi, xsenebul dokumentSi, yuradReba aseve 
gamaxvilebulia gaTbobis da haeris kondicirebis 
danadgarebze, ganaTebaze, ganaxlebadi energiis wyaroebis 
gamoyenebaze da Senobis dizainze. aRniSnuli procesis mimarT 
zogadi midgoma unda SemuSavdes kvalificirebuli da/an 
akreditebuli eqspertebis mier da xeli unda Seuwyos 
SenobebSi energiis dazogvas. axali Senobebi unda 
akmayofilebdes Dadgilobriv havaze morgebul 
energomaxasiaTeblebis moTxovnebis minimums. am mxriv, mowinave 
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gamocdileba mimarTuli unda iyos masalebis, dizainisa da 
danadgarebis optimizaciaze, rac aumjobesebs Senobis 
energomaxasiaTeblebs. 

samSeneblo fizikaSi sacxovrebeli saxli, Tavisi gaTbobis 
sistemiT, ganixileba rogorc erTiani TboerTeuli. 
sacxovrebeli saxlis energiis moxmarebis Semcireba 
SesaZlebelia efeqturi dizainiT da samSeneblo masalebis 
SerCeviT. masalebi gansxvavdebian Tbogamtarobis mixedviT. 
siTbos gatarebis siswrafe masalaSi,  damokidebulia 
ramdenime faqtorze. rac ufro didia sxvaoba Senobebis Sida 
haeris tepteraturas tin, da gare haeris temparaturas - tout.,  

Soris, miT ufro metia haeris nakadis siswrafe. rac ufro 
didia kedlis farTobi, miT meti siTbos gadacema xdeba 
kedlidan. Senobis SemzRudav konstruqciaSi siTbos gadacemis 
procesis ganxilva gvaZlevs saSualebas ganvsazRvroT sakvanZo 
Tboteqnikuri parametrebi, romelic inJinerma unda ganixilos. 

Senobis sakedle masalis tipi xasiaTdeba, TbogamtarobiT - , 

sisqiT – , romelTa safuZvelze siTbo – Q,gaedineba kedlis 
sibrtyidan – F, rac gamowveulia temeperaturis sxvaobiT ( tin - 

tout) rogorc es asaxulia nax. 4.1-Si. 
 
Senobis SemzRudavi konstruqciis da gaTbobis sistemis 
sinqronuli daproeqtebiT SeiZleba balansis miRweva Senobis 
SemzRudavi konstruqciis Tboteqnikuri maxasiaTeblebis 
donesa da gaTbobis sistemidan siTbos miwodebas Soris. 
inJiners SeuZlia erTmaneTs ise moargos Senobis SemzRudavi 
konstruqciebi da gaTbobis sistema, rom Tbodanakargebi 
Seamciros.  
Senobis SemzRudavi konstruqciis Tburi maxasiaTeblis done 
ganisazRvreba, rogorc gare zedapirebis Termuli winaRobis 
sidide  da ewodeba R0 sidide, romelic  izomeba m2o

C/vt –Si. 
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                                                                                           Q 

                                         tin 

                                                                                              tout 

                                                                             F 
 

 

                                                        

                                                               

 

 
nax 4.1 gare kedlidan gamtarobiT siTbos gadacema  
 
Senobis SemzRudavi konstruqciis Tburi maxasiaTebeli 

warmoadgens konstruqciis masalis sisqis funqcias - da am 
masalis unars, winaaRmdegoba gauwios Tbur  nakads. is 

ganisazRvreba, rogorc Tbogamtaroba – .  
Zveli TbosainJinro normebis11

 mixedviT R0 sidide gare 
zedapirebisaTvis gamoiTvleboda formuliT:     

                 

                                   1                             1 

R0=    --------   +     Rc    +   -------                           (4.1) 

                                   I                                             o 

 

sadac: I  aris  Tbogadacemis koeficienti SemzRudavi 
konstruqciis Sida zedapirze  

Rc -  gare konstruqciis Termuli winaRoba - Rc= /, 

mravalfeniani konstruqciis SemTxvevaSigaTvaliswinebuli 
unda iyos TiToeuli  fenisaTvis  

o - Tbogadacemis koeficienti SemzRudavi konstruqciis gare 
zedapirze. 

 
zemoTaRniSnul normebSi es ganisazRvra Semdegi pirobiT: 

 

                                                           R0   ≥  R0
req

(4.2)    

 

  R0
req   moTxovnili sidide zemoaRniSnul normebSi gamoTvlili 

unda iyos klimatur pirobebTan mimarTebiT, Sedegi formuliT:  
  

                                                 
11

 СНИП II-3- 79* mSeneblobis TbosainJinro normebi  
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n (t
 
in -

  
tout

  
)

             
 

                                                 R0
req

 =   ---------------                                   (4.3)  

                                                                    I     t                             

 

sadac:  
n – koeficienti iTvaliswinebs Senobis SemzRudavi 

konstruqciebis (vertikaluris, horizontaluris da a.S.)  
ganlagebas garemos mimarT: 

I  - igivea, rac formulaSi 4.1; 

t – temperaturis sxvaoba Senobis Sida haeris temperaturas da 
gare kedlis Sida zedapiris temperaturas Soris. 

R0- - sidide aris U-sididis Sebrunebuli sidide: R0= 1/ U, sadacU 

aris Tbogadacemis koeficienti, romelic, Sesabamisad, vt/m2o
C-

Si izomeba. 

rac ufro maRalia R0 sidide, miT ukeTesia gare zedapiris 
Tburi maxasiaTebeli, rac imas niSnavs, rom kedlis masala 
ufro mdgradia siTburi nakadis mimarT, gaaCnia izolaciis 
ukeTesi maxasiaTeblebi, Tbodanakargebi Semcirebulia da 
Senobis SemzRudavi konstruqcia gaumjobesebuli 
energoefeqturobiT xasiaTdeba. piriqiT, dabali U gulisxmobs, 
rom kedlidan naklebi siTbo gaicema. Tumca, praqtikaSi 
arqiteqtorebi orive maTgans iyeneben. sxvadasxva qveynebis 
normebSi mocemulia R0, an U sidideebis gamosaTvleli 
formulebi. rogorc es zemoT 3.1 qveTavSi iyo ganxiluli, 
Senobis SemzRudavi konstruqciis Sefasebis erT-erTi yvelaze 
mniSvnelovani maxasiaTebelia energiis kuTri moxmareba – q 

energiagamTbari farTobiserT kvadratul metrze, romelic 
izomeba rogorc vt/m2 da ganisazRvreba formuliT:  

                                                             Q 

                                                   q  =   ---                                               ( 4.4) 

                                                             F
 

 

sadac: Q - Senobis SemzRudavi konstruqciidan Tbodanakargebis 
dasafaravad saWiro energiis mTliani moxmareba; 

F- Senobis mTliani gamTbari farTi. 

Senobis kuTri energomoxmarebis gamoTvlis Semdeg, 
energoauditors SeuZlia Seadaros is  kuTri Tbomoxmarebis 
zogad sidideebs arsebuli klimaturi pirobebisTvis;  
gamoiyenos es ukanaskneli, rogorc SenobaSi energiis 
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moxmarebis analizis kriteriumi,iseve Senobis SemzRudavi 
konstruqciis energodazogvis potencilis dasadgenad.  
 
saqarTveloSi arsebuli Senobebis infrastruqtura, 
gansakuTrebiT TbilisSi, warmodgenilia 60-iani wlebis 
Semdgom aSenebuli mravalbiniani SenobebiT. maTi Tburi 
maxasiaTeblebi gamoiTvleboda zemoT moyvanili formulebiT. 
SeiZleba vivaraudoT, rom am Senobebis struqturuli 
maxasiaTeblebi daproeqtebuli iyo energoefeqturobis 
gaTvaliswinebis gareSe. amis gamo, Tbodanakargebi Senobis 
SemzRudavi konstruqciidan kompensirebuli unda yofiliyo 
centraluri gaTbobis sistemebidan Warbi energiis miwodebiT. 
xsenebuli Senobebis Termuli winaRoba  Tburi nakadis mimarT, 
magaliTad, TbilisSi, 3-4-jer naklebia, vidre saWiroa 
Tbilisis klimaturi zonis energoefeqturobisaTvis arsebuli 
rusuli da evrokavSiris normebis Sesabamisad. gaTbobisTvis 
saqarTveloSi moixmaren 40-50 %-iT met energias erT 
kvadratul metr farTobze, vidre igive klimaturi pirobebis 
evrokavSiris qveynebSi. saqarTveloSi sacxovrebeli da 
komerciuli Senobebi, mZime betonis gare kedlebiT da 
erTminiani fanjrebiT, gaTbobisTvis moixmars saqarTveloSi 
moxmarebuli ZiriTadi energiis 50%-ze mets. saqarTveloSi 
Senobebi warmoadgenen yvelaze meti energiis (da fulis) 
mflangvelebs da saTburi airebis emisiis yvelaze did wyaros.   

unda aRiniSnos, rom amJamad Seicvala qveynis midgoma 
energomoxmarebisadmi, romelic orinetirebuli iyo iaffasian, 
Warb energiaze. saqarTvelos mTavroba ufro met yuradRebas 
uTmobs energousafrTxoebis sakiTxebs, rac qveynis politikis 
umniSvnelovanes nawilad iqca. sabWoTa periodTan SedarebiT, 
energiis, rogorc aseTis, fasebi mkveTrad gaizarda da 
centraluri gaTbobis sistemebi aRar arsebobs. amis gamo, 
mniSvnelovania Senobis SemzRudavi konstruqciebis 
energoefeqturobaze mimarTuli sareabilitacio proeqtebis 
ganxilva, energoauditis CaTvliT.  

 

Senobis SemzRudavi konstruqciis gaumjobeseba ar SeiZleba 
rentabeluri iyos, Tu mSeneblobis dros energoefeqturoba 
gaTvaliswinebuli ar iyo. magaliTad, is aigo kedlebis da 
saxuravebis Tboizolaciis gareSe. garda amisa, Senobis 
SemzRudavi konstruqciis rekonstruqcia unda moxdes Senobis 
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Tburi datvirTvebis saguldagulo Sefasebis Semdeg. 
magaliTad, dabalsarTulian  SenobebSi   (sacxovrebel 
saxlebSi da mcire komerciul SenobebSi, an sawyobebSi) 
ZiriTadia SemzRudavi konstruqciis Tbogadacemis danakargebi 
da  infiltraciis datvirTvebi,xolo Sida datvirTvebi 
dabalia. maRalsarTulian  komerciul, samrewvelo da 
sazogadoebriv SenobebSi mTavaria siTbos Sida namati 
danadgarebis, ganaTebis da adamianebis xarjze, xolo 
Tbogadacemis datvirTvebi zemoqmedebas mxolod perimetrul 
sivrceebze axdenen.    axali   sacxovrebeli Senobebis  
efeqtur dizainsda gamoyenebuli masalebis swor SerCevas 
SeuZlia energiis moxmarebis Semcireba, romelic, magaliTad 
Tbilisis klimaturi pirobebisaTvis,SeiZleba, zamTarSi 60%-
mde aRwevdes.  

Senobis SemzRudavi konstruqciis modernizaciiT 
ganpirobebuli energodazogvis zusti Sefaseba moiTxovs 
detalur, saaTobriv  kompiuterul modelirebas, vinaidan 
Tbogadacema SenobebSi rTuli procesia da ramdenime meqanizms 
moicavs. zemoTwarmodgenili sainJinro gamoTvlebis meTodebi 
gamoyenebuli unda iyos Senobis SemzRudavi konstruqciis 
Sesafaseblad energoauditis dros. is gamodgeba qveynis 
sarekomendacio sidideebis dasadgenad da maTi kriteriumis 
SesamuSaveblad, romelic unda Sevides Senobis mimdinare 
pirobebis Sesafasebel kompiuterul programebSi.  

Senobis modernizaciis Sedegad, SesaZlebeli xdeba misi 
energoefeqturobis da mobinadreebis Tburi komfortis 
gaumjobeseba. Segrovebuli informaciis safuZvelze unda 
momzaddes Senobis profilis aRwera. xsenebuli aRwera 
SesaZlebelia Seicavdes Senobis mSeneblobis TariRs, mis 
ganmkargvels da Senobis konstruqciis mimdinare 
maxasiaTeblebs.   qvemoT mocemulia im monacemebis 
miaxloebiTi nusxa, romelic unda Sevides aseT aRweraSi:    

- Senobis tipi; 
- mSeneblobis weli; 
- Senobis ganmkargveli; 
- Senobis konstruqcia; 
- Senobis orientacia; 
- gabatonebuli qarebi; 
- infiltraciis mdgomareoba; 
- Senobis iatakis konstruqciis detalebi da mdgomareoba; 
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- Senobis saxuravis konstruqciis detalebi da 
mdgomareoba; 

- Senobis kedlebis konstruqciis detalebi da 
mdgomareoba; 

- Seminvis tipi da farTobi; 
- Seminvis konstruqciis detalebi da mdgomareoba; 
- izolaciis detalebi da mdgomareoba; 
- Senobis gare struqturuli komponentebis U-sidideebi. 
 

 

4.2 Senobis SemzRudavi konstruqciis Tboteqnikuri 
maxasiaTeblebis gamoTvla, energoefeqturobis gazrdili 
doniT  
 
Senobis gare zedapirebis Tboteqnikuri maxasiaTeblebi 
dakavSirebulia klimatur pirobebTan, rac aisaxeba gaTbobis 
sezonis gradus dReebis raodenobaSi. amgvarad, Senobis 
nebismieri mocemuli elementis gamoyenebis SesaZlebloba 
SezRudulia gradus dReebis maqsimaluri raodenobiT, romlis 
mixedviTac Senobis elementi uzrunvelyofs Tboteqnikuri 
maxasiaTeblis saWiro dones da misaRebi sisqe gaaCnia. 
evrokavSiris axali direqtiva 2002/91/EC Tboteqnikuri 
maxasiaTeblebis garkveul dones  moiTxovs, romelic 
gansxvavdeba qveynis klimaturi pirobebidan gamomdinare. 
TiToeuli komponentisaTvis meTodis an standartebis 
dawesebis nacvlad, direqtiva nebas rTavs mSeneblebs 
amoirCion iseTi dizaini da teqnologiebi, romlebic saboloo 
energoefeqturi produqtis miRebas uzrunvelyofs. direqtivaSi 
moTxovnili energoefeqturobis doneebi efuZneba Senobis 
gaTbobisTvis saWiro kuTri energomoxmarebis sidides,  
mobinadreebis  optimaluri Tburi komfortis 
gaTvaliswinebiT. xsenebuli sididis gamosaTvlelad, unda 
ganisazRvros Senobis SemzRudavi konstruqciis Tboteqnikuri 
maxasiaTeblebi.rogorc es 4.1 qveTavSi iyo aRwerili, energiis 
kuTri moxmareba (Senobis gaTbobisTvis da ventilaciisTvis)  
gansazRvrulia, rogorc gaTbobis periodSi gaTbobisaTvis 
saWiro siTbos raodenoba, romelic modis Senobis mTliani 
gasaTbobi farTobis erT kvadratul metrze, an moculobis 
erT kubur metrze, erTi gradus dRis ganmavlobaSi, 
vt.sT/(m2o

C
.dRe)anvt.sT/(m3o

C
.dRe). 
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gradus dReebis meTodi Senobis gaTbobis datvirTvis 
Sefasebas uzrunvelyofs. xsenebuli meTodi efuZneba Tburi 
balansis statistikur analizs Senobis sazRvrebis gaswvriv, 
romelzec, Cveulebriv,ramdenime Tbur nakads aqvs gavlena - 
gamtarobis, infiltraciis, mzisagan miRebuli siTbosda Sida 
namatis CaTvliT.  

qvemoT warmodgenilia Senobis SemzRudavi konstruqciis 
Tboteqnikuri maxasiaTeblebis gazrdili donis gamoTvla, 
romelic asaxavs energoefeqturobis Tanamedrove koncefcias, 
warmodgenils evrokavSiris qveynebis da sxva ganviTarebuli 
qveynebis normebSi da aseve, ruseTis axal TbosainJinro 
normebSi. rogorc ukve aRiniSna, is efuZneba gradus dReebis 
(DD) gamoTvlas, rac formulis saxiT Semdegnairad 
gamoisaxeba:    

 

DD= (tin – th..s. )x Z h. s.  (4.5) 

 
sadac: 
tin– Sida temperatura, 

o
C; 

th.s. – gaTbobis sezonis saSualo temperatura; 

Z h..s. – dReebis raodenoba gaTbobis sezonSi. 
 
samwuxarod, saqarTvelos jer ar miuRia qveynis axali 
TbosainJinro normebi, romelic energoefeqturobis gazrdil 
dones iTvaliswinebs. amgvarad, qvemoT moyvanili gamoTvlebi 
saqarTvelos sxvadasxva klimatur zonebSi mdebare Senobis 
SemzRudavi konstruqciis gazrdili energoefeqturobisadmi 
nebayoflobiT midgomas warmoadgens. es gamoTvlebi saWiroa, 
Tu miRebuli iqneba gadawyvetileba sruli energoauditis 
Catarebis safuZvelze Senobis SemzRudavi konstruqciis 
energoefeqturobis gaumjobesebis Sesaxeb. amgvarad, xsenebuli 
gamoTvlebi uzrunvelyofs sistemur midgomas Senobis 
SemzRudavi konstruqciis Semadgeneli nawilebis 
energoefeqturobis donis gansazRvraSi.  

qvemoT moyvanilia gradus dReebis (DD) gamoTvlis magaliTi 
TbilisisaTvis. Cvens gamoTvlebSi gradus dReebi 
TbilisisaTvis Semdegnairad aris gansazRvruli:   

 

DD = (20 – 4,1) x 146 = 2322 
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xsenebul informaciaze dayrdnobiT, cxrilSi 4.1 mocemulia 
sakvanZo monacemebi sxvadasxva klimatur pirobebSi 
ganlagebuli dasaxlebuli punqtebisaTvis  gaTbobis sezonSi 
saSualo temperaturis th..sda gaTbobis sezonSi dReebis 
raodenobis Z h..s, Sesaxeb. aq aseve mocemulia informacia gare 
saproeqto temperaturis (DOT) Sesaxeb, rac mTel rig 
TbosainJinro normebis gamoTvlebSi mniSvnelovan faqtors 
warmoadgens. magaliTad, Senobis SemzRudavi konstruqciis 
Tbodanakargebis gamoTvlebSi, rac gaTbobis sistemis 
datvirTvas Seadgens.      

gradus dReebis gamoTvlebis, SerCeuli 
adgilmdebareobebisaTvis gaTbobis sezonis saSualo 
temperaturis (th.s) da gaTbobis sezonis saSualo temperaturis 
(Z h..s.) axali qarTuli monacemebis gamoyenebiT, auditors 
SeuZlia gansazRvros gradus dReebis mixedviT saqarTvelos 
teritoriis winaswari zonirebis miaxloebiTi midgoma 
TbosainJinrogamoTvlebisTvis. cxrilSi 4.2 mocemulia 
SesaZlo zonireba gradus dReebis mixedviT.  

gradus dReebiT gamoTvlebma, safuZveli Cauyara Senobis 
SemzRudavi konstruqciis energetikuli pasportis programas, 
romelic rentabelobis dawvrilebiTi analizis Catarebis 
safuZvelze, gvaZlevs saSualebas  davadginoT Senobis 
izolaciis SesaZlo Teoriuli done.  

rogorc zemoT iyo aRniSnuli, moTxovnebi dadgenilia 
mTlianad Senobis, rogorc damoukidebeli erTeulis, 
Tboteqnikuri maxasiaTeblebisTvis da ara misi calkeuli 
komponentebisaTvis, romelic zemoqmedebas axdens Senobis 
Tbur balansze (mag. kedlebi, iatakebi, Weri, fanjrebi da a.S.).  
Tboteqnikuri maxasiaTeblebi gamoiangariSeba, rogorc Senobis 
SemzRudavi konstuqciis maxasiaTeblebis, Senobis geometriis, 
gaTbobis da ventilaciis sistemebis da damatebiTi gaTbobis 
da mzis energiis modinebis funqcia; gaTbobis sistemis 
efeqturobis da klimaturi parametrebis gaTvaliswinebiT.  

Senobis proeqtis energoaspeqtebis xarisxis uzrunvelyofis 
xelSesawyobad, ruseTis da sxva qveynebis normebi moiTxovs 
Senobis proeqtis specialuri nawilis momzadebas, romelsac 
,,energoefqturoba” ewodeba. aRniSnul TavSi unda Sevides 
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Tboteqnikuri maxasiaTeblebis jamuri parametrebi, Senobis 
proeqtis sxvadasxva nawilebisTvis (cxrili 4.3) 

saWiroa, aRniSnuli parametrebi, normebiT gaTvaliswinebuli 
sidideebis gverdi-gverd iyos warmodgenili. gamoTvlebis 
gamartivebis da standartizaciis mizniT, SemuSavda 
energetikuli pasportis eleqtronuli versia. xsenebuli 
versia, daproeqtebis, mSeneblobis da funqcionirebis yvela 
etapze swrafi gamoTvlebis, proeqtis variantebis ganmeorebiTi 
Sefasebis da normebiT gaTvaliswinebul sidideebTan 
Sedarebis SesaZleblobas iZleva.   

Senobis Tboteqnikuri maxasiaTeblebis donis SerCevis dros, 
saWiroa normebis moTxovnebis dacva mTliani Senobis kuTri 
energomoxmarebis mimarT,  gaTbobis sezonis ganmavlobaSi. 

Tboteqnikuri maxasiaTeblebis daproeqtebis procesSi, 
TiToeuli SemTxvevisTvis gamoTvlis Semdegi procedurebi 
tardeba (Matrosov et al., 2007, p.2): 

- Senobis energoefeqturobis mocemuli kategoriisTvis 
normebiT gaTvaliswinebuli kuTri energomoxmarebis 
sidide ganisazRvreba daproeqtebuli Senobis tipisTvis 
da gradus dReebi gamoiTvleba Sesabamisi 
dasaxlebisTvis.  

- sxvadasxva variantebSi, normebiT gaTvaliswinebuli  
Tboteqnikuri maxasiaTeblebisdone gamoiTvleba Senobis 
SemzRudavi konstruqciis calkeuli nawilebisaTvis an 
mTliani Senobis energomoxmarebis moTxovnis safuZvelze, 
an individualuri elementebis Tburi winaRobis 
sidideebis direqtiuli cxrilis safuZvelze (cxrili 4.3). 

TiToeul SemTxvevaSi ganisazRvreba kuTri energomoxmarebis 
sidide gaTbobis sezonisaTvis da ivseba Senobis energetikuli 
pasporti, saproeqto sidideebis normebiT gaTvaliswinebul 
sidideebTan Sesabamisobis  Sesamowmeblad.  

SenobebSi gazrdili energoefeqturobis donis 
uzrunvelsayofad gansakuTrebiT mniSvnelovania oTxi sakvanZo 
principi:  

- proeqtirebis etapze SenobisTvis iseTi geometriuli 
formis SerCeva, romelic amcirebs siTbos danakargebs, 
Senobis formis indeqsis gaTvaliswinebiT; 
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- energiaze moTxovnis Semcireba Tboteqnikuri 
maxasiaTeblebis donis gazrdiT,  haeris SeRwevadobis  
Semcirebis CaTvliT; 

- haeris saWiro mimoqcevis uzrunvelyofa, haeris 
organizebuli modinebis daxmarebiT; 

- Senobis energomoTxovnis dakmayofileba gaTbobis 
energoefeqturi sistemebis gamoyenebiT. 

 

garda amisa, nax. 4.2-ze warmodgenilia Tburi balansis 
diagrama, romelic gamoTvlilia eleqtronuli pasportis 
programiT. am gamoTvlebSi gamoyenebuli monacemebi (da 
Senobis geometria) Seesabameba realur 10 sarTulian, 
erTsadarbazoian Senobas, romelic ganlagebulia TbilisSi, 
qavTaraZis quCaze, da aSenebulia samSeneblo-developeruli 
kompania ,,arsis” mier. Senoba agebulia mZime blokebiT. gare 
kedlebisTvis da fanjrebisTvis – Rwall= 0.57 m2o

C/vt,    

(R0
reqSesabamisad,Zveli sabWoTa normebiT - СНИП II-3- 79* ) Rwindow = 

0.35 m2o
C/vt. (Matrosov et al., 2008, p.12). 

 

qvemoT mocemulia Senobis dizainis (geometriuli formis) 
mokle aRwera: 

 

Senobis gamTbari moculoba                                 10422.8 m3
 

binebis mTliani farTobi                                                      2775 m2 

sastumro da saZinebeli oTaxebis mTliani farTobi     1943  m2
 

kedlebis mTliani farTi                                                                    2057 m2 

sxvenis betonis filebi                                                                    316.45 m2 

saZirkvlis da sardafis gadamxuravi betonis filebi       316.45 m2 

Seminvis Sefardeba   kedlebTan                                               0.18 

Senobis  formis indeqsi                                               0.27 

 

cxrili 4.1 

 

qalaqi 
DOT  

(
o
C) th.s. Zh..s 

18 20 22 

gradus dReebi 
1. baTumi -1 6.9 72 800 944 1088 

2. foTi -3 6.5 83 955 1121 1287 

3. soxumi -3 5.8 85 1037 1207 1377 
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4. quTaisi 
-3  

5.8 90 1098 1278 1458 

5. zugdidi -3 6.2 101 1192 1394 1596 

6. ozurgeTi -4 5.3 106 1347 1559 1770 

7.Tbilisi/rusTavi -8 4.1 146 2030 2322 2614 

8. Telavi -8 3.1 141 2101 2383 2665 

9. marneuli -9 2.7  139 2127 2405 2683 

10. ambrolauri -9 2.5 145 2248 2538 2828 

11. gori -12 1.9 148 2383 2679 2975 

12. cxinvali -9 1.5 163 2690 3016 3342 

13. axalcixe -13 0.7 165 2855 3185 3515 

14. borjomi -11 1.1 179 3025 3384 3742 

15. axalqalaqi 
-16 -

1.2 207 3975 4389 4803 

16. bakuriani 
-15 -

0.7 221 4133 4575 5017 

17. gudauri 
-16 -

1.4 263 5103 5629 6155 

 

 

cxrili 4.2 

 

    DD < 2 000   

zona 
1 

    

DD = 2000-

3000   

zona 
2 

    

DD =3 000-

4000   

zona 
3 

    

DD =4 000-

5000   

zona 
4 

    DD > 5 000   

zona 
5 
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nax. 4.2 energopasportiT SenobisTburi balansis 

gamoangariSebis SedegebimZime blokebis da fanjrebisTvis 
ormagi SeminviT 

 
gamoyenebuli aRniSvnebi: Qh

y
 - energiis sarTo moxmareba, Qt – 

Tbogamtarobis danakargebi, Qv - haercvliT gamowveuli 
Tbodanakargebi,  Qs da Qi – mzisa da Senobis Sida siTbos 
namati. 

  
cxrili 4.3 
 

Senobebis 
tipebi  

grad
us 
dReeb
i 

С· 

dReeb
i 

Senobis gare SemzRudavi konstruqciis 
efeqturi Tburi winaRoba – aranaklebi, 

R
req

 (m2o
C/vt) 

kedle
bi 

filebi 
gasasvlele
bis Tavze 

sxvenis 
filebi, 
filebi 
gaumTba
ri 
sardafi
s Tavze 

fanjr
e-bi, 
aivnis 
karebe
bi 

zemo 
ganaTe
ba 

sacxovrebeli 
saxlebi, 
samedicino da 

2 000 

3 000 

4 000 

2,1 

2,45 

2,8 

3,2 

3,7 

4,2 

2,8 

3,25 

3,7 

0,35 

0,375 

0,45 

0,30 

0,325 

0,35 

Qh
y
 1172852 

Qt  1037263 

Qv 333375 

Qs -119061 

Qi -294117 
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Senobebis 
tipebi  

grad
us 
dReeb
i 

С· 

dReeb
i 

Senobis gare SemzRudavi konstruqciis 
efeqturi Tburi winaRoba – aranaklebi, 

R
req

 (m2o
C/vt) 

kedle
bi 

filebi 
gasasvlele
bis Tavze 

sxvenis 
filebi, 
filebi 
gaumTba
ri 
sardafi
s Tavze 

fanjr
e-bi, 
aivnis 
karebe
bi 

zemo 
ganaTe
ba 

sabavSvo 
dawesebulebeb
i skolebi da 
skola-
internatebi  

5 000 

6 000 

7 000 

3,15 

3,5 

3,85 

4,7 

5,2 

5,7 

4,15 

4,6 

5,05 

0,525 

0,55 

0,675 

0,375 

0,40 

0,425 

sazogadoebriv
i, 
zemoaRniSnul
is garda, 
administraciu
li,  teniani 
da sveli   

sivrceebis 
garda 

2 000 

3 000 

4 000 

5 000 

6 000 

7 000 

1,8 

2,1 

2,4 

2,7 

3,0 

3,3 

2,4 

2,8 

3,2 

3,6 

4,0 

4,4 

2,0 

2,35 

2,7 

3,05 

3,4 

3,75 

0,30 

0,35 

0,40 

0,45 

0,5 

0,55 

0,30 

0,325 

0,35 

0,375 

0,4 

0,425 

SeniSvnebi: 
1. SesaZleblia R

req Sualeduri mniSvnelobebis interpolireba. 

2. aivnis karebebis amovsebuli nawilis efeqturi Tburi 
winaRoba unda iyos ara nakleb 1,5 jer meti karebis 
gamWvirvale nawilis winaRobaze  

 

Cans, rom Qt -- Tbogamtarobis danakargebi maRalia, imitom, rom 
mZime blokebi Tbogamtarobis maRali koeficientiT xasiaTdeba. 
amgvarad, es sidide Qv -iT haercvliT gamowveuli 
Tbodanakargebis maRal maCvenebelTan erTad, rogorc es 
warmodgenilia zemoT moyvanil diagramaze, migviTiTebs 
mSeneblobis iseT Sedegze (Senobaze), romelic ar Seesabameba 
energoefeqturobis araviTar dones. 
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rogorc ukve avRniSneT, mZime blokebis Tboteqnikuri 
maxasiaTeblebi, Seesabameba R0

req sidides TbilisisTvis, 
romelic gamoTvlilia Zveli sabWoTa normebis mixedviT - 

СНИП II-3- 79. ZiriTadi gansxvaveba, romelic axlandel 
mdgomareobas Zveli sabWoTa samSeneblo gamocdilebidan 
ganasxvavebs, aris am Senobis proeqtSi ormag Seminviani 
fanjrebis gaTvaliswineba. cxrilSi 4.3 naCvenebia “arsis” 
Senobis Tburi balansi, im SemTxvevisTvis, rodesac 
energetikul pasportis programaSi igive geometriis Senobis 
gare kedlebisaTvis, mZime blokebi Secvlilia msubuqi 
blokebiT. energetikuli pasportis am variantis 
gaangariSebisas gamoyenebul iqna Semdegi mniSvnelobebi: 
msubuqi blokebiTvis Rwall=1,95 m2o

C/vt, fanjrebisTvis ormagi 
SeminviT Rwin=0.35 m2o

C/vt.  

rogorc diagramidan Cans (nax. 4.3) Qt - Tbogamtarobis 
danakargebi, iseve rogorc Qv – haercvlis Tbodanakargebi 
gacilebiT naklebia, vinaidan msubuqi blokebs dabali 
Tbogamtaroba axasiaTebs - λ = 0,154 vt/m.oC, rac Seesabameba 
energoefeqturobis moTxovnebs Senobis SemzRudavi 
konstruqciis Tboteqnikuri maxasiaTeblebis mimarT.  

energetikuli pasportis programiT Catarebuli analizi 
Zalian mniSvnelovania axlad daproeqtebuli SenobebisTvis da 
aseve Senobis rekonstruqciis miznebisTvis, 
energoefgeqturobis potencialis dasadgenad. axalaSenebuli 
Senobebis SemTxvevaSi erT-erTi mTavari sakiTxi, romelsac 
udidesi mniSvneloba gaaCnia, aris is, rom proeqtirebis sawyis 
etapze dasaSvebia, isini savaraudod, aSendes msubuqi betoniT 
– dabali Tbogamtarobis koeficientis mqone erTfeniani  
kedlebiT.  

  

 

 

 

 

 

 

 

 

 

Qh
y
 604273 

Qt  525030 

Qv 333375 

Qs -119061 

Qi -294117 
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nax. 4.3 msubuqi blokebiT aSenebuli Senobis Tburi balansis 
energetikuli pasportiT gamoTvlili Sedegebi 

 
“msubuqi betonis Semvsebiani erTfeniani  kedlebis ZiriTadi 
upiratesoba aris maTi maRali siTburi erTgvarovneba da 
aranaklebi 100 wlis savaraudo saeqspluatacio vada” (Matrosov 

et al, 2009, p.9). es xels Seuwyobs zamTris periodSi, weliwadSi 
gaTbobisTvis saWiro energiis daaxloebiT 50-60%-iT 
Semcirebas. sareabilitacio proeqtebis SemTxvevaSi, saWiroa 
Senobis SemzRudavi konstruqciis modernizeba: saizolacio 
fenebis damateba da mravalfeniani kedlebis sistemis Seqmna. 
mravalfeniani kedlis Tboteqnikuri maxasiaTeblebi metwilad 
damokidebulia Tboizolaciis wonasworul tenianobaze. 
kedlis blokis sistemaSi arsebuli wylis orTqlis wnevis 
sxvaobis gamo, wlis orTqli difuzirdeba Signidan gareT. 
amgvarad, mravalfeniani Senobis SemzRudavi konstruqciis 
daproeqtebis mizania, Seamciros wlis orTqlis difuzirdeba 
kedlis Sida fenaSi da Tavidan aicilos tenis warmoSoba 
Senobis SemzRudav konstruqciaSi. am mizniT, 
damproeqtemblebma unda gaiTvaliswinon tenis barierebis 
ganTavseba maqsimalurad axlos kedlis Sida zedapirTan.  

 

gasagebi xdeba, rom energetikuli pasportis programis 
gamoyenebiT samSeneblo masalebis da Senobebis 
energoefeqturobis potencialis Sefaseba energodazogvis 
SesaZleblobebis da winaaRmdegobebis demonstrirebas axdens. 
is SeiZleba iyos sasargeblo meqanizmi energoauditis 
Catarebis dros, Tu samuSaos SinaarsSi Sedis Senobis 
SemzRudavi konstruqciis Sefaseba. magaliTad, gaTbobis 
sistemisTvis saerTo energomoxmareba Qh

y mZime blokebiT 
aSenebul SenobebSi Seadgens - Qh

y
h =1172852 (mgj)da msubuqi 

blokebis SemTxvevaSi Seadgens Qh
y

l=604273 (mgj). am ricxvebs 
Soris sxvaoba naTlad gviCvenebs, gaTbobis miznebisTvis ra 
raodenobis energia SeiZleba daizogos SenobaSi, romelic 
msubuqi blokebiT aris aSenebuli - Qh

y
s= Qh

y
h - Qh

y
l=568579  (mgj), 

an Tu am ricxvebs gamovsaxavT procentul maCveneblebSi, 
SeiZleba davadasturoT, rom energodazogvebi saxlebisTvis, 
romlebic aSenebulia msubuqi blokebiT Seadgens Qh

y
s =48.5%, 

mZime blokebis variantTan SedarebiT, romelic saqarTveloSi 
dReisaTvis yvelaze gavrcelebuli praqtikaa. 



 85 

Tu energoauditis dros miiRes gadawyvetileba, magaliTad, 
gare kedlebis modernizaciis Sesaxeb, Cven unda ganvsazRvroT 
deficituri Termuli winaRobis R sidide, romelic cxril 4.3.-
Si mocemuli tabulirebuli sidideebis - Rtab da faqtobrivi 
gare kedlebis - Re.w mniSvnelobis sxvaobis tolia. es SeiZleba 
warmovadginoT Semdegi gantolebis saxiT  

( Melikidze 2004, p. 125): 

Rdef = Rtab - Re.w.                                      (4.6) 

 
saizolacio masalis damatebiTi sisqisTvis gamoiyeneba 
Semdegi gantoleba: 

 

add  = λ(Rtab- Re.w.)                                                      (4.7)    

 

sadac: λaris im saizolacio masalis Tbogamtaroba, romelic 
unda daematos, rogorc damatebiTi samSeneblo fena. 
 

4.3 zogadi mosazrebebi Senobis energomoxmarebis Sesaxeb 

 
rogorc axali Senobebis proeqtebSi, aseve rekonstruqciis 
proeqtebSi,unda moxdesinovaciuri midgomebis waxaliseba 
energiis dazogvis miznebis misaRwevad. axal SenobebSi maRali 
maCveneblebis misaRwevad, mTelma damproeqtebelma gundma unda 
iTanamSromlos proeqtis sawyisi etapidan samSeneblo 
procesis CaTvliT. adreul etapze proeqtis ,,sazRvrebi” unda 
moiSalos  arqiteqtorebs, inJinrebs da sxva speciliastebs 
Soris, imisaTvis, rom dasawyisidanve mxari dauWiron Senobis 
proeqtis Seqmnas energiis moxmarebis Semcirebis kuTxiT. 
energiis moxmarebis perspeqtividan maRal maxasiaTbeliani 
Senobis proeqti warmodgenilia, rogorc energopiramida (nax. 
4.4). 
 
 
 
 
 
 
 
 

 



 86 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.4  maRalefeqturi Senobis energomoxmarebis modeli 
wyaro:Our Approach to High Performance Building Design, M.E. Group 

http://www.megroup.com/design/high-performance-mep 
 
 
maRalefeqturi proeqti uzrunvelyofs modelirebas da 
analizs,  romelis saWiroa Senobis mimarTulebasa da 
SemzRudav konstruqciebSi ,,investiciebis” Sesafaseblad 
mokle da grZelvadiani sargeblis misaRebad (energodazgva, 
meqanikuri danadgarebis zomebis Semcireba da a.S.). proqtis 
modeli SeiZleba Seicavdes integrirebul dRis ganaTebis 
strategiebs, romelic damatebiTY15%-40% energiis dazogvas 
uzrunvelyofs. sabolood unda aRvniSnoT, rom 
energomoTxovnis minimumamde dayvanis Semdeg, energomoxmarebis 
Sesamcireblad, proeqti axdens meqnikuri sistemebis 
optimizacias da amasTanave miwodebis Sevsebas ,,ganaxlebadi 
energoresursebiT” (foto-gardamqmneli ujredebi, geoTermuli, 
qaris a.S.)  - rac SedarebiT axalia maRalefeqturi 
proeqtebisTvis, magram es swrafad mzardi teqnologiebia.    
 
Tumca, nebismieri inovacia, ramdenad momgebianic ar unda iyos 
igi  energodazogviskuTxiT, ar iqneba warmatebuli, Tu 
xsenebuli inovacia advilad ver integrirdeba arsebul 
samSeneblo praqtikaSi da ar iqneba dafinansebis meTodebis, 
samSeneblo normebisa da standartebisSesabamisi.  amJamad 
saqarTvelos energetikuli politika formirebis  procesSia 
da energoefeqturi midgomis aRiarebas da Semdgom danergvas 
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iTvaliswinebs. qveynis iniciativis xelSewyobis mizniT, 
evropis rekonstruqciis da ganviTarebis banki energoefeqturi 
teqnologiebis stimulirebis SesaZleblobas iZleva, 
energoefeqturi RonisZiebebisTvis sakredito xazis 
SeTavazebiT.  am viTarebaSi gansakuTrebuli mniSvneloba 
eniWeba energoaudits, rogorc rentabeluri RonisZiebebis 
dadgenis saSualebas.      

 
Senobis SemzRudavi konstruqciis gaumjobesebasTan 
dakavSirebiT, unda aRiniSnos, rom energiis dazogva 
SesaZleblia, rodesac Tbocvla Senobas da garemos Soris 
Semcirebulia da/an rodesac arsebobs kontroli siTbos mzis, 
an Sida namatze. Weris, saxuravis, kedlebis, da iatakis 
Tbogamtarobis Semcirebis ZiriTad meTods Tboizolaciis 
damateba warmoadgens. infiltraciis Sesamcireblad aseve 
efeqturia WerSi/saxuravebze da kadlebze tenis barierebis 
dayeneba, SenobaSi milebis da sxva komunikaciebis Semavali 
arxebis gmanva, kar-fanjrebis hermetizacia. saxuravidan da 
Seminvidan mzis siTbos matebis Semcirebis/kontrolisaTvis 
SesaZlebelia amrekli zedapiris, an firis gamoyeneba. 
Seminuli zedapirebisaTvis Sida da gare damcavi ekranebis da 
firis dayeneba aseve xels Seuwyobs mzisgan  siTbos matebis 
kontrols. energoefeqturi fanjrebis damontaJeba da dabal-
gamomsxivebeli Seminva agreTve xels uwyobs Tbogadacemis da 
grZeltalRovani gamosxivebis Semcirebas Seminuli 
zedapirebidan. energodamzogi RonisZiebebis gansazRvra 
dafuZnebulia imave procedurebsa da informaciaze, romelic 
gamoyenebuli iyo proeqtirebis procesSi.  
 

 
4.3.1 Senobis SemzRudavi konstruqciis gaTbobis datvirTvis 
Sefaseba 

 
Senobis SemzRudavi konstruqciis gaTbobis datvirTva 
SeiZleba Sefasebul iqnas sami midgomis gamoyenebiT, rogorc 
es qvemoT mokled aris aRwerili. Aarsebul monacemebze 
dayrdnobiT, auditorma Sesabamisi midgoma unda SearCios.    
1. pirdapiri gamoTvla: auditors unda gaaCndes yvela saWiro 
monacemebi (arqiteqturuli naxazebidan, an SemovliTi 
daTvalierebidan), romlebic saWiroa Senobis SemzRudavi 
konstruqciiis yvela komponentis da maTi Sesabamisi zedapiris 
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farTobebis R an U sidideebis gamosaTvlelad. garda amisa, 
auditorma pirdapiri gazomvebiT unda gamoTvalos 
inflitraciis/ventilaciis doneebi. yovelive amis 
gaTvliswinebiT, gaTbobis sruli datvirTva SeiZleba Semdegi 
tolobiT gamoiTvalos:     
                                     

n 

                             Q=   Ui Fi (tin –t out) +Qinf                                                                (4.8) 

                                                      i=1 

 

sadac: Ui-aris Tbogadacemis koeficienti Senobis SemzRudavi 
konstruqciis TiToeuli komponentisaTvis  (U-value); 

 Fi- Senobis SemzRudavi konstruqciis TiToeuli  
komponentis gare zedapiris farTobi  

 tin , t out - igivea rac nax. 4.1 -Si; 
 

2. arapirdapiri Sefaseba: am meTodiT, TbodatvirTvis zusti 
Sefasebis uzrunvelsayofad, auditori unda daeyrdnos  
energiis gamoyenebis monacemebs (am miznisTvis Tveebis 
mixedviT monacemebi sakmarisi iqneba) da moaxdinos misi 
korelacia gare temperaturasTan. gare temperaturebisa da 
energiis gamoyenebis monacemebis drois intervalebi erTmaneTs 
unda daemTxves. 
3.  kompiuteruli modelireba: am midgomis gamoyenebiT 
auditorma unda gansazRvros Senobis gare zedapirisTvis 
gamoyenebuli samSeneblo masalebis saxeebi da gamoiTvalos R 
da U sidideebi (4.1 ÷ 4.3formulebis gamoyenebiT) da Seitanos U 
sidideebi programis modelSi Sesabamisi kedlis, saxuravis da 
iatakis farTobebiT. arsebobs agreTve sxva monacemebic, 
romlis Setana saWiroa kompiuterul modelSi. m.S. gamTbari 
farTobi, mTliani moculoba, sufTa gamTbari farTobi, 
Tbotevadoba, Senobis datvirTvis da gaTbobis ganrigi.   
 
4.3.2 fanjrebis gaumjobeseba  
 
maRalefeqtur fanjrebs SeuZliaT didi wvlilis Setana 
energoefeqturobis miznebis miRwevaSi. aseTi fanjrebia – 
ormagi SeminviT, an ormagi SeminviT dabal-gamomsxivebeli an 
specialuri apkiT dafaruli. aseTi maRalefeqturi fanjrebi 
xels uwyobs energiis dazogvas Senobis gaTbobis da gacivebis 
Tburi datvirTvis SemcirebiT. Tanabrad 
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ganawilebulitemperaturis mqone energoefeqturi fanjrebi da 
xarisxiani ganaTeba, agreTve qmnis ufro komfortul Sida 
garemos. 
 
energoefeqturi RonisZiebebi SeiZleba Cautardes fanjrebis 
kompleqtis yvela komponents, rac moicavs:  
 

• Tbogadacemis Semcirebas fanjris minebs Soris izolacias 
SuasadebiT;  
• gamosxivebiTTbogadacemis Semcirebas saRebavebis ramdenime 
fenis dataniT an specialuri amrekli apkis dayenebiT; 
• konveqciuriTbogadacemis Semcirebas argonis, an kriptonis 
datumbviT fanjris minebs Soris; 
• Senobis SigniT mzis gamosxivebis SeRwevis SesaZlebel 
Semcirebas gareekranis/saCixis dayenebiT.  
 

 
4.3.3 haeris infiltraciis Semcireba 
 
zogierT SenobaSi (gansakuTrebiT dabalsarTulianSi), haeris 
infiltraciiT gamowveuli Tbodanakargebi SeiZleba sakmaod 
mniSvnelovani iyos.12 Ddadgenilia, rom kargad izolirebuli 
sacxovrebeli saxlisTvisac ki infiltraciaze SeiZleba 
movides mTliani Tbodanakargebis 40%-mde. rogorc 
sacxovrebeli, aseve komerciuli Senobebis haeris gaJonvis 
mTavar wyaros kedlebSi gaJonva warmoadgens (fanjris 
CarCoebi, wyalmomaragebisa da kanalizaciis milebis Semavali 
arxebi). did SenobebSi mniSvnelovan infiltracias adgili 
aqvs Sida kedlebis (magaliTad liftis da momsaxurebis 
Saxtebi) da gare karebis (gansakuTrebiT sacalo vaWrobis 
obieqtebze) meSveobiT. arsebobs infiltraciis Semcirebis 
ramdenime meTodi da teqnologia, rogoricaa: 

- gmanva. arsebobs ramdenime saxis masala, romlis 
saSualebiT SesaZlebelia sxvadasxva Riobebis dagmanva, 
maT Soris karebisa da fanjrebis CarCoebis garSemo, aseve 
kedelSi Semavali arxebis (magaliTad wyalgayvanilobis 
milebisaTvis). 

                                                 
12didi sawyobebi, sabiTumo maRaziebi, saxelosnoebi, kinostudiebi, sagamofeno darbazebi 
da sxv. 
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- saizolacio masalis zolebis dayeneba webovani ukana 
mxriT fanjrebis da karebis hermetizaciisaTvis. 

- gamwvaneba. misi rekomendacia SesaZlebelia zogierT 
SemTxvevebSi, rodesac qaris gavlena da masTan 
dakavSirebuli infiltracia mniSvnelovania. magram es 
aris sakamod grZelvadiani proeqti da iTvaliswinebs 
Senobis garSemo buCqebis da xeebis dargvas. 

 
 
 
4.4  instruqciebi Senobis SemzRudavi konstruqciis auditis 
Casatareblad 

 
instruqciebi Senobis SemzRudavi kostruqciis auditis 
Casatareblad moicavs Senobis detalur 
Semowmebas(Semowmebebs) sawyis etapze. am etapTan dakavSirebiT 
energoauditis Catarebis dros aucilebelia gakeTdes 
Canawerebi Senobis Semdegi ZiriTadi maxasiaTeblebis Sesaxeb:   

-Senobis SemzRudavi kostruqciis Semowmeba 

- Senobis zogadi konfiguracia, cnobili, an amocnobadi 
miSenebebis CaTvliT;  

- Senobis orientacia da konfiguracia (simaRle, sigrZe, 
sigane), agreTve sarTulebis raodenoba; 

- mSeneblobis miaxloebiTi TariRi; 
- konstruqciis detalebis Sefaseba, gare kedlebis masalisa 

da haeris gaJonvis kontrolis CaTvliT; 
- saxuravis konfiguracia; 
- fanjrebis CarCoebis/Seminvis tipi da mdgomareoba (haeris 

gaJonva); 
- karebis tipi da mdgomareoba; 
- sarTulebis gegmebi; 
- tenis niSnebi. 
- sxvenis vizualuri Semowmeba 
- saxuravis tipi; 
- saxuravis filis mdgomareobis Sefaseba; 
- sxvenis iatakis mdgomareobis Sefaseba; 
- sxvenis kedlebis mdgomareobis Sefaseba; 
- tenis niSnebi; 
- dadgmuli gaTbobis, ventilaciis da haeris kondicirebis 

sistemis Sefaseba (Tu aseTi arsebobs) – haeris gaJonva 
sadinarebis garSemo, gaTbobis milebis izolacia da a.S. 
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- sardafis vizualuri Semowmeba 
- iatakis filis tipi da mdgomareoba; 
- sardafis kedlebis mdgomareobis Sefaseba; 
- iatakis simaRle miwis donidan; 
- iatakis siRrme miwis donis qvemoT; 
- tenis da haeris gaJonvis niSnebi; 
- milsadenebis mdgomareoba, Tu aseTi arsebobs. 
 
Semdegi etapi, amave TavSi zemoTaRwerili Senobis SemzRudavi 
konstruqciis analizs  aerTianebs (qveTavi 4.1 - 4.2): energiis 
moxmarebis gamoTvla da Sefaseba, obieqtis Semowmebis 
Sedegebze dayrdnobiT. 
 
saboloo logikuri etapi miznad isaxavs Senobis struqturis 
rekonstruqciisaTvisxarjebis dazogvisSesaZleblobebis 
dadgenas, rentabelurobis gamoTvlebTan erTad, romelic 
adasturebs Semcirebul energomoxmarebas Senobis SemzRudavi 
konstruqciis komponentebis xarjze.   
 
 
Tavi 5 – ganaTebis sistemis auditi 

 

5.1 ganaTebis sistemis safuZvlebi 

 
vinaidan ganaTeba aris energiis mTavari momxmarebeli, 
gansakuTrebiT komerciul SenobebSi, mniSvnelovania ganaTebis 
sistemis iseTive detaluri auditis Catareba, rogorc Senobis 
sxva datvirTvebis.   

magaliTad, ofisebSi eleqtroenergiis moxmarebis 30% - 50% 
ganaTebisTvis gamoiyeneba (Brown, 2005). garda amisa, ganaTebiT 
generirebuli siTbo zrdis Tbur datvirTvas,  rac iwvevs  
haeris gagrilebis saWiroebas. naTura “awarmoebs”  sinaTlis 
nakads,romelic lumenebSiizomeba.  
 
sinaTlis nakadis intensivoba lumeni/m2-Si, an luqsSi izomeba 
(L). zedapirze dacemuli sinaTlis nakadi aRiwereba rogorc 
ganaTebuloba, xolo sanaTis zedapiris an amrekli zedapiris 
mier gamosxivebul nakads uwodeben naTebas. ganaTebis sistemis 
energoefeqturobis gasaumjobeseblad gasaTvaliswinebeli 
RonisZiebebis ukeT gasagebad  ganaTebisTvis gamoyenebuli 



 92 

jamuri eleqtroenergiis moxmarebis martivi Sefaseba SeiZleba 
gamoxatul iqnas Semdegi tolobiT (Kreider, 2001, p. 4-117):    

                                                       
n 

                                           kWh=  N lum xWRlum x N h                                                   ( 5.1) 

                                                        i=1 

 

sadac: N lum  -aris SenobaSi i - tipis sanaTis (sanaTi 
SedgebaSenobaSi arsebuli eleqtrogayvanilobis, rozetebis, 
droselis –  Zaluri transformatoris da naTurebisagan) 
raodenoba.  

WRlum - TiToeuli i - tipis sanaTisnominaluri simZlavre, 
romlisTvisac  mxedvelobaSi unda iqnas miRebuli sanaTis da 
droselis mier energiis moxmareba; 

N h – aris weliwadSi sanaTis muSa saaTebis raodenoba. 

ganaTebisTvis moxmarebuli energiis Semcirebis sami varianti 
arsebobs: es variantebia:  

a) sanaTebis nominaluri simZlavrisSemcireba, ganaTebis 
wyaroebis (naTurebi) da Zaluri transformatorebis 
(droselebis) CaTvliT, amitom tolobaSi (5.1) mcirdeba sidide 
WRlum.bolo aTwleulSi teqnologiurma progresma, rogoricaa 
fluorescentuli naTurebi da eleqtronuli droselebi, 
gamoiwvia ganaTebis sistemebis energoefeqturobis 
gaumjobeseba. 

b) ganaTebis sistemebis moxmarebis drois Semcireba ganaTebis 
marTvis elementebis meSveobiT. mcirdeba maCvenebeli  N h  

tolobaSi (5.1). ganaTebis marTvis elementebi Seiqmna energiis 
moxmarebis Sesamcireblad – ganaTeba maSin irTveba, rodesac 
saWiroa. igi Seicavs energoefeqturi ganaTebis marTvis 
elementebs - gasanaTebel sivrceSi adamianis yofnis 
deteqtorebs  da sikaSkaSis avtomaturi Semcirebis sistemebs 
dRis ganaTebis gamoyenebiT.  

g) sanaTebis raodenobis Semcireba da amiT Nlum  maCveneblis 
SemcirebatolobaSi (5.1).es mizani SeiZleba miRweul iqnas 
mxolod im SemTxvevaSi, Tu gvaqvs Zalian bevri sanaTi, e.i. 
zedmeti ganaTebis SemTxvevebSi. amitom ganixileba mxolod (a) 
da (b)-Si aRwerili, zogadi RonisZiebebi.  

ganaTebis sistemis rekonstruqciis Sedegad miRebuli 
energodazogvis Sesafaseblad  SeiZleba gamoyenebul iqnas 
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(5.1), toloba. ganaTebisTvis gamoyenebuli energia unda 
gamoiTvalos rekonstruqciamde da rekonstruqciis Semdeg da 
gansxvaveba or Sefasebul energomoxmarebas Soris iqneba 
energodazogva. 

 
5.2 energoefeqturi ganaTebis sistemebi  
 
varvara naTura warmoadgens yvelaze Zvel, dabalefeqtur 
eleqtroganaTebis teqnologias,  romelic saqarTvelos 
sayofacxovrebo ganaTebis sistemaSi yvelaze farTod 
gamoiyeneba. varvara naTuraSi da mis sxvadasxva variaciebSi, 
sinaTle warmoiqmneba naTuraSi arsebuli mcire xviis, Zafis, 
an sadenis gacxelebiT. varvara naTuras sWirdeba energiis 
didi raodenoba Zafis gasacxeleblad. tipur naTuraSi 
gamoyenebuli energiis 90% modis Zafis gaTbobaze (da 
ikargeba) da mxolod 10% - ganaTebaze. varvara naTurebs 
xanmokle saeqspluatacio vada aqvT, vinaidan cxeli Zafidan 
xdeba volframis aorTqleba da bneli nislis saxiT dagroveba 
naTuris SigniT.  

varvara naTura ormagad azaralebs momxmarebels: dabali 
efeqturoba iwvevs maRal saeqspluatacio xarjebs da 
energodanakargebs da amavdroulad, saWiro xdeba zafxulSi 
zedmeti siTbos mocileba, xSirad kondicirebis saSualebiT.   

ganaTebis sistemebis energoefeqturobis gaumjobeseba 
iTvaliswinebs SenobebSi eleqtroenergiis moxmarebis 
Semcirebis ramdenime SesaZleblobas. Cveulebriv, konkretuli 
sivrcis Sesabamis ganaTebis dones sami faqtori gansazRvravs: 
mobinadreebis asaki, siswrafisa da sizustis moTxovnebi da 
ukana fonis kontrasti (gaaCnia ra saxis samuSao sruldeba) ) 

(Kreider, 2001, p. 4-118). arasworia is mosazreba, rom zedmetad 
ganaTebuli sivrce ufro maRali vizualuri xarisxiT 
xasiaTdeba. marTlac, dadginda, rom zedmetma ganaTebam, 
energiis fuWad daxarjvis garda, SeiZleba gaauaresos 
xilvadoba da vizualuri komfortis done sivrceSi. amgvarad, 
ganaTebis sistemis modernizaciis dros,  mniSvnelovania 
Sesabamisi ganaTebis donis gansazRvra da SenarCuneba. qvemoT 
ganxilulia maRalefeqturi fluorescentuli naTurebis, 
kompaqturi fluorescentuli naTurebis, kompaqturi 
halogenuri naTurebis da eleqtronuli droselis potenciali 
. 
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halogenuri naTurebi  
 
halogenuri naTurebi Seiqmna rogorc standartuli varvara 
naTurebis uSualo Semcvleli. isini ufro energoefeqturia, 
warmoqmnis ufro TeTr sinaTles da ufro met xans Zlebs, 
vidre es ukanaskneli.   
halogenur gamanaTeblebSi, vrvara Zafi moTavsebulia kvarcis 
milakSi, romelic ganlagebulia minis naTuraSi. seleqciuri 
danafari kvarcis milakis gare zedapirze, atarebs xilul 
gamosxivebas, magram aireklavs da ukan, varvara Zafze 
abrunebs, infrawiTel gamosxivebas (nax. 5.1). es meoradi 
infrawiTeli gamosxiveba damatebiT aTbobs Zafs, rac misi 
saeqsploatacio temperaturis SenarCunebisTvis, 30%-iT 
naklebi energis miwodebis saSualebas iZleva. halogenebi 
SeiZleba gaerTiandes sxva elementebTan, haloiduri 
SenaerTebis - kerZod ftoridebis, qloridebis, bromidebis, 
iodidebis Sesaqmnelad. am SemTxvevaSi, rodesac garsi 
sakmarisad cxelia, xdeba volframis aorTqleba Zafidan, misi 
haloidTan SeerTeba da Tavidan Zafze daleqva. Sedegad aseT 
naTuras SedarebiT xangrZlivi saeqspluatacio vada gaaCnia. is 
jer kidev sakmaod araefeqturia da gamoiyeneba sagamofeno 
ganaTebisaTvis da Senobis gare proJeqtoriT ganaTebisaTvis, 
sadac naTebis xangrZlivoba SedarebiT naklebia. 

 
nax. 5.1 halogenuri naTurebi  
 

 

maRali gamosxivebis  (HID) naTurebi 

 
es naTurebi gamoiyeneba Senobis gare proJeqtoriT 
ganaTebisaTvis  an quCis ganaTebisaTvis, agreTve maRalWerian 
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sivrceebSi, magaliTad sawyobebSi, qarxnebSi. maTi muSaoba 
efuZneba denis gatarebas maRalwnevian airSi an orTqlSi, 
romelic iwvevs eleqtronebis  aRgznebas. 

sinaTlis warmomqmneli rkalis masalebia: vercxliswylis 
orTqli, metalis haloidi, an maRali wnevis natriumi. vinaidan 
airi maRali wnevis qveS imyofeba, speqtruli xazebi 
ganirTxmeva da amgvarad, izrdeba sinaTlis feradobis 
gadacemis indeqsi. es efeqti kidev ufro metia metalis 
haloidis naTurebSi, sadac liToni da haloidi erTad 
gamoiyeneba da zrdis speqtruli xazebis raodenobas. maRali 
gamosxivebis naTurebiaris an ovaluri an milakis formis 
nax.5.2 milakis formis naTurebi aris  erT da orboloiani 
modelebi da gamoiyeneba iq, sadac sxivis gazrdili 
kontrolia saWiro. maRali gamosxivebis naTurebs sWirdebaT 
droselis milaki denis regulirebisaTvis, romelic sxva 
SemTxvevaSi temperaturis gazrdas da milakis mwyobridan 
gamosvlas gamoiwvevs. droselis konstruqcias SeuZlia 
zemoqmedeba moaxdinos mTlian an wredis efeqturobaze. 
tradiciulad, droseli eleqtromagnituri iyo, magram amJamad 
maRalefeqturi eleqtronuli variantebic arsebobs.      
 

 

 
 

nax. 5.2 maRali gamosxivebisnaTurebi 
 
fluorescentuli naTurebi 
 
fluorescentuli naTurebi administraciul  SenobebSi da 
ofisebSi yvelaze farTod gamoyenebuli ganaTebis sistemebia 
evrokavSirSi, amerikis SeerTebul Statebsa da sxva 
ganviTarebul qveynebSi. maTi popularobis mizezia SedarebiT 
maRali efeqturoba, sinaTlis difuzuri gabneva da xangrZlivi 
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samuSao resursi. fluorescentuli naTura Sedgeba minis 
milakisgan wyvili eleqtrodebiT TiToeul boloze. Mmilaki, 
avsebulia dabali wnevis  inertuli airiT (umetesad argoniT) 
da vercxliswyliT. naTuris CarTvis dros eleqtrodebs 
Soris Cndeba eleqtruli rkali. vercxliwyali orTqldeba da 
iwyebs gamosxivebas speqtris ultraiisfer nawilSi. 
ultraiisferi gamosxiveba milakis Sida zedapirze iwvevs 
fosforis safaris agznebas, romelic gamoasxivebs xilul 
sinaTles.   
 
maRalefeqtur fluorescentul naTurebSi kripton-argonis 
narevis gamoyenebiT, maTi gamosavali efeqturoba Cveulebrivi 
70-dan daaxloebiT 80 lumen/vat-mde SeiZleba gaizardos. 
fosforis safarisgaumjobesebiT SesaZlebelia efeqturobis 
Semdgomi zrda 100 lumen/vt-mde. sxvadasxva formis, diametris, 
sigrZis da klasis fluorescentuli naTurebi (nax. 5.3). T8 

swrafad xdeba yvelaze popularuli fluorescentuli 
naTura, romelic anacvlebs T12, 40 vatian naTuras misi 
energoefeqturobis gamo. is aris erTi inCis diametris milaki, 
romelic iyenebs Sualedur ormanWvlian bazas, rac 
saSualebas iZleva, rom igi moergos igive sanaTs, romelsac 
igive sigrZis T12 naTura ergeba.  

 
 

nax. 5.3  fluorescentuli milakebi 

 
fluorescentul sanaTebSi droseli uzrunvelyofs naTuris 
CasarTavad saTanado pirobebs da aregulirebsdens milakSi. 
tkacuni, romelsac naTuris CarTvisas aRiniSneba, gamowveulia 
pataraplastikuri cilindriT, romelsac amomrTveli wredi 
ewodeba. droseli aseve moixmars naTuris energiis  25%-mde 
(nax. 5.4). 

 

 



 97 

 

 

 
 
 
 
 

 
nax. 5.4fluorescentuli milakis amomrTveli wredis diagrama. 
wyaro:CURRENT LIGHTING ENERGY EFFICIENCY METHODS 

http://www.flelectrical.com.au/maxilight_savers.html 

 
saerTo niSandeba, romelic fluorescentuli naTurebisTvis 
gamoiyeneba aris  F.S.W.C.-T.D, sadac:  

• F aris fluorescentuli naTura. 
•  S mianiSnebs naTuris tipze. Tu minis milaki mrgvalia, 

ixmareba aso C. Tu minis milaki sworia asos miTiTeba ar 
xdeba.   

• W aris naTuris nominauri voltaJis aRniSvna (4, 5, 8, 12, 
15, 30, 32, da a.S.).   

•  C – miuTiTebs naTuris Suqis ferze; W - TeTri feri, CW 
- susti TeTri feri, da BL – araxiluli diapazonis 
gamosxiveba. 

• T  - miuTiTebs milisebr naTuraze. 
• D -miuTiTebs diametrze inCis mervedSi (1/8inCi = 3.15 mm) da 

tolia, magaliTad 12 (D =1.5inCi = 38 mm)  Zveli da 
naklebad energofeqturi naTurebisaTvis  da 8 (D =1.0inCi 
= 31.5mm) ufro axali da energofeqturi naTurebisaTvis 

(Kreider, 2001, p. 4-119).  
 
CaRrmavebuli fluorescentuli sanaTebi, an troferebi 
 
ofisis ganaTebisTvis yvelaze gavrcelebuli sanaTi, 
troferiaris SeRebililiTonis yuTi, romelic 
WerSiaCaRrmavebuli. ganaTebas uzrunvelyofs erTi, ori, sami, 
an oTxi fluorescentuli milaki. gabneva xdeba brtyeli 
difuzoriT, romelic aris sanaTis erTaderTi xiluli 
nawili. troferebigamoiyenebarogorc Sekidul, aseve 
Cveulebriv Werzec (nax. 5.5). 
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nax.5.5 CaRrmavebuli troferi Jaluzis tipis difuzoriT da 
Wrili 

 
zedapirze damagrebuli lartyis sanaTi  
 
meore yvelaze mniSvnelovani sanaTi, romelic ofisebSi da 
samrewvelo ganaTebisTvis gamoiyeneba, aris fluorescentuli 
lartyis sanaTi.aRniSnuli sanaTebi SeiZleba Sedgebodes 
mxolod sakuTriv lartyisagan, an Tan axldes difuzorebi da 
refleqtorebi. sakuTriv lartyas aqvs foladis furclis 
“xerxemali”romelzec SeiZleba sxvadasxva saxis difuzorebis 
da refleqtorebis  morgeba (nax. 5.6).      

 
nax. 5.6sakuTrivlartyis da prizmul difuzoriani lartyis 
sanaTi 

 
kompaqturi fluorescentuli naTurebi 
 
nax. 5.7 –ze gamosaxuli naTurebi aris miniaturuli 
fluorescentuli naTurebi, mcire diametriT da sigrZiT. 
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maTigamosavali sinaTle varvarebis naTuris tolia, magram 
gacilebiT ufro energoefeqturia da meti samuSao resursi 
gaaCniaT.  
 
droseli, rogorc es zemoT iyo aRniSnuli, fluorescentuli 
naTuris ganuyofel nawils Seadgens, vinaidan uzrunvelyofs 
eleqtruli rkalis asanTebi da intensivobis maregulirebeli 
Zabvis dones. eleqtronuli droselis Seqmnamde 
fluorescentuli naTurebis gasaaqtiureblad mxolod 
magnituri, an ,,birTvis da xviis” droselebi gamoiyeneboda. 
maSin, rodesac eleqtromagnituri droseliT denis sixSire 
dabali rCeba (50 herci evropaSi an 60 herci aSS-Si), 
eleqtronulidroseli naxevargamtaruli komponentebis 
saSualebiT, gamomuSavdeba maRali sixSiris deni (20-60 

megaherci), rac zrdis fluorescentuli naTurebis 
energoefeqturobas, vinaidan sinaTlis intensivoba icvleba 
ufro swrafad da is ufro kaSkaSa xdeba. eleqtronuli 
droseli, naxevargamtaruli komponentebis xarjze, agreTve 
xsnis magnituridroselisaTvis damaxasiaTebel xmauris  
problemas.         
 

 
 
nax. 5.7  kompaqturi fluorescenturi naTurebi 

 
cxrilSi 5.1 mocemulia sxvadasxva tipis fluorescentuli 
(dRis sinaTlis) naTurebis da droselis CamonaTvali maTi 
energodazogvis saSualebebis Sesabamisad da maTi SedarebiTi 
energomoxmareba standartul naTurasTan da droselTan, 
ganaTebis erTi da imave donisTvis.   
 
cxrili 5.1 fluorescenturi naTuris da samagri mowyobilobis 
SerCevis variantebi 
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naTura droseli tipuri 
naTuris da 
magnituri 
droselis 
mimarT 
SedarebiTi 
energo 
moxmareba 
ganaTebis erTi 
da imave 
donisTvis 

standartuli standartuli  magnituri               100% 

standartuli efeqturi magnituri                 87% 

standartul 
eleqtronuli 

eleqtronuli                 75% 

efeqturi standartuli  magnituri                 90% 

efeqturi efeqturi magnituri                 80% 

efeqturi eleqtronuli                 68% 

T 8 misadagebulieleqtronuli                 56% 

 
wyaro: Milan, p.9 

 
5.3  ganaTebis kontroli  
 
energodazogva SeiZleba miRweul iqnas im SemTxvevaSi, roca 
ganaTebis sistemis sruli simZlavriT funqcionireba saWiro 
ar aris. ganaTebis sistemis funqcionirebis regulireba 
SeiZleba ramdenime saSualebiT: sinaTlis xeliT CarTviT da 
gamorTviT an sikaSkaSis gadarTviT, gasanaTebel sivrceSi 
adamianis yofnis deteqtorebis gamoyenebiT (oTaxis 
adamianebisagan daclisas sinaTle iTiSeba), sikaSkaSis 
avtomaturi Semcirebis sistemebSi dRis ganaTebis marTvis 
saSualebebis gamoyenebiT.  
 
energiis dazogva sinaTlis xeliT gamorTviT da CarTviT, an  
sust ganaTebaze gadarTviTac SeiZleba, magram, Cveulebriv, 
Sedegebis winaswarmetyveleba SeuZleblia, vinaidan es 
mobinadris qcevaze aris damokidebuli. amis sapirispirod, 
sinaTlis avtomaturi gamorTvis da susti ganaTebis 
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sistemebireagirebs amindis cvlilebebze  da adamianis 
yofnaze.  qvemoT mokled ganxilulia ganaTebis zogierTi 
avtomaturi maregulirebelisistemebis.  
 
sivrcis “dakavebis” sensorebi  

 
sivrcis dakavebis sensorebi energias zogavs sinaTlis 
avtomaturad gamorTvis xarjze, im adgilebSi, romlebic 
adamianis mier ar aris dakavebuli. zogadad datvirTvis 
sensorebi gamoiyeneba sinaTlis maregulrebel sistemebSida 
gaTvaliswinebuli unda iyos ganaTebis modernizaciisaTvis. 
mniSvnelovania sivrcis dakavebis sensorebisaTvis saTanado 
teqnikuri moTxovnebis Camoyalibeba da maTi swori 
damontaJeba, raTa datviTvis periodebSi uzrunvelyofili 
iyos saimedo ganaTeba. qvemoT aRwerilia moZraobis aRsaqmeli 
teqnologiis saxeebi: 

 

1. infrawiTeli sensorebiTxdeba sxvadasxva sagnebis mier  
infrawiTeli gamosxivebis registrireba, adaminias sxeulis 
CaTvliT. rodesac marTvis bloki, romelic infrawiTeli 
sensorebTan aris mierTebuli, iRebs garemo temperaturis 
maxasiaTeblis uwyvet cvlilebas (rogorc  im SemTxvevaSi, 
rodesac mobinadre moZraobs), is rTavs sinaTles. sinaTle 
anTia iqamde,  sanam fiqsirdeba temperaturis aRricxuli 
cvlileba. 

 

2. ultrabgeriTi sensorebifunqcionirebs imave principiT, 
rogorc wyalqveSa navebis sonarebi da aeroportebis radarebi. 
isini gamoscemen maRali sixSiris (25-40 kiloherci) 
bgerebs,romelic adamianebs ar esmiT. bgerebi airekleba 
sxvadasxva sxeulebidan (avejis da mobinadreebis CaTvliT) da 
aRiqmeba mimRebi mowyobilobis mier. rodesac adamianebi 
moZraoben SenobaSi, akustikuri talRis ganawileba icvleba. 
sinaTle anTia manam, sanam fiqsirdeba moZraoba. sxvadasxva 
kvleviTma da saxelmwifo organizaciam Caatara kvleva sivrcis 
dakavebis sensorebis gamoyenebis Sedegad savaraudo 
energodazogvebis Sesafaseblad.5.1 cxrilSimoyvanilia erT-
erTi aseTi tipuri kvlevis Sedegebi. Cans, rom SesaZlebelia 
mniSvnelovani energodazogvis miiRweva iseT adgilebSi, 
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romlebic periodulad aris dakavebuli (mag. sakonferencio 
darbazebi,tualetebi, sakuWnaoebi da a.S.).. 
 
cxrili 5.2  energiis dazogvis potenciali sivrcis 
dakavebissensorebis gamoyenebiT 

 

 

sivrcis gamoyeneba 
 

energodazogvis 
diapazoni  

ofisebi  (kerZo) 25-50% 

ofisebi  (Ria gegmarebis) 20-25% 

tualetebi 30-75% 

sakonferencio darbazebi 45-65% 

derefnebi 30-40% 

sakuWnaoebi 45-65% 

sawyobi 50-75% 

 

 
 wyaro:Energy  . . . Part B, 2000, p.12 

 
 

5.3.1 sinaTlis feradobis warmosaxvis indeqsi 

 
imisaTvis, rom ganvasxvavoT, Tu rogor gamovlindeba feri, 
sxvadasxva sinaTlis wyaros zemoqmedebiT, ramdenime wlis win 
SemuSavda sistema, romelic maTematikurad aRwers, rogor 
xdeba rva gansazRvruli pastelis feris adgilis cvla 
sinaTlis wyaros gavleniT imave ferebTan SedarebiT, romelic 
ganaTebulia imave [feris] temperaturis mqone sakontrolo 
sinaTlis wyaros mier. sinaTlis feradobis warmosaxvis 
indeqsi (CRI) aris feradi sinaTlis xarisxis sazomi, romelic 
SemoiRo ganaTebis saerTaSoriso komisiam (CIE). es aris 
sinaTlis wyaros unaris raodenobrivi sazomi, sworad asaxos 
sxvadasxva obieqtis ferebi idealur an bunebriv sinaTlis 
wyarosTan SedarebiT. ufro martivad, feradobis warmosaxvis 
indeqsi aris sinaTlis wyaros SesaZleblobis sazomi, 
,,realisturad” an ,,bunebrivad” warmoaCinos sagnis ferebi 
nacnob etalonur wyarosTan, varvara sanaTTan, an dRis 
ganaTebasTan SedarebiT (Color). 
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is aRwers, sinaTlis wyaro rogor warmoaCens obieqtis fers 
adamianis TvalSi, ramdenad kargad xdeba feris SeumCneveli 
niuansebis gamovlineba. indeqsi gamoiTvleba 1-100%-mde skaliT, 
romelic gansazRvravs, “mocemuli” sinaTlis wyaro ramdenad 
zustad gadmoscems fers etalonur wyarosTan SedarebiT. rac 
ufro maRaliasinaTlis feradobis warmosaxvis indeqsi, miT 
ukeTesia sinaTlis gadacemis unari. skalis umaRlesi 
mniSvneloba (100) efuZneba 100 vatiani varvara naTuris 
ganaTebas. dabali wnevis natriumis sinaTlis wyaroebis 
indeqsi SesaZlebelia faqtobrivad 0%-s toli iyos, radganac 
maT ar SeswevT ferebis diferenciaciis unari. iTvleba, rom 
sinaTlis wyaroebs 85-90%-iani indeqsiT gaaCniaT  feradobis 
warmosaxvis kargi unari. 90%-ze maRali indeqsis mqone 
wyaroebi saukeTesod iTvleba (High, 2009). kompaqturi 
fluorescenturi naTurebis indeqsi zogadad 80-88-s Seadgens. 
fluorescenturi milakebis ki meryeobs 60-dan 88-mde. 
fluorescenturi naTurebis feradobis warmosaxvis 
ukanaskneli drois srulyofam isini bevrad ufro misaRebi 
gaxada, vidre es adre iyo. 

5.4 ganaTebis sistemis auditis Catarebis instruqciebi 

 
ganaTebis auditis Casatareblad saWiroa Semdegi nabijebis 
ganxorcieleba:  
 
1. oTaxis aRwera: 

 gansazRvreT oTaxis tipi – ofisi, sakuWnao, tualeti, a.S.; 

 gansazRvreT oTaxis maxasiaTeblebi — simaRle, sigane, 
sigrZe, feri da zedapirebis mdgomareoba; 

 gansazRvreT sanaTebis fiqsaciis mowyobilobebis 
maxasiaTeblebi — naTuris tipi, samagri mowyobilobebis 
raodenoba, sanaTebis mdgomareoba, kontrolis meTodi,   
samagri mowyobilobebis dakidebis simaRle, droseli da 
naTuris simZlavre vatebSi. 

2. ganaTebis doneebis  da ganaTebis xarisxis Sefaseba: 

 gazomeT ganaTebuloba fotometris gamoyenebiT; 

 SeadgineToTaxSi, an obieqtze sanaTis tipebis da maTi 
ganlagebis gegma; 

 SeamowmeT, Tu arsebobs  gadametebuli sikaSkaSe da 
kontrasti; 



 104 

 gaesaubreT momxmareblebs ganaTebis doneebze, marTvis 
mowyobilobebsa  da xarisxze; 

 SeadareT ganaTebulobis gazomvebis Sedegebi am 
samuSaosaTvis rekomendirebul sidideebs. 

3. eleqtorenergiis moxmarebis Sefaseba: 

 gamoTvaleTjamuri simZlavre(vati/sanaTi x sanaTebis 
raodenoba/1000 = arsebuli kvt); 

 gamoTvaleT energiis simkvrive  (kvt x 1000/kvadratul 
metrze = vati/ kvadratul metrze); 

 SeadareT arsebuli energiis simkvrive nominalur 
sidideeebs;  

 SeafaseT gamoyenebuli saaTebis raodenoba wlis 
ganmavlobaSi;  

 SeafaseT ganaTebaze daxarjuli energiis wliuri 
Rirebuleba.  

 
 
4. energodazogvis gamoTvla: 

• gansazRvreT axali jamuri simZlavre rekonstruqciis 
Semdeg; 

• gansazRvreT eqspluataciis saaTebis raodenobaSi 
cvlileba ganaTebis  marTvis sistemebis Secvlis 
SemTxvevaSi;  

• gamoTvaleT energodazogva (kvt - mde – kvt-i  Semdeg) x 
eqspluataciis saaTebze = kvtsT. 

 
 

 
Tavi  6  – gaTbobis, ventilaciis da kondicirebis sistemebis 
auditi 

 

6.1  gaTbobis, ventilaciis da kondicirebis 
sistemebissafuZvlebi  
 
gaTbobis sistemis sxvadasxva tipi arsebobs. Cveulebriv, 
gaTbobis sistema sami ZiriTadi komponentisgan Sedgeba:  

- siTburi energiis generatori (qvabi) 
- milebis sistema; 
-  gamacxelebeli mowyobiloba 
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gaTbobis sistemis ZiriTad komponentSi - qvabSi, wyali an 
orTqli cxeldeba da Semdeg gamoiyeneba sxvadasxva 
daniSnulebiT – magaliTad centraluri gaTbobisaTvis an 
cxelwyalmomaragebisaTvis. TavisTavad, qvabi  aris daxuruli 
WurWeli, siTbos wyaro, romelic warmoiqmneba wvis procesis 
Sedegad, romelic sawvavad iyenebs SeSas, qvanaxSirs, navTobs 
an bunebriv airs. 

centraluri gaTbobis sistema aris gaTbobis yvelaze 
gavrcelebuli sistema, romelic gamoiyeneba kerZo saxlebis, 
binebis da aseve sazogadoebrivi da administraciuli 
Senobebis gasaTbobad.  aseTi sistema Sedgeba qvabisagan, 
Rumelisgan an Tburi tumbosgan haeris, orTqlis, an 
wylisgasaTbobad. Sedegad miRebuli siTbo nawildeba SenobaSi 
cxeli wylis an orTqlis saxiT milebis sistemis meSveobiT 
gamacxelebel mowyobilobebSi – radiatorebSi an 
konveqtorebSi. cxeli haeri agreTve SesaZlebelia daitumbos 
SenobaSi haersatarebis (arxebis) sistemis meSveobiT. miwodebis 
tipis mixedviT, gaTbobis sistema SeiZleba iyos iZulebiTi 
mimoqcevis an gravitaciuli. orive aseT sistemaSi saWiroa 
erTi (an meti) Termostati gaTbobis (an gagrilebis) CarTva-
gamorTvisaTvis. maTi regulireba SesaZlebelia rogorc 
avtomaturad, aseve xeliT, gaaCnia, oTaxis temperatura 
izrdeba Tu mcirdeba. radiatorebi Cveulebriv damontaJebulia 
oTaxis yvelaze civ adgilebSi, siTbos danakargebis 
Sesamcireblad, ZiriTadad fanjrebis qveS. 

 

meqanikuri/iZulebiTi haeriT saTbobi sistemebi anawileben 
Tbil haers arxebis sistemis meSveobiT. igive sistema 
SesaZlebelia gamoyenebuli iyos ventilaciis da/an haeris 
kondicirebisaTvis weliwadis Tbil dros. ventilacia 
arissaTavsis garemosTan haeris cvla, agreTve Senobis SigniT 
haeris cirkulacia. is cvlis haers daxuruli sivrcis 
farglebSi temperaturis kontrolis, tenis, sunis, kvamlis, 
damabinZurebeli nivTierebebis da a.S. mocilebis mizniT, da 
xels uSlis saTavsis SigniT haeris dagubebas. am miznis 
misaRwevad haeri SesaZlebelia iZulebiT gaifiltros an 
gatardes haeris gamwmend xelsawyoebSi. Cveulebriv, aseTi 
sistemebi ar aRadgenen gamavali haeridan energias. es energia 
ikargeba (iseve rogorc mis warmoebaze daxarjuli fuli). 
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energiis aRmdgeni ventilatorebis gamoyenebas SeuZlia 
gamoiwvios aseTi energiis 75%-mde dazogva. meqanikuri 
sistemebis proeqtirebisas gasaTvaliswinebelia iseTi 
faqtorebi, rogoricaa nakadis xarji (rac siCqarisa da 
gamosaSvebi milyelis funqcias warmoadgens) da xmauris done.  

 

kondincionerebic da Tburi tumboebic meqanikuri haeris 
sistemebia. maTi saSualebiT xdeba gacivebuli, zogjer 
datenianebuli da gawmendili haeris miwodeba. rogorc 
kondicionerebi, aseve Tburi tumboebic eleqtroenergiaze 
muSaobs. kondicioneri arTmevs siTbos haers gacivebis 
ZiriTadi principebidan gamomdinare. Tbur tumbos aqvs 
rogorc gacivebis, aseve gaTbobis unari. is arTmevs siTbos 
gare haers da awodebs mas saTavsos zamTarSi, xolo 
zafxulSi piriqiT – acivebs oTaxis haers da gadascems 
zedmet siTbos garemos. Tburi tumbo Sedgeba gare 
kompresori/Tbomcvlelisgan, romelic dakavSirebulia 
macivari agentiT savse milebis sistemasTan da Sida haeris 
maregulirebel meqanizmTan. sistemis SigniT moZraobis da 
maregulirebeli meqanizmis klaknilebis gacivebis an gaTbobis 
procesSi macivari agenti asrulebs ZiriTad gacivebis cikls. 
Semdeg oTaxis haeri Seiwoveba ventilatoriT, cirkulirebs 
klaknilebis garSemo da  oTaxs ubrundeba. 

 

meqanikuri haeris sistemebi ar aris farTod gavrcelebuli 
saqarTveloSi. gansakuTrebiT kerZo sabinao seqtorSi, 
samzareuloebSi da abazanebSi sunis da zogjer tenis 
kontroli xdeba benebrivi gawovis saSualebiT. 

 

gaTbobis, ventilaciis da kondincirebis sistema (gvks) 
warmoadgens urTierTmoqmedi komponentebisa da pirobebis 
jgufs. Sesabamisad, misi auditi aris gaTbobis, ventilaciis 
da kondincirebis mowyobilobebis komponentebisa da 
sistemebis nabij-nabij Sefaseba, romelic sistemur midgomazea 
dafuZnebuli (Vanderweil Engineers, Inc., at al.,1999). im dros, 
rodesac saeqspluatacio RonisZiebebis umetesoba 
koncentrirdeba imaze, rom sistema amoqmedos, gvks auditi 
koncentrirdeba imaze, rom sistemam imuSavos saTanadod da 
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efeqturad. cal-calke TiToeli komponenti, SeiZleba, kargad 
muSaobdes, magram Tu mTliani sistemis parametrebis 
funqcionireba ar aris Sefasebuli, ar arsebobs imis garantia, 
rom is energoefeqturia. aseTi sistemis energoauditi 
mimarTulia energiis moxmarebis Semcirebaze da erTdroulad 
saTavsos SigniT komfortuli pirobebis uzrunvelyofaze. 
saTavsos Sida pirobebis done warmoadgens iseTi faqtorebis 
kombinacias, rogoricaa saTavsos Sida haeris temperatura, 
misi mobiluroba da tenianoba. 

temperaturis faqtori auditSi iTvaliswinebs: : 
- Sida temperaturis “CarCoebis” dadgenas TiToeuli saTavsosa 
da sezonisTvis; 
- carieli saTavsoebis dadgenas; 

-imis Semowmebas, Seesabameba Tu ara temperatura 
“rekomendirebul temperaturis standarts” Senobis Sesabamisi 
tipisTvis;

13
 

-  Termostatis temperaturis gegmiuri avtomaturi dawevis 
(awevis) optimaluri donis gansazRvras;14 
- energiis moxmarebis ESemcirebis danergvas Termostatebis 
xeliT daregulirebiT da maregulirebeli saSualebebis 
danergviT; 
- zafxulSi momuSave gamagrilebeli sistemebis gaTiSvas, 
rodesac Senoba ar aris dakavebuli. 

 
ventilaciis sistemisenergoauditis Casatareblad unda 
gadaidgas Semdegi nabijebi:  
- gaizomoshaeris moculoba ventilaciis sistemis mimReb 
mowyobilobebTan; 
- ganisazRvrosnormatiul dokumentaciaze dafuZnebuli 
moTxovnebi da Seedaros gazomvebis Sedegebs;  

- Semowmdes, gazomili ventilaciis done aRemateba Tu ara 
normatiul moTxovnebs. 

 
energoauditSi tenianobis faqtoriganisazRvreba:   

- Sida haeris tenianobis gazomviT; 

                                                 
13saqarTvelos pirobebSi es unda moxdes Zveli sabWouri normebisa da standartebis 
Sesabamisad, romelic faqtobrivad emTxveva imave klimatur sartyelSi arsebuli sxva 
qveynebis normebsa da standartebs. 
14 rekomendebulia zamTarSi cariel saTavsoSi (magaliTad, arasamuSao saaTebSi) 
temperaturis Semcireba, xolo zafxulSi – gazrda – energiis dazogvis mizniT. 
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- tenianobis donis normatiulTan Sesabamisobis  dadgeniT. 
 
auditorebma unda SeimuSavon da ganaxorcielon gvks auditi, 
romelic moicavs obieqtze arsebuli xelsawyo-danadgarebis 
yovel erTeuls. aseTebis siaSi SeiZleba Sevides: tumboebi, 
ventilatorebi, Tbogadamcemebi, wylis SemTbobebi, 
orTqlgamacalkeveblebi da samacivro danadgarebi. TiToeuli 
maTgani moiTxovs yuradRebiT Seswavlas, raTa dadgindes, maTi 
muSaoba Seesabameba Tu ara savaraudos da ramdenad efeqturia. 
auditis dasrulebis Semdeg, teqnikuri momsaxurebis da 
proeqtirebis menejerebs miewodebaT energoefeqturobis 
gasaumjobesebelisamoqmedo gegma.   
 
auditis standartuli proceduris Sesabamisad inspeqtorma 
unda daiwyos saqmianoba movlisa da teqnikuri momsaxurebis 
angariSebis da muSaobis ganrigis SeswavliT, xolo Semdeg 
Seudges inspeqtirebas da Semowmebas. gvks auditi detalur 
testirebas da gazomvebs moiTxovs. zogierT SemTxvevaSi 
inspeqtorebma unda gaxsnan danadgarebi da 
Seamowmon,raamcirebs funqcionirebis efeqturobas da 
simZlavres. SesaZlebelia inspeqtorma Seasworos kidevac is 
mcire defeqtebi, romelsac auditis dros gamoavlens.   is 
agreTve miuTiTebs iseT danadgarebs, romlebic 
kapitaldabandebas moiTxoven da warmoadgens maTi Secvlis 
rekomendaciebs, TandarTuli danaxarjebis gaTvlebiT.  
 
gvks auditi unda daiwyos obieqtis yvelaze msxvili energiis 
momxmareblebidan, magaliTad macivrebidan da saqvabe 
danadgarebidan, romlebic nebismier SenobaSi yvelaze msxvili 
energomomxmarebeli sistemebia. maTi funqcionirebis nebismieri 
gaumjobeseba, umniSvneloc ki, energiis moxmarebaSi 
mniSvnelovan danazogebs mogvcems. 

kondicirebis sistemasTan dakavSirebiT (macivari), 
inspeqtorebma unda gadaxedon saeqsluatacio Jurnals: 
regularulad xdeba Tu ara masSi Canawerebis gakeTeba? 
Cawerili monacemebi jdeba macivris normalur saeqpluatacio 
zRvrebSi, Tu miuTiTebs, rom macivars muSaoba uxdeba 
arasruli  optimaluri margi qmedebis koeficientiT (m.q.k.)? 
Zalian maRalma temperaturam SeiZleba gamoiwvios tenianobis 
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problemebi saTavsoSi, magram Tu temperatura Zalian dabalia, 
energiis moxmareba gaizrdeba. 

Semdeg inspeqtorma unda gadaxedos macivris saeqspluatacio 
Canawerebs. bolos rodis Semowmda da gaiwminda macivris 
milebi?xdeba Tu ara es specifikaciis Sesabamisad? 

saqvabe danadgari, meore yvelaze didi energiis moxmarebelia 
obieqtebis umetesobaze. boileris saeqspluatacio Jurnalis 
monacemebi xels Seuwyobs imis gansazRvras, saTanado doneze 
xdeboda Tu ara saqvabis eqpluatacia. teqnikuri momsaxurebis 
Jurnalis SemowmebiT ganisazRvreba qvabis gawmendis, an 
minaduRis da naleqis damuSavebis ukanaskneli TariRi. qvabis 
simZlavrisa da eqspluataciis gaTvaliswinebiT, wliuri 
Semowmeba da gawmenda,SeiZleba, wesrigSi iyos. amuSavebdnen Tu 
ara qvabs saTanado temperaturasa da wnevaze?   
 
mas Semdeg, rac auditi didi sistemebis Semowmebas 
daasrulebs, inspeqtorma SeiZleba ufro mcire sistemebis da 
komponenetebis auditi Caataros. Senobis gaTbobis, 
ventilaciis da kondicirebis sistemebis Semowmeba gamoavlens, 
funqcionirebs Tu ara sistemebi mxolod maSin, rodesac amis 
saWiroeba arsebobs. SenobaSi myofi adamianebis raodenoba 
xSirad icvleba, magram sanam teqnikosi kondicirebis sistemis 
im nawilis regulirebas ar moaxdens, romelic pasuxs agebs 
haeris moZraobaze haersatarebSi, xsenebulma sistemam, 
SeiZleba, Senobis dacarielebis Semdeg kidev ramdenime saaTi 
imuSavos. gaTbobis da gagrilebis xveulebis Semowmeba 
gamoavlens WuWyis, an koroziis arsebobas. inspeqtorma unda 
Seamowmos sahaero Siberebis Seuferxebeli funqcionireba 
mTlian saeqspluatacio diapazonSi. ra raodenobis haeris 
Semodineba xdeba SenobaSi, rodesacSiberi minimaluri gare 
haeris poziciazea dayenebuli? 
 
Tu Siberebis Camrazi gaWedilia Ria mdgomareobaSi, an  Tu 
farTodaa gaRebuli, maSin xdeba didi raodenobiT haeris 
Semodineba garedan, rac gaTbobis da gagrilebis xarjebis 
zrdas iwvevs. unda moxdes temperaturis kontrolis 
sistemebis funqcionirebis da kalibraciis Semowmeba.    
 
gvks auditi ar aris erTjeradi RonisZieba, romelic SeiZleba 
Catardes da daviwyebas mieces. Senobis eqspluatacia da 
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gaTbobis, ventilaciis da kondicirebis sistemebi, romelic 
mas emsaxureba, ganuwyvetliv icvleba. eqspluatacia icvleba. 
gaTbobisa da gacivebis datvirTvebi cvlilebas ganicdis. 
komponentebi cvdeba an erTmaneTs aRar ergeba. Tu 
inspeqtorebi regularulad ar Caatareben audits, Senobis 
sistemebi isev araefeqtur mdgomareobas daubrundeba. gvks 
auditi unda yovel sam-xuT weliwadSi erTxel ganmeordes, 
raTa uzrunvelyon Senobis sistemebis eqspluatacia 
maqsimaluri efeqturobiT (Piper, 2002). 
 
6.2  gaTbobis sistemebis saxeebi da maTi efeqturoba 
 
6.2.1 qvabebi   
 
qvabebi aris ZiriTadi danadgari, romelic gamoiyeneba 
centraluri gaTbobisa da cxelwyalmomaragebisaTvis.  
 
sawvavi, romelsac boileri moixmars naxSirwyalbadebisagan 
Sedgeba (mazuTi, bunebrivi airi, qvanaxSiri, da a.S.). tipuri 
wvis reaqciaSi monawileobs naxSirbadis atomi Jangbadis or 
atomTan erTad. Sedegad gamoiyofa siTbo, romelic cnobilia 
rogorc sawvavis Tbounarianoba. 

komerciuli qvabebis umravlesoba foladisgan aris 
damzadebuli, xolo SedarebiT patara zomis qvabebi Tujisgan 
mzaddeba. foladis qvabebi wvis siTbos gadascemen siTxes, 
romelic milebis sistemaSi miedineba. xsenebuli milebi 
SeiZleba iyos sacecxle an saduRebeli.  

cecxlmila qvabi:aRniSnul mowyobilobaSiwyali nawilobriv 
avsebs qvabis kasrs da zemoT orTqlisTvis mxolod mcire 
adgili rCeba (saorTqle sivrce). aRniSnul qvabebSi wvis 
cxeli produqtebi miedineba wyalSi CaZirul milebSi (nax. 6.1). 
airsa da wyals Soris sakontaqto zedapiris farTobis 
gasazrdelad milebis 2-4 wyeba gamoiyeneba. es zrdis qvabis 
margi qmedebis koeficients, magram ufro met energias 
moiTxovs ventilatorisTvis. siTbos wyaro RumelSi an 
sacecxleSi, aris ganlagebuli. is mudmivad wyliT unda iyos 
garemoculi misi zedapiris temperaturis, duRilis 
temperaturaze odnav wvemoT SesanarCuneblad. cecxlmila 
qvabebi umetesad myar sawvavze muSaobs, magram advilad 
SeiZleba gadakeTdes Txevad da gazis sawvavzec.   maTi 
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damontaJeba da eqspluatacia advilia.  maT agreTve SeuZliaT, 
gauZlon datvirTvis uecar, mniSvnelovan ryevas wnevis mcire 
cvlilebis xarjze. 

 

Tujis qvabi: Tujis qvabiariscecxlmilaqvabis nairsaxeoba. 
xsenebuli qvabebi gamoiyeneba mcire saTavsoebSi, mxolod 
daxurul, dabali wnevis sistemebSi, sadac mniSvnelovania 
xangrZlivi saeqspluatacio vada. isini damzadebulia anakrebi 
nawilebisgan da maTi awyoba adgilze SeiZleba. Tumca sawyisi 
Rirebuleba dabalia, didi samuSoa Casatarebeli adgilze 
qvabis srulad asamoqmedeblad. Tujis qvabi ufro 
ZviradRirebulia, vidre analogiuri simZlavris cecxlmila, 
an wyalmila qvabebi (nax. 6.2). es qvabebi agreTve uaRresad 
mgrZnobiarea moTxovnis cvlilebisa da wylis donis mimarT. 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
nax. 6.1cecxlmila qvabis sqema 
wyaro: Wikipedia, the free encyclopedia:http://en.wikipedia.org/wiki/Boiler 
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nax. 6.2 Tujis qvabi 

wyaro:Wikipedia, the free encyclopedia:http://en.wikipedia.org/wiki/Boiler 

 

 
 
wyalmila qvabi: aseT qvabebSi wyalimoZraobs milebSi, 
romelic garSemortymulia wvis airebiT  (nax. 6.3). wylis 
milebi RumelSi ganlagebulia sxvadasxva SesaZlo 
konfiguraciiT. xSirad wylis milebi akavSirebs did dolebs. 
qvemoT ganlagebul dolebSi moTavsebulia wyali, xolo zeda 
dolebSi – orTqli da wyali. wylis mimoqcevas Cveulebriv 
uzrunvelyofs simkvrivis sxvaoba Semomaval civ wyalsa da 
cxeli wylis/orTqlis narevs Soris dgarSi.wyalmila qvabebi 
sxvadasxva jgufebad iyofa formis, dolebis ganlagebis, 
raodenobis  da tevadobis Sesabamisad. 
 
kondensaciuri qvabi: warmoadgens wylis gamacxelebel 
mowyobilobas, romelic daproeqtebulia qvabis kvamlsadenidan 
gamoSvebuli siTbos xelmeored gamosayeneblad meorad 
TbogadamcemSi wylis SesaTbobad.  
 
rodesac   naxSirwyalbadis sawvavi iwvis, wvis procesSi 
warmoiqmneba wylis orTqli. latenturi siTbo, romelic 
gamoiyeneba xsenebuli wylis orTqlis 
warmosaqmnelad,warmoadgens sawvavidan miRebuli siTbos 
mniSvnelovan nawils. vinaidan orTqli, wvis airebTan erTad, 
kvamlsadenis gavliT tovebs saqvabe danadgars, es siTbo 
ikargeba. am orTqlis kondensaciiT siTxed qvabis SigniT, 
SesaZlebeli xdeba aseTi siTbos utilizacia da gaTbobis 
sistemaSi gadacema, ris Sedegad procesis efeqturoba izrdeba. 
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nax. 6.3 wyalmilaqvabis sqema 
wyaro:Wikipedia, the free encyclopedia:http://en.wikipedia.org/wiki/Boiler 

 

kondensaciuri qvabebi uJangavi foladisgan, an aluminis 
sxmulisgan mzaddebada mdgradia kondensatis susti 
koroziuli mJavis mimarT. aseTi qvabebis faqtobrivi 
saeqspluatacio m.q.k. damokidebulia dabrunebuli wylis 
nakadis temperaturaze.Tu is Zalian Tbilia,  maSin  
kondensacia mcirea da damatebiTi energia mcire raodenobiT 
gamoiyofa. amis gamosasworeblad, axali Taobis kondensaciur 
qvabebSi (e.w. modulirebadi  marTvisqvabebi) wvas 
mikroprocesori marTavs. procesori aregulirebs gazi/haeris 
sawvavis narevis raodenobas (nax. 6.4). yvelaze daxvewili 
mikroprocesorebi imaxsovreben Senobis moTxovnilebebs 
specifikuri gare haeris temperaturis pirobebisaTvis. 
modulirebadi  marTvis kvanZebi agreTve axdenen orpoziciuri 
monacvleobis minimizacias. isini cdiloben Senobas miawodon 
siTbos mxolod is raodenoba, romelsac Senoba kargavs gare 
haeris konkretuli temperaturis pirobebSi.   
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nax. 6.4  kondensaciuri qvabi  
 

wvis sistemebi 

qvabis  wvis sistema damokidebulia gamoyenebul sawvavze. 

airze momuSave blokebi:  
bunebrivi airiaris wvisTvis yvelaze martivi sawvavi, vinaidan 
igi advilad ereva wvis procesisTvis miwodebul haers. 
sazogadod, airi miewodeba sanTuras ramdenime saqSenis 
gavliT, rac qmnis bunebrivi airis  Wavls, romelic swrafad 
ereva wvis zonaSi Semaval haers.  mniSvnelovania airis 
saqSenebis Semowmeba, raTa davrwmundeT, rom yvela xvreli 
sufTaa. amis gakeTeba SesaZlebelia airze momuSave qvabebis 
gegmiuri Semowmebis da regulirebis procesSi. 
 
 
mazuTis qvabebi: 
sanTuraze miwodebamde, mazuTs sWirdeba specialuri 
momzadeba da gawmenda. mazuTis  momzadebaSi igulisxmeba: 
- badeebis da filtrebis gamoyeneba mazuTis gasawmendad da 
naleqis mosaSoreblad; 
- Sesabamisi siblantis mazuTis miwodeba misi winaswari 
SeTbobis xarjze; 

- mazuTis patara wveTebad miwodeba,wvis zonaSi Semaval 
haerTan Serevamde.  amisaTvis gamoiyeneba safrqveveli, romlis 
wverze ramdenime saqSenia ganlagebuli. mas SeuZlia mazuTis 
wvrili Wavlis Seqmna. centraluri gaTbobis sistemebis 
regulirebis dros mniSvnelovania imis Semowmeba, ramdenad 
Seesabameba sanTura qvabs. gansakuTrebiT mniSvnelovania imis 
Semowmeba, romfrqvevanas saTanado konstruqcia, zoma da 
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ganlageba gaaCnia. garda amisa, mazuTis saqSenebis wveroebi 
unda gaiwmindos da Semowmdes dazianebebis arsebobaze, raTa 
uzrunvelyofili iyos mazuTis saTanado gafrqveva.  
 
naxSiris qvabebi: 
centraluri gaTbobis zogierTi sistemebi ZiriTad sawvavad 
qvanaxSirs iyenebs. Mmsgavsi sistemebis m.q.k. damokidebulia wvis 
sistemaze, qvabis an Rumelis tipze da naxSirSi nacris 
Semcvelobaze. zog qvabs gaaCnia qvanaxSiris re-inJeqciis 
sistemebi, romlebic dauwvavi naSirbadis Semcveli 
nacris,sacecxleSixelaxla dabrunebis saSualebas iZleva. 
arsebobs naxSirze momuSave ori ZiriTadi sistema:  

 
a) gafrqvevebul naxSirze momuSave sistemebi  axdenen naxSiris 
gafrqvevas, gaSrobas, danawilebas da mitanas sacecxleSi. 
naxSirze momuSave sistemebi ekonomiurad iTvleba didi 
simZlavris danadgarebisaTvis.  

b) naxSiris Srisebri sacecxle sistemebi. aq sawvavi Sreebad 
iwvis cecxlrikebis cxauraze romlis gavliT sawvavi haeri 
miewodeba. arsebobs sacecxles ganlagebis ramodenime 
varianti, rogoricaa: qveda miwodebis, zeda miwodebis da 
ganSlili. zeda da qveda miwodebis SemTxvevaSi naxSiri 
miewodeba pirdapir Srisebr sacecxlesTan da Cveulebriv neli 
reagireba aqvs datvirTvis myisier cvlilebebze. GganSlili 
Srisebri sacecxleebi axdenen naxSiris nawilobriv wvas 
suspenziaSi mis cxaurSi gadacemamde, Tumca maT SeuZliaT 
saTbobis mravali saxeobis wva, narCeni produqtebis CaTvliT 
(Energy Audit Guide, 2000, p. 16).  ramdenime faqtori axdens 
zemoqmedebas saqvabeebis konstruqciaze. es faqtorebia: 
sawvavis maxasiaTeblebi, wvis meTodi, orTqlis wneva  da  
Tburi simZlavre.     

 
6.2.2 qvabis Termuli margi qmedebis koeficienti 
 
qvabi, ZiriTadad, ori nawilisgan Sedgeba. pirvelia wvis 
kamera, sadac sawvavi da haeri cxel gazebad gardaiqmneba. 
meore nawili Tbogadamcemia, romelic axdens siTbos 
gadacemas cxeli airidan  cxel wyalze an orTqlze, an 
eleqtruli elementidan cxel wyalze an orTqlze. gamijnva 
saWiroa, vinaidan wvis m.q.k. (efeqturoba) da qvabis m.q.k. erTi 
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da igive ar aris.  qvabis m.q.k. aris wvis efeqturobis da 
Tbogadamcemis m.q.k.-s Sedegi.  

rogorc aRniSnuli iyo, wva warmoadgens qimiur reaqcias 
naxSirbadis da Jangbadis atomebs Soris, romlis Sedegadac 
warmoiqmneba siTbo. sawvavis wvis procesis idealurad 
dasasrulebad saWiroa  haeris gansazRvruli raodenoba. 

Tumca faqtiurad,  saTbobis wvis mTlianad dasrulebisaTvis, 
ufro meti haeria saWiro, vidre haeris es idealuri 
raodenoba. mTavari problemaa qvabis optimaluri muSaobis 
pirobebis uzrunvelyofa, imisaTvis, rom moxdes haeris 
saTanado raodenobis miwodeba saTbobis optimaluri 
wvisaTvis. sazogadad miRebulia, rom haerisa da sawvavis 
optimaluri Sefardeba sruli wvisaTvis moiTxovs 10% Warb 
haers. zedmeti Warbi haeri iwvevs gazrdil danakargebs 
sakvamle milidan da saWiroebs met saTbobs garemomcveli 
haeris temperaturis sakvamle milis temperaturebamde 
asawevad. meore mxriv, Tu miwodebuli haeri arasakmarisia, 
xdeba arasruli wva, da alis temperatura ecema.  

 

qvabis  Termuli m.q.k. ganisazRvreba rogorc siTbos 
gamosavalis Sefardeba Eout siTbos miwodebasTan Ein          

 

                                                           b=Eout / Ein                                                           (6.1) 

 
qvabis  mTliani Termuli m.q.k. efuZneba wvis efeqturobas, 
danakargebs sakvamle milidan da qvabis gare zedapirebidan.15 
misi gansazRva SesaZlebelia kvamlis airebis Semadgenlobisa 
da temperaturis analizis safuZvelze. amisaTvis saWiroa rigi 
gazomvebis Catareba. Cveulebriv inspeqtori awarmoebs kvamlis 
airebis analizs orsatis xelsawyos gamoyenebiT, sakvamle 
milidan gamonabolqv airebSi CO2, CO, O2 da N2  raodenobis 
procentuli maCveneblis gansazRvris mizniT. qvabis m.q.k.-is 
gazrdis mizniT, kvamlis airebis Semadgenlobaze da 
temperaturaze dayrdnobiT, SesaZlebelia qvabis gamarTva, 
haeris da saTbobis saukeTeso Tanafardobis misaRebad. 

                                                 
15

 wvis margi qmedebis koeficienti gagebulia rogorc wvis kameris unari uzrunvelyos 
sawvavi/haeris optimaluri Sefardeba sawvavis sruli  wvis uzrunvelsayofad. 
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qvabis muSaobis regulirebisTvis saWiroa ramdenime zogadi 
wesis dacva: 

 moaxdineT sakvamlis temperaturis optimizacia. wvis 
efeqturoba sakvamle milis temperaturis ukuproporciulia 
- rac ufro dabalia sakvamle milis temperatura, miT ufro 
ufro efeqturia wva. kvamlis airebis maRali temperatura 
miuTiTebs aradamakmayofilebel Tbogadacemaze cxel 
gamonabolqv airebs da wyals Soris. aseT SemTxvevaSi qvabis 
wvis kamerebi da milebi unda gaiwmindos murisgan, 
naleqisgan da WuWyisgan, romelic Tbogadacemis Semcirebas 
iwvevs. meore mxriv, sakvamuris temperatura ar unda iyos 
Zalian dabali, raTa Tavidan iqnas acilebuli wylis 
kondensacia sakvamle milis gaswvriv, ramac SeiZleba 
sakvamle milis korozia gamoiwvios.  

 SeamowmeT CO2-sAdone. rac ufor maRalia xsenebuli done, 
miT ufro efeqturia wva. CO2A-s qveda zRvari, misaRebi 
cecxlmila qvabebisaTvis, Seadgens 10%-s, xolo  Txevad 
sawvavze momuSave qvabebisaTvis - 14%-s. Tu CO2A-s done 
xsenebul zRvrebze dabalia, wva savaraudod arasruli 
iqneba. saWiroa haeris da saTbobis Tanafardobis 
daregulireba, meti Warbi haeris uzrunvlesayofad.   

 SeamowmeT CO-sAdone. kvamlis airebSi CO ar unda 
arsebobdes.  CO-s arseboba miuTiTebs, rom wvis reaqcia 
arasrulia da, amagvarad, Warbi haeris raodenoba 
arasakmarisia. CO-s arseboba kvamlis airebSi SeiZleba 
gamovlindes kvamliT, romelic miuTiTebs  qvabis milebSi 
da kamerebSi Wvartlis danaleqis arsebobas.  

 SeamowmeT O2-sAdone. rac ufro dabalia O2-s done, miT 
ufro efeqturia wva.O2-s maRali done didi raodenobiT 
Warbi haeris arsebobis maCvenebelia. O2-s donis misaRebi 
zeda zRvari 10%-is tolia. Tu es zRvari gadalaxulia, 
saWiro xdeba Warbi haeris Semcireba.    

im SemTxvevaSi, rodesad Warbi haeris raodenoba ar aRwevs 
sasurvel dones, saWiroa qvabis Semdegi gasamarTi 
samuSaoebis Catareba:  

- moxdes wvis procesis regulireba da qvabisamuSaveba 
saproeqto dawvis reJimSi; 
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- qvabis stabiluri muSaobisfazis dasrulebis Semdeg 
Catardes gazomvebis sruli seria (sakvamuris kvamlis 
airebis Semadgenloba da temperatura); 

- yoveli stabiluri fazis Semdeg Warbi haeris 1- 2%-T 
gazrda da gazomvebis axali seriis Catareba procesis 
xelaxali stabilizaciis Semdeg; 

- Warbi haeris nel-nela Semcireba Warbi O2-isminimaluri 
donis miRwevamde (am dros xdeba arasruli wva da 
kvamlis airebSi unda aRiniSnosCO-is 400 ppmdone). isev 
da isev unda moxdes axali gazomvebis Catareba yoveli 
stabiluri fazis miRwevis Semdeg; 

- mopovebuli informaciis analizi grafikis SesadgenadCO-
s donis, rogorc  kvamlis airebSi O2–is procentuli 
maCveneblis funqciis, cvlilebis Sesafaseblad. 
Cveulebriv  Warbi O2 minimalurzRvars0.5-2%-Tunda 
aRematebodes; 

- wvis kameris regulatoris gadayeneba O2–s optimaluri 
donis misaRwevad da SesanarCuneblad. 

Cveulebriv am process 1-2 Tve sWirdeba. 
 

qvabis TiToeuli modeli xasiaTdeba saTbobis wliuri 
moxmarebis efeqturobiT (swme). es aris qvabis Termuli m.q.k.-is 
sazomi da gviCvenebs, qvabis sawvavze daxarjuli yoveli 1 
laridan, saSualod ramdeni gardaiqmneba warmatebiT siTboSi 
Senobis SigniT. rac ufro maRalia swme, miT ukeTesia qvabi. Tu 
qvabis swme 90–is tolia,  es imas niSnavs, rom saTbobze 
(bunebriv airze, naxSirze, SeSaze da a.S.) daxarjuli fulis 
90% sworad iyo daxarjuli, xolo darCenili  10% daikarga 
sakvamuridan wvis produqtebTan erTad. swme-s es 90-iani 
maCvenebeli idealuri mdgomareobis maCvenebelia – Tu qvabi 
saTanadod ar aris movlili (gawmendili da daregulirebuli) 
misi realuri m.q.k. bevrad ufro dabali iqneba, vidre swme-s 
ricxvi. zogjer m.q.k.-s Semcireba SeiZleba 20%-s aRwevdes. 
 
 

6.2.3 kombinirebuli (kompleqsuri) gaTbobis da 
cxelwalmomaragebis sistemebi 

 
kombinirebuli an kompleqsurigaTbobis da 
cxelwyalmomaragebis sistemebis m. q. k. SeiZleba 90%-mde 
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aRwevdes. gaTbobis sistema SeiZleba iyos wylis an haeris 
iZulebiTi/meqanikuri. aqedan (cxeli) wylis qvabebi gamoiyeneba 
sacxovrebel da samrewvelo SenobebSi TbogeneraciisaTvis. 
Senoba Tbeba mis SigniT ganlagebuli sxvadasxva siTbos 
gamomsxivaris mier, romlebSic cxeli wyali gaedineba(nax. 6.5).  
faqtobrivad is warmodgenilia foladis, spilenZis an Tujis 
cxeli wylis „avziT“, romlidanac es wyali itumbeba 
radiatorebSi, konveqtorebSi, an gamomSveb airsadenebSi (wyal-
haeris sistemebi) da milsadenebis sistemaSi, romelic gadis 
Senobis dakavebul nawilebSi.      aseTi sistemis dayofa 
gancalkevebul nawilebad Senobis SigniT, sakmaod advilia. 

 

centraluri gaTbobis ormilovani sistema mis yvelaze 
gavrcelebul konfiguracias warmoadgens (nax. 6.6). 
dResdReobiT wylis cirkulacia centraluri gaTbobis da 
sayofacxovrebo cxelwyalmomaragebis sistemebSi 
uzrunvelyofilia datumbviT, da ara gravitaciuli (bunebrivi) 
cirkulaciiT, rogorc es adre iyo. aseTi sistema gaxda 
gansakuTrebiT popularuli ukanaskneli wlebis ganmavlobaSi, 
mas Semdeg, rac xmarebaSi Semovida plastmasis milebi, ramac 
gaxada is  ufro ekonomikuri, advilad dasamontaJebeli, 
mosavleli da Sesacvleli. mTlianobaSi es aris efeqturi, 
moxerxebuli, uproblemo, iafi sistema. saqarTveloSi aseTi 
sistema yvelaze farTod aris gavrcelebuli. Tumca aseT 
sistemebSi wylis gasacxeleblad sxvadasxva sawvavis 
gamoyeneba SeiZleba, bunebrivi airi yvelaze mizanSewonilia, 
rogorc ekonomikuri, aseve garemosdacviTi TvalsazrisiT.  
bunebrivi airi yvelaze popularuli sawvavia saqarTveloSi, 
romelic gamoiyeneba sacxovrebel Senobebsa da komerciuli, 
administraciuli da sawarmoo daniSnulebis Senobebis did 
nawilSi. 
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nax. 6.5wylis gaTbobisda sayofacxovrebo 
cxelwyalmomaragebis sistemissqema 

1 – qvabi; 2 – sacirkulacio tumbo; 3 –  sarqveli; 4 – cxeli 
wylis rezervuari; 5 – civi wylis rezervuari 6 – mkvebavi wylis 
dagamafarToebelirezervuari; 7 – wyalgadaSvebis 
mafrTxilebeli mili; 8 – Ria tipis usafrTxoebis  gamwovi 
mili; 9 – mkvebavi wylis dagamafarToebelimili; 10 – 

radiatorebi; 11 – sacirkulacio milsadenebis sistema; 12 – 

civwyalmomarageba; 13 – civi wyali miwodeba cxeli wylis 
rezervuarSi; 14 – sasmeli wyalmomarageba; 15 – 
cxelwyalmomarageba 
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nax. 6.6  tipuri ormilovani centraluri gaTbobis sqema 

6.2.4  haeris iZulebiTi/meqanikuri gaTbobis sistema 

wylis gaTbobis sistemisagan gansxvavebiT, 
iZulebiTi/meqanikuri haeris gaTbobis sistema,Cveulebriv, 
gamoiyeneba ofisebsada administraciul SenobebSi, e.i. mas 
samuSaod “urCevnia” didi sivrceebi. sxenebul sistemaSi haeri 
TbebasacecxleSi da Semdeg iWirxneba Senobis sxvadasxva 
ubnebSi damontaJebuli haersadenebiT. igi aseve SeiZleba 
centralizebulad gaifiltros, dateniandes, daSres. aseTi 
sistema friad mosaxerxebelia, radganac erTi da igive 
airsadenebi SeiZleba moemsaxuros ara marto gaTbobas, aramed 
agreTve ventilaciasa da haeris kondicirebas. is martivia da 
moqnili, rac iZleva Senobis Sida haeris temperaturis, 
tenianobis da sisufTavis sruli kontrolis ganxorcielebis 
saSualebas. amis miRweva SesaZlebelia haersatarebis 
satenianebelTan, haeris filtrTan da saorTqleblis 
gragnilebis klaknilTan SeerTebiT(nax. 6.7).  

meore mxriv, haersatarebi sakmaod didia, ikaveben adgils 
kedlebSi da xSirad maT gareTac, sakuTriv saTavsoebSi. 
Sesabamisad maTi damontaJeba sakmaod Znelia da xSirad 
moiTxovs arsebuli Senobebis proeqtis Secvlas da 
rekonstruqcias. sakmaod gavrcelebulia SemTxvevebi, rodesac 
didi sivrceebis dizaini mTlianad icvleba imisaTvis, rom Ria 
haersatarebi maTi interieris integralur nawilad gadaaqcios 
(faqtobrivad mTeli interieris koncepcia aagos am 
haersatarebis garSemo). haeris gafiltvris sistemebi moiTxovs 
regularul momsaxurebas, rom jerovnad imuSavon. es da sxva 
saeqspluatacio moTxovnebi sakmaod aZvireben haeris 
iZulebiTi gaTbobis sitemebs. 
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nax. 6. haeris iZulebiTi/meqanikuri gaTbobis sistemis sqema 

 

 

6.2.5 gaTbobis sxivuri sistemebi  

sxivurigaTboba gansxvavdeba gaTbobis sxva sistemebidan imiT, 
rom aq Tburi energia uSualod aTbobs adamianebs da oTaxSi 
ganlagebul sagnebs, imis nacvlad, rom gaaTbos haeri. 
“sxivuri energia” gamoiyofa siTbos iseTi wyaroebidan, 
rogoricaa iataki, kedeli, an dakiduli panelebi da Semdeg 
SeaRwevs yvela saganSi, romelic gzad Sexvdeba. Sedegad 
SenobebSi, sadac  gaTbobis sxivuri sistemebia dayenebuli, 
Sida haeris temperatura, romelic saWiroa sxeulis 
komfortis igive donis misaRwevad, SeiZleba iyos ufro 
dabali, vidre rogorc Cveulebrivi sistemebiT aRWurvil 
SenobebSi,  radganac temperatura orive SemTxvevaSi erTnairad 
aRiqmeba. radiatorebisa da konveqtorebisagan gansxvavebiT, am 
tipis gaTbobis siTbos wyaroebs SeuZliaT dafaron ufro 
didi zedapirebi, iyvnen SeumCneveli damkvirveblisaTvis da ar 
daikavon sivrce, romelic sxva daniSnulebiT SeiZleba iyos 
gamoyenebuli. mas afaseben misi unaris gamo, SenobaSi Seqmnas 
bunebrivi da komfortuli siTbo. aseTi sistemebi SeiZleba 
iyos wylis an denis.  

wylis gaTbobis sxivuri sistemis SemTxvevaSi, cxeli wyali 
qvabidan itumbeba da cirkulirebs plastmasis milebis 
sistemaSi, romelic moTavsebulia sxvadasxva zedapirebSi – 
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iatakSi, kedlebSi, WerSi, saidanac siTbo oTaxSi gadaicema. 
SenobaSigaTbobis gancalkevebuli zonebis kontroli SeiZleba 
erTi TermostatiT, xolo wylis miwodeba SeiZleba yovel 
aseT zonaSi cal-calke ganStoebuli milsadenis saSualebiT. 
am sistemis uaryofiTi mxare is aris, rom is xSirad agvianebs 
komfortuli temperaturis uzrunvelyofas, radganac wylis 
gacxelebas da milsadenSi cirkulacias didi dro sWirdeba. 
misi damontaJeba da movla agreTve Zviri jdeba, gansakuTrebiT 
problemis Seqmnis SemTxvevaSi. am dros Zalian Znelia 
gaumarTavobis adgilis miRweva, xolo saremonto samuSaom, 
SeiZleba, oTaxs xiluli zarali miayenos. garda amisa, aseTi 
wylis gaTbobis sistemebi sazogadod gamoiyeneba mxolod 
mTeli Senobis gaTbobisaTvis. denze momuSave sistemebi ufro  
moqnilia, radganac maTi dayeneba SeiZleba mxolod im 
saTavsoebSi, sadac maTze realuri moTxovnileba arsebobs – 
magaliTad abazanebSi, samzareuloebsa Tu sastumro oTaxebSi, 
Tumca movlisa da SekeTebis problemebi aqac rCeba. 

 
         a)  b) 
 

nax. 6. 8  gaTbobis sxivuri sistemis tipebi: 

 
a)wylis sxivuri gaTbobis sistema;  
b)denis sxivuri gaTbobis sistema 

 
6.3  gacivebis sistemebi da maTi efeqturoba 
 
Tburi energiis gadacema siTburi gamosxivebis, Tbogamtarobis 
da konveqciis saSualebiT, siTbos gabnevis mizniT cnobilia, 
rogorc gaciveba. haeri gamoiyeneba rogorc macivebeli agenti, 
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pirdapir an iribad, daxurul sivrceebSi gacivebis 
uzrunvelsayofad. gacivebis  sistemebi farTod 
gamoiyenebasamrewvelo SenobebSi, kvebis sacalo vaWrobis da 
sxva komerciul obieqtebze.haeris kondicireba warmoadgens 
gacivebis erT-erT nairsaxeobas, romelic aerTianebs Senobis 
Sida haeris gacivebas da daSrobas Tburi komfortis 
misaRwevad.16 Cveulebriv, arsebobs gacivebis sistemebis 
gamoyenebis ori varianti –komfortis da procesis. pirvel 
SemTxvevaSi sistemebi gaTvlilia imaze, rom Seqmnan da 
SeinarCunon Senobis Sida garemos pirobebi adamianisaTvis 
komfortul sazRvrebSi, maSin, rodesac, meore SemTxvevaSi, 
unda Seiqmnas xelsayreli pirobebi gansazRvruli 
teqnologiuri procesebis mimdinareobisaTvis, rac ar 
moiTxovs maT damTxvevas adamianis moTxovnasTan.17 aseTi tipis 
gamoyeneba exeba, magaliTad, saavadmyofoebis saoperacio 
oTaxebs, sxvadasxva qimiur da biologiur laboratoriebs, 
integraluri wredebis warmoebebs, farmacevtul sawarmoebs, 
birTvul reaqtorebs, kompiuterul centrebs da a.S. 
 
arsebobs sxvadasxva tipis gacivebis sistemebi: kompaqturi 
haeris kondicirebis danadgarebi, centraluri samacivro 
danadgarebi, individualuri haeris kondicionerebi, Tburi 
tumboebi. tipuri gacivebis sistema Sedgeba ramdenime 
komponentisagan: kompresori, kondensatori, gasafarToebeli 
mowyobiloba, saorTqlebeli da damatebiTi mowyobilobebi. 
naxazze 6.9naCvenebia gacivebis martivi sistema Zravze momuSave 
kompresoriT.  
 
 
 
 

                                                 
16farTo gagebiT es termini exeba gacivebis, gaTbobis, ventilaciis an dezinfeqciis 
nebismier nairsaxeobas, romelic cvlis haeris mdgomareobas. ASHRAE Terminology of 

HVAC&R, ASHRAE, Inc., Atlanta, 1991 
17Tumca, umetes SemTxvevaSi es mainc adamianis komfortuli pirobebis farglebSia. 
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nax. 6.9eleqtroZravaze momuSave  tipuri gacivebis sistema 

wyaro:Energy Audit Guide  Part B: System Retrofits for Energy 

Efficiency.Athens:2000 

 
haeris kondicioneri, an Tburi tumbokompresori, 
faqtobrivad,arismaRali wnevis tumbo, romelic 
eleqtroZravaze muSaobs.is axdens dabali wnevis macivari 
agentis SekumSvas maRali wnevis da maRali temperaturis 
airad.  Cveulebriv, kompresori haeris kondicirebis, an Tburi 
tumbos sistemis Senobis gareT mdebare nawilswarmoadgens. 

kondensatori, an sakondensacio danadgari, xSirad 
moTavsebulia kompresoris ZravasTan erTad haeris 
kondicirebis sistemis Senobis gareT mdebare nawilSi. is, 
faqtobrivad,aris wibovani milebis klaknila da ventilatori, 
romelic haers am klaknilas gardi-gardmo uberavs. am 
klaknilaSi miedineba maRali temperaturis da wnevis macivari 
agenti. ventilatoridan momdinare haeris nakadi kvlav acivebs 
am macivar gazs Txevad mdgomareobamde. am gziT xdeba siTbos 
arineba macivari agentidan da gamodena garemomcvel haerSi 
(haeriT macivari kondensatorebi) an wyalSi (wyliT macivari 
kondensatorebi).  

madozirebeli gasafarToebeli mowyobiloba awvdis Txevad 
macivar agents saorTqleblis klaknilas. is SeiZleba iyos an 
milebis Txeli seqcia (kapilaruli an “saxuravi” mili) an 
ufro daxvewili Termostatikuli safarTovebeli sarqveli, 
romelic iyenebs temperaturis kontrolis sensors 
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mowyobilobis macivari agentis nakadisaTvis gasaxsnelad an 
dasaxurad. 

saorTqlebeli anu gamacivebeli klaknila, Cveulebriv, 
ganlagebulia haeris kondicirebis mowyobilobis SigniT. is 
warmoadgens wibovani milebis seqcias, romlis SigniT Txevadi 
macivari agenti moZraobs. aseTi klaknilas SigniT xdeba 
maciveri agentis aorTqleba Txevadidan gazisebr 
mdgomareobaSi. mgdomareobis am Secvlis (Txevadidan – 
gazisebrSi) procesSi macivari agenti STanTqavs siTbos, 
acivebs saorTqleblis milebis zedapirs da erTdroulad 
acivebs Senobis Sida haers, romelic gamacivebeli klaknilas 
gaswvriv uberavs. kondensatoris msgavsad saorTqlebelic 
Tbogadamcems warmoadgens.   
 

haeris kondicirebismowyobilobebi (romelTac, agreTve, 
ventilatoris klaknilas mowyobilobebic ewodeba), Sedgeba 
haeris kondicioneris centridanuli ventilatorisa da haeris 
kondincirebis sistemis filtrebisgan. ventilatoris bloki 
uberavs Senobis haers saorTqleblis klaknilas zedapiris 
gaswvriv, axdens mis kondicirebas gacivebiT da agreTve 
acilebs tens gacivebul haers. 
 
haersaberis sistemaanawilebs kondicirebul haerssaTavsoSi 
(mimwodebeli haersadeni) da iRebs mas saTavsidan da 
erTdroulad abrunebs mas kondicirebis mowyobilobaSi. 
 
damatebiTi moywobilob,a Cveulebriv, Seicavs oTaxis 
Termostats, eleqtro amomrTvelebs, mcvelebs an mwyvetarebs, 
kondensatis makontrolebel sistemas da haeris filtrebs. 
 
samacivro koeficienti aRwers gacivebis sistemis 
energoefeqturobas da ganisazRvreba, rogorc amoRebuli  
siTbos Sefardeba miwodebul energiasTan.  energoefeqturobis 
koeficienti zustad igivea, rac samacivro koeficienti. 
eleqtroenergiaze momuSave gacivebis sistemebis SemTxvevaSi, 
(magaliTad,romelic nax.-ze 6.9naCvenebi) sistemis samacivro 
koeficienti SeiZleba gamoisaxos Semdegnairad: COP=Qext/Win. 

Qextda Win  erTi da imave erTeulebSi unda iyos gamosaxuli 
(mag. vatebSi, an kilovatebSi), imisaTvis, rom samacivro 
koeficienti iyos ganyenebuli sidide. mwarmoeblebis 
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umravlesoba gansazRvravs sakuTari sistemebis samacivro 
koeficientis sruli datvirTvis pirobebisaTvis.   gacivebis 
sistemis simZlavre gamosaxulia kvt-Si da ganisazRvreba, 
rogorc amoRebuli  siTbos SesaZlebeli maqsimaluri 
raodenoba.  

 
6.3.1 gacivebis sistemebis tipebi 
 
gacivebis sistemis yvelaze Sesaferisi tipis SerCevis 
procesSi mravalricxovani faqtorebia gasaTvaliswinebeli. 
maT Soris: adgilobrivi klimaturi pirobebi (haeris 
temperatura, tenianoba da qari), aseve dRe-Ramis dro, rodesac 
Senoba gamoiyeneba,  SenobaSi mimdinare saqmianobis tipi da 
gamoyenebuli mowyobiloba-danadgarebi. tipuri komfortuli 
Sida temperatura zafxulis sezonSi 24°C -dan 27°C–mdea, 60% 

naklebi fardobiTi tenianobiT; Tumca es ar faravs mTliani 
“komfortis diapazons”. SedarebiT dabalma tenianobis donem 
an niavma, SeiZleba, adamians komportis SegrZneba Seuqmnas 
maRali temperaturis pirobebSic ki.  
 
ventilatorebi haeris gacivebis yvelaze martivi xelsawyoebia.  
isini gacivebis efeqts haeris moZraobiT qmnis. ventilatori ar 
amcirebs temperaturas, Tumca sazogadod komfortis misaReb 
dones qmnis. is ar moiTxovs did danaxarjebs SeZenasa da 
eqspluataciaze, rac mas mimzidvels xdis ufro Zvir 
danadgarebTan SedarebiT, romlebic xSirad momxmareblis 
biujetis SesaZleblobebs scdeba. 
 
macivebeli haeris kondincionerebi siTbos arTmeven oTaxis 
SigniT arsebul haers da Senobis gareT gaaqvT. isini Zalze 
efeqturia, radganac uzrunvelyofs  2-dan 3.5-mde gagrilebis 
erTeuls moxmarebuli eleqtroenergiis yoveli erTeulze.  
 
arsebobs sxvadasxva tipis haeris kondicionerebi (nax. 6.10).  
fanjris/kedlis blokimoiTxovs garefanjris, an kedlis 
sivrces. (mini) dasaSleli sistemebi18 moiTxovs gancalkevebul 
calke Sida da gare segmentebs. aseT sistemebSi erT gare 
segmentze SeiZleba modiodes xuTamde Sida segmenti. Senobis 
                                                 
18termini Cveni motanila, Tumca salaparako qarTulSi (m.S. savaWro qselSic) isini 
moixsenieba rogorc “split sistema”, rac inglisuri terminis kalkis gadaRebas 
warmoadgens.  
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Sida segmentebi SeiZleba ganlagebuli iyos gare segmentidan 
15 metramde moSorebiT. es segmentebi dakavSirebulia  miliT, 
(milebiT) romelSic macivari airi moZraobs. rodesac oTaxis 
Tbili haerimiedineba Sida klaknilas Tavze, xdeba masSi 
arsebuli siTbos STanTqma Sida segmentis macivari agentis 
mier da gadatana gare segmentSi, saidanac is gareT gaedineba. 
imavdroulad, oTaxis haerSi arsebuli teni kondensirdeba da    
gareT gaedineba. ufro civi haeri uberavs oTaxSi, is naklebad 
teniani da Cveulebriv, gafiltrulia.  
 
aRniSnuli haeris kondicionerebi agreTve uzrunvelyofs 
sakmao raodenobiT sufTa haeris Semotanas oTaxis garedan. 
isini efeqturia yvela saxis klimatur pirobebSi 
(gansakuTrebiT tenian adgilebSi, vinaidan oTaxis haeridan 
tenis mocilebas axdens) da xasiaTdeba Zalian Cumi muSaobiT 
oTaxis SigniT.  dReisaTvis bazarze arsebuli mini dasaSleli 
sistemebis umetesoba uzrunvelyofs rogorc gacivebas, aseve 
gaTbobas, Tumca gaTbobis funqcia Cveulebriv ar muSaobs  -

1
o
C-ze dabal temperaturis pirobebSi. miuxedavad amisa, isini 

Zalian efeqturia da moqnili SemrCevi gaTbobisa da 
gacivebisaTvis, yvelgan, sadac ki saWiroa temperaturis 
damoukidebeli kontroli. maTi damontaJeba agreTve xdeba 
Senobis Sida sivrcis minimalurad SelaxviT. 
 
 

 

 
a) fanjris/kedlis bloki        b) dasaSleli sistemis bloki 
 

nax.  6.10macivebeli haeris kondicionerebis tipebi 

 
centraluri haeris kondicireba haersadenis sistemebiT. aseTi 
sistemebi sazogadod ufro naklebad efeqturia, vidre 
dasaSleli anfanjris/kedlis sistemebi haersatarebSi 
danakargebis gamo.  isini montaJdeba saxuravze, an gruntze da 
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mierTebulia haersadenebis sistemasTan. sistemebi unda iyos 
ganawilebuli zonebad, raTa saZinebeli da saerTo oTaxebi 
sxvadasxva dros gagrildes. maTze vrceldeba haeris 
iZulebiTi/meqanikuri gaTbobis sistemis yvela ZiriTadi 
uaryofiTi maxasiaTebeli, romelic aRwerilia 6.2.4-Si (nax. 6.11) 

 

 
 

nax. 6.11centraluri haeris kondicireba haersadenis sistemiT 

 
 
6.4 gaTbobis, ventilaciis da kondicirebis enegoauditis 
Catarebis instruqciebi(gvks) 

 
gvks procesebi da  sistemebi mWidrodurTierTdakavSirebulia. 
isini mimarTulia  komfortuli Tburi pirobebis da Sida 
haeris misaRebi  xarisxis uzrunvelyofaze  montaJis, 
teqnikuri momsaxurebis da Senaxvis xelmisawvdomi xarjebis 
farglebSi.  

 
gvksauditi patara SenobebisTvis, romlebsac mxolod gaTbobis 
sistema aqvT, imave principebs efuZneba, rac didi 
SenobebisTvis, romelTac gaaCniaT rTuli centraluri gvk 
sistemebi (macivrebis,  cirkulirebuli gacivebuli wylis, 
kondensatoris wylis da cxeli wylis CaTvliT). Tumca 
energiis moxmarebis moculoba da wili SedarebiT did 
SenobebSi da samrewvelo sawarmoebSi Cveulebriv ufro didia, 
vidre patara SenobebSi, energiis dazogvis potencialic 
Sesabamisad gacilebiT maRalia. 
 
gvks auditi Sedgeba sakmaod standartuli moqmedebebisagan, 
romlebic mcire gansxvavebiT SeiZleba nebismier Senobas 
mivusadagoT.  
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is unda daiwyos gvk sistemebis arsebuli mdgomareobis 
saguldagulo SemowmebiT komponentebis mixedviT. zogierT 
SemTxvevaSi, arsebuli situaciis dasadastureblad, saTanado 
gazomvebi unda Catardes. aseTi Semowmebis Sedegebi, arsebuli 
saeqspluatacio pirobebis aRweriT, unda Sevides 
energoauditis inspeqtirebis CamonaTvalSi. mas unda mohyves 
energiis momwodeblebis qviTrebis analizi. Semdeg xdeba im 
areebis gansazRvra, sadac SeiZleba energiis moxmarebis 
Semcireba. gvksxarjebis dazogvis  RonisZiebebis dadgena 
SesaZlebelia detaluri  rentabelurobis analizis 
safuZvelze. energomenejmentis SesaZleblobebi unda 
dadgindes gvks energoauditis saboloo etapze, sistemebis 
modernizaciisa da eqspluataciis rekomendaciebis CaTvliT. 
 
gvk sistemebis da Senobis momsaxurebis mowyobiloba-
danadgarebis yvelaze elementaluri energiis marTvis 
SesaZleblobebi aRwerilia qvemoT. es principuli CamonaTvali 
adaptirebulia hon kongis mTavrobis mier SemuSavebuli 
energoauditis normativebidan (Energy Efficiency Office, 2007, pp. 49-

50).  
 
a/ zogadi  
- CarTeT mowyobilobebi/sistemebi Senobis saeqspluatacio 
saaTebis gaTvaliswinebiT; 
- moiyvaneT gvk sistemebi Sesabamisi zedmetad gacivebuli/ 
gamTbari/ventilirebuli adgilebisaTvis konkretul 
moTxovnasTan SesabamisobaSi; 
- daxureT is kar-fanjrebi, romlebis Riad yofna saWiro ar 
aris; 
- CarTeT gvk sistema mxolod maSin, rodesac amis saWiroeba 
arsebobs. 
 
b/ gaumjobesebuli movla/SekeTeba 
- gaaumjobeseT haeris nakadi – gawmindeT filtri, xveula, 
kondicioneris Sida nawili, ventilatori, haersatari, sahaero 
Siberi. 
- SeakeTeT mJonavinawilebi; 
-gamarTeT/SeakeTeT tumbos Cobali Warbi nakadis  
Sesamcireblad; 

-SeavseT macivari agenti, kompresoris zeTi; 
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-moaxdineT ventilatoris, tumbos, Zravis da a.S. RerZis 
dacentreba; 
-gamarTeT/SecvaleT ventilatoris, tumbos, Zravis da a.S. 
vibraciis izolacia; 
- SecvaleT  aramWidrod mjdari/gacveTili izolacia; 
- SecvaleT  gacveTili  komponentebi/nawilebi; 
- daumateT Sesaferisi sazeTi masala moZrav nawilebs 
(magaliTad, sakisrebs); 
- SeakeTeT/gamocvaleT sakisrebi; 
- daaregulireT ventilatoris qamris daWimuloba, SecvaleT 

qamari; 
- daaregulireT kompresoris rigiTobis/wnevis kontroli; 
- daumateT Sesaferisi/ SecvaleT izolacia 
mowyobilobebze/haersadenebze/milebis kondensatian zedapirze 
(gacivebisaTvis) da Cveulebrivze maRali temperaturis 
zedapirze (gaTbobisTvis). 
 
g/ Termometrze, manometrze, xarjsazomze,eleqtromricxvelze 
araswori wakiTxvebis/Cvenebis mizezebis  gansazRvra  
- SeakeTeT dazianebuli sazomi xelsawyo, moaxdineT misi 
ganmeorebiTi kalibrireba, SecvaleT  is; 
- ganmeorebiT daaregulireT eqspluataciisaTvis miuRebeli 
sakontrolo Cvenebebi/diapazonebi; 
- gawmindeT mowyobilobebi, magaliTad Warbi wylis/haeris 
temperatura/wnevisvardna;saTanadod 
daaregulireTsarqveli/sahaero Siberi; Tavidan daabalanseT 
haeri/wylis ganawileba (Tusarqveli/sahaero Siberi 
xelisawvdomia, an misaReb fasad SeiZleba gaxdes 
xelmisawvdomi); 

- SecvaleT mowyobiloba/danadgarebi, magaliTad, nominalurze 
didi zomis Zrava/tumbo/ventilatori; SeamcireT 
wnevaventilatoris an tumbos borblis ufro mcirezomianiT 
Secvlis xarjze; 
- moaxdineT sarqvelis/sahaero Siberis saTanado regulireba, 
haeris/wylis ganawilebis ganmeorebiTi balansireba wnevis 
arasaTando vardnis SemTxevaSi; 
 -SeamowmeT da daaregulireT macivari agentis marTvis wredi; 
- gaasufTaveTdabinZurebuli filtri/saSrobi; 
- daaregulireT/SeakeTeT dawnevis kontoli; 
 regulireba/SekeTeba; 
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-gansazRvreT da gamoasworeTmeqanikuri anomaliebi; 
- SeakeTeT/SecvaleT Zrava. 
 
d/ marTvis sistemebi 
- gadaitaneT gadamwodi, Termostati da regulatori 
Sesaferis adgilze, saidanac maT SeeZlebaT saTanadod asaxon 
dasargulirebeli parametris mdgomareoba; 

- daaregulireTmarTvis programebi faqtobrivi saoperacio  
moTxovnebis dasakmayofileblad; 

- SeakeTeT/SecvaleTgaumarTavi Termostati, gadamwodi, amZravi, 
regulatori da a.S.; 
- daumateT drois reles dasivrcis dakavebulobissensorida 
a.S.; 
 
e/ gvks danadgarebis saoperacio parametrebis optimizacia 
efeqturobis sasurvel donemde asamaRleblad 
- Tavidan aicileT Warbi haeri sakvamle milSi da 
regularulad SeamowmeT qvabis mdgomareoba; 
- daicaviT muSaobis da espluataciis saTanado pirobebi, 
gansakuTrebiT Tbogadamcemi zedapiris sisufTave. 
 
v/ energoefeqturi danadgarebisSemotana, anarsebulis 
modernizeba 

- daamontaJeTcvladi siCqaris amZravebi; 
-gamoiyeneTenergoefeqturobis kompiuteruli programiT 
gaTvaliswinebuli gadamwodebi da amZravebi sistemis 
komponentebis an danadgarebis asamuSaveblad; 

- daamontaJeT siTbos regeneraciis danadgarebi (siTburi 
borbali, siTburi mili); 

- SecvaleTdanadgarienergoefeqturiT misi saeqspluatacio 
vadis dasrulebis moaxloebisas. 

 

 
Tavi 7 – energoauditis zogadi sakontrolo-sazomi 
xelsawyoebi   
 

7.1 diagnostika da sakontrolo gazomvebi   
 
energoauditisgan miRebuli ukugeba damokidebulia imaze, 
ramdenad guldasmiT ikvlevs auditori Senobas; gansazRvravs 
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da aanalizebs energiis moxmarebas. xSirad Senobis 
mflobelebi ganicdian cdunebas, ganaxorcielon 
energodamzogi strategiebi intuiciaze dayrdnobiT,  
SemTxeviTi SerCevis principiT. Tumca xsenebulma midgomam 
SeiZleba gamoiwvios investiciebze dabali ukugeba da 
xelsayreli SesaZleblobebis xelidan gaSveba  
 
yovelmxrivi energoanalizi Senobis gamokvlevis procesSi 
SeiZleba iTvaliswinebdes sistemis saeqspluatacio 
maxasiaTeblebis testirebas, an obieqtze arsebuli 
mowyobiloba-danadgarebidan ufro detaluri monacemebis 
Segrovebas, yovelmxriv  sakontrolo gazomvebs. amaSi 
SeiZleba Sevides wertilovani gazomvebi da moklevadiani 
energomonitoringi saproeqto energo da finansuri 
maxasiaTeblebis maRali sandoobis dasadgenad, romelic 
saWiroa iseTi proeqtebisaTvis, romlebic did 
kapitaldabandebas moiTxoven.  
 
energoauditis dros sakontrolo gazomvebis Casatareblad 
SesaZlebelia, zusti Sedegebis misaRebad, saWiro gaxdes 
rTuli xelsawyoebis gamoyeneba. energoauditis procesSi 
Catarebuli sakontrolo gazomvebi SeiZleba iTvaliswinebdes 
qvemoTmoyvanil erT an ramdenime gazomvas:     

- haersaberis karis Semowmeba, SemosazRvruli haeris gaJonvis 
gasazomad; 

- wnevis dacemis, an daWirxvnis testis Catareba 
- haeris gaJonvis ubnebis gansazRvra SenobaSi;  
- Ria izolaciis xarisxis Semowmeba (sxveni, arasruli 
sarTuli)  
- sxvenis, arasruli sarTulis ventilaciis Semowmeba; 

- temperaturis ganSrevebis Semowmeba SenobaSi;                                                                                

- milsadenis saqSenis Semowmeba, milsadenidn gaJonvis 
gasazomad;  

- danadgarebis  da mowyobilobebis  usafrTxoebis testireba 
wvis yvelaze cudi SemTxvevebisaTvis (wnevis vardnis yvelaze 
cudi SemTxveva);  

- Tboizolaciis da haeris barieris inspeqtireba; 
- gaTbobis, ventilaciis da kondicirebis sistemis da 
Termostatebis Semowmeba; 

- cxeli wyliT gaTbobis radiatoris Semowmeba; 
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- ganaTebis yvela datvirTvis CamonaTvalis Sedgena; 
- Senobis yvela sxva eleqtrodatvirTvebis CamonaTvalis 
Sedgena; 
-  Senobis infrawiTeli vizualizaciis Catarebanormalur 
pirobebSi; 
- Senobis infrawiTeli vizualizaciis Catarebawnevis vardnis 
pirobebSi. 

 

dResdReobiT arsebobs energoauditis mravali gansxvavebuli 
xelsawyo. am TavSi moyvanilia yvelaze farTod gamoyenebuli 
xelsawyoebis nusxa da aRwerilia, rogor aris SesaZlebeli 
zemoT moyvanili gazomvebis Catareba maTi gamoyenebiT. es 
nusxa Sedgenilia Semdeg wyaroebze dayrdnobiT: 
http://www.amazon.com/, agreTve: http://www.reliabilitydirectstore.com/, 

http://www.labx.com/, http://www.conservationstrategies.com/, 

http://www.wilmad-labglass.com/, http://www.electricitymetering.com/, 

http://www.aliexpress.com/product-gs/, http://www.dwyer-inst.com/, 

http://www.brandtinst.com/, http://www.aircraftspruce.com/, 

http://www.trutechtools.com/, http://www.valuetesters.com/, 

http://www.davis.com/. 

 
 

 

 
7.2 temperaturis gazomvebi   
 

milebis, milsadenebis, an sxva mowyobiloba-danadgarebis da 
aseve Senobis SigniT teperaturis gazomva, arasasurveli 
Tbodanakargebis da matebis adgilebis gamovlenis da 
sistemebis da danadgarebis Sesabamisi funqcionirebis 
Sefasebis SesaniSnavi saSualebaa. enegoauditisinspeqtirebis 
procesSi SeiZleba gamoyenebuli iqnas temperaturis sazomi 
ramdenime xelsawyo.    

 

7.2.1 kontaqturi Termometri 

 
kontaqturi Termometri  warmoadgens Termowyvils, romelsac 
sacecis   nakadSi SetaniT, SeuZlia gazomos  kvamlis, cxeli 
haeris da cxeli wylis temperatura (nax. 7.1). zedapiris 
temperaturis gasazomad, amave xelsawyos emateba firfitis  

http://www.amazon.com/
http://www.reliabilitydirectstore.com/
http://www.labx.com/
http://www.conservationstrategies.com/
http://www.wilmad-labglass.com/
http://www.electricitymetering.com/
http://www.aliexpress.com/product-gs/
http://www.dwyer-inst.com/
http://www.brandtinst.com/
http://www.aircraftspruce.com/
http://www.trutechtools.com/
http://www.valuetesters.com/
http://www.davis.com/
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tipis saceci. Termowyvili warmoadgens Termoeleqtrul 
instruments - temperaturis sazom sensors. igi Sedgeba 
erTmaneTTan TiTo boloTi SeerTebuli ori gansxvavebuli 
liTonisgan. rodesac ori liTonis SeerTebis adgili 
cxeldeba, an civdeba, warmoiqmneba Zabva, romelic korelirebs 
temperaturasTan. Termoelementis Senadnobebi, Cveulebriv,  
sadenis saxiT arsebobs.   

 
xelmisawvdomia Termowyvilis liTonebis sxvadasxva 
kombinacia, an tarireba. oTxi yvelaze gavrcelebuli 
tarirebaa  J, K, T da E. arsebobs maRali temperaturis tarireba 
R, S, C da GB. 

 

 
 
nax. 7.1 kontaqturi Termometri  
 
TiToeul tarirebas gaaCnia temperaturis gansxvavebuli 
diapazoni da garemo, Tumca, maqsimaluri temperatura 
gansxvavdeba TermowyvilSi gamoyenebuli sadenis diametris 
Sesabamisad.  miuxedavad imisa, rom Termoelementistarireba 
karnaxobs temperaturis diapazons, maqsimaluri diapazoni 
aseve SezRudulia TermowyvilSi gamoyenebuli sadenis 
diametriT. Sesabamisad, Zalian wvrili TermowyviliT 
temperaturis maqsimaluri zRvris miaRweva SeuZleblia.  
 
Termowyvilis SerCevis dros gamoyenebul unda iqnas Semdegi 
kriteriumebi:: 
- temperaturisdiapazoni; 

- Termowyvilis, an garsis masalis qimiuri winaRoba; 
- cveTisadmidavibraciisadmi winaRoba; 
- montaJis moTxovnebi (Tavsebadi unda iyos arsebul 
mowyobilobebTan, arsebulma xvrelebma SeiZleba gansazRvros 
gadamwodis diametri)   
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Termowyvilis saceci Sedgeba metalis milakSi moTavsebuli 
Termowyvilis sadenisgan. sacecis kedeligadamwodis garsad 
moixsenieba. sacecis garsi uJangavi foladis da inkonelisagan 
aris damzadebuli. 19 inkoneli uZlebs ufro farTo 
temperaturul diapazons, vidre uJangavi foladi, Tumca,   
farTo qimiuri Tavsebadobis gamo,  am ukanasknels ufro 
xSirad iyeneben. Zalian maRali temperaturebisTvis garsis 
sxva uCveulo masalebic gamoiyeneba.  Termowyvilis sacecis 
wveri sami sxvadasxva tipisaa: Camiwebuli, Caumiwebeli da Ria. 
Camiwebuli wveri garsis kedelTan aris kontaqtSi. Camiwebuli 
gadakveTa uzrunvelyofs ufro maRal swrafmoqmedebas, magram  
igi yvelaze metad mgrZnobiarea eleqtruli damiwebis 
konturebis mimarT. Caumiwebeli gadakveTis SemTxvevaSi 
Termowyvili garsis kedlidan saizolacio feniT aris 
gancalkevebuli. Ria Termowyvilis wveri  garsis kedlidan 
gamoSverilia. Ria gadasvlebiani Termowyvilebi yvelaze 
kargad haeris gazomvebze aris morgebuli.  

 
7.2.2 infrawiTeli Termometri 
 
infrawiTeli Termometri temperaturas zomavs absoluturad 
Savi sxeulis infrawiTeligamoisxivebis gamoyenebiT. mas 
xandaxan lazerul Termometrsac uwodeben, im SemTxvevaSi, Tu 
Termometris dasamizneblad gamoiyeneba lazeri.temperaturis 
distanciuri gazomvis SesaZleblobis gamo,  mas aseve 
uwodebenukontaqto Termometrs. sagnis mier gamosxivebuli 
infrawiTeli energiis raodenobis da gamosxivebis unaris 
codniT, SesaZlebeli xdeba sagnis temperaturis 
dadgena.20infrawiTeli Termometri, iseTi tipis sazomi 
instrumentia, romelic siTbos wyaroze mimarTvis SemTxevaSi, 
ekranze aCvenebs temperaturas. xsenebuli sazomi xelsawyo 
gamoiyeneba sacecxleebSi cxeli wertilebis, zedapiris 
temperaturisa da a.S. gasazomad. infrawiTeli Termometrebi 
SeiZleba gamoyenebul iqnas temperaturis monitoringis 
mravali funqciis gansaxorcieleblad, gansakuTrebiT ki 
gamosadegia im SemTxeveebSi, rodesac ver gamoiyeneba 

                                                 
19inkoneli – nikelis safuZvelze miRebuli Tbomedegi Senadnobi. 
20gamosxivebis unari aris masalis unari gamoyos Tburi gamosxiveba   
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Termowyvilebi an sxva tipis gadamwodebi, an sxvadasxva 
mizezebis gamo isini ver uzrunvelyofen zust gazomvebs. 
 
dResdReobiT arsebobs temperaturis infrawiTeli gamzomi 
xelsawyobis didi mravalferovneba - mosaxerxebeli, 
gadasatani xelis gamzomi xelsawyobis CaTvliT. aseve 
arsebobs stacionarulad damontaJebuli variantebi, romelic 
emsaxureba grZlevadianad konkretul mizans. cifruli 
ukontaqto infrawiTeli Termometri 4-niSna Txevadkristaluri 
ekraniT,  mocemulia suraTze (nax. 7.2).  am umaRlesi xarisxis 
xelsawyos aqvs manZilisa da gasazomi adgilis Tanafardoba 
12:1 da gazomvis farTo diapazoni (-20-dan 537

o
C). es 

Tanamedrove cifruli xelsawyo, CamontaJebuli lazeris 
samizniT da mikrokompiuteriT, uzrunvelyofs zust gazomvebs 
usafrTxo distanciaze. igi farTod gamoiyenebamiudgomeli, 
cxeli da saSiSi obieqtebis temperaturis gasazomad.     
 

 
 

 
nax.  7.2  infrawiTeli Termometri 
 
xelis infrawiTeli Termometris SerCevis dros, 
mniSvnelovania savaraudo temperaturis intervalis da im 
manZilis gaTvaliswineba, saidanac gazomvebi unda Catardes. 
temperaturuli mgrZnobiaroba, iseve rogorc optika, 
gaTvlilia sxvadasxva manZilze da mocemulia TanafardobiT, 
romelic gviCvenebs iseT distancias, romelzec laqis zoma 
daaxloebiT 30 sm. diametris iqneba.   

 
7.2.3 Termografiuli kamera  
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Termografiuli kamera, romelsac xandaxan perspeqtiul 
infrawiTel kamersac uwodeben, an infrawiTeli kamera 
warmoadgens xelsawyos, romelic qmnis gamosaxulebas 
infrawiTeli gamosxivebis gamoyenebiT, Cveulebrivi kameris 
msgavsad, romelic qmnis gamosaxulebas xiluli sinaTlis 
gamoyenebiT.  xiluli sinaTlis kameris 450–750 nanometris 
diapazonisnacvlad, infrawiTeli kamerebi 14000 nanometris  
sigrZis talRebze funqcionireben.Termografia Senobis 
energoauditis meTodia, romelic Termografiuli kameris 
saSualebiT Senobis SemzRudav konstruqciaSi cudi 
izolaciisa da haeris gaJonvis adgilmdebareobis dasadgenad 
gamoiyeneba.  Termografiazomavs zedapiris temperaturas 
infrawiTeli video da  foto kamerebiT. es instrumentebi 
siTbur speqtrSi arsebul sinaTles “xedaven”. gamosaxulebebi 
videoze, an firze aregistrirebs Senobis gare Sris 
temperaturis cvlilebebs, romelic meryeobs TeTridan Tbili 
areebisaTvis, Savamde civebisTvis. saboloo gamosaxulebebi 
auditors izolaciis saWiroebis gansazRvraSi exmareba. igi 
aseve emsaxureba xarisxis kontrols, imis dasadgenad, 
izolacia saTanadod aris Tu ara damontaJebuli.  

Termografuli Semowmeba aris Senobis SigTavsis, an garsis 
kvleva. energoauditori iRebs gadawyvetilebas, garkveuli 
amindis pirobebSi yvelaze Sedegiani meTodis dadgenis Sesaxeb. 
Sida skanirebaufro gavrcelebulia, vinaidanSenobidan 
gaparuli Tbili haeri kedlebSi yovelTvis sworxazovnad ar 
gaedineba. gare kedlis erT ubanze gamovlenili Tburi 
danakargebi SeiZleba saTaves iRebdes Sida kedlis romelime 
sxva adgilidan. aseve, ufro rTulia qarian amindSi Senobis 
gare zedapirze temperaturis sxvaobebis gamovlena. xsenebuli 
siZnelis gamo Sida kvlevebi ufro zustia, vinaidan maT xels 
uwyobs haeris SezRuduli moZraoba.   

 

Termografuli skanireba aseve farTod gamoiyeneba haersaberis 
sacdeli gaSvebis dros. haersaberis kari xels uwyobs haeris 
gazrdil gadinebas Senobis garsis dazianebul nawilebSi. 
msgavsi haeris gadinebebi Cndeba infrawiTeli kameris  
okularSi Savi svetebis saxiT. Termografia gamosaxulebis 
(Termogramis) Sesaqmnelad iyenebs specialuri konstruqciis 
infrawiTel video an foto kamerebs, romlebic zedapiris 
siTbos cvlilebebs avlens. aRniSnul teqnologias mravali 



 139 

gamoyeneba aqvs.  eleqtro sistemisMTermogramebs SeuZlia 
aranormalurad cxeli elsadenebi an komponentebi 
gamoavlinos. meqanikuri sistemebis Termogramebs Warbi 
xaxuniT Seqmnili siTbos gamovlena SeuZlia.  

 

energoauditorebi Termografias Senobis SemzRudavi 
konstruqciebis Tbodanakargebis da haeris gadinebis 
gamosavlenad iyeneben. Tu sagani asxivebs ufro maRal 
temperaturas, vidre garemos temperaturaa, adgili aqvs 
Tbogadacemas da xdeba energiis gadacema Tbili adgilidan 
civSi, Termodinamikis meore kanonis Tanaxmad. xolo, Tu 
Termogramaze civi zona arsebobs, maSin gasazomi obieqti 
Tbili sagnis mier gamoyofil energias STanTqavs. orive sagnis 
unars gamoyos an STanTqos gamosxiveba, ewodeba gamosxivebis 
unari (koeficienti) - Mmasalis unari gamoyos siTburi 
gamosxiveba. zogierT masalebSi gamosxivebis koeficienti aseve 
SeiZleba Seicvalos, rogorc temperaturis funqcia. sagnis 
temperaturis gasazomad, ETermografi iyenebs gamosxivebis 
koeficientebiscxrils,  sagnis gamosxivebis mniSvnelobis 
SesarCevad. Semdeg xdeba am sididis Seyvana kameraSi. kameris 
algoriTmi, gamosxivebis koeficientis gamoyenebiT, Seasworebs 
temperaturis maCvenebels da gamoTvlis temperaturas, 
romelic ufro zustad Seesatyviseba sagnis uSualo 
sakontaqto temperaturas. Senobis gareT gazomvebis dros 
zusti temperaturuli monacemebis misaRebad aseve 
gasaTvaliswinebelia qaris konveqciuri gagrileba.  

 

infrawiTeli skanireba energoauditorebs Senobis 
konstruqciis izolaciis efeqturobis Semowmebis saSualebas 
aZlevs. mis Sedegad miRebuli Termogramebi auditorebs 
izolaciis saWiroebisa da izolaciis adgilis dadgenaSi 
exmareba. vinaidan teniani izolacia siTbos ufro swrafad 
gaatarebs, vidre mSrali izolacia, saxuravis Termografiuli 
skanireba xSirad gamoavlens gaJonvas saxuravSi. SeiZleba 
aseve arsebobdes wylis gaJonvis SemTxvevebi, romlebic 
garedan saerTod ar Cans. Termuli vizualizaciiT 
SesaZleblia xsenebuli gaJonvebis gamovlena da momavalSi 
Senobebis dazianebis minimumamde dayvana (nax. 7.3). 
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nax. 7.3wylis gaJonvis mdebareobis Termulivizualizacia. 
 
Termuli vizualizaciis saSualebiT SesaZlebelia imis 
dadgena, sad ar arsebobs sakmarisi Tboizolacia, arsebobs Tu 
ara gaJonva fanjrebsa da/an karebebSi, an  sxva Riobebi 
SenobaSi, saidanac ipareba  cxeli da civi haeri, rac 
energiaze gaweul danaxarjebze  axdens zemoqmedebas(nax. 7.4). 

amJamad energiis  maRali fasis gamo, zogierT SemTxvevaSi, 
aRniSnuli momsaxureba mniSvnelovania sando Sedegebis 
misaRebad enrgoauditis Catarebis dros. muqi ferebi 
warmoadgenen civ temperaturebs, naTeli ferebi ki – ufro 
maRal temperaturebs. (ixileT skalebi gamosaxulebis qveda 
nawilSi).  
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nax.7.4 energodanakargebis Termogamosaxulebis aRqma 
 
eleqtruli wredis daziandebis, an Warbi datvirTvis 
SemTxvevaSi, Sedegebi SeiZleba iyos SemaSfoTeblidan 
katastrofulamde. aRniSnuli SemTxvevebi SeiZleba gamowveuli 
iyos nebismieri mizeziT, dawyebuli Zveli 
eleqtrogamtarebidan, wredis arasaTando konfiguraciamde.   
Termuli vizualizacia saSualebas aZlevs inspeqtors 
gansazRvros specialisti eleqtrikosis mier Semdgomi kvlevis 
Catarebis saWiroeba (nax.7.5). amgvarad, aRniSuli problemis 
mogvareba SeiZleba gadaiqces usafrTxoebis dacvis sakiTxad 
energoauditis procesSi. 
 

 

 
 

 

 

nax 7.5  wredebis WarbdatvirTvis Termuli vizualizacia  
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energoauditorma adgilze inspeqtirebisaTvis SeiZleba 
gamoiyenos infrawiTeli sazomi xelsawyos erT-erTi saxeoba. 
Termografiuli Semowmebis yvelaze zusti xelsawyo Termuli 
vizualizaciis kameraa, romelic iZleva siTbos gaJonvis 
adgilis 2-ganzomilebian Termul suraTs.  
 
energoauditebi infrawiTeli Termografis erT-erTi 
klasikuri gamoyenebaa. nax. 7.6-ze gamosaxuli infrawiTeli 
kameriT martivia Senobidan ZviradRirebuli 
energodanakargebis da sicivis da siTbos gaJonvis kritikuli 
ubnebis gamovlena. mniSvnelovania davimaxsovroT, rom 
SeuiaraRebeli TvaliT,uSualod struqturaSi SeRwevis 
gareSe, sakmaod rTulia iseTi adgilebis SemCneva, sadac cudi 
izolaciaa, ar aris sakmarisi samSeneblo masala an 
konstruqciis elementebi arasworadaa dayenebuli. 
 

 

 
 

 

nax 7.6Termuli infrawiTeli kamera  
InfraRed  
7.2.4 siTbos gaJonvis deteqtori  

nax. 7.7-ze gamosaxuli siTbos gaJonvis deteqtori (modeli  # 

TLD100), xels uwyobs energiis danaxarjebis Semcirebas, 
SenobaSi energiis gaJonvis gamovlenis gziT. igi warmoadgens 
optikur xelsawyos, romelic xels uwyobs SenobaSi 
problemuri ubnebis gamovlenas; energoauditors awvdis 
informacias karebebisa da fanjrebis garSemo arsebuli 
siTbos gaJonvebis Sesaxeb, raTa dadgindes adgilebi, sadac 
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Tboizolacia aris  saWiro; gamoavlens  farul gaJonvebs da 
izolaciis „sust wertilebs“ elsadenebis gamomyvanebis 
garSemo.  

 

 
 

 

 

 

nax7.7siTbos gaJonvis deteqtori  

siTbos gaJonvis deteqtori warmoadgens infrawiTel 
gadamwods, romelic kedlebis, milsadenebis sistemis da a.S. 
gaswvriv avlens xsenebul gaJonvebs. qvemoT mocemulia 
kompaniis mier reklamirebuli siTbos gaJonvis deteqtoris 
upiratesobebi: 

 advilad gansazRvreT SenobaSi faruli energiis gaJonvis 
adgili;  
 mianaTeT kedelze sinaTle da gansazRvreT Sesabamisi 
temperatura;  

 gadaaadgileT sinaTle Tqveni saxlis garSemo. rodesac 
temperatura icvleba -17

0
C an-12

o
C -iT, sinaTle icvlis fers 

wiTlidan lurjamde, cxeli da civi adgilebis aRsaniSnavad.  

 Energy Star-Si(energomowyobilobebis energomoxmarebis 
ekonomikur standartSi) aRniSnulia, rom  gaJonvebisa da 
Riobebis amovseba Tqens saxlSi gaTbobisa da gagrilebis 
xarjebs daaxloebiT 20%-iT Seamcirebs. 
 xelsawyos mohyveba ufaso buklets, sadac naCvenebia 
Tqveni saxlis izolaciisa da hermetizaciis advili gzebi;  

 zedapiris (kedlis, fanjris da a.S.) temperatura 
naCvenebia Txevadkristalur ekranze farengeitSi, an 
celsiusSi.  

http://www.cpobd.com/products/tld100.html?ref=pricegrabbertld100
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7.2.5 Tbogamtarobis gazomva 

 
rogorc es me-4 TavSi ukve aRiniSna, Tbogamtaroba -

λwarmoadgensmasalis unars, gaataros siTbo. Tbogadacemis 
TeoriaSi gamtaroba (an Tbogamtaroba) warmoadgens 
Tboenergiis gadacemas nivTierebis mezobel molekulebs 
Soris temperaturis gradientis arsebobis gamo. siTbos 
gadacema yovelTvis mimdinareobs maRali temperaturidan 
dabali temperaturisken. Tbogamtarobas adgili aqvs yvela 
saxis nivTierebaSi, anu myar sxeulebSi, siTxeebSi, gazebSi da 
plazmaSi, magram ar sWirdeba nivTierebis didi raodenobis 
gadatana. myar sxeulebSi, es xdeba cxaurSi molekulebis 
rxevebis da Tavisufali eleqtronebis mier energiis gadacemis 
kombinaciis Sedegad. airebSi da siTxeebSi gamtarobas adgili 
aqvs molekulebisqaosuri moZraobis dros maTi Sejaxebis da 
difuziis gamo.      
 
Hot Disk Transient Plane Source (TPS) warmoadgens Tbogamtarobis 
gaumjobesebul xelsawyos, romelsac SuZlia  Tbogamtarobis, 
siTburi difuziis da sxvadasxva formis da zomis myari 
sxulebis, siTxis, pastis da fxvnilebis kuTri Tbotevadobis 
Semowmeba. igi Seadgens Tbogamtarobis industriul etalonur 
satesto sistemas. TPS 2500 S Tbogamtarobis analizatori, 
SemuSavebuli ThermTest Inc kompaniis mier, moyvanilia nax. 7.24. 
igi Seqmnilia sxvadasxva formis da zomis myari sxeulebis, 
siTxeebis, pastebis da mtvris siTburi maxasiaTeblebis 
analizisTvis. Tbogamtarobis sistemebi TPS 2500 S da TPS 

1500aris erTaderTiTPS  xelsawyoebi, romlebic akmayofilebs 
testirebis ISO/DIS 22007-2.2 standarts. 
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nax 7.24 TPS 2500 S Tbogamtarobis analizatori 

 

TPS-i, xSirad moixsenieba rogorc ,,gustavsonis gadamwodi”, 
misi gamomgoneblis pativsacemad. is Seqmnilia Tbogamtarobis, 
siTburi difuziis da myari sxulebis, siTxis, pastis da 
fxvnilebis xvedriTi Tbotevadobis gasazomaddiapazonSi 0.005 

vat/metrkelvinidan  500 vat/metr kelvinamde, 30 K-dan 1000 K-mde 
temperaturul diapazonSi, masalis daurRvevlad. 
dapatentebuli  Hot Disk TPS teqnologias sakmaod maRali 
Sefaseba ergo misi SesaZleblobis gamo  erTi gazomviT, 
erTdroulad gansazRvros Tbogamtaroba, siTburi difuziis 
koeficienti da myari sxulebis, siTxis, pastis da fxvnilebis 
kuTri Tbotevadoba nimuSebis momzadebaze naklebi yuradRebis 
miqceviT.  TPS Tbogamtarobis analizatori iyenebs ormagi 
spiralis formis gadamwod elements. TPS gadamwodi moqmedebs 
erTi mxriv, rogorc nimuSis gamaTbobeli, da meore mxriv, 
rogorc temperaturis droze damokidebuli zrdis Camweri  
,,winaRobis Termometri”. xSir SemTxvevaSi gadamwodis 
elementi damzadebulia 10 nanometri sisqis nikelis ormagi 
spiralisgan, maRali sizustiT daproeqtebuli zomebiT (sigane, 
gragnilebis raodenoba, radiusebi). masala uzrunvelyofs 
aRniSnuli spiralis gansakuTrebuli formis SenarCunebas, 
meqanikur simtkicesa da eleqtroizolacias. inkafsulirebuli 
nikelis spiralis saceci moTavsebulia nimuSis (myari 
sxeulebis nimuSebi) or nawils Soris, an Setanilia nimuSSi 
(fxvnili, siTxeebi).  winaswar daprogramebuli drois 
ganmavlobaSi keTdeba winaRobis 200 Cawera da amaze 
dayrdnobiT dgindeba temperaturis da drois 
urTierTdamokidebuleba. ramodenime parametri, magaliTad, 
“energiis gamosavali” spiralis temperaturis gasazrdelad, 
,,gazomvis dro” 200 wertilis Casawerad da sacecis zoma, 
gamoiyeneba eqsperimentis paremetrebis optimizaciisTvis, raTa 
SesaZlebeli iyos 0.005 vat/metrikelvinidan  500 

vat/metrkelvinamde Tbogamtarobis gazomva. 

 
xelsawyo TPS 2500 S eqpluataciis simartive da optimaluri TPS 
gadamwodis gamoyenebiT miRebuli parametrebi (samuSao 
maxasiaTeblebi), xsenebul sistemas gadaaqcevs mtkice da 
idealur saSualebad myari sxeulebis, siTxeebis, fxvnilebis, 
pastebis da qafis testirebisTvis. am savaWro markisadmi 
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damaxasiaTebeli maRali sizuste, xelsawyos mosaxerxebels 
xdis xarisxis marTvis testirebisTvis. optimaluri 
kompiuteruli modulebi SesaZlebels xdis xelsawyos 
gamoyenebas konkretuli miznebisTvis, Txeli firis, webovanis 
Suasadebis saizolacio Sris, maRali Tbogamtarobis Sreebis, 
filebisa da araerTgvarovani nimuSebis an Sreuli 
struqturebis gasazomad, rac farTod  gamoiyeneba 
eleqtronikaSi, geoTermiaSi, samSeneblo masalebis, birTvul 
da qimiur mrewvelobaSi.  
 

 

 
7.3  haeris infiltraciis gazomva  
 
profesionali energoauditorebi, Senobis hermetulobis 
gansazRvris mizniT, haersaberiskaris tests iyeneben. 
kompresoris kari Sedgeba kalibrirebuli ventilatorisgan, 
haeris nakadis siCqaris gasazomad dawnevis gadamwodisgan, 
ventilatoris nakadiT Seqmnili haeris wnevis gasazomad. 
wnevis da haeris nakadis gazomvebis kombinacia gamoiyeneba 
Senobis haeris gaumtarobis dasadgenad (nax 7.8). Senobis haeris 
gaumtarobis codna mniSvnelovania energiis dazogvis 
gasazrdelad, an Sida haeris dabinZurebis Sesamcireblad, an 
Senobis wnevis gasakonroleblad.  
 
qvemoT mocemulia SenobaSi saTanado hermetulobis 
aucileblobis mizezebis CamonaTvali::  
 

 energiis moxmarebis Semcireba haeris gadinebis gamo;  

 tenis kondensaciis problemebis Tavidan acileba;  

 garedan Semomavali civi haeriT gamowveuli arasasiamovno 
orpiri qaris mospoba;  

 Senobis haeris xarisxis dacva Sida haeris 
dabinZurebisagan.  
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nax 7. 8  haersaberis karis mowyobiloba 

 
haersaberis kari warmoadgens mZlavr ventilators, romelic 
gare karis CarCoSia CamontaJebuli. sistema Sedgeba mZlavri, 
cvladi brunTa ricxviani ventilatorisa da brunTa ricxvis 
regulatorisgan, romlebic droebiT damontaJebulia Ria gare 
karis CarCoSi. manometrebis kompleqti, an diferencialuri 
wnevis sazomi xelsawyoebi gamoiyeneba ventilatoriT 
generirebuli wnevis sxvaobebis gasazomad saxlis SigniT da 
gareT. aseve xdeba haeris nakadis gazomva ventilatoris 
korpusSi dakalibrebuli Riobis gaswvriv (nax 7.9).  

testis procedurebi sakmaod martivia. detaluri 
instruqciebis mowodeba, Cveulebriv, xdeba momwodeblis, an 
karis detalebis kompleqtis damamzadeblisgan. saxlis 
mosamzadebeli aucilebeli procedurebis dasrulebis Semdeg, 
teqstis Catarebas daaxloebiT 10-15 wuTi Wirdeba.  

ventilators haeri gamoaqvs saxlidan, rac haeris wnevas 
amcirebs. amis Semdeg, ufro maRali wnevis gare haeri  ipareba 
saxlSi bzarebidan da Riobebidan. haeris gaJonvis 
gamosavlenad, auditorma SeiZleba gamoiyenos kvamlis 
xelsawyo. aRniSnuli testebi gansazRvravs Senobis haeris 
infiltraciis dones.      

e.w. bunebrivi infiltraciis saangariSo normis Sesabamisad 
haeris gadineba kontrols eqvemdebareba, rodesac saxlSi 
haeris cvlis siCqare saaTSi utoldeba 0.35. Tu bunebrivi 
infiltraciis saangariSo norma saaTSi 0.25gacvlazeqvemoT 
ecema, maSin saxli da misi mobinadreebi SeiZleba tenianobam, 
an Sida haeris xarisxTan dakavSirebulma problemebma 
Seawuxos. SeiZleba saWiro gaxdes damatebiTi zomebis miReba, 
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wyaros kontrolis da uwyvetad marTvadi ventilaciis 
CaTvliT. 

 

 

 
 

nax 7. 9 haeris nakadis sazomi manometri (The Fluke 922) 

 

 
7.4  wvis sistemebis gazomvebi da Semowmeba 
 
wvis efeqturobis maqsimalurad gazrdis mizniT, 
saWiroasakvamuris airebis Semadgenlobis codna.  
haeri/sawvavis kargi Sefardebis miRwevis gziT SesaZlebli 
xdeba energiis mniSvnelovani dazogva. wvis testireba 
iTvaliswinebs sakvamuris airebis wvis produqtebis 
koncentraciis gansazRvras. wvis produqtebs, Cvulebiv, 
warmoadgenen naxSirorJangi (CO2)  da naxSirJangi (CO). Warbi 
haeris saTanado doneebis uzrunvelsayofad, aseve xdeba 
Jangbadis (O2) gazomvac. CO2da O2 Semcveloba, sakvamuris 
airebis temperaturis da saTbobis tipis  codnasTan erTad, 
SesaZlebls xdis sakvamuris airebis dankargebis dadgenas. 
kargi wva, Cveulebriv, niSnavs naxSirorJangis (CO2) maRal 
Semcvelobas,  Jangbadis (O2) dabal Semcvelobas da 
naxSirJangis (CO) mcire kvals, an saerTod ararsebobas.  
 
 7.4.1 orsatis aparati 
 
orsatis aparati gamoiyeneba airis nimuSis ucvlel 
moculobaSi (100sm3) naxSirorJangis, naxSirJangisa da 
Jangbadis moculobebis gasazomad, Tumca Zalian dabali 
koncentraciebis gamovlenis dros, gazomvebi SeiZleba 
zedmiweviT zusti ar iyos. orsatis aparati Zalian martivi 
meTodis gamoyenebiT muSaobs. nimuSSi garkveuli moculobis 
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airis mosaZieblad, airisnimuSis fiqsirebuli moculoba 
gaedineba gansazRvrul xsnarSi, romelic STanTqavs mxolod 
saWiro airs.  airis darCenili moculoba SeiZleba 
ganmeorebiT gaizomos da Seedaros Tavdapirvel moculobas, 
raTa nimuSSi konkretuli airis wili dadgindes. airis nimuSi 
gadis xsnarebis wyebaSi da TiToeuli xsnari aclis airis erT 
saxobas, xolo Semdeg xdeba darCenili moculobis gamoTvla. 
kaustikuri potaSis xsnari gamoiyeneba naxSirorJangis 
absorbirebisTvis, piragalolis, kaustikuri potaSisa da 
wylis narevi gamoiyeneba Jangbadis absorbirebisTvis, xolo 
naxSirJangis mosacileblad gamoiyenebaspilenZis qloridi. 
orsatis xelsawyos uaryofiTi mxareebic gaaCnia. mTavari aris 
is, rom xelsawyos mosamzadeblad da gamosayeneblad didi 
droa saWiro, operatori unda iyos sazriani da gamocdili. 
xelsawyo ar aris zusti Zalian dabali koncentraciebis 
gamovlenis dros. orsatis xelsawyos magivrad arsebobs 
gadasatani da advilad gamosayenebeli xelsawyoebi, romelTa 
mosamzadeblad da gamosayeneblad  minimaluri droa saWiro 
da TiTqmis yvelas SeuZlia iswavlos maTi gamoyeneba.   

 
7.4.2 wvis analizatori 
 
nax. 7.9 naCvenebi wvis gadasatani analizatori aris 
srulyofili xelsawyo auditorebisTvis da Rumelebis da 
saqvabe danadagrebis specialistebisTvis, romlebmac unda 
gansazRvron naxSirJangis usafrTxoeba da wvis efeqtruroba 
wvis danadgarebSi. tipuri  danadgarebia: sayofacxovrebo da 
komerciuli Rumelebi, wylis gamacxeleblebi da saqvabeebi. 
wvis gadasatani analizatori  uSualod zomavs da ekranze 
gamoaqvs kvamlis airebSi Jangbadis done, airebis sawyisi 
temperatura da airebis temperatura sakvamle milSi, wnevis 
sxvaoba, NOx da CO. xelsawyo erTdroulad iTvlis da 
displeize gamoaqvs wvis efeqturoba, haeris Warboba, CO2, NO x , 

O2da CO haeris gareSe.  

 

wvis analizatori, Cveulebriv, gamoiyeneba airis da mazuTis 
Rumelebis Sesamowmeblad, wvis procesis maqsimalur SesaZlo 
efeqturobaSi dasarwmuneblad. RumelSi wvis procesis 
Semowmebis garda, gaTbobis, ventilaciis da kondincirebis 
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Sesamowmebeli mravalfunqciuri xelsawyo, aseve gamoiyeneba 
sivrceSi naxSirJangis Dda Senobis wnevis  Sesamowmeblad. wvis 
analizatori energoauditorebs da gaTbobis, ventilaciis da 
kondincirebis sistemis specialistebs saSualoebas aZlevs 
Seamowmon sakvamuris temperatura, Jangbadis raodenoba 
sakvamuris airebSi, naxSirJangis raodenoba sakvamuris airebSi, 
naxSirorJangis raodenoba sakvamuris airebSi da sakvamuris 
wneva.xelsawyos es yvela Cveneba saWiroa imisTvis, rom 
gaTbobis, ventilaciis da kondincirebis sistemis 
specialistebma daareguliron wvis kameris parametrebi, raTa 
wvis analizatoris gamoyenebiT efeqturi wva uzrunvelyon. 
wvis analizators sxvadasxva airebis, magaliTad, O2, CO, NOxda 

SOx gasazomad gaaCnia Cadgmuli qimiuri ujredebi. principSi, 
saTbobis wva xdeba maSin, rodesac saTbobis naxSirbadis da 
wyalbadis molekulebi Sedis reaqciaSi haeris Jangbadis 
molekulebTan da warmoiqmneba naxSirorJangi (CO2) da wyali 

(H2O). energia gamoiyofa reaqciis procesSi. sawvavis TiToeuli 
erTeulisTvis saWiro haeris zusti moculoba SeiZleba 
gamoangariSebul iqnas, Tu cnobilia sawvavSi naxSirbadis da 
wyalbadis  Semcveloba.   
 

 
 

nax 7.9  wvis analizatori 

 

 
7.4.3 airis analizatorebi  
 
nax.7.10-ze gamosaxuli, naxSirorJangis da Jangbadis sazomi 
xelsawyoebi- firitis analizatorebi - aris swrafi, zusti da 
advilad gamosayenebeli. isini xelmisawvdomia CO2 an O2 

analizisTvis da TiToeuli modeli mzaddeba samskalian 
diapazonSi.  
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eqvsive xelsawyos msgavsi gare xedi aqvs, magram gansxvaveba 
konstruqciis mniSvnelovani detalebiT da STanmTqmeli 
siTxeebiT. amitom TiToeuli modeli mxolod konkretuli 
airisTvis anskalis diapazonisTvis aris gamosadegi. 
 
sizuste CO2an O2 –Tvis ±1/2% farglebSia. naxSirorJangis da 
Jangbadis qimiuri firitis absorbciuli siTxeseleqtiuria 
Sesabamisad naxSirorJangis an Jangbadis qimiuri STanTqmis 
mimarT. amitom,  firitis sizuste, romelic misaRebia 
samrewvelo da profesiuli danadgarebisTvis, ar aris 
damokidebuli rTul, Tanmimdevrul  Semowmebis procedurebze. 
garda amisa, xelsawyos Cvenebebze ar moqmedebs nimuSSi 
arsebuli fonuri airebis umetesoba.        

 

 
 

 

nax 7.10 Fyrite airis analizatorebi. (Bacharach samrewvelo 
kompania) 
 
es xelsawyo didi xania sayovelTaod aRiarebuliada misi 
simartivis gamo, amJamadac xSirad gamoiyeneba. rekomendebulia, 
rom auditorma xelsawyos sami Cveneba aiRos da saukeTeso 
Sedegis misaRebad, saSualo gamoiyvanos.  
 
7.4.4 wvis efeqturobis da garemosdacviTi analizatori 

 
nax. 7.11-ze gamosaxuli wvis efeqturobis da garemosdacviTi 
analizatori idealuria wvis efeqturobaSi, garemosdacviT 
SesabamisobaSi, an oriveSi erTad dainteresebuli 
profesionalebisTvis. es teqnikuri momsaxurebis inJinrebs da 
menejerebs, samrewvelo saqvabe danadagrebis/Rumelebis 
momsaxurebis teqnikosebs, energetikis dargis koordinatorebs, 
garemosdacviTi da usafrTxoebis menejerebs saSualebas 
aZlevs   samrewvelo danadgarebSi efeqturi wva da 
imavdroulad, garemosdacviTi wesebis dacva uzrunvelyon.    
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nax 7.11wvis efeqturobis da garemosdacviTi analizatori- ECA 

450 

 

axali ECA 450 axdens wvis da gamosxivebis zust Semowmebas, 
rac garemosdacviTi wesebis dacvas da danadgarSi efeqtur 
wvas uwyobs xels. ECA 450 zomavs Jangbads, naxSirJangs, 
azotmJavas,azotis orJangs da gogirdis orJangs da aseve, 
sawvavebs, temperaturas da wevis Zalas. igi aseve axdens wvis 
efeqturobis, Warbi haeris, naxSirorJangis, NOx  da 
dabinZurebis erTeulebis gamoTvlas. ECA mudmivad 
iRebsRumelebis, saqvabe danadgarebis, da sxva samrewvelo wvis 
mowyobilobebis nimuSebs daaxloebiT 8 saaTis ganmavlobaSi  
da awarmoebs zust da sando wvis da garemosdacviT gazomvebs 
da gamoTvlebs. ECA 450 martivad axdens aRniSnuli rTuli 
monacemebis generirebas da xels uwyobs qarxnebSi 
danadgarebis ufro zust regulirebas da ukeTesad axdens 
dabinZurebis doneebis Sefasebas.analizatori xels uwyobs 
mTliani wvis efeqturobis gaumjobesebas, saTbobis fasebis 
Semcirebas da gansazRvravs gamosxivebis Sesabamisobas.   

 

7.5 gazomvis eleqtrulixelsawyoebi  
 
7.5.1 eleqtruli sistemis maxasiaTeblebis gazomva 

 
ampermetri, voltmetri, vatmetri da eleqtruli simZlavris 
koeficientis sazomi Cveulebriv saWiroa eleqtruli sistemis 
Semowmebis  Casatareblad.    

 
denis gasazomad gamoiyeneba ampermetrebi. auditebis 
umravlesobaSi cvladi eleqtrodeni izomeba. auditebSi 
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gamoiyeneba  gadasatani ampermetrebi, romlebic advilad 
misamagrebeli da mosaxsnelia.nax 7.12-ze warmodgenilia erT-
erTi aseTi tipuri xelsawyo da damatebiTi mowyobilobebi, 
romlebic SeiZleba gamoyenebul iqnas denis, an Zabvis sazomad.  
arsebobs mravali savaWro markis da stilis ampermetri,  
romlebsac ganuwyvetliv 1000-mde amperis denis Zalis gazomva  
SeuZliaT. 
 
ampermetrebi SeiZleba iyos indikatoriani, an TviTCamweriani,  
monacemebis amobeWdvis saSualebiT. CarTvis Semdeg,TviTCamweri 
ampermetri iwers denis cvlilebebs erTi mTliani Tvis 
ganmavlobaSi sadiagramo qaRaldis erT rulonze. es, 
operators mudmivi meTvalyureobis gareSe, gamtarSi denis 
cvlilebis xangrZlivi Seswavlis SesaZleblobas aZlevs. 
ampermetri zomavs uSualod eleqtrodens, romelic  
eleqtroenergiis gamosaTvlelad erT-erTi saWiro parametria. 
energiis gamosaTvlelad  saWiro meore parametris 
warmoadgens Zabva, romelic voltmetriT izomeba. eleqtruli 
gamzomebis ramdenime tips SeuZlia Zabvis, an denis Cvenebis 
aReba. voltmetri zomavs eleqtrul potencialTa sxvaobas 
eleqtruli wredis or wertils Soris.   
 

 
 

 

nax 7.12 mudmivi da cvladi denis cifruli multimetridamxmare 
mowyobilobebiT. 

 

 
7.5.2 qseluri eleqtrovatmetrebi   
 
pirdapiri aTvlis gadasatani vatmetri, SeiZleba gamoyenebul 
iqnas eleqtroenergiis vatebSi gasazomad. es, aseve, SeiZleba 
gamoTvlil iqnas Zabvis, denis da maT Soris kuTxis gazomviT 
(eleqtruli  simZlavris koeficientis kuTxe). ZiriTadi  
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vatmetri Sedgeba samfaziani zondisgan da CarTuli denis 
koWisgan, romelic kvebavs vatmetrs. tipuri saeqspluatacio 
zRvruli mniSvnelobebia – 300 kilovati, 650 volti da 600 
amperi. misi gamoyeneba SeiZleba erTfazian da samfazian 
wredebSi. gadasatani vatmetri, umetesad, samfaziani xelsawyoa. 
misi zondebidan erT-erTi mierTebulia TiToeuli fazis 
sadenze da momWeri erT-erT fazazea. vatmetris wredis 
gaTiSviT, igi iRebs im wredis simZlavris koeficientis 
Cvenebas, romelzec mimagrebulia.simZlavris koeficienti 
ZiriTadi parametria, romlis sidide cnobili unda iyos 
eleqtroenergiis moxmarebis gamosaTvlelad. diagnostikuri 
TvalsazrisiT es efeqturi saSualebaa cudi  simZlavris 
koeficientis wyarosa da obieqtze harmoniuli damaxinjebis 
dasadgenad. energiis xarisxis tipuri analizatori 
warmodgenilia nax.-ze 7.13. 
 
nax 7.14-ze gamosaxuli qseluri eleqtrovatmetri damxmare 
sazomi mowyobilobaa, romelic daproeqtebulia drouli da 
zusti moxmarebis monacemebis uzrunvelsayofad, dRevandel 
mzard energobazarze eleqtroenergiis fasebze kontrolis 
dawesebis mizniT. xsenebuli sazomi xelsawyoebi agroveben 
kvtsT/kvt moxmarebis da moTxovnebis monacemebs da aseve 
diagnostirebisTvis da samfaziani da calfaza wredis 
danadgarebis monitoringisTvis – faqtobrivad, yvela Sesabamis 
energoparametrs. sazomi xelsawyoebis moxerxebuloba, zoma da 
martivi moxmareba xdis maT komerciuli, samrewvelo, 
samTavrobo da savaWro sferoebSi energomoxmarebis Sesaxeb 
detaluri informaciis Sesagrovebel idealur saSualebad. 

 
 

 
 

nax 7.13 energiis xarisxis analizatori 

 



 155 

es xelsawyo advilad dasamontaJebeliamkvebavi Zabvis sadenis 
feradi kodirebisa da mkafio markirebis saSualebiT. 
xelsawyo Seicavs indikatoris ekrans, romelic adasturebs 
denis transformatoris fazaze swor mierTebas. 
 

xelsawyo Power Scout™ iyenebs pirdapir mierTebebs Zabvis 
TiToeul fazasTan da sxvadasxva winaswar CarTul denis 
transformatoris variantebs, rogoricaa damatebiT kvanZebs, 
magaliTad, Split-Core tipis denis transformatorebs, an drekad 
koWebs  (didi datvirTvebisa da didi kabelebisTvis), yoveli 
fazis denis monitoringisTvis. 
 

 

.  

 

 

nax 7.14qselis simZlavrissazomi Power Scout™ seriidan(Network 

power meter from Power Scout™ series) 
 

 
7.5.3 luqsmetrebi da fotometrebi 
 
ganaTebis done luqsmetrebiT izomeba. igi Sedgeba foto 
ujredebisgan, romlebic aRiqvamen sinaTlis simZlavres da 
gardaqmnian mas eleqtrul impulsebad, romelic  
kalibrirebulia luqsebSi. luqsmetrebi zomaven sikaSkaSes 
luqsebSi an kandela/m2. zogierTi luqsmetri aRWurvilia Sida 
mexsierebiTa da monacemTaYCamweriT, gazomvebis Casawerad. 
luqsmetrebiT sinaTlis intensiurobis gazomva ufro 
mniSvnelovani xdeba im samuSao adgilas, sadac saWiroadamcavi 
ekranebi. garemo pirobebis gazomvis meTodi, romelsac 
miekuTvneba sinaTlis gazomvac, agreTve metad mniSvnelovania. 
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nax.-ze 7.15 asaxul  luqsmetrebs monacemTaYCamweriT, 
gansakuTrebuli yuradReba eqceva imis gamo, rom isini axdenen 
sinaTlis dacemis kuTxis kosinusur koreqcias.   
 
 

 
 

 

 

nax 7.15 luqsmetri 

fotometrebi, an fotomimRebebi aseve gamoiyeneba ganaTebaSi. 
isini zomaven Sida ganaTebis dones da gamorTaven, an 
amcireben naTurebis simZlavres, rac mniSvnelovnad amcirebs 
Senobis energomoxmarebas da sagrZnoblad zrdis ganaTebis 
sistemis efeqturobas. amitom, rekomendebulia fotometrebis 
gamoyeneba ganaTebis sistemaSi, gansakuTrebiT oTaxebSi, sadac 
momxmareblebi, savaraudod, did yuradRebas ar uTmoben 
sinaTlis xeliT gamorTvas. msgavs farTebs miekuTvneba 
gasasvlelebi, kibeebi da sadarbazoebi. magram 
ganaTebissistemaSi fotometrebis warmatebiT dasanergad 
saWiroa mniSvnelovani dabrkolebebis gadalaxva, romelTa 
Soris yvelaze rTulia momxmarebelebis mier aRniSnulis 
dadebiTad Sefaseba da miReba. moulodneli, an xSiri CarTva-
gamorTva da Zalian kaSkaSa, an Zalian bneli oTaxebi 
mobinadreebisTvis gamaRizianebeli da Semawuxebelia. amitom, 
SemuSavebul iqna gamorTvis sxvadasxva algoreTmebi.        . 
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nax  7.16 fotometri UV340B UV  

  

 
7.6 gaTbobis, ventilaciis da kondicirebis sistemebis 
maxasiaTeblebis gazomva 
 
gaTbobis, ventilaciis da kondicirebis sistemebis Sefasebis 
dros, haeris nakadis gazomva erT-erT kritikul komponents 
warmoadgens. igi xels uwyobs sistemis balansis, 
energoefeqturobis da xarjebis efeqturobis uzrunvelyofas. 
xsenebuli komponentebis gamokvlevis da Semowmebis yvelaze 
efeqturi saSualebaahaeris nakadissakontrolo- sazomi 
xelsawyoebis gamoyeneba. aRniSnul xelsawyoebs ewodeba 
anemometrebi, an Termoanemometrebi (Tu isini temperaturis 
gasazomad gamoiyeneba). bevri anemometriT xdeba haeris nakadis, 
haeris moculobis da temperaturis gazomva; sxva parametrebi 
moicavs tenianobas, namis wertils, statikur wnevas/wnevaTa 
sxvaobas.  
 
arsebobs ori tipis anemometri: frTiani da eleqtrosiTburi. 
TiToeul maTgans gamoyenebis SezRudvebi gaaCniaT, magram 
eleqtrosiTburi anemometrebi ufro farTod gamoiyeneba, 
vinaidan haeris nakadis ufro did diapazons zomavs. 
manometrebi warmoadgenen sxvagvar gamzom xelsawyoebs, 
romelTac SeuZliaT gazomon haeris siCqare da moculoba, 
magram ufro xSirad gamoiyeneba statikuri wnevis da wnevaTa 
sxvaobis gasazomad. da bolos, Semgrovebeli 
garsacmebiaxorcielebenhaeris moculobis pirdapir gazomvas, 
cxaurebis da difuzerebis Semavali da gamonabolqvi airebis 
monacemTa saSualebiT 
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frTiani anenometri Tavsdeba haeris nakadSi da brunavs 
frTebze haeris nakadis zemoqmedebiT.frTebis brunvas aRiqvams 
magnituri, an optikuri sensori, romelic signals gardaqmnis 
UuSualod siCqaris erTeulebSifuti/wT21.frTiani 
anenometriserT-erTi Taviseburebaa haeris siCqaris 
gasaSualoeba miwodebis xvrelebSi – milsadenebis 
SesasvlelebSi,  da filtris konebSi. yvelaze gavrcelebuli 
frTa, daaxloebiT 10-smiani diametriT, Seicavs  burTula 
sakisars, romelsac brunvis dros minimumde dahyavs xaxuni. 
isari ganlagebulia flugeris Tavze da gansazRvravs 
saTanado gazomvebisTvis saWiro haeris nakadis dinebis 
mimarTulebas frTaSi. aseTi anemometri uzrunvelyofs 
gazomvebs saSualod 50-dan 6000 futi/wT-Si diapazonSi. es 
diapazoni gansazRvravs anemometris gamoyenebis 
SesaZleblobebs, radganac zusti monacemebis misaRebad haeris 
minimaluri siCqaris arsebobaa aucilebeli. 
 
gazomvebis sizusteze zemoqmedebas axdens frTis kuTxe haeris 
nakadis mimarT.A+/-12 gradusiani kuTxe, Cveulebriv, gazomvebis 
sizustis erTprocentian cdomilebas iZleva. 
 
meqanikurfrTiani, an moqanave frTiani anemometrebi martivi  
ganosayenebelia da akumulatorebis gareSe uzrunvelyofs 
haeris  siCqaris pirdapir gazomvebs. haeris nakadi Seedineba 
kameraSi da abrunebs moqanave frTebs, rac pirdapir 
TanafardobaSia  futi/wT gazomvasTan. frTebi moZraobs 
xaxunis gareSe, amgvarad, moZraoba aris rbili da zusti. 
 
eleqtrosiTburi anemometrebifunqcionirebs Tbogadacemis 
principiT. denis gavliT eleqtrul winaRobaSi sadenis 
elementi xurdeba garemos temperaturaze maRla da es energia 
siTbod gardaiqmneba. Semdeg siTbo gadaecema gacxelenul 
sadenis elementSi gamaval haers. gamzomi, gacxelebul sadens 
gadascems ufro met simZlavres, raTa SeinarCunos sawyisi 
temperatura nulovani haeris nakadSi. es simZlavris namati, 
gardaiqmneba haeris siCqaris signalad da  gamoisaxeba 
Txevadkristalur ekranze. eleqtrosiTbur anemometrebs 
gaaCniaT mcire diametris sacecebi, rac SezRudul sivrceSi 
da Znelad misaRwev adgilebSi gazomvebis SesaZleblobas 
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1futi/wT=0.00508 m/wm 
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iZleva. am xelsawyoTa gazomvebis diapazonia  0-dan 10,000 

futi/wT–mde.  eleqtrosiTburi anemometri warmoadgens 
testirebis da gazomvis idealur instruments dabali siCqaris 
pirobebisaTvis. maTi gamoyeneba SeiZleba 200° F (daaxloebiT 
93.3o

C) temperaturamde, rac zRudavs mis gamoyenebas.   
.  

 7.6.1 cifruli Termoanemometri 

cifruli Termoanemometriaris ioladgamosayenebeli, ormagi 
funqciis xelsawyo,romelic swrafad da advilad zomavs 
haerissiCqares oTxvelian SerCevad diapazonebSi futi/wm an 
m/wm, aseve haeris temperaturas °F an °C. maRalkontrastul, 
Txevadkristalur ekranze aisaxeba SerCeuli diapazonis da 
gazomili siCqare. ekranis mosaxerxebeli Sida gamanaTebeli 
susti ganaTebis drosac ki srulyofil xilvadobas 
uzrunvelyofs. akumulatoris eqspluataciis vadis 
gasaxangrZliveblad, sinaTle 2-1/2 wuTisSemdeg avtomaturad 
qreba.xelsawyo aRWurviliaakumulatoris ganmuxtvis 
indikatoriT. 
 

 
 
nax. 7.17 cifruli Termo anemometri.modeli 471  

 
7.6.2 manometrebi 
 
manometrebi zomavs Zalian dabal wnevas: statikur wnevas da 
wnevaTa sxvaobas filtrebis gaswvriv da oTaxebs Soris. pitos 
milTan  erTad, manometrs SeuZlia wnevis Cvenebebi gardaqmnas 
haeris siCqaris (futi/wT)  da moculobiTi kuburi futi  
wuTSi monacemebSi.  
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nax. 7.18  mravalfunqciuri manometri. seria 521/526;  
 
seria 521/526 mravalfunqciur manometrs gaaCnia CamontaJebuli 
mikro manometri wnevaTa sxvaobis gasazomad gaTbobis, 
ventilaciisa da kondicirebis sistemis 0-100 heqtopaskalis 
(aseuli paskalis) diapazonSi, e.i.  wnevis vardnis filtrebis 
gaswvriv, an ventilatorebisa da eqstraqciuli 
mowyobilobebis  Sesamowmeblad. mas gaaCnia momxmareblis mier 
asarCevi  cxra wnevis erTeuli: H2O, milibari, heqtopaskali, 

bari, paskali, kilopaskali, mm H2O, tori (1/760 atmosfero)dapsi.  
SesaZlebelia damatebiTi sacecebis mierTeba. damatebiTi 
sacecebi SesaZlebelia miuerTdes momxmareblis mier SerCeuli 
ori budis saSualebiT, saeqspluatacio diapazoni (0-dan 2000 

heqtopaskalamde)sizuste – maqsimaluri sididis  0.05 % -mde 
samrewvelo danadgarebisaTvis, sadac procesebi moiTxovs 
gazomvasa da monitorings. wnevis gardamqmneli ZiriTadi 
erTeulebi mocemulia cxrileSi  7.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://www.brandtinst.com/testo/Manometers/Testo521-26_portable_digital_micromanometers.html


 161 

 

  

 
paskal
i (Pa) 

 

bari(b

ar) 

teqniku
ri 
atmosf
ero 

(at) 

 
atmosf
ero 
(atm) 

 

tori(Torr) 

Zala –
funti 
kvadratu
l inCze  
(psi) 

1 
paskali 

≡ 1 
niuton
i/m2 

10
−5

 
1.0197×1

0
−5

 

9.8692×1

0
−6

 
7.5006×10

−3
 145.04×10

−6
 

1 bari 100,000 

≡ 

10
6
 din

/sm2 
1.0197 0.98692 750.06 14.5037744 

1 
teqniku
ri 
atmosf
ero 

98,066.5 
0.98066

5 

≡ 

1kgZala
/sm2 

0.96784 735.56 14.223 

1 
atmosf
ero 

101,325 1.01325 1.0332 ≡ 1 atm 760 14.696 

1 tori 133.322 
1.3332×

10
−3

 

1.3595×1

0
−3

 

1.3158×1

0
−3

 

≡ 1 tori; 

≈ 1 mmHvercx
liswyali 

19.337×10
−3

 

1 psi 
6.894×1

0
3
 

68.948×

10
−3

 

70.307×1

0
−3

 

68.046×1

0
−3

 
51.715 
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http://en.wikipedia.org/wiki/Pound-force_per_square_inch
http://en.wikipedia.org/wiki/Pound-force_per_square_inch
http://en.wikipedia.org/wiki/Pound-force_per_square_inch
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magaliTi:  1 paskali = 1 niutoni/m2= 10
−5bari = 

10.197×10
−6atmosfero = 9.8692×10

−6atmosfero da a.S. 

standartuli atmosfero  = 101325 paskali = 101.325 kilopaskali 

= 1013.25 heqtapaskali 

 

pitos milebi aris milsadenSi da haeris mimRebebSi jamuri da 
statikuri wnevis gasazomi orkedliani milebi. Sida milebi 
jamuri wnevis gasazomad gamoiyeneba, xolo gare milebi 
statikur wnevas zomavs. jamurda statikur wnevebs Soris 
gansxvavebacnobilia, rogorcCqaruli dawneva, an 
diferencialuri wneva. pitos milebi warmoadgens haeris sazom 
standartul mowyobilobas sizustis kargi doneebiT da igi 
monometrTan erTad unda iqnas gamoyenebuli (nax. 7.18). 
 

 
 

nax. 7.18 pitos statikuri mili da manometri 

 
Sida haeris xarisxis, Senobis komfortis kvelevebisa da 
gaTbobis, ventilaciisa da kondicirebis sistemebis 
diagnistikisTvis, sadistribucio kompania Brandt Instruments, Inc 

gvTavazobs seria 435  - xelsawyoebis  jgufs, romlebic 
sadeniani da usadeno zondebis gamoyenebiT monitorings uweven 
da Caiweren Sida haeris xarisxis kritikul parametrebs, 
atmosferuli CO2, haeris siCqares, fardobiT tenianobas (namis 
wertils), temperaturas, absolutur wnevas, wnevaTa sxvaobasa 
da ganaTebis intensivobas. Sida haeris xarisxis sazomi 
xelsawyo idealuri saSualebaa siCqaris gasazomad 
futi/wuTSi (0 dan 8,000 futi/wuTSi), moculobiTi nakadis 
gasazomad kuburi futi/wuTSi,  (moculobiTi xarjis 
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gamoTvla0 dan 999,999 kuburi futi/wuTSi), xelsawyos 
temperaturis Cvenebebis donemoicavs -58.0 dan 300.0 °F mde)

22
. 

xelsawyos SeuZliaCvenebebisgasaSualoeba drois mixedviTda 
moculobiTi nakadis advilad gamoTvlakuburi futi/wuTSi, 
m3

/wm, m3/sT, da a.S. 
 

 

 
 

 

nax. 7.19Sida haeris xarisxis sazomi (seria 435 IAQ sazomi) 
 
damatebiTi, CamontaJebuli mikromanometris saSualebiT,sazomi 
xelsawyo srulyofilad amowmebs da aregulirebs gaTbobis, 
ventilaciisa da cxelwyalmomaragebis sistemebs. xelsawyoSi 
aris 50-ze meti sxvadasxva zondi, usadeno zondebis 
CaTvliT,nimuSebis distanciuri SerCevisTvis. igi idealuria 
temperaturis, tenianobis, CO2, CO,  namis wertilis, 
haerissiCqaris, wnevaTa sxvaobis, luqsis, absoluturi wnevis, 
zedapiris temperaturisa da Tbogadacemis (Termuli 
winaRobis),moculobiTi xarjis gasazomad. moculobiTi xarjis 
gansazRvra martivia pitos milebis, frTiani zondebis, an 
Termoanemometruli zondebis gamoyenebiT. Testo 435-s SeuZlia 
gazomos wnevis sxvaoba filtrebisa da Dxviarebis gaswvriv, 
dawnexil oTaxebSi. xelsayreli variantia originaluri 
usadeno zondebi, romlebic  65-mde futis siSoridan 
(daaxleobiT 200 metri) temperaturisa da tenianobis 
erTdrouli gazomvis SesaZleblobas iZleva. xsenebuli 
zondebi moqmedebs imave sizustiT, rogorc tradiciuli 
kabeliani da xelsawyoSi integrirebuli zondebi. aq ar 
arsebobs gadaxlarTuli mavTulebis problema an 
mouxerxebeli adgilebis ganmeorebiT gazomvis saWiroeba. 
samamde usadeno zondidan SeiZleba Cvenebis aReba da ekranze 
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gamotana. nebismier dros SeiZleba momxmareblis mier 
damatebiTi usadeno blokebis damontaJeba.           
 
 
7.6.3 brunvis sixSiris gazomvebi 
 
nebismier auditSi siCqaris gazomvebi SeiZleba kritikuli 
iyos, vinaidan maTi cvlileba SeiZleba sixSiris qamris 
srialiT, an datvirTviT. taxometri (agreTve ewodeba brunvis 
mTvleli, bruni wuTSi sazomi) aris xelsawyo, romelic zomavs 
diskos, Zravis, an sxva meqanizmis brunvis sixSires. 
mowyobiloba, Cveulebriv, kalibrirebul analogur 
ciferblatze asaxavs brunebs wuTSi, magram bolo dros,  sul 
ufro xSirad gamoiyeneba cifruli displeebi. gamzomis 
saxelwodeba momdinareobs berZnuli sityvebidan ,,taxo”, rac 
siCqares niSnavs da ,,metron”, rac gazomvas niSnavs. martivi 
taxometri warmoadgens kontaqturi tipis xelsawyos, romelic 
gamoiyeneba advilad misawvdom adgilebSi. TACH 20-s gaaCnia 
didi, Txevadkristaluri ekrani, romelic momxmarebels 
gazomvis Cvenebebis advilad wakiTxvis SesaZleblobas aZlevs. 
mas aseve gaaCnia Sida mexsiereba, romelic avtomaturad 
imaxsovrebs maqsimalur, minimalursa da saSualo sidideebs da 
displeize gamotanil bolo gazomvis Cvenebas. TACH 20-s 
gaaCnia yvela saWiro damxmare mowyobiloba, romelic zusti, 
sando da ganmeorebadi gazomvebis uzrunvelsayofad 
optimaluri meqanikuri mdgradobiT aris daproeqtebuli. 
garda meqanikuri gadamyvani mowyobilobisa, romelic iRebs 
sxvadasxva Taurebs; da bruni wuTSi kontaqturi gazomvebis 
zedapiris siCqaris mqnevaris, TACH 20-s aseve SeuZlia 
ukontaqto zedapiruli gazomvebis Catareba  infrawiTeli 
gamosxivebiT. 
 

 

 

 

 

 

 

 

 

nax 7.20 taxometri TACH 20  



 165 

stroboskopebi warmoadgenen srulyofil xelsawyos usafrTxo 
manZilze saxifaTo mbrunavi meqanimebis wuTSi brunis 
gasazomad. stroboskopis gamoyeneba Zneladmisadgom da 
moSorebul adgilebSi siCqaris gasazomad, mowyobiloba-
danadagrebis, teqnikuri pirobebis Sesabamisad funqcionirebis 
garantias iZleva. detaluri, vizualuri inspeqtirebis 
Casatareblad stroboskopebimbrunavi, an rwevadimowyobiloba-
danadagrebis funqcionirebis gaCerebis, an Senelebis 
SesaZleblobas iZleva. naxatze 7.21 gamosaxuli cifruli 
stroboskopi aris gansakuTrebuli mniSvnelobis xelsawyo, 
danadgarebis maxasiaTeblebis dazianebebis mosaZieblad. is 
gamoyenebuli unda iyos energoauditis Semowmebebis dros  
profilaqtikuri teqnikuri momsaxurebisaTvis drois da 
fulis dasazogad iZulebiTi gaCerebebis aRmofxvris mizniT.   

 

 
 

 

 

nax.  7.21 cifruli stroboskopi DO-53560-25  

 

stroboskopi DO-53560-25 daproeqtebulia xarisxis 
kontrolisTvis,  moZraobis analizisTvis, vibriciis 
problemebis dasadgenad, teqnikuri momsaxurebisTvis, 
samrewvelo xazis SemowmebisTvis, sxvadasxva datvirTvebis 
qveS Zravebis, amZravis  moZraobis, nawilebis, muStas, Zravebis, 
ventilatoris frTebis, centrifugebis, lilvebis, turbinebis 
da sxva ganmeorebadi moqmedebebis meqanizmebis 
dasaTvaliereblad da siCqaris gasazomad. misi daxmarebiT 
aseve SesaZlebelia Sesabamisi informaciis mopoveba merxevi 
nawilebis moZraobaze, zeTis gaJonvaze, siTxis gafrqvevis 
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Taviseburebebze da sxva samrewvelo da samecniero praqtikuli 
gamoyenebebisTvis.     

 
7.6.4  civi da cxeli wylis xarjis gazomva  
 
wylis xarjis inspeqtirebisTvis, gaTbobis, ventilaciis da 
kondicirebis balansirebis/Semowmebis, energiis moxmarebis 
monitoringis, wylis Senaxvis menejmentis da 
eleqtrosadgurebis monitorigisTvis, sadac saWiroa 
operatiuli gazomvebis Catareba, SeiZleba gamoyenebul iqnas 
nax.  7.22gamosaxuli wylis xarjis mzomi. siTxis saxeobebia: 
wyali (cxeli, civi wyali, wyalsadenis wyali, zRvis wyali), 
Camdinare wyali, navTobproduqtebi (nedli navTobi, dizeli, 
saTbobi), qimiuri nivTierebebi (alkoholi, mJavebi da a.S.), 
sasmelebi, saWmelebi, da wylis/glikolis xsnarebi 

 

 
 

 

 

nax.  7.22 xarjsazomi STUF -200H 
 

 
gamoyenebis magaliTebia: 
• wyali – cxeli wylis, civi wylis, wyalsadenis wylis, zRvis 
wylis da a.S, CaTvliT; 
• Camdinare wyali wvrili nawilakebiT; 
• navTobi: nedli navTobis, sazeTi saSualebebis, dizelis 
sawvavis, Txevadi saTbobis da a.S. CaTvliT;  
• qimikatebi, alkoholis, mJavebis da a.S. CaTvliT;  

• gamxsnelebi; 
•gaTbobis, ventilaciis da kondicirebis sistemaSi arsebuli 
cxeli da civi wyali,  wylis/glikolis xsnarebi; 

• wylis gawmenda da narCenebis damuSaveba; 
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• eleqtorsadgurebi (atomuri eleqtrosadgurebi,  
Tboeleqtrosadgurebi da hidroeleqtrosadgurebi), 
Tboenergiis saqvabe dandgaris mkvebavi wyali; 

• energiis moxmarebis zedamxedveloba da wylis konservaciis 
marTva. 
 
7.6.5 tenianobis gazomvebi  
 
hidrometrebi gamoiyeneba fardobiTi tenianobis gasazomad. 
hidrometris martivi forma cnobilia, rogorc fsiqrometri, 
romelic Sedgeba ori Termometrisgan, erTi maTgani Seicavs 
mSral Termometrs, xolo meore svel Termometrs. 
Tanamedrove eleqtronuli xelsawyoebi tenianobis cvlilebis 
gasazomad iyneben kondensaciis temperaturas, cvlilebebs 
eleqtrul winaRobaSi da cvlilebebs eleqtrul tevadobaSi.  

fardobiTi tenianiobis temperaturis sazomi  -  TH 3 
kompaniisgan Amprobearis maRali sizustis xelsawyo, romelic 
zomavs fardobiTi tenianobis mTel diapazons 0% dan 100%- 
mde da gaaCnia gare temperaturis gazomvis gansakuTrebiT 
farTo diapazoni -20 °C (-4 °F) - dan 60°C (140 °F) mde. gadamwodi 
damagrebulia xelsawyos zeda nawilidan gamomaval grZel 
RerZze da amartivebs gazomvebs milsadenis sistemaSi da sxva 
Znelad misaRwev adgilebSi. did Txevadkristalur ekranze 
naCvenebia ori erTdrouli gazomva gamosaxulebis sruli 
variantiT, dayovneba, minimaluri, maqsimaluri da fardobiTis 
CaTvliT.        

 

 

 
 

nax. 7.23 fardobiTi tenianobis Temoeraturis sazomi Amprobe 

TH-3  

http://www.licensedelectrician.com/Store/AM/Images/TH-3_lg.jpg
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cifruli dasakidi fsiqrometri – THWD-3  grZelvadiani 
stabiluri zusti funqcionirebisaTvis iyenebs maRali 
sizustis tevadobrivgadamwods. xsenebuli maRali sizustis 
xelsawyo, romelic zomavs fardobiTi tenianobis mTel 
diapazons 0% dan 100%- mde warmoaCens gare temperaturis 
gazomvis gansakuTrebiT farTo diapazons -20 °C (-4 °F) - dan 60 °C 

(140 °F) –mde.  

gadamwodi damagrebulia blokis zeda nawilidan gamomaval 
grZel RerZze da amartivebs gazomvebs milsadenis sistemaSi 
da sxva Znelad misaRwev adgilebSi. did Txevadkristalur 
ekranze naCvenebia ori erTdrouli gazomva gamosaxulebis 
sruli variantebiT: dayovneba, minimaluri, maqsimaluri, namis 
wertili da sveli Termometri.           

THWD-3 –s gadasatani CanTiT da gadamwodi SaliTiT gaaCnia:  

- ormagi Cveneba; 

- dagrZelebuli zondis Rero  milsadenebTan advilad 
misawvdomad; 

- namis wertili;  

- sveli Termometri; 

- mini/maqsi xelsawyos Cveneba; 

- monacemebis Senaxva; 

- eleqtrotevadobiTi gadamwodi, damcavi garsacmiT;  

- avtomaturi gamomrTveli.  

 
 

 

Tavi 8  – energoekonomikuri analizi 

 

 8.1 energoekonomikuri gamoTvlebi 

 
energoefeqturobis SesaZlo RonisZiebebis dasadgenad saWiroa 
konkurentuli investiciebis rentabelobis ekonomikuri bazis 
Seqmna. auditorma unda gamoikvlios energiis dazogvis 
SesaZleblobis ,,sicocxlis ciklis Rirebuleba“. 
energoefeqturi  RonisZiebebis danergvis fardobiTi 
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ekonomikuri zemoqmedebis dasadgenad  xarjebis saangariSo 
dazogva Sedarebul unda iqnas ganxorcielebis xarjebTan.   
Sedarebis standartuli meTodebis uzrunvelsayofad 
SemuSavebul iqna meTodologiebis mTeli rigi. investiciebis 
rentabelobis gamosaangariSeblad sxvadasxva meTodebi 
gamoiyeneba. ekonomikur kompiuterul programaSi ori moduli 
arsebobs: ,,rentabelobis gamoTvlebi“ da ,,fuladi saxsrebis 
moZraobis gamoTvlebi“. 
 
rentabelobis gamoTvlis meTodebi warmodgenilia Semdegi 
kriteriumebis gamoyenebiT:  

1. ukugebis periodi (PB)  

2. wminda mimdinare Rirebuleba  (NPV)  

3. wminda mimdinare Rirebulebis koeficineti (NPVQ)  

4. Sida amogebis ganakveTi  (IRR)  

5. amogebis periodi  (PO)
23

 

 
RonisZiebebis rentabeloba ranJirebuliada CamonaTvali 
gakeTebulia sxvadasxva cxrilebSi.  
 
qvemoT CamoTvlilia meTodebis umravlesobaSi gamoyenebuli 
parametrebi:  
 
   -  investicia          I0             lari 
   -  wliuri sufTa danazogi/Semosavali    B             lari /w 
   -  teqnikuri/ekonomikuri xangamZleoba    n       weli 

   -  nominaluri diskonturi ganakveTi  nr · 100    % 

   -  realuri diskonturi  
   (saprocento) ganakveTi                  r   · 100    % 

   -  inflaciis tempi           b  · 100    % 

 

realuri diskonturi (saprocento)ganakveTi „ENSI -s“ 
ekonomikur kompiuterul programaSi gamoiTvleba nominalur 
saprocento ganakveTze da inflaciis tempze dayrdnobiT. 
 

                                                                  nr - b 

                                                        r =                                              (8.1) 

                                                                 1 + b 

                                                 
23dro, romlis dasrulebis Semdeg investirebuli Tanxa unda iyos amoRebuli 
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  sadac:  

                                                         r < nr – b 

 
ekonomikuri xangamZleoba aris investiciebis/mowyobiloba-
danadgarebis praqtikuli muSaobis xangrZlivoba, anu muSaobis 
xangrZlivobas iqamde, sanam maTi axali danadgarebiT Secvla 
momgebiani gaxdeba.  teqnikuri xangamZleobaaris investiciis 
fizikuri muSaobis xangrZlivoba, anu danadgaris 
eqspluataciis (teqnikuri) vada.  

 
diskontis ganakveTi gamoiyeneba, magaliTad, momavali 
dazogvebis mimdinare Rirebulebis gamosaTvlelad kapitalis 
Rirebulebis (investiciidan amonagebis saWiro minimumis) 
gaTvaliswinebiT. diskontis ganakveTi SeiZleba iyos realuri 
da nominaluri. realur  diskontur ganakveTSi 
gaTvaliswinebulia mosalodneli inflacia. 
 

ukugebis periodi (PB) 

 
ukugebis periodi aris drois monakveTi, romelic saWiroa 
kapitaldabandebis sawyisi Rirebulebis amosagebad. ukugebis 
periodis, rogorc kapitaluri investirebis gadawyvetilebis 
wesis gamoyenebiT SeiZleba dadgindes, rom yvela 
damoukidebeli proeqti, garkeveul wlebze naklebi ukugebis 
periodiT, misaRebi  iqneba. rodesac AarCevaniA 
urTierTgamomricxav proeqtebs Soris keTdeba, upiratesoba 
yvelaze mokle amogebis periodis mqone proeqts eniWeba. 
 
ukugebis periodi gamoiTvleba modernizaciis RonisZiebis 
fasis gayofiT   energiis wliuri xarjebis dazogvaze, 
saTbobis arsebuli fasebis gaTvaliswinebiT, raTa dadgindes 
wlebis raodenoba, romlis Semdeg SesaZlebeli iqneba 
investiciis savaraudo amogeba.      
 

                                                                I0 

                                                     PB=                                                             (8.2) 

                                                                B 

sadac: PB- amogeba 
              I0 – investicia; 
              B – wminda wliuri dazogva 
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amogebis meTodis SezRudvebia: 
 

 realuri diskontis ganakveTi unda iyos dabali 
 amogebis periodi ar unda iyos Zalian xangrZlivi 
 

wminda mimdinare Rirebuleba (NPV)  

 
proeqtis kapitaldabandebis wminda mimdinare Rirebuleba 
gviCvenebs proeqtis savaraudo zemoqmedebas firmis 
Rirebulebaze. dadebiTi wminda mimdinare Rirebulebis mqone 
proeqtebi, savaraudod, iwveven firmis Rirebulebis gazrdas. 
amgvarad, wminda mimdinare Rirebulebis wesis gamoyenebiT 
SeiZleba dadgindes, rom yvela damoukidebeli proeqti, 
dadebiTi wminda mimdinare RirebulebiT, misaRebi  iqneba. 
rodesac arCevaniA urTierTgamomricxav proeqtebs Soris 
keTdeba, upiratesoba yvelaze maRali dadebiTi wminda 
mimdinare Rirebulebis mqone proeqts eniWeba. wminda mimdinare 
Rirebuleba aris ekonomikuri xangamZleobis  periodSi 
momavali wliuri wminda dazogvis dRevandel (diskontirebul) 
Rirebulebas gamoklebuli investicia. es SeiZleba 
warmodgenil iyos Semdegnairad:  wminda mimdinare Rirebuleba 
= momavali wliuri wminda dazogvebi/wminda Semosavlebis 
diskontirebuli Rirebuleba - investicia, rac formuliT 
gamoisaxeba:    

 
  
                    N 

         NPV=∑Bn/ (1+r)
n
 = B1/(1+r)

1 
+ B2/(1+r)

2
 +….+ B3/(1+r)

n
- I0               ( 8.3) 

                                n=1  

 

  

 

sadac:  NPV-wminda mimdinare Rirebuleba; 

              B   - wliuri wminda dazogvebi; 

              n    - ekonomikuri xangamZleoba; 
              r    -  realuri diskontis (saprocento) ganakveTi; 
              I0 –   investicia 
     

rentabelobis kriteriumebi: wminda mimdinare Rirebuleba>  0 
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wminda mimdinare Rirebulebis koeficienti  (NPVQ)  

 
wminda mimdinare Rirebulebis koeficienti aris wminda 
mimdinare Rirebulebis Sefardeba mTlian investiciasTan: 

 

 

                                                        NPV 

                                          NPVQ=                                                    (8.4) 

                                                          I0 
 
miuTiTebs maRalrentabelur proeqtze. es aris RonisZiebebis 
ranJirebis, an alternatiuli gadawyvetilebebis/proeqtebis 
Sefasebis saukeTeso meTodi.  
 

Sida amogebis ganakveTi (IRR) 

 
kapitaldabandebis Sida amogebis ganakveTi proeqtSi aris 
diskontis ganakveTi, rodesac proeqtis wminda mimdinare 
Rirebuleba nulis tolia.  Sida amogebis ganakveTis wesis 
gamoyenebiT SeiZleba dadgindes, rom yvela damoukidebeli 
proeqti, romelSic Sida amogebis ganakveTi kapitalis 
Rirebulebze metia, misaRebi iqneba. rodesac arCevaniA 
urTierTgamomricxav proeqtebs Soris keTdeba, upiratesoba 
yvelaze didi Sida amogebis ganakveTis mqone proeqts eniWeba 
(sadac Sida amogebis ganakveTi aucileblad kapitalis 
Rirebulebaze meti unda iyos).  
 

                                                       1- (1+r)
-n 

                                                B    - I0     = 0                                                      ( 8.5) 

                                                            r 

sadac: B – wliuri wminda danazogi; 
r - Sida amogebis ganakveTi;  diskontis ganakveTi, rodesac  

wminda mimdinare Rirebuleba = 0; 

           n -   ekonomikuri xangamZleoba; 

           I0 – investicia 
 

 

amogebis periodi (PO) 
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amogebis periodi aris drois periodi, sanam wminda mimdinare 
Rirebuleba = 0, rodesac yvela sxva parametri mocemulia: 

 

                                                       1- (1+r)
-n 

                                                B    - I0     = 0                                                  ( 8.6) 

                                                            r 

 

 

sadac: B- wliuri wminda dazogva; 

            r-  Sida amogebis ganakveTi;  

            n-  amogebis periodi; 

            I0–investicia  
 

 
8.2 fulis droiTi Rirebuleba 
 
energodamzogavi RonisZiebebis umravlesobis 
gansaxorcieleblad saWiroa kapitaldabandeba. dRes energiis 
konservaciaSi investirebiT SesaZleblia wliuri saoperacio 
Tanxis dazogva investiciis  vadis ganmavlobaSi. am 
SemTxvevaSi Zveli andaza “dRevandeli kvercxi gerCivnos 
xvalindel qaTams”, sruliad samarTlianad JRers 
kapitaldabandebasTan mimarTebiT, amitom kompaniidan da 
kompaniaSi moZrav fulad nakadebs (transaqciebs) droiTi 
Rirebuleba unda gaaCndes. F 
 
sainvesticio gadawyvetilebebis miRebis dros aseve ganixileba 
alternatiuli sainvesticio SesaZleblobebi da 
investicirebul kapitalze minimaluri amonagebi. imisaTvis, 
rom gavigoT kapitaldabandebis ukugebis maCvenebeli, saWiroa 
iseTi saprocento ganakveTis dadgena, romelic  momaval 
xarjebsa da Semosavlebs mimdinare mniSvnelobamde daiyvans. 
zemoTxsenebuli maCveneblis dasadgeni meTodi moixsenieba, 
rogorc  diskontirebuli fuladi nakadebis mimoqceva.  

 
fuladi nakadebis mimoqcevis diagramebi xSirad xels uwyobs 
energoefeqturobis gaumjobesebaSi Cadebuli investiciis 
vadaSi    kapitalis moZraobis vizualizacias. 
 
fuladi nakadebis mimoqcevis diagramis Sedgenis dros saWiroa 
Semdegi wesebis gamoyeneba: 
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• isrebi yovelTvis miemarTeba drois RerZidan ; 

• zemoT mimarTuli  isrebi -  Semosavlia; 

• qvemoT mimarTuli  isrebi -  xarjebia; 

• isrebi SeiZleba Sejamdes imave wels. 
 
fuladi nakadebis mimoqcevis diagramaSi, garda paragrafSi 8.1 
ganxiluli terminebisa, aseve gamoiyeneba termini 
,,yovelwliuri renta” (A), rac niSnavs Tanabari gadaxdebis 
serias investiciis vadaSi (nax 8.1).  

 
 

 

 
 
 
 
 
 
 
 
 
 

 
nax.  8.1  axlandeli Rirebuleba, momavali Rirebuleba da 
yovelwliuri gadaxdebi. sadac: axlandel Rirebulebas 
mimdinare Rirebulebis mniSvneloba aqvs, xolo momavali 
Rirebuleba mimdinare investiciis momavali Rirebulebaaris. 
wyaro:Thumann et al. 2003, p.49 

 

kapitaldabandebis biujetireba aris procesi, romlis 
saSualebiTacmflobeliiRebs gadawyvetilebas grZelvadiani 
investiciis SerCevis Sesaxeb.kapitaldabandebis biujetirebis 
proeqtebi, anu potenciuri grZelvadiani investiciebi, 
savaraudod, moaxdnen fuladi nakadebis generirebas 
ramodenime wlis ganmavlobaSi.  Kkapitaldabandebis 
biujetirebis proeqtebis damtkicebis, an uaryofis Sesaxeb 
gadawyvetileba damokidebulia proeqtSi generirebul fuladi 
nakadebis mimoqcevis analizze da proeqtis Rirebulebaze. 
Semdegi sami gadawyvetilebis wesi damokidebulia iseT ukve 
ganxilul meTodebze, rogoricaa:     
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 ukugebis periodi (PB) 

 wminda mimdinare Rirebuleba (NPV) 

 Sida amogebis ganakveTi (IRR) 

kapitaldabandebis biujetirebis gadawyvetilebis wesi unda 
akmayofilebdes Semdeg kriteriumebs:  

 mxedvelobaSi unda miiRos proeqtis mTeli fuladi 
nakadebis moZraoba; 

 mxedvelobaSi unda miiRos fulis droiTi Rirebuleba; 

 yovelTvis unda miiRos swori gadawyvetileba, rodesac 
arCevaniA urTierTgamomricxav proeqtebs Soris keTdeba. 

kapitaldabandebis biujetirebis proeqtebi damokidebulia  
proeqtSi generirebul fuladi nakadebis mimoqcevis analizze 
da proeqtis Rirebulebaze. amogebis periodis saukeTeso 
ilustracia magaliTiT SeiZleba.rogorc ukve 
aRiniSna,amogebis periodis aris dro, romelic sWirdeba 
proeqts, rom amoiRos Tavdapirveli 
kapitaldabandeba.PganvixiloT Kkapitaldabandebis proeqti ,,a”, 
romelmac xuTi wlis ganmavlobaSi Semdegi fuladi nakadebi 
aCvena: 
 
cxrili 8.1-is bolo svetSi wamodgenilia proeqtis yovel 
weliwads wminda fuladi nakadebis moZraoba (gansxvaveba 
Semomaval da gamaval fulad nakadebs Soris). 
  
cxrili 8.1 fuladi saxsrebis  moZraoba 
 

weli 
fuladi  
saxsrebis 
moZraoba 

sufTa 
fuladi 
saxsrebis 
moZraoba 

0 -1000 -1000 

1 500 -500 

2 400 -100 

3 200 100 

4 200 300 
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naTelia, rom ori wlis Semdeg sufTa fuladi saxsrebis 
moZraoba kvlav uaryofiTia, xolo sami wlis Semdeg es 
maCvenebeli dadebiTad gadaiqceva. 
 
amgvarad, ukugebis periodi, anunulovani mogebis wertili, 
mesame wels vlindeba. Tu vivaraudebT, rom fuladi nakadebis 
moZraoba xdeba regularulad, yovel wels, ukugebis periodis 
gamoTvla Semdegi tolobiT SeiZleba: 

 
amogebis periodi = uaryofiTi fuladi nakadebis mqone 
ukanaskneli weli)  

 
               uaryofiTi fuladi nakadebis absoluturi 
sidide 
               (moduli) im wels  

            +                  
              sul fuladi nakadebi Semdeg  wels.                                                                                                              
       
 
amgvarad, (a) proeqtis ukugebis periodi SeiZleba gamoTvlili 
iyos Semdegnairad:  
 

 ukugebis periodi = 2 + (100)/(200) = 2.5 weli 

kapitaldabandebebis biujetirebaSi wminda mimdinare 
Rirebulebis meTodiT SeiZleba gamoangariSebuli iyos mTlian 
fulad nakadebs aqvT Tu ara dadebiTi mimdinare Rirebuleba. 
es xdeba sawyisi  investiciis SedarebiT investiciis mTeli 
vadis ganmavlobaSi generirebul SemosavlebTan da/an 
xarjebTan. wminda mimdinare Rirebulebis dasadgenad saWiroa 
Sesabamisi cxrilis da saprocento ganakveTis gamoyenebiT 
proeqtis mTeli mimdinareobis dros dagrovili Semosavlebis 
da xarjebis dayvana mimdinare Rirebulebamde. qvemoT 
moyvanili  magaliTi asaxavs wminda mimdinare Rirebulebis 
gamoTvlas. ganvixiloT kapitaldabandebebis biujetirebis  
proeqtebi (a) da (b), romlebic xuTi wlis ganmavlobaSi (nax. 

5 100 400 
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8.2) Semdegi fuladi nakadebiT xasiaTdebian. kapitalis 
Rirebuleba orive proeqtisTvis 10%-is tolia.   

 
cxrili 8.2 proeqtebis (a) da (b) fuladi nakadebis moZraoba  
 

weli 

proeqti 
a 
fuladi 
nakadebis 
moZraoba 
lari 

proeqti 
b 
fuladi 
nakadebis 
moZraoba 
lari 

0 -1000 -1000 

1 500 100 

2 400 200 

3 200 200 

4 200 400 

5 100 700 

 

 
proeqtis sufTa mimdinare Rirebuleba SeiZleba gamoisaxos 
Semdegi formuliT:  

  

                                                 T    СFt                СF1          СF2                    СFT 

                                      NPV=    =CF0 +   +  +….+  

                                                t=1   (1+r)
t
             (1+r)

1       
(1+r)

1             
(1+r)

t
 

 
sadac::  
CFt = fulis nakadi  t  periodSi da  

r =  kapitalis Rirebuleba 
 

 
proeqti a:  
 

                          500           400           200          200         100 

NPV= -1000+   +  +  +  +    =134.08 GEL 

                       (1+10)
1 
    (1+10)

2       
(1+10)

3       
(1+10)

4       
(1+10)

5        
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proeqti b: 

 

                          100           200           200          400         700 

NPV= -1000+   +  +  +  +    =114.31 GEL 

                       (1+10)
1 
    (1+10)

2       
(1+10)

3       
(1+10)

4       
(1+10)

5        

 

 
arCevani ..a” proeqtze unda gakeTdes, vinaidan mas ufro maRali 

wminda mimdinare Rirebuleba aqvs.  
 
Sida mogebis norma, iseve rogorc sufTa mimdinare 
Rirebuleba, SeiZleba gamoyenebul iqnas alternatiuli 
variantebis Sesadareblad. sufTa mimdinare Rirebulebisgan 
gansxvavebiT, Sida mogebis normis gansazRvrisaTvis saWiro 
maTematikuri gamoTvlebi sakmaod rTulia da Cveulebriv,  
eleqtronul  cxrilebs saWiroebs. Sida mogebis normis 
gansazRvra mravaljeradi procesia da damakmayofilebeli 
pasuxis miRebamde moiTxovs varaudebsa da miaxloebiT 
mniSvnelobebs. 
 
ganvixiloT kapitaldabandebebis biujetirebaSi gamoTvlebi 
Sida amogebis ganakveTis gamoyenebiT  proeqtebisTvis (a) da 
(b), romlebic xuTi wlis ganmavlobaSi (nax. 8.2)  gamoimuSeveben 
Semedeg fulad nakadebs:  kapitalis Rirebuleba orive 
proeqtisTvis aris 10%.  
 
proeqti a: 
 

                         500          400          200         200         100 

0= - 1000  +     +  +  +  +     

                     (1+IRR)
1
   (1+IRR)

2  
(1+IRR)

3   
(1+IRR)

4  
(1+IRR)

5        

 

 

IRR=16.82% 
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proeqti b: 
 

 

                        100           200           200          400         700 

0= - 1000  +     +  +  +  +     

                     (1+IRR)
1
   (1+IRR)

2  
(1+IRR)

3   
(1+IRR)

4  
(1+IRR)

5        

 

 

Sida mogebis norma =13.28% 

 

Tavi 9 – energoauditis angariSis gegma 
 

9.1 angariSis daweris zogadi punqtebi  
 
angariSi unda moicavdes auditis miznebis da Sinaarsis 
zogad monaxazs, mowyobilobebis/sistemebis maxasiaTeblebis 
da saeqspluatacio pirobebis aRweras, auditis Sedegad 
miRebul monacemebs, energiis marTvis dadgenil 
SesaZleblobebs, Sesabamis dazogvebs da danergvis xarjebs, 
energiis marTvis SesaZleblobebis ganxorcielebis 
rekomendaciebs da nebismier Semdgom aqtiurobas.  auditis 
angariSis daweris mizani, mxolod anagariSis dawera ar unda 
iyos. angariSSi unda gakeTdes monaxazi, Tu rogor  unda 
iqnas miRweuli angariSSi mocemuli rekomendaciebis danergva 
da amgvarad, rogor miiRweva energoefeqturobis amaRleba da 
momxmareblebisTvis energiis gadasaxadis dazogva (European 

Commission, 2005, p.12). 

auditis Sedegebis, rogorc aseTis, moxseneba ar SeiZleba iyos 
angariSis daweris amocana. TavisTavad angariSi ise unda iyos 
Sedgenili, rom Seuqmnas momxmarebels mkafio warmodgena imis 
Sesaxeb, rogor unda moxdes masSi moyvanili rekomendaciebis 
realizeba da Sesabamisad gazrdili energoefeqturoba da 
danaxarjebis Semcireba. angariSi gramatikulad gamarTulad 
unda iyos dawerili. angariSis teqsti unda iyos mkafio, 
mokle da mkiTxvelisTvis gasagebad ioli. maqsimalurad Tavi 
unda avaridoT angariSSi profesiuli Jargonis gamoyenebas. 

SedegebTan dakavSirebuli yvela  cifri gamyarebuli unda 
iyos informaciiT maTi miRebis Sesaxeb. es moicavs dazogvebs, 
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investiciebs da amogebis Sesaxeb informacias. yvela 
gamoTvlis maTematikuri sizuste uaRresadmniSvnelovania. 
magaliTad, sadac angariSSi mocemulia energiis jamuri 
moxmarebis CamonaTvali da fasebi, ricxvebis jami 
CamonaTvlaSi unda utoldebodes odenobas, romelic naCvenebi 
iqneba grafaSi ,,sul”. aseve, Tu srul angariSSi moyvanili 
ricxvebi gansxvavdeba reziumeSi warmodgenili ricxvebisgan, 
angariSSi unda arsebobdes SeniSvna, romelic ganmartavs 
arsebul Seusabamobas. Tumca es TavisTavad unda 
igulisxmebodes,  realur situaciaSi is umeteswilad 
ugulebelyofilia. 

Sedegebi logikur SesabamisobaSi unda iyos. Tumca 
SesaZlebelia isec moxdes, rom auditori saWirod Tvlis 
logikuri Seusabamobis arsebobas. aseT SemTxvevaSi unda 
arsebobdes misi axsna da aucileblobis dasabuTeba.  
magaliTad, sxvadasxva reziumeebSi SeiZleba energodazogvebis 
gamoTvlebis sxvadasxva safuZvlebi arsebobdes. erTi reziume 
SeiZleba efuZnebodes mxolod rekomendebul RonisZiebebTan 
dakavSirebul energodazogvebs, xolo meore reziume SeiZleba 
efuZnebodes rogorc rekomendaciis gareSe, aseve 
rekomendebul RonisZiebebTan dakavSirebul energodazogvebs. 
aseT SemTxvevaSi SeniSvnaSi orive cxrili unda iyos naxsenebi.  

diagramebi da sqemebi gamoiyeneba angariSis mimarT interesis 
gasaRviveblad da rekomendaciebis dasanergad. magram ar 
SeiZleba iyos gamoyenebuli ricxvobrivi monacemebis nacvlad.    

 
9.2 energoauditis angariSebis struqtura  
 
Tumca energoauditis angariSebi SeiZleba gansxvavdebodes 
erTmaneTisagan gaaCnia maTs moculobas, zogad miznebsa da a.S., 
maTi zogadi forma da struqtura naklebad gansxvavdeba 
auditebis umetesobis SemTxvevaSi. auditis done axdens 
gavlenas angariSis Sinaarssa da moculobaze. 
 
tipuri energoauditis angariSi unda Seicavdes:   
 
1. Tavfurceli   
• angariSis saTauri 
• klientis saxeli (kompania, romlis obieqtis auditi tardeba)  
• obieqtis mdebareoba  
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• angariSis Sedgenis TariRi  
• auditoris saxeli 
 

2. sarCevi 
 

3. reziume  
rezumeSi mocemuli informacio amokrefili unda iyos 
mTliani angariSis detaluri informaciidan.reziume unda 
moicavdes auditis mokle aRweras, Semdegi informaciis 
CaTvliT: 
• kompaniis saxeli, romlisTvisac tardeba auditi, misi  
adgilmdebareoba da moqmedebis sfero, auditis 
obieqtisdasaxeleba da adgilmdebareoba (Tu is gansxvavdeba 
kompaniisagan) 
• auditis moculoba  
• auditis Catarebis TariRi 

• cxrilis saxiT warmnodgenili sabaziso energiis moxmarebis 
jami. sabaziso energiis moxmareba aris sawarmos/sistemis mier 
wliurad moxmarebuli energia.  

• Sedegebi:  
- energiis momxmarebeli sistemebis Sefaseba; 
- energomenejmentis SesaZleblobebis,  energiis savaraudo 
dazogvis, saTburis gazebis,  dazogvis gansazRvra, romelic 
ukavSirdeba TviToeul variants; aseve RonisZiebebis 
danergvasTan dakavSirebuli xarjebi da mosalodneli 
ukugebis periodi. xsenebuli masala warmodgenili unda iyos 
cxrilis saxiT. im SeTxvevaSi, rodesac auditi tardeba erTze 
met obieqtze, TiToeuli obieqtis statistika, 
SeZlebisdagvarad, angariSis saxiT cal-calke unda iyos 
warmodgenili.   
• cxrilis formiT Sejamebuli rekomendaciebi.  

 

4. Sesavali  
Sesavali unda moicavdes Semdeg informacias: 
• Sesavali informacia: obieqtis mdebareobis aRwera da 
informacia obieqtis gegmis, TanamSromlebis raodenobis da 
samuSao saaTebis Sesaxeb, sezonuri cvlilebebis CaTvliT. 
energoauditisamocanebi ganapirobebs Casatarebeli samuSaos 
Sinarssmkafio da Semowmebad terminebSi - magaliTad 
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sivrce(eb)i,  sistemebi da/an proces(eb)i, romlebsac auditi 
unda Cautardes.  
• proeqtis ganviTarebis procesi moicavs: SenobaSi 
rentabeluri energoegefeqturi RonisZiebebis Sefasebas da 
danergvas, rac gamosaxulia moqmedebis Tanmimdevrobis 
diagramiT. 
 

5. proeqtis organizacia  
detaluri sakontaqto informacia proeqtis obieqtis da 
energoauditis jgufisSesaxeb  
 

6. standartebi da wesebi 
Semdgomi moTxovnebis Sesabamisi normatiuli dokumentacia 

 

7. Senobis mdgomareobis aRwera 
aRniSnul nawilSi mocemulia:   
dakvirveba obieqtis da mowyobiloba-danadgarebis saerTo 
mdgomareobisSesaxeb.  

masSi mocemulia energoauditis dros obieqtis inspeqtirebis 
Sedegad Segrovebuli yvela informacia energiis momxmarebeli 
sistemebis saerTo mdgomareobis Sesaxeb.Senobis saerTo 
mdgomareobis aRweris mizniTgamoyenebul unda iyos 
inspeqtirebis CamonaTvali. inspeqtirebis CamonaTvalis nimuSi 
mocemulia danarTSi 1.  

 

8. energiis moxmareba 

• auditis meTodologiis aRwera (meTodebi – mag. inspeqtireba, 
gazomvebi, gamoTvlebi, analizi da varaudebi)  

• energiis moxmarebis gansazRvra/Semowmeba rogorc piroba da 
bazisi, romelic gamoixateba Sesafasebeli obieqtis/sistemis 
energiis tipebSi, erTeulebsa da RirebulebaSi.   

• auditis Sedegebi, energomenejmentis SesaZleblobebis da 
energiis moxmarebis savaraudo Semcirebis CaTvliT.  

• energetikuli biujetis da gamoTvlebze dafuZnebuli wliuri 
moxmarebis diagramis Sedgena. 

 

9. energoefeqturobis potenciali  

aRniSnul nawilSi mocemulia rentabelobis  kompiuteruli 
programis  ekonomikuri gamoTvlebis Sedegebi. Sedegebi 
warmodgenilia cxrilis saxiT, sadac gansazRvrulia 
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TiToeuli RonisZiebis xarjebis dazogvis SesaZleblobebi, 
saWiro investiciebi, sufTa dazogva kvtsT-Si da fulad 
erTeulebSi da aseve energoefeqtur RonisZiebasTan 
dakavSirebuli ukugebis periodi. gamoTvlili RonisZiebebis 
CamonaTvli da ranJireba rentabelobis mixedviT xdeba. 
RonisZieba, yvelaze maRali wminda mimdinare Rirebulebis 
koeficientiT  yvelaze rentabelurad miiCneva.    
 
cxrilSi aseve mocemulia yvela rentabeluri energoefeqturi 
RonisZiebis Sedegebi, aseve xarjebis dazogvis RonisZiebebis 
ukugebis periodi, wminda mimdinare Rirebulebis koeficienti 
da wminda mimdinare Rirebulebis koeficienti dazogvebi 
miwodebul energiaze TviToeuli energomatareblis mixedviT, 
cal-calke. 
 

 
10. energoefeqturobis RonisZiebebi   
aRniSnul nawilSi mocemulia energoefeqturobis 
RonisZiebebis detaluri gamoTvlebis aRwera da Sedegebi 
kompiuteruli ekonomikuri programis safuZvelze.  
 

11. ekologiuri sargebeli 

aRniSnul nawilSi mocemulia gamoTvlili energodazogva da 
gamoTvlilia CO2-semisiis savaraudo Semcireba, romelic am 
gansazRvrul energodazogvas ukavSirdeba. 
 
aRniSnul nawilSi unda Sevides energomenejmentis 
SesaZleblobis gansazRvridan gamomdinarerekomendaciebis 
CamonaTvali da aRwera.  xsenebul nawilSi aseve SeiZleba 
Sevides ganxorcielebasTan dakavSirebuli detalebi. 
energomenejmentis TiToeul SesaZleblobaze, romelic 
gansazRvrulia SedegebSi,  saWiroa ganmartebis gakeTeba 
rekomendaciebis gawevis, an argawevis Sesaxeb.  
 
12. danarTebi 
danarTebSi mocemulia pirvalwyaroebi, rac mniSvnelovania 
gamoTvlebis gasaazreblad da rekomendaciebis gasawevad da 
SeiZleba moicavdes naxazebs, obieqtis diagramebs da 
gamoTvlebSi gamoyenebul etalonur grafikebs (sqemebs) da a.S..   
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inspeqtirebis CamonaTvalis formebi, romlebic obieqtis 
Semowmebis dros miRebuli informaciis Casawerad unda iqnas 
gamoyenebuli mocemulia danarTSi 1. 
energoauditis Catarebis konkretuli magaliTi da aseve 
saboloo angariSis momzadebis formebi da meTodika 
mocemulia me-2 danarTSi.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 185 

                                                       danarTi 1 
 

monacemTa Segroveba da  inspeqtirebis CamonaTvali 
skanirebisa 

da Senobis energo auditisaTvis 
 
 

1. ZiriTadi monacemebi 

 

dasaxeleba proeqtis/Senobis/adgilmdebareobis 

 

qalaqi:  quCa:  
saxlis 
nom:  

 

Senobis 
mflobeli:  

 

sakontaqto 
piri: 

 pozicia:  

tel:  faqsi:  i-meili:  

Senobistipi 
(sacxovrebeli,saavadmyofodaa.S): 

 

aSenebis weli:  
regularulad 
eqspluataciaSi Sevida 
(weli):  

 

rodis gakeTda ufro ZiriTadi 
remonti/rekonstruqcia (Tve/.weli):  

 

 

klimaturi monacemebi 

adgilmdebar
eoba: 

 

CrdiloeT 
ganedi: 

 
aRmosavleT 
grZedi: 

 

simaR
le 
zRvis 
donid
an: 

 m 

gaTbobis sezonis 
dasawyisi;   

     [dRE/Tve] damTavreba:    
[dRe/T
ve] 

gaTbobis gradus 
dReebi:  

DOT 

zamTari: 
 °С 

DOT 
zafxuli:  °С 

qaris siCqare 
zamTarSi (m/s) 

 
zamTarSi dominirebuli qaris 
mimarTuleba 

  

 

energo auditis jgufi 

1.  
tel
: 

 i-meil:  
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2.  
tel
: 

 i-meil:  

3.  
tel
: 

 i-meil:  

4.  
tel
: 

 i-meil:  

5.  
tel
: 

 i-meil:  

 

 

 

 

 
Senobis ra naxazebia xelmisawvdomi (fasadis, sarTulebis, jvaredini seqciebis), 
miuTiTeT 
 
 
romeli sistemebis naxazebia xelmisawvdomi (gaTbobis, ventilaciis, da a.S.), 
miuTiTeT 
 
 
romeli sistemebis teqnikuri aRwera da dokumentebia xalmisawvdomi (gaTbobis, 
ventilaciis, da a.S.), miuTiTeT 
 

 

 

 

 

- Tu aRniSnuli obieqti Sedgeba ramodenime 
Senobisagan, maSin TiToeuli SenobisaTvis 
unda Seivsos calkeuli formebi  
- Tu am obieqtze sxvadaxsva marTvis 
sistemebia, SeavseT calkeuli furclebi 
TiToeuli maTganisaTvis. Tu sawiroa 
daumateT/waSaleT xazebi 
- daurTeT fotosuraTebi, eskizebi, 
ilustraciebi 

 

 



 187 

1.1. Senobis eqspluatacia 
 
eqs&moms 
pasuximgebeli 
piri 

 

tel  faqsi  i-
meili 

 

 

arsebuli servisis 
kontraqtieqspluatacia 
da momsaxureobisaTvis 

pasuxismgebeli 
kompania/piri 

eqspluatacia da 
momsaxureoba meqanikurad: 

□ gaTbobis sistemebi  □ gaTbobis sistemebi 
□ ventilaciis sistemebi  □ ventilaciis sistemebi 
□ cxelwyalmomaragebis 

sistemebi 
 □ cxelwyalmomaragebis 

sistemebi 
□ ganaTebis sistema  □ ganaTebis sistema 
□ gamaciebeli sistema 

(kondincireba) 
 □ gamaciebeli sistema 

(kondincireba) 
□ sxva sistemebi:   □ sxva sistemebi:  

 

 

damontaJebulia 
mricxvelebi 

adgilmdeba
reoba 

wlidan dasaxeleba/
tipi 

seriis 
N 

gazomv
is 

faqto
ri 

eleqtroenergia      

central. gaTbobis 
(siTbos gansaz. 
mricxveli) 

     

Txevadi sawvavi 
(daRvris aRmr. mricx.) 

     

bunebrivi airi      

bunebrivi airi      

gaciebis sistemisaTvis 
calke energo 
mricxveli 

     

cxelwyalmomarageba      

sxva:      

 

energiis safasurs ixdis:  

momsaxureobis safasurs ixdis :  

rekonstruqciis safasurs ixdis an 
gadaixdis: 

 

sarekonstruqcio samuSaoebisa da 
energoefeqturobis dafinansebis 
SesaZlebloba 

 



 188 

damatebiTi informacia da SeniSvnebi (arsebuli kontraqtebi 
eqspluatacia da momsaxureobaze, da a.S) 
 
 

SesaZlebeli RonisZiebebi, Senobis eqspluatacia 
□ energo marTvis sistemebi □ eqspluatacia da momsaxureobis 

instruqcia 
□ Senobis marTvis sistemebi □ treiningebi eqsp&moms 

personalisaTvis 
□ mricxvelebis montaJi □  
□  □  
□  □  

1.2 Sida temperatura, (SenobaSi adamianTa yofnis) ijarisa da gaTbobis 
sqemebi 

 
arsebuli Sida garemos mdgomareoba 
(cudi, kargi, damakmayofilebeli) 

 

saSualo Sida 
temperatura: 

gazomili Sida gazomili 
temperatura 

normiT 

Sida haeris  
temperatura: (°C) 

   

daweuli temperatura: 
(°C) 

   

 

grafiki kviradReebi SabaTi kvira 

ijaris grafiki 
(sT/dRe) 

   

gaTbobis grafiki 
(sT/dRe) 

   

cvla saidan (sT) sadamde (sT) SeniSvna 

1 cvla    

2 cvla    

3 cvla    

4 cvla    

dasvenebis dReebi (damatebuli Cveulebriv dasvenebis dReebze, miuTiTeT) 

 

mobinadreTa raodenoba (saavadmyofosaTvis,skolebisaTvis da a.S dawereT 
avadmyofTa ricxvi, studentTa raodenoba da a.S.) 

mudmivi 
mobinadre/Stati: 

 Aadamiani 

droebiTi mobinadre 
/Stati:/vizitorebi 

 Aadamiani 

mobinadreTa saSualo 
raodenoba  

 pirebi saaTobrivi datvirTviT 



 189 

damatebiTi informacia da SeniSvnebi (civi zonebi an zonebi specialuri 
temperaturiT, temperatures cvalebadoba, grafikSi cvlilebebi da a.S) 
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2. moxmareba 

 

 

2.1 energiis moxmareba  

(SeavseT bolo sami wlis moxmareba. TiToeuli wlisaTvis gamoiyeneT 
sxvadasxva cxrili) 

*weli:  centraluri 
gaTboba 

el.energia [gazi] [navTobi] 
[sxva] 

gagrileba sul 

Tve erTeuli** kvtsT kvtsT erTeuli
** 

kvtsT kvtsT kvtsT 

ianvari        

Tebervali        

marti        

aprili        

maisi        

ivnisi        

ivlisi        

agvisto        

seqtemberi        

oqtomberi        

noemberi        

dekemberi        

sul        

sul kuTri 
moxmareba. 

    kvtsT/
m2² 

el.energiis 
fasi 

    
€/kvts
T 
(+dRg) 

sxva 
danaxarjebi 

   € (dRg CaTvliT) 

arsebuli 
tarifi 

     €/kvtsT (dRg 
CaTvliT) 

arsebuli 
tarifi 

     €/erTeuli (dRg 
CaTvliT) 

mosalodne
li tarifi 

     €/kvtsT (dRg 
CaTvliT) 

mosalodne
li tarifi 

     €/erTeuli (dRg 
CaTvliT) 
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arsebuli tarifi 
ZalaSia (ricxvi)  /  /   

mosalodneli tarifi 
(ricxvi) 

      

sxva fasebi 
(axseniT) 

 

 

l, m3, tona, gigakal, mega jouli da sxva 
 

 
Tbogamtaroba 
 
energomatareblebi Tbogamtaroba: erTeuli SeniSvna 

gazi    

navTobi    

sxva    
 
damatebiTi informacia da SeniSvnebi (daazusteT dRisa da Ramis 
tarifebi, Tvis saSualo Sida temperatura/ gaTbobis sezonis gradus 
dReebi ufro civi/Tbili wlisaTvis, vidre gamoangariSebuli da a.S) 
 
 

 

weli  (bolo sami wlis moxmareba SeitaneT cal-calke 
cxrilSi 

 civi wyali 

(m³) 

Camdinare 
wylebi (m³) 

cxeli 
wyali(Tu civi 

wylisagan 
calkea 

gazomili ) 

sul (m³) 

ianvari     

Tebervali     

marti     

aprili     

maisi     

ivnisi     

ivlisi     

agvisto     

seqtemberi     

oqtomberi     

noemberi     

dekemberi     
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sul     

fasi 
   €/w ((dRg 

CaTvliT) 

arsebuli tarifi 
   €/m3 ((dRg 

CaTvliT) 

mosalodneli tarifi 
   €/m3(dRg 

CaTvliT) 
arsebuli tarifi 
ZalaSia (ricxvi) 

    

mosalodneli tarifi 
ZalaSi Seva (ricxvi) 

    

 

 
damatebiTi informacia da komentarebi: 
 
 
 

3 Senobis SemomzRudi konstruqciis monacemebi 

 
 
Senobis SemomzRudi konstruqciebis monacemebi unda Seesabamebodes 
Senobis kondicirebul farTs, romelic SemosazRvrulia gare haerisagan. 
Tu SenobaSi arsebobs iseTi farTebi, romlebsac ar iyeneben an ar Tbeba, 
mainc unda SevitanoT monacemebSi 

 

 

iatakis saerTo 
farTi 

 m2 
kondicirebuli 
farTi 

 m2 

saerTo moculoba  m3³ 
kondicirebuli 
moculoba 

 m3³ 

sufTa (proeqtiT) 
farTi  

 m2 
sarTulebis 
raodenoba 

  

iatakis perimetri  m2 
sarTulebis 
simaRle 

 m 

 

3.1 Sida kedlebi 
kedlebismdgomareobisZiriTadiSefaseba 
(cudi, damakmayofilebeli, kargi)  

Sida kedlebis 
saerTo farTi  

 m² 
U value 

(saSual
o) 

 vt/m2k 

kedlis konstruqcia 
1 

 Tboizolacia  

kedlis konstruqcia 
2 

 
Tboizolacia 
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kedlis konstruqcia 
3 

 
Tboizolacia 

 

kedlis konstruqcia 
4 

 
Tboizolacia 

 

kedlis konstruqcia 
5 

 
Tboizolacia 

 

mimarTuleba CrdiloeTi Crd.aRm aRmos samxr. 
a
R
m 

samxr samx. 
da
sa 

dasav Crd.das 

kedlis 
farTi, m2 

        

kedlis 
konstruqcia 

        

U value, vt/m2k         

kedlis 
farTi, m2 

        

kedlis 
konstruqcia 

        

U value, vt/m2k         

kedlis 
farTi, m2 

        

kedlis 
konstruqcia 

        

U value, vt/m2k         

kedlis 
farTi, m2 

        

kedlis 
konstruqcia 

        

U value, vt/m2k  

 

damatebiTi informacia (xiluli dazianebebi, Termuli xidebi, kedlebis 
SeerTebebi,  oTaxebis CamonaTvali maTi tipebis mixedviT, mag. koridori, 
abazana, saZinebeli, saklaso oTaxi da a.S) 

3.2 fanjrebi 

 

fanjrebisarsebulimdgomareobisZiriTadiSefaseba 
( cudi, damakmayofilebeli, kargi) 

 

fanjrebis 
saerTo 
farTi: (m²) 

 U value (saS) (W/m²K)  
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masala 1 SeSa (W), alumini (Al), plastikuri (P), foladi (St)  sxva 

CarCos/tipi erTCarCoiani (S), ormagi CarCo (D), dapresili masalis CarCo(B) 

Seminvis tipi erT SuSiani (1G), ormagi SuSiT (2G), sammagi SuSiT (3G) 

 

mimarTul
eba 

zo
ma 

     (a 

x b) 

erTi
s 

far

Ti 

r-ba sul 
far

Ti 

sul 
SeerTeb

is 

sigrZe 

masal
is 

tipi 

CarC
os 
tipi 

Seminv
is 
tipi 

mzis 
energi

is 

wili 

U-

value 

 m m² ca
li 

m² m (W, P,..) (S, 

D,..) 

(1G,..)  vt/m
2k 

           

           

           

           

           

           

           

           

           

           

           

           

sul    

 

damatebiTi informacia (minis dafarva, gaziT Sevseba, dazianebebi, 
Termuli xidebi, fanjris SuSebi Camtvreulia/gatexilia da a.S): 

 

 

 

 

3.3 karebi 
karebisarsebulimdgomareobisZi
riTadiSefaseba ( cudi, 
damakmayofilebeli, kargi): 

 

karebis 
saerTo 
farTi 

 m² 
U value 
(saSualo) 

 vt/m2k 

 

 

masal
is 
tipi: 

□ SeSa (W) □ aluminis (Al) □ plastikuri 
(P)                 

□ foladi (St) 
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CarCi
s 
tipi: 

□ erTCarCoiani (S) □ ormagi CarCo (D) □ dapresili 
masalis CarCo(B)  

Seminv
is 
tipi 

□ erT SuSiani (1G) □ ormagi SuSiT (2G) □ sammagi SuSiT 

(3G) 

 

 

 

mimarTul
eba 

zo
ma 

     

(a x 

b) 

erTi
s 

far

Ti 

r-ba sul 
far
Ti 

sul 
SeerTeb

is 

sigrZe 

masal
is 

tipi 

CarCo
ss 
tipi 

Seminv
is 
tipi 

mzis 
energi

is 

wili 

U-

value 

 m m² ca
li 

m² m (W, P,..) (S, D,..) (1G,..)  vt/m
2k 

           

           

           

           

           

sul    

 

 

damatebiTi informacia da komentarebi: 

 

3.4 saxuravi 

 
saxuravismdgomareobisZiriTadiSefaseba(cudi, 
damakmayofilebeli, kargi) 

 

saxuravis 
saerTo farTi 
(m2) 

 U value 
(saSualo):vt/m2k 

 

 
saxuravi /kedeli /Weri 
konstruqcia R1  Tboizolacia   

konstruqcia R2  Tboizolacia  

konstruqcia R3  Tboizolacia  

konstruqcia R4  Tboizolacia  
 

saxuravis 
tipiRF1 

mansarda, saxuravis 
tipi 2 RF2 

mansarda, saxuravis 
tipiRF3 

mansarda, 
saxuravis tipiRF4 
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saxuravi 
gaTbobis 
sivrcis 
zemoT  

 
 

   
mansardaSi 
saSualo 
temperatura 

(°C) 

   

mansardis  
simaRle m 

  H1  H2  

 

mimarTuleba zoma m farTi m2 sisqe 
konstruqcia 
tipi (R1, 

…) 

Tbogamt. 
koef 

   m m2 vt/m2k 

saxuravis 
masala 

     

mansarda      

vertikaluri 
elementebi 

     

damatebiTi informacia (xiluli dazianebebi, Termuli xidebi, haeris 
nakadi da a.S): 

 

 

3.4.1 saxuravze ganlagebuli fanjrebi 

saxuravisfanjrebismdgomareobisZiriTa
diSefaseba(cudi, damakmayofilebeli, 
kargi) 

 

saxuravis fanjrebis sruli 
farTi 

 m² 
U value 

(saSua
lo) 

 vt/m2k 

mimar
Tuleb

a 

zoma 

     (a x b) 

erTi
s 

far
Ti 

r-ba sul 
farTi 

sul 
SeerTe
bis 

sigrZe 

masal
is 

tipi 

CarCos
s tipi 

Seminvis 
tipi 

 m m² cali m² m (W, P,..) (S, D,..) (1G,..) 

         

         

         

sul      

 

masa
lis 

□ SeSa (W) □ aluminis (Al) □ plastikuri 
(P)                 

□ foladi (St) 

H 

H 

H

2 

H

1 
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tipi: 

CarCi
s 
tipi: 

□ erTCarCoiani (S) □ ormagi CarCo (D) □ dapresili 
masalis 
CarCo(B)  

Semin
vis 
tipi 

□ erT SuSiani (1G) □ ormagi SuSiT (2G) □ sammagi SuSiT 

(3G) 

 

 

damatebiTi informacia (xiluli dazianebebi, Termuli xidebi, fanjris 
SuSebi Camtvreulia/gatexilia da a.S): 

 

 

 

3.5 iatakis mdgomareobisZiriTadiSefaseba 

iatakisarsebulimdgomareobisZiriTadiSefaseba(cu
di, damakmayofilebeli, kargi): 

 

iatakis saerTo farTi:  m² 

U value 
(saS
ual
o) 

 
vt/m2

k 

 

 

 

 

iatakis filebi/sardafis fila/kedlebi 
kedlis konstruqcia 
F1 

 
izolacia 

 

kedlis konstruqcia 
F2 

 
izolacia 

 

kedlis konstruqcia 
F3 

 
izolacia 

 

kedlis konstruqcia 

F4 
 

izolacia 
 

 

 

 

 

iatakis tipi 1  
fila miwaze 

iatakis tipi 2 
sardafi romelic ar 

Tbeba 

iatakis tipi 3 
sardafi romelic 

Tbeba 
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saSualo temperatura sardafSi  (°C)   
iatakis simaRle miwis zedapiridan (m)   
miwis zedapiridan aweuli iataki (m)   
sardafis simaRle (m)   
 

iatakis 
tipi (FL1,..) 

zoma farTi perimetri sisqe konstruqcia U-value 

 m m2 m m tipi (F1, …) vt/m2k 

iatakis 
fila 

      

sardafis 
fila 

      

kedlebi       

      

 

 

damatebiTi informacia da SeniSvnebi (gruntis tipi,  ventilaciis RreCos 
farTi, xiluli dazianebebi, Termuli xidebi, da a.S): 

 

 
3.6 RonisZiebebi, Senobis SemomzRudi konstruqcia 
 

SesaZlebeli energoefeqturi RonisZiebebi, Senobis karkasi 

damatebiTi Tboizolacia, Sida 
kedlis □ fasadis SeerTebebis daTbuneba 

karebebis SekeTeba □ axali karebebi  

fanjrebis SekeTeba □ axali fanjrebi 

fanjrebisa da karebebis 
daTbuneba □ damatebiTi izolacia, saxuravi 

damatebiTi izolacia, iataki □  

damatebiTi Tboizolacia, iataki □  
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4. gaTbobis sistemebi 

 
siTbos miwodeba / siTbos gamomuSaveba gaTbobis sistema 

eqspluataciaSia:(wlidan) 
 

 
sistemis tipi centraluri gaTboba / individualuri gaTboba / 

qvesadguris/saqvabis  mdgomareoba / mudmivi centraluri 
gaTboba / qvabi / Tburi tumbo / el. energiiT gaTboba da 
sxva 

energomatarebeli gazi / el energia / biomasa /qvanaxSiri / mZime navTobi / 
dizeli / sxva 

qvabi/generatori 1 
eqspluataciaSia: (wlidan) 

 tipi/dasaxeleba  simZlavre 
(kvt) 

 

mqk qvabis/generatoris 1 
/mdgomareoba 

 T (K)  

qvabi/generatori 2 
eqspluataciaSia: (wlidan) 

 tipi/dasaxeleba  simZlavre 
(kvt) 

 

mqk qvabis mdgomareoba/ 
generatori 2 

 T1/T2 (°C)  

Tbomcvleli eqspluataciaSia: 
(wlidan)) 

 tipi/dasaxeleba  simZlavre 
(kvt) 

 

mqk/ Tbomcvlelis mdgomareoba  T1/T2, 

T3/T4 (°C) 

…… 

, 

…… 

 
sistemis avtomaturi 
kontroli: 

diax/ara 

avtomaturi kontrolis 
mdgomareoba 

 

avtomaturi marTvis 
mowyobilobis  tipi 

 

temperaturis Semcireba 
(Ramis sT-Si) 

 

diax/ara 

cirkulacia ara momuSave 
periodSi/sarezervo qvabSi 

diax/ara 

gamafarTovebeli bakis tipi Ria/daxuruli 
gamonaJoni diax/ara 
daxuruli damferi, sanTura diax/ara 

 

 

 
gamanawilebeli sistema erTmilovani / ormilovani / hibriduli tipis / sxva 
gamanawilebeli sistemis 
simZlavre (kvt) 

 

mqk/gamanawilebeli 
sistemismdgomareoba 

 



 200 

milebis masala  
gamanawilebeli sistema 
balansireba 

diax/ara 

Tburi matareblebi wyali / orTqli / haeri / sxva 
T1/T2 (°C)  

Termo izolaciis 
mdgomareoba 

 

Termo izolaciis masala  
 

siTbos gamomyofisistemebi 
gamaTbobeli 
mowyobilobebi 

radiatorebi / 
konveqtorebi/induqci
uri/Tboventilatore
bi 

raodeno
ba(cali) 

 simZlavre 
(kvt) 

 

individualuri 
gamaTbobeli 
mowyobilobebi 

 raodeno
ba(cali) 

 simZlavre 
(kvt) 

 

radiatoris 
Termostaturi 
sarqvelebi 

diax/ara raodeno
ba(cali) 

 tipi  

siTburi gamosxiveba iataki/Weri / kedeli tipi  

damatebiTi informacia da SeniSvnebi (gaTbobis sistemis sqema, 
mowyobilobebi, siTbos wyaros mdebareoba, radiatorebisa da 
sarqvelebis CamonaTvali maTi tipisa da raodenobis mixedviT, milebis 
sigrZe da  diametri, ganawileba iatakisa da kedlebis mixedviT, da a.S) 

 

 

 

4.1 RonisZiebebi gaTbobis sistemaSi 

 

SesaZlebelienergoefeqturiRonisZiebebi, gaTbobissistemebi 

□ gaTbobis sistemis balansireba □ Termostaturi sarqvelebis izolacia 

□ 
dazianebuli Termostaturi 
sarqvelebis aRdgena □ avtomaturi marTvis sistemebis aRdgena  

□ 
axali avtomaturi marTvis 
sistemebi □ temperaturis daweva  

□ 
daxuruli gamafarTovebeli 
avzis  damontaJeba □ mfrqvevanas/qvabis daregulireba 

□ qvabis gasufTaveba □ axali mfrqvevana/qvabi  

□ frqvevanas mimdevrobiTi marTva □ 
aramoqmed /sarezervo qvabebSi 
cirkulaciis SeCereba  

□ 
gamavali airebis Camketis 
montaJi □ gaJonvebis aRmofxvra 

□ 
milebis, onkanebis da a.S 
izolacia □ 

eqspluataciisa da 
momsaxureobisinstruqcia 

□ axali tipis gamaTboblebi □ 
arsebuli gamaTboblebis 
adgilmdebareobis Secvla 
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□ 
sawvavis Canacvleba sxva 
sawvaviT □  

 

 

 

 

 

 

5. saventilacio sistema  

 
saventilacio sistemis 
dasaxeleba 

 eqspluataciaSia: 
(weli) 

 

siTbos miwodeba                 -dan mqk  

*SeavseT calkeuli sistemebisaTvis! 

saventilacio sistemis 
tipi 

bunebrivi ventilacia/ meqanikuri ventilacia/ 
balansirebuli ventilacia/ haeris gamaTbobeli 
sistema/sxva 

Semosuli (sufTa) 
haerisnakadismoculoba, 
sapasporto (m3/sT) 

 gamavali haeris nakadis moculoba, 
sapasporto (m3/sT) 

 

Semosuli (sufTa) 
haerisnakadismoculoba, 
gazomili (m3/sT) 

 gamavalihaerisnakadismoculoba, 
gazomili (m3/sT) 

 

miwodebuli haeris nakadis 
moculoba, sapasporto (m3/sT) 

 haeris 
recirkulaciasapasporto (%) 

 

miwodebuli haeris nakadis 
moculoba, gazomili (m3/sT) 

 haeris recirkulacia 
gazomili (%) 

 

haeris temperatura (°C) faqtob
rivi 

gazomili gare temperatura normiT 

t (miwodebuli haeri)    

t (gawovili haeri)    

muSaobis periodi – 
samuSao dReebi(sT/dRe) 

 muSaobis 
periodi –
dasvenebis 
dReebi (sT/dRe) 

  

 

avtomaturi marTvis 
sistema 

 mdgomareoba  

avtomaturi marTvis 
sistemis tipi 

 

damferebi daxuruli / 
dagmanuli 

mdgomareoba  

damferebis kontroli meqanikuri 
avtomaturi 

mdgomareoba  

haergamavalis Termo 
izolacia 

miwodeba/ gawova izolaciis 
masala 

 



 202 

haeris ganawilebis 
balansi 

diax/ara 

gamaTboblebi wyali/eleqtroenergia/sxva 
gamaTbobeli 
elementebis r-ba (cali) 

 mdgomareo
ba 

 

gamaTbobeli 
elementebis simZlavre  
1 (kvt) 

 tipi  

gamaTbobeli 
elementebis simZlavre  
2 (kvt) 

 tipi  

gamaTbobeli 
elementebis simZlavre  
3 (kvt) 

 tipi  

gamaTbobeli 
elementebis jamuri 
simZlavre  (kvt) 

 

siTbos regeneraciis 
Tbogadamcemi 

 tipi  

damatenia
nebeli 
sistema 

wyali/orTqli tipi  

filtreb
i 

miwodeba/ gawova tipi  

gamaciebe
li 
elementeb
i 

haeris gamagrilebeli 
/gamaciebeli (gayinva) 

simZlavre  
(kvt) 

 

 

mowyobilobebi dasaSv
ebi 

simZla
vre 

r-ba moxmare
bis 
dro 

miwodebis 
temperatura 

(°C) 

sul(kv
t) 

(cali
) 

(sT/kvi
ra) 

sapaspo
rto 

gazom
ili 

fankoilebi (konveqtorebi) 
gaciebisaTvis 

     

fankoilebi (konveqtorebi) 
gaTbobisaTvis 

     

kondincioneri (fanjaraze 
dasamontaJebeli an split 
sistemis) gaciebisaTvis 

     

kondincioneri (fanjaraze 
dasamontaJebeli an split 
sistemis) gaTbobisaTvis 

     

sxva      
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damatebiTi informacia da SeniSvnebi (mowyobilobebis teqnikuri 
monacemebi, muSaobis cikli,, sxva monacemebi sistemis an im mowyobilobis 
Sesaxeb, romelic cxrilSi ar aris miTiTebuli)  

 
5.1 ventilaciis sistemaSi SesaZlo dasanergi ee RonisZiebebi 
 

saventilacio haersavalis 
balansireba  

□ hermetuli Camketebis damontaJeba 

orsafexuriani ventilatorebis 
Zravis damontaJeba 

□ axali ventilatorebis damontaJeba 

Tbomcvlelis montaJi □ axali ventilaciis sistema  
TbomcvleliT 

Tbomcvlelis gasufTavdeba  □ ventilatorebis sixSiris kontroli 

taimeris  kontrolis montaJi □ avtomaturi marTvis sistemis ganaxleba 

axali avtomaturi kontrolis 
sistema 

□ personaluri deteqtoris marTva 

filtrebis montaJi/gamocvla □ damatenianebeli sistemis demomtaJi  

eqspluatacia da momsaxureoba 
meqanikurad 

□ haeris nakadis regulatoris montaJi 

saventilacio xvrelis/sistemis 
gasufTaveba 

□  

 

 

 

6. cxelwyalmomaragebis sistema (cwm) 

 

(cwm) eqspluataciaSia 
(weli):   

 mdgomareoba  (cudi, 
misaRebi,kargi)       

 

 

siTbos miwodeba/siTbos gamomuSaveba 
sistemis tipi centraluri gaTboba / Tbogadamcemi qvesadguri / mudmivi 

centraluri gaTboba/ qvabi / Tburi tumbo / sxva 
energomatarebeli gazi / el energia / biomasa /qvanaxSiri / mZime navTobi / 

dizeli / sxva 

qvabi/generatori eqspluataSia 
(weli):   

 tipi/dasax
eleba 

 simZlavre(kvt
) 

 

mqkqvabis mdgomareoba/generatori  

Tbogadamcemi eqspluataSia (weli):    tipi/dasax
eleba 

 simZlavre(kvt
) 

 

mqk/Tbogadamcemis mdgomareoba  

individualuri 
mowyobilobebi/wyalgamacxelebleb
i 

raodenoba  simZlavre(kvt) 
 

 

avtomaturi kontroli diax/ara 
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avtomaturi kontrolis 
mdgomareoba 

 

avtomaturi kontrolis tipi  
Termostatuli kontroli 
sakontrolo wertili (°C) 

 

 

gamanawilebeli sistema 
cwm sistemis maqs. 
simZlavre (litri/sT) 

 cwm sistemis maqs. 
simZlavre (kvt) 

 

gamanawilebeli sistemis 
mdgomareoba 

 

milebis masala  
Termo izolaciis 
mdgomareoba 

 

Termo izolaciis masala  
recirkulaciis tumbo diax/ara taimeri 

recirkulaciis 
tumbosaTvis 

 

gaJonvebi  
Semnaxveli 
rezervuaris/Semkrebis 
moculoba (litres) 

 Semnaxveli 
rezervuaris wylis 
temperatura (°С) 

 

civi wylis miwodebis 
temperatura (°С) 

 cxeli wylis  
miwodebis temperatura 
(°С) 

 

 

cwm moxmareba 
Sxapebis montaJi (cali)  onkanebis montaJi 

(cali) 
 

Sxapis gamoyeneba (dro/kvira)  iatakis 
garecxva(dro/kvira) 

 

saSxapeSi wylis xarji (l/wT)  cxeli sadili (r-
ba/dRe) 

 

abazanis dayeneba (cali)  civi sadili (r-
ba/dRe) 

 

abazanis  moculoba sul (litri)  cxeli wyali temp> 

70 °С 
 

saaSxapes gamoyeneba: (dro/kvira)  maqsimaluri 
gamoyeneba saaTSi 
(vt/m2) 

 

binebisaTvis: TiToeuli binis 
saSualo farTi. (m2) 

 TiToeul binaSi 
mosaxleTa r-ba 

 

sistemis 
maxasiaTeblebi 

wyaldamzogi Sxapis sacmebi / 

TermostatuliSemrevionkanianSxapi / 

avtomaturiCarTva/gamorTvaonkani an Sxapi/ sxva 
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damatebiTiinformaciadaSeniSvnebi 
(sadizinfeqciodsaWirotemperaturadaa.S)  

 

 

 

6.1 SesaZlebelienergoefeqturiRonisZiebebicxelwyalmomaragebissistemaSi. 

□ wyaldamzodi Sxapis sacmi □ Sxapebis drois kontroli 

□ Termostaturi Semrevi, Sxapebi □ cxeli wylis temperaturis 
Termostatuli kontroli 

□ wyalgamanawilebeli tumbos 
drois kontroli  

□ axali cxeli wylis gamaTbobelis 
montaJi (Tburi tumbo, mzis 
siTbos, …) 

□ siTbos rekuperacia Camdinare 
wylidan  

□ gaJonvebis aRmofxvra 

□ milebis, sarqvelebis da a.S 
izolacia  

□ eqspluataciisa&momsaxureobis 
saxelmZRvanelo 

□ wylis dazogva, wylis Semrevi  

xelsabanisaTvis 

□ lokaluri gamaTboblebis 
damontaJeba distanciuri da 
calkeuli onkanisaTvis 

□  □  

 

 

 

7. ventilatorebi da tumboebi 

 
ventilatoreb
i/ tumboebi 

dadgm
uli 
simZl
avre 
kvt 

 

saSualo 
simZlavre 

(vt/m2) 

muSaobis 
periodi 

sT/kvira 

eqsplu
ataciaS

ia 
(weli) 

kontrolis 
tipi 

/komentarebi 

haeris mimwod. 
ventilatori 
1 

     

haeris gamwovi 
ventilatori 
1 

     

haeris mimwod. 
ventilatori 2 

     

haeris gamwovi 
ventilatori 
2 
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sul 
ventilatori 

     

tumbo, 
gaTboba 

     

tumbo, 
ventilacia 

     

tumbo, cwm      

tumbo, 
gacieba 

     

sawvavis 
mimwodebeli 
tumbo 

     

sxva 
tumbo(miuTiT
eT) 

     

sxva 
tumbo(miuTiT
eT) 

     

sul tumbo      

damatebiTi informacia da SeniSvnebi (warmoadgineT tipi, mdgomareoba, 
problemebidaa.S) 

 
 

 

7.1 RonisZiebebi ventilatorebi, tumboebi 

 

 

SesaZlo energoefeqturi RonisZiebebi ventilatorebsa da tumboebSi 

□ ventilatorebis drois 
kontroli   

□ cxeli wylis tumbos drois  
kontroli 

□ ventilatorebis sixSiris 
kontroli            

□ tumboebis sixSiris kontroli   

□ axali ventilatorebis 
damontaJeba 

□ axali tumboebis montaJi 

□ orcikliani Zravis 
ventilatorebis damontaJeba 

□  

□  □  

 

 

 

 



 207 

8. ganaTebis sistemebi 

 

mnaTi 
mowyobilo
bebi 

naTureb
is 

dadgmu
li 

simZlav
re 
vt 

naTure
bis r-

ba 
TiToe
uli 
erTeu
lisaTv

is 
(cali) 

erT
eu
li
s 

simZ
lav
re 
(vt) 

erT
eul
is 
r-ba 

 
(ca
li) 

jamuri 
simZlav

re 
(kvt) 

kontrolis 
tipi/komentari. 
eqspluataciaS

ia(dro 
miuTiTeT)/mdg

omareoba 

varvara       

       

       

flurescen
tuli 

      

       

       

kompaqturi 
flurescen
tuli 

      

       

       

sxva       

       

       

sul       

 

 

 

 

 

eqspluatacia 

ganaTebisCaqrobaimadgilebSi,romlebicdatvirTuliararis/ 
fotovoltaikebi/infrawiTelisendorebi/ droiskontroli/ 

gamnaTeblebisregularuligawmenda 

 

 

 

ganaTeba 

erTdroulisaSdatvirTvavt/m2  muSaobis periodi 
sT/kvira 

 

maqs. 
erTdroulidatvirTvavt/m2 

 muSaobis periodi 
kvira/weli 
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damatebiTi informacia da SeniSvnebi (warmoadgineT problemebi, 
naTurebis tipebi da raodebobebi oTaxebis mixedviT, arafunqcionaluri 
naTurebis raodenoba, balastebi da a.S) 
 

 

 

8.1 RonisZiebebi ganaTebis sistemebSi 

 

SesaZlebeli energoefeqturi RonisZiebebi ganaTebis sistemebSi 

□ energoefeqturi ganaTebis 
sistemis montaJi 

□ mudmivi ganaTebis intensivobis 
kontroli  

□ avtomaturi marTvis 
sistemis montaJi 

□ Deteqtori, romelic adamianis 
gadaadgilebis Sedegad anTebs naTuras 

□ eqspluataciisa&momsaxu
reobis saxelmZRvanelo 

□  

□  □  

 

 

 

9. sxvadasxva siTbos gamomyofi mowyobilobebi 

 

sxvadasxva 
gamoyenebul
i 
mowyobilob
ebi 

r-ba 
cal
i 

dadgmu
li 

simZla
vre 
vt 

jamuri 
simZlavr

e 
kvt 

erTdro 
uli 

datvir 
Tva 
vt/m2 

muSaobis 
periodi 
sT/kvira 

eqsplua
ta 

ciaSia 
(weli) 

komen 
tari 

kompiutereb
i 

       

qseroqsi        
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sxvadasxva 
gamouyenebeli 
mowyobilobebi 

r-ba 
cali 

dadg
muli 
simZ
lavr

e 
vt 

jamu
ri 

simZl
avre 
kvt 

erTd
roul

i 
datvi
rTva 
vt/m2 

muSaob
is 

perio
di 

sT/kvi
ra 

eqsplu
ataciaS

ia 
(weli) 

komentari 

lifti        

sarecxi manqana 
(Tu araa 
eqspluataciaS
i) 

       

sxva 
(miuTiTeT) 

       

sxva 
(miuTiTeT) 

       

sul        

 
 

 

sxvadasxva gamouyenebeli mowyobilobebi 

sul erTdrouli 
datvirTvavt/m2 

 muSaobis periodi 
sT/kvira 

 

maqs. 
erTdroulidatvirTvavt/m2 

 muSaobis periodi 
kvira/weli 

 

 
 
damatebiTi informacia da SeniSvnebi 

 
 
 
9.1 RonisZiebebi, sxvadasxva mowyobilobebisaTvis 
 

 

SesaZlo energoefeqturi RonisZiebebi, sxvadasxva mowyobilobebi 

datvirTvis limitis marTva □ informacia da treiningebi 
momxmareblebisaTvis 

mowyobilobebis gamorTva 
arasamuSao periodSi 

□ standartebis dadgena 
(energomomxmareblebisaTvis) axali 
mowyobilobebisaTvis 

  □  

 

sxva 
(televizori
, radio) 
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10. gagrilebis (haeris kondicirebis) sistema 
 
 
gagrilebis 
sistemis 
dasaxeleba 

 eqspluataciaSia 
(weli) 

 

*SeavseT calkeuli sistemebisaTvis 
gaciebis miwodeba / grili haeris gamomuSaveba 
energomatareblebi eleqtroenergia/sxva   
gagrilebis 
saSualebebi/kondensatorebi 

 

kondensatorebi 
eqspluataciaSia (weli) 

 tipi/dasaxeleba  

efeqturoba/kondensatoris 
mdgomareoba/generatori 

 

bunebrivi kondicireba diax/ara 
dadgmuli simZlavre (kvt) 
(el.energiis jamuri 
moxmareba)  

 gaciebis simZlavre (kvt)  

gamanawilebeli sistema  
gagrilebis sistemis tipi gagrileba haeris 

ventilaciiT/fankoilebiT/sxva 
gamaciebeli saSualeba 
(gamyinavi) 

 

muSaobis xangrZ (sT/kvira)  gaciebis sistemis 
temperatura 

 

haeris temp. miwodeba (°С)  kondicirebis sezoni 
(drE Tve) 

 mde  

gaciebis sistemis 
mdgomareoba 

 zafxulis saangariSo 
temp.  (°С) 

 

avtomaturi regulirebis 
sistema 

diax/ara maqs. Sida temp SenobaSi. 

(°С) 

 

  avtomaturi 
regulirebis sistemis 
tipi 

 

 

 

 

 

 

calkeuli 
gacieba 

dadgmu
li 

simZlav
re 

gagrile
bis 

simZlavr
e 

tumb
o 

(kvt) 

muSaobis 
periodi 
sT/kvira 

eqsplua
taciaSi
a (weli) 

komentari 
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kvt) kvt 

kompiuterebi
s oTaxis 

      

sxva 
(miuTiTeT) 

      

sul       

damatebiTi informacia da SeniSvnebi (gamaciebeli mowyobilobebis 
(Cilerebis) tipi da raodenoba, kompresorebis, kondensatorebis, 
gamacieblebis, problemebi da a.S) 

 

 

 

10.1 RonisZiebebi, gaciebis sistemaSi 
 

SesaZlo energoefeqturi RonisZiebebi, gaciebis sistema 

□ bunebrivi kondicireba □ gaTboba/kondicirebisTanmimdevrobis 
kontroli 

□ avtomaturi marTvis sistemis 
SekeTeba 

□ eqspluatacia da 
momsaxureobissaxelmZRvanelo 

□ axali avtomaturi kontrolis 
sistema 

□  

□  □  

 

 

 

11. Senobis gare mowyobilobebi 

 
Senobis gare 
mowyobilobebi 

dadg
muli 
simZ
lavr

e 
kvt) 

muSaobis 
periodi 

muSao
bis 

xamgr
Zliv
obis 
droi

s 
kont
roli 

eqsplu
ataciaS
ia 
(weli): 

komentari 

sT/kv
ira 

kvir
a/we
li 

gare ganaTeba       

varvara naTurebi       

natriumqloridis 
naTurebi (HPSL, LPSL, 

etc.) 

      

flurescentuli 
naTurebi 
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energoefeqturi 
ganaTeba 

      

manqanis Zravis 
SemaTbobeli 

      

sxva (miuTiTeT-
Sadrevnebi, wylis 
Webi, da a.S) 

      

Tovlis dasadnobi 
sistema  da Ria 
farTobebis gayinvis 
sawinaaRmdego 
sistema: 

      

dafaruli 
farTi (m2) 

 temp 
regulireba 
CarTva/gamorTv
iT (°C) 

 

 

11.1. RonisZiebebi, Senobis gare mowyobilobebi 

 

Senobis gare mowyobilobebisaTvis SesaZlo energoefeqturi RonisZiebebi 

□ simZlavris limitirebis 
marTva 

□ Tovlis gamlRobis drois kontroli 

□ drois kontroli manqanis 
Zravis SemaTboblisaTvis 

□ Tovlis gamlRobi avtomaturi 
kontroli (°C) 

□ fotoelementis montaJi gare 
ganaTebis sistemaze 

□  

□  □  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                danarTi 2 
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saqarTvelos teqnikuri 
universitetis me-4 korpusSi 

ganlagebuli #18 elqtromeqanikis 
laboratoriis energoauditis 

angariSi 
 

 

 

30.11.2009 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
sarCevi 
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6.1 gazomili energiis moxmareba 

6.2 energiis gamoTvlili da sabazo moxmareba 
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7 energoefeqturobis potenciali 

8 energoefeqturi RonisZiebebi 

8.1 RonisZiebebis CamonaTvali 

8.2 RonisZiebebi 

9 ekologiuri sargebeli 

danarTi 

 

 

 

 

 

 

 

 

 

 

 

 

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. 
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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. 
 

 

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).

24
 

 

energoefeqturobis potenciali-energoauditi 

stume-4 
korpusSiganlagebulieleqtromeqani
kis #18 laboratoria 

gasaTbobi 
farTobi 

441 m2 

energoefeqturi 
RonisZiebebi 

investici
a 

wminda danazogi amogebi
s 

period
i 

NPVQ 

Rirebulebi
s 

koeficient
i 

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

                                                 
24

NPVQ warmoadgens NPV-s Sefardebuls investiciasTan:NPVQ= NPV/ I, sadac NPVaris 
samomavlo wminda wliuri danazogis dRevandeli (diskontirebuli) Rirebuleba minus 
investicia. Iaris investicia. 
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w] w] ] 

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 

adgilobrivigaTbobisaTvissaWirobunebriviairi 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. 

CO2-s emisiis Semcireba, romlis miRweva SesaZlebelia energoauditis 
mier gaTvaliswinebuli RonisZiebebis gatarebis Sedegad Sefasebulia 
rogorc –1,32 tona/w. 
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Sesavali 

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. 
 

 

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 

skanirebas

kaskanireb

a 

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 
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roli proeqtSi: energoauditis gundis wevri 
 

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

 

 

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 TboteqnikaSNIP II-3-79
*  

am standartebsa da wesebidangamomdinareobs Semdegi moTxovnebi: 

 gaTboba, ventilacia da kondincireba SNIP 2.04.05-86 

 saqvabe danadgari 

 wyalmomarageba 

 samSeneblo TboteqnikaSNIP 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 
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gamosasvlelidR
eebi(miuTiTeTTuars
ebobsdamatebiTigams
asvlelidReebi, 
gardaCveulebrivis) 

 

SenobaSimyofadamianTaraodenoba(saavadmyofoebis, skolebisaTvisdaa. S. 
miuTiTeTavadmyofebis, moswavleebisdaa.S. raodenoba) 

mudmivi 
mobinadre/TanamSrome
li 

30 adamiani 

droebiTi 
mobinadre/TanamSrome
li 

70 adamiani 

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 

dayenebulimricxvelebidamaTimdebareoba 

energoauditorebsarhqondaTeleqtroenergiismricxvelisnaxvisSesaZlebl
oba. 
iscalkeaganlagebulidamxoloduflebamosilpirebsgaaCniaTmaTiSemowmebi
sufleba. 
 
eqspluataciisadaservisisarsebulix
elSekrulebebi 

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. 
 
5.2Senobis monacemebi 

 

saerTo farTi 1674 m2² 
kondicirebuli 
farTi 

1674 m2² 
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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 
tipi 

-        

UTbogadacemis 

koeficienti, 
vt/m2k 

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

masala tipi 
m1 

Tbogamtaroba agurisaTvis aRebuliaλ=0,76v/mk Tu maTi 
sisqe Seadgensδ= 0,46m,sadac mTliani sisqe gazomilia 
rogorcδ= 0,50m, 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= 0,46msisqis 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=1,22vt/m2k. 
 

 

fanjrebi 

fanjrebis mdgomareobis zogadi metaloplastmasis CarCo, 
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Sefaseba 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  

masala1 xe (W), alumini (Al), plastmasa (P), foladi 
(St) 

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

dapresili masalis CarCo (B),  

erTmagi Seminva  (1G), ormagiSeminva (2G), 

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 
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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 5

0 
CaRemateba. 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=  

0,80vt/m2k. 
 

 

 

 

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 faqtobrivad adgili ara aqvs. laboratoriis 

qveS ganlagebulia restorani, romelsac gaTbobis sistema gaaCnia, ase 
rom kompiuterul programaSi SeviyvaneT Teoriulad Sefasebuli 
Tbogadacemis koeficientiU = 0,20vt/m2k im mizniT, rom SegveZlo 
gamogveTvala Tbodanakargebi arastacionaruli gadacemis 
SemTxvevisaTvis. 
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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-
1,0 

kv
t  

 
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 
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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  

 

 

 

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. 
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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. 
 

 
2008 weli 

central
uri 

gaTboba 

eleqtro
energia 

<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  
eleqtroenergiisaT
vis-15.05.2006-dan 

   

*) energia, fiqsirebuli gadasaxadebi da a.S. 
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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 
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 koeficientiU saxuravis, kedlebisa 
da iatakisaTvis da Sefasda  energiis (eleqtroenergiis) moxmarebis 
moculoba, iqidan gamomdinare, rom denis qviTrebi aq ar arsebobs. 
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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 
RonisZiebebm

de 

gamoTvlili 

ee 
RonisZiebebmde 

gazomili 

ee 
RonisZiebebmde 

sabazo 

ee da 
rekonstruqciis 

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.e
ba 

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 
RonisZiebebm

de 

gamoTvlili 

ee 
RonisZiebebmde 

gazomili 

ee 
RonisZiebebmde 

sabazo 

ee da 
rekonstruqciis 

Semdeg 
 

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

gaTboba 6266 6266 57850 51777 

ventilacia 0 0 0 0 

cxelwyalmomarag.e
ba 

0 0 0 0 

ventilatori 0 0 466 466 

tumbo 1961 1961 1961 1608 

ganaTeba 2251 2251 2251 2251 

sxvadasxva 0 0 0 0 

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

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

stume-4 
korpusSiganlagebulieleqtromeqanikis 
#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  
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 efuZneba 7.3% realur saprocento ganakveTs 
 

miwodebuli energiis warmodgenili danazogi dayofilia energiis 
konkretuli wyaros Sesabamisad. 
 

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 
qvemodmocemuliayvelaSefasebuliRonisZiebebisaRwera. 

 

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 
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 temperature is below comfortable     RonisZiebis Sefaseba 

 

 

 

 

 

gadawydagaTbobisTanamedrovesistemisdayenebaimasTandakavSirebiT, 
romzamTrissaTavsisSidatemperaturanaklebiakomfortulze. 
ammizniTdaproeqtebuliiyoormilovaniTanamedrovegaTbobissistema. 
saqvabismSeneblobadaproeqtebuliastume-4 korpusisezoSi. 
sawvavadSemoTavazebuliabunebriviairi. 
bunebriviairismimwodebelimiligadislaboratoriisuSualsiaxloveSi. 
amRonisZiebiTgaTvaliswinebuliayvelaxarjebi, 
romelicTanaxlavsgaTbobissitemismontaJs, m.S. qvabisgamwovimiliT, 
radiatorebis, milebis, sarqvelebis, manometrebis, 
filtrebisadaproeqtiTgaTvaliswinebulisxvamowyobilobis. 
ENSIsakvanZoricxvebiskompiuteruliprogramiTgamoTvlagviCvenebs, 
romqvabissimZlavreundadaaxloebiT 40 kvt-sSeadgendes. 
 

 

danazogisgaangariSeba 
(ENSIsakvanZoricxvebiskompiuteruliprogramiTansxvasaSualebiT) 

investiciagaTbobissistemismontaJSispecifikaciisSesabamisadgulisxmobs: 

radiatorebis, milebisdaa.S. dayenebisRirebulebasaTavsisSigniT – 5178,5 lari 

gazisqvabisdayenebisRirebulebaTanmxlebimilebiT, sarqvelebiT, 

manometriTdaelsadenebiT – 5331 lari 

daaxloebiT 17 m2 saqvabismSeneblobisRirebuleba – 4753 lari 

sakvamlemilisdayenebisRirebuleba 2495 lari 

SesabamisadmTlianiinvesticiaSeadgens – 17757.5=17758 lari 

 

energiisraodenoba, 
romelicsakvanZoricxvebiskompiuteruliprogramiTiyogamoTvlilirogorcsabaz
oamSenobisgaTbobisaTviskomportuliSidatemperaturismisaRwevad 57850 kvsT/w-
ia. TuenergiisesraodenobaeleqtroenergiisxarjzeiqnebamiRebuli, 
fuladgamosaxulebaSiesmoiTxovs - 57850 x 0,17697= 10237,7 lari/w. 

TanamedrovegaTbobissistemisdayenebisSemTxvevaSienergiismoxmarebaSemcirdebaga
umjobesebulienergoefeqturobis, avtomaturikontrolis, 

eqspluataciisadamomsaxurebisxarjzedaSeadgens – 51777 kvsT/w. 

ZiriTadidanazogiwarmoiqmnebaeleqtroenergiisdanbunebrivairzegadasvlisxarjz
e.  

bunebriviairisenergomatarebladgamoyenebisSemTxvevaSienergiisgamovlenilirao
denoba 51777 kvsT/wgaziseqvivalentSimoiTxovs - 51777/10,33=5012,3Nm3 bunebrivairs. 

fuladgamosaxulebaSiesmoiTxovs -  

5012,3 x 0,51=2556,3 larsweliwadSi. 

danazogienergomatereblisSecvlisSemTxvevaSiSeadgens - 10237,7 – 2556,3= 7681,4 
lari/w. iswarmoiqmnebaTanamedrovegaTbobissistemisdadgmis, 
aseveSedarebiTiafibunebriviairisadaeleqtroenergiisfasTasxvaobisxarjze. 

amvariantisSesafasebladenergoauditisgundmaCaataraiseTiSenobisanalizidamod

elireba, romelicenergomatarebladmxolodeleqtroenergiasiyenebs. 

 

investicia:    

proeqtireba/dagegmva 250 lari 
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proeqtis marTva 400 lari 

gaTbobis sistemis 
komponentebi 

 

 

 

 

17758 lari 

montaJi 1800 lari 

kontroli da gamocda 
 

500 lari        

 

dokumentacia 200 lari 

sxva danaxarjebi 500 lari 

   

sruli investicia  

  

21408 lari 

eqspluataciisadamomsax
urebisxarjebi, weli (+/-) 

200  
 
lari/w 

wminda danazogi       7481.4 lari/w GEL  

ekonomikuri 
eqspluataciis 
xangrZlivoba 

15 weli 

 

 

 

 

RonisZieba . 2. – ganaTebis sistemis rekonstruqcia 

arsebuli situacia 
D 
 

dResdReobiTeleqtromeqanikis #18 
laboratoriiseleqtromomaragebissistemacudmdgomareobaSia, miuxedavadimisa, 
romaqfluoresenturisanaTebiadayenebuli. arsebuliganaTebissistemaSedgeba 86 
fluoresenturimilisebrisanaTisagan, romelTaganac 34 gadamwvaria. 
imisgaTvaliswinebiT, 
romsabWoTakavSirisdaSlisSemdegSenobaSicentralurigaTbobaarfunqcionirebda, 
araefeqturigaTbobisuzrunvelyofaxdebodaeleqtroenergiisxarjze, 
risSedegadelsadenebidazianebulia. 
esTavismxriviwvevssanaTebiseqspluataciisvadisxelovnurSemcirebasdamwyobridang
amosvlas. 
amomrTvelebisdaStefselisrozetebisnawiliagreTvemwyobridanaagamosuli. 

 

RonisZiebisaRwera 
 
energoauditisgundmamiiRogadawyvetilebalaboratoriissaTavsosganaTebissistemi
sganaxlebisSesaxeb. cnobilia, 
romyvelafluoresenturisanaTidroTaganmavlobaSikargavssikaSkaSes. 
ZvelsanaTebzedagrovebuliWuWyi, 
cudadmovlilidanadgarebiagreTveamcirebsnaTebisefeqturobas, 
iseverogorcdroselisarasworioperaciaiwvevssanaTebisdabindebascudigayvanilob
isgamo. 
ganaTebissistemisganaxlebismizniTSeTavazebuliaelgayvanilobisgamocvla, 
asevesistemismwyobridangamosulinawilisCanacvleba. 
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danazogisgaangariSeba 
(ENSIsakvanZoricxvebiskompiuteruliprogramiTansxvasaSualebiT) 

ganaTebissistemisganaxlebisSedegadmiRebulienergiisdanazogigaTvliliiyokompiu
teruliprogramiT. isSeadgens 353 kvsT/weleqtroenergias. 
fuladgamosaxulebaSiesSeadgens 353x0,17697= 62.5 lars. TumiviRebTmxedvelobaSi, 
romcudielsadenebisgamoyovelwliuradsaSualodmwyobridangamodis 15 sanaTi, 
maTiRirebulebacundamieTvalosdanazogsimSemTxvevaSi, 
Tumoxdebasadenebisgamocvla. SedegadmTlianidanazogiSeadgens - 15x6+63= 153 

lars. 

ganaTebissistemisrekonstruqciisinvesticiaSeadgens – 

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 

eqspluataciisadamomsaxurebisxarjebi, 
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
i

a 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 - - 

CO2emisiiskoeficienti (kg/kvtsT) -  0,3999 0,194 - - 

CO2emisiis Semcireba (kg/m2w) - 0,32 2,68 - - 

CO2emisiis 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 1,32t/w. 
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danarTi 
 

 

gaTbobis sistemis naxazi 
 

 

 
 

 

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

sqemiT 
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