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biznes-inJineringi ekologiaSi

navTobproduqtebis danakargebis Semcirebis

ekologiur _ ekonomikuri aspeqtebi

maTi Senaxvis procesSi

eka miqaZe, 
eka rusieSvili, 

xaTuna mRebriSvili, 
guram miqaZe

reziume

ganxilulia:  navTobproduqtebis  danakarg-
Ta   saxeebi,    maTi warmoqmnis mizezebi Senaxvis  
sxvadasxva  meTodebis  gamoyenebis SemTxvevebSi; 
Sesabamisi standartebiT dadgenili wesebi da  
moTxovnebi  navTobproduqtebis swori Senaxvisa 
da maTi racionaluri gamoyenebis  Sesaxeb; nav-
Tobproduqtebis   fizikuri da  qimiuri Tvise-
bebis  (xarisxis)  Secvlis (gauaresebis) mizezebi; 
danakargebTan brZolis, maT mier gamowveuli 
didi materialuri zaralis, garemos  (atmos-
feruli haeris,  niadagis, hidrosferos) mniS-
vnelovani gaWuWyianebis, adamianis  janmrTelo- 
baze uaryofiTi  zegavlenis sakiTxebi da yove-
live amiT ganpirobebuli friad arasasurveli  
Sedegebi.  motanilia RonisZiebaTa CamonaTvali,    
romelTa praqtikuli realizacia, garkveul-
wilad, xels Seuwyobs      aRniSnul, uaRresad 
arasasurvel SedegTa aRmofxvras an  nawilo-
briv mainc Semcirebas.

               
Summary

Environmental  and  economic aspects  of the  reduction  
of  losses during  storage of  petroleum  products
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Khatuna Mgebrishvili,
 Guram   Mikadze

Considered:  species   losses   of   petroleum  products,   
their   causes  in     the application   of    various   methods   
of   storage;   The  rules   and   requirements  of proper   
storage  of  petroleum   products   and   their   rational  use;  
Reassons  for change    (deterioration)    physical     and    
chemical    properties   (qualities)   of petroleum    products; 
Questions: loss  control; Great    material  damage  caused   
by them;  Signnificant    contamination  of  the  environ-
ment (air, soil,   hydrosphere); Negative   impact  on  hu-
man  health  and  caused   all  these   factors  results; The 

list  of  activities  in  the    implementalion    of    which  
will    contribute    to  the extent  oprededennoy  eradicate  
or  at  least  partially    reduce     the  above – noted  very  
undesirable  consequences .

planeta dedamiwaze ori gansakuTrebuli 
mniSvnelobis  mqone Txevadi  nivTierebaa: wya-
li  da  navTobi.   wyalma,   sxva     mraval  
faqtorTan  erTad, dasabami misca sicocxlis  
warmoSobas,  navTobma ki erT-erTi friad mniS-
vnelovani roli Seasrula saxalxo meurneobis 
mravali dargis  (maT Soris  Tanamedrove trans-
portis)  Seqmnasa  da ganviTarebaSi. iseve ro-
gorc uwylod warmoudgenelia sicocxle, nav-
Tobproduqtebis gareSec SeuZlebelia adamianis 
mravalmxrivi moRvaweobisaTvis aucileblad 
saWiro bevri saqmianobis Sesruleba. amitom  
navTobproduqtebis mTeli „sasicocxlo cik-
lis“ (dazverva; mopoveba; gadamuSaveba; trans-
portireba;  miReba;    Senaxva; gacema;  gamoyeneba;  
regeneracia)   erTerT sapasuxismgeb-lo etapze  
-  Senaxvis procesSi  -   danakargTa  Semcirebas, 
udaod, didi  saxalxo - sameurneo mniSvneloba  
aqvs. es danakargebi mravalmxriv (maT Soris did 
ekologiur da ekonomikur) zians ayenebs kaco-
briobas. navTobproduqtebis    danakargebTan  
brZolis RonisZiebaTa warmatebiTi ganxor-
cielebisaTvis aucilebelia maTi warmoSobis 
mizezebisa da SesaZlo  SemcirebaTa meTodebis 
zusti codna... da swored amitom winamdebare 
naSromis aqtualuroba eWvs ar   iwvevs.    

erT-erTi umniSvnelovanesi friad sasarge-
blo wiaRiseuli - navTobi - advilad aalebadi, 
specifikuri sunis mqone siTxe - Sedgeba  gan-
sxvavebuli molekuluri masis mqone naxSirw-
yalbadebisa da sxva organuli nivTierebe-bis-
agan. misgan energetikuli danadgarebisaTvis 
gankuTvnili sawvav-SemzeTi masalebis; gamxs-
nelebis; qimiur mrewvelobaSi farTod gamoy-
enebuli   nedleulis miRebis mizniT axdenen 
navTobis gadamuSavebas. msoflios   sawvav-en-
ergetikul balansSi navTobs wamyvani adgili 
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uWiravs. navTobpro- duqtebis wili 2010 wels 
msoflioSi  gamoyenebuli energoresursebis  
saerTo (mTliani) raodenobis 33,6%-s Seadgenda. 
amerikis SeerTebuli  Statebis energo infor-
maciis administraciis  monacemebis   mixedviT   
2011      wels msoflio dRe-RameSi daaxloebiT 
87421 milion barel navTobs moixmarda.

navTobi  Zvirfasi,  saukeTeso  wyaroa  iseTi 
mniSvnelovani produq-tebis misaRebad, rogor-
icaa: sinTetikuri kauCuki da boWkoebi;   plast-
mase-bi; plastifikatorebi; saRebavebi; sxvadasx-
va medikamentebi; xelovnuri parfiumeriis sa-
gnebi; cilovani  nivTierebebi da sxva  mravali.

navTobis unikalurobas ganapirobebs misi 
Tvisebebis SesaniSnavi kombinacia:  energiis 
maRali simkvrive (30% - iT meti maRalxarisxian 
naxSirebTan  SedarebiT),  - ganpirobebuli didi 
TbounarianobiT  (1 kg navTobis Tbounarianoba 
1,3 kg antracitis an 3 kg mura naxSiris Tbouna-
rianobis eqvivalenturia); navTobis mopovebis 
TviTRirebuloba daaxloebiT     eqvsjer nakle-
bia vidre naxSiris mopovebisa; navTobis trans-
portireba  mniSnelovnad advili da mosaxerx-
ebelia vidre myari an airovani   sawvavisa; nav-
Tobis  wvis  Sedegad  ar  warmoiqmneba  nacari.

navTobis   sabadoebis   Semcireba,   navTob-
produqtebze  fasebis  zrda, garemos ekolo-
giuri dacva  navTobis mavne   zegavlenisagan  
da  sxva amgvari faqtorerebi kidev  erTxel   
adastureben    navTobprpdu-qtebis momWirned, 
ekonomiurad, racionalurad gamoyenebis auci-
leblobas   da winamdebare naSromSi gansaxil-
vil sakiTxTa aqtualurobas: danakar-gebis Sem-
cirebis problemac xom, udavod, umniSvnelo-
vanesi faqtoria, rogorc  ekologiuri,   iseve 
ekonomikuri  TvalsazrisiT (aspeqtiT).

didi xnis ganmavlobaSi  adamiani  navTobs 
iyenebda iseTi saxiT, rogoriTac mas  poulob-
da  bunebaSi.  moixmarda mas: rogorc ganaTebis  
saSualebas; koconis gasaCaReblad; samkurnalo 
miznebisaTvis. cnobili venecieli mogzauri 
marko polo, romelmac kavkasia 700 wlis winaT 
moinaxula, werda: „saqarTvelos sazRvarTan 
aris zeTis didi raodenobis  wyaro... misi Wama 
ar SeiZleba, magram SesaZlebelia misi dawva da 
gamoyeneba,  aqlemebis sxeulze wasma,  romleb-
sac  awuxebT  sxvadasxva daavadebebi.    Soreuli 
adgilebidan modian am zeTisaTvis, miaqvT da 
iyeneben mTel qveyanaSi sawvavad“.

pirveli sasargeblo produqti, romelic 
adamianma miiRo navTobis gadamuSavebis wesebis 
SemuSavebis Semdeg  (XIX  saukunis ocian wleb-
Si) iyo navTi.  cecxlsaSiSi, aqroladi benzini 
ki warmoiSoboda rogorc warmoebis narCeni. 
afeTqebasaSiSroebis  gamo  misi gamoyeneba  Seu-
Zlebeli  iyo... am  saxifaTo da maSin yovlad 
uvargisi siTxis salikvidacio samuSaoebi    bevr 

siZneles uqmnida navTobmwarmoeblebs. benzins 
mravali wlis ganmavlobaSi wvavdnen  ormoeb-
Si, gahqondaT Sors  zRvaSi da iq Rvridnen...  
Tavisufldebodnen  misgan rogorc  SeeZloT...

mxolod  Txevadi  sawvaviT momuSave Sigawvis  
Zravebis da maT   bazaze Seqmnili   saavtomo-
bilo transportis ganviTarebam  daudo zRvari  
benzinis ganadgurebas. Tburi ZravebisaTvis ben-
zinis (rogorc   aorTqlebis  kargi unaris mqone 
sawvavis) gamoyenebisa da pirveli  karburato-
ris Seqmnis idea germanel  avtokonstruqtors   
gotlib daimlersa da mis kompanions vilhelm 
maibaxs ekuTvnis, rac maT XIX  saukunis oTx-
mocian wlebSi  ganaxorcieles. maSin navTobis 
gadamuSavebis  Sedegad sami  produqti miiRe-
boda: zeTi, romelic sarkinigzo transportze 
da sazRvao Tbomav-lebze gamoiyeneboda; navTi 
moixmareboda  lampebSi ganaTebisaTvis  da ben-
zini, romelic afTiaqebSi iyideboda rogorc  
gamasufTavebeli  saSualeba.

benziniT momuSave pirveli Zravebi aages 
gamoCenilma germanelma       gamomgoneblebma 
gotlib daimlerma 1883 wels da karl bencma 
-  1884 wels.

ZravTmSeneblobasa da navTobgadamamuSave-
bel mrewvelobas, romelic Sigawvis Zravebisa 
da mobiluri manqanebis sawvav-SemzeTi masaleb-
is ZiriTadi mimwodebelia, maTi ganviTare-
bis mTeli istoriis  ganmavlobaSi    mWidro 
urTierTkavSiri aqvT: ZravTmSenebloba mniS-
vnelovan wilad   gansazRvravs navTobgadama-
muSavebeli mrewvelobis ganviTarebis ZiriTad  
tendenciebs, sawvav-SemzeTi masalebi ki, Tavis 
mxriv, garkveul moTxovnebs uyenebs ZravTmSen-
eblobas.

asxvaveben navTobproduqtTa Semdegi saxis 
danakargebs:

raodenobrivs, romelsac  ZiriTadad iwvevs 
gaJonva da daRvra;

xarisxobriv - raodenobrivs  (raodenobrivi 
danakarebi darCenili  navTobproduqtis xarisx-
is gauaresebiT  aorTqlebis  gamo);

xarisxobrivrivs  (navTobproduqtebis  
xarisxis  gauareseba  maTi dauSvebeli urTi-
erTSerevis  gamo).

navTobproduqtebs inaxaven   stacionarul  
rezervuarebSi, kasrebSi, bidonebSi da sxva 
taraSi. taris ama Tu im  saxis   SerCeva  damok-
idebulia  

navTobproduqtebis xarjze, adgilobriv 
pirobebze, sxva mraval  faqtorze.

navTobproduqtebis SenaxvisaTvis gankuT-
vnili Senobebi  d  rezervuarebi SeiZleba iyos:  
miwiszeda (roca rezervuari an sawyobis  iata-
ki  mimdebare teritoriis zedapiris doneze an 
masze  maRlaa); naxevrad miwisqveSa  (roca saw-
yobian rezervuari CaRrmavebulia miwaSi Tavi-
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si simaRlis aranakleb naxevarze, rezervuarSi 
siTxis umaRlesi done ki mimdebare  zedapiri-
dan 2 metrze  maRla araa) da  miwisqveSa  (roca 
rezervuarSi siTxis umaRlesi done mimdebare 
teritoriis zedapirze aranakleb  0,2   metriT 
qveviTaa).

navTobproduqtebis miwisqveSa  Senaxva ufro 
xelsayrelia.  miwisqveSa sawyobebs  sWirdebaT  
SedarebiT mcire farTobi. isini ufro naklebad 
cecxlsaSiSi da ufro iafia  eqspluataciisas. 
miwisqveSa    sawyobebSi da rezervuarebSi  saw-
vavis  Casxma ZiriTadad  TviTdinebiT  warmoebs. 
miwisqveSa Senaxvis   yvelaze  mniSvnelovani    
upiratesobaa  aorTqlebiT     gamowveuli dana-
kargebis simcire da  amasTan dakavSirebuli saw-
vav-SemzeTi masalebis xarisxis naklebad gauare-
seba imis gamo, rom   temperaturis cvalebadoba 
miwisqveSa sacavebSi, rogorcwesi, umniSvneloa 
da navTobpro-duqtebi daculia mzis sxivebisa 
da atmosferuli naleqebis uSualo    zemoqmed-
abisagan.           

sawvav - SemzeTi masalebi (sSm) didi raode-
noba ikargeba maTi araswo-ri, araracionaluri  
gamoyenebis gamo.           

navTobproduqtebis  Sesanaxad  gankuTvnili 
saTavsebi ise unda iyos mowyobili, rom  minimum-
amde  iqnes Semcirebuli am produqtTa specifi-
kuri Tvisebebis gauaresebis albaToba. liTonis 
tevadobaTa Siga zedapirebi dafaruli unda 
iyos antikoroziuli  Tvisebebis mqone nivTier-
ebis saWiro  sisqis SriT. Senaxvis usafrTxoebis  
uzrunvelyofis TvalsazrisiT    aucilebelia 
produqtis TvisebaTa  gaTvaliswineba; kerZod, 
ar  SeiZleba  saaviacio benzinis Senaxva mcuravi 
tipis saxuravian tevadobaSi, sxva benzinebisaT-
vis ki es xelsayrelia. mcuravi tipis  saxuravTa 
nacvlad SesaZlebelia   pontonebis  gamoyeneba.  

wyali da navTobiWeSmaritad unikaluri  niv-
Tierebebia.  aucileblad gasaTvaliswinebelia 
is faqti, rom  maTi urTierTSereva   uaRre-
sad   cud gavlenas  axdens am orive  uZvirfases   
siTxeze.

biosferoSi  yvelaze  ufro metad gavrcele-
buli qimiuri naerTi  -wyalbadis  oqsidi - (H2O)  
-  usuno, ugemo da ufero siTxe   aucilebelia  
yvela cnobili cocxali organizmisaTvis.  bune-
briv pirobebSi wyalSi      sxvadasxva raodeno-
biT yovelTvis  gaxsnilia marilebi, airebi da 
organuli nivTierebebi. gaxsnil  nivTierebaTa  
raodenoba  erT litr      wyalSi Seadgens: mtk-
nar wylebSi  - 1 gramamde; mineralur wylebSi 1 
– 6 grams; mlaSe wylebSi ki  gaxsnil nivTiere-
baTa raodenoba 6 grams    aRemateba.wyalma mniS-
vnelovani roli Seasrula dedamiwis geologiur 
istoriaSi, sicocxlis warmoSobaSi, fizikuri 
da qimiuri garemos warmoqmnaSi. igi didgavle-
nas axdens klimatze da amindze.      arcerTi  

nivTiereba ar gamoiyeneba  ise mravalmxrivad 
da  farTod  rogorc  wyali. wyali aris qimi-
uri reagenti: Jangbadis,   wyalbadis, tuteebis, 
azotmJavas, spirtebis, aldehidebis,  Camqrali 
kiris da  sxva      mraval umniSvnelovanes  qi-
miur produqtTa warmoebis procesSi. wyali  
adamianis organizmis masis daaxloebiT  70 % - s 
Seadgens. 20% da  meti  wylis dakargva  adami-
anis daRupvas iwvevs. cxadia, rom nivTierebaTa 
cvlisa da sxva procesebis mimdinareobis Sede-
gad gamoyofili  siTxis raodenoba aucilebe-
lia   Seivsos    wylis   saTanado  raodeno-
biT.  sufTa bunebrivi  wylis  swori gamoyeneba 
mniSvnelovanwilad   uwyobs   xels organizmSi 
aucilebel sasicocxlo da imunur reaqciaTa   
optimalurad warmarTvas.

wyali navTobproduqtebSi SeiZleba moxvdes 
garemodan atmoaferuli naleqebis saxiT;haerSi 
arsebuli tenis kondensaciis Sedegad; wya-
li arsebiTad auaresebs navTobproduqt-
Ta Tvisebebs. izrdeba: sawvavis siblante, 
koroziuloba,SemRvrevis temperatura; uares-
deba: aorTqlebadoba,  gafrqveva, wvis  procesi, 
Zravas muSaobis damaxasiaTebeli parametrebi. 

zamTarSi   wylis   gayinvis Sedegad warmoiqm-
neba   kristalebi,  rac    auaresebs sawvavis 
miwodebis pirobebs. wyali gansakuTrebulad  
cud  gavlenas axdens misarTebis Semcvel Zravas 
zeTze: wylis mcire  Semcvelobac  (0,1-0,2%) ki 
40 – 50 % - mde  amcirebs  misarTebis  gamoyen-
ebis  efeqturobas, ZiriTadad,   am ukanasknel-
Ta daleqvis  gamo.      

garemos temperaturis cvalebadobiT  
gamowveuli   „mcire  sunTqva“   did danakargebs  
iwvevs.  1000   tona benzinis Senaxvisas erTi 
wlis ganmavlobaSi ikargeba daaxloebiT 10–13 
tona benzini. swored  amitomaa saWiro aucile-
bel  RonisZiebaTa  gatareba  benzini  gaxurebis  
albaTobis  gamoricxvisaTvis.

miwisqveSa rezervuarebSi benzins ufro  
mcire da (stabiluri)  mdgradi  temperatura 
aqvs,   vidre miwiszeda da naxevrad  miwisqve-
Sa  rezervuarebSi. amitom benzinis danakargebi 
miwisqveSarezervuarebSi   daaxloebiT samjer  
ufro naklebia,  vidre miwiszeda rezervuareb-
Si.

saavtomobilo da saaviacio benzinis zRvru-
lad dasaSvebi koncent- racia haerSi aris  100 
mg/m3. benzins  Rebuloben  uSualod navTobisa 
da bunebrivi airisagan, an Termuli an kidev 
katalizuri krekingis Sedegad. igi ufero an 
moyviTalo ferisadvilad aorTqlebadi  sawvavi 
siTxea. eTilirebul benzins, Cveulebriv aZlev-
en narinjisfer-mowiTelo,      lurj an  mwvane 
fers. benzini wyalSi  praqtikulad  araxsnadi,  
mkveTri specifikuri sunis mqone nivTierebaa.  
sawvavis  Txevadi  mdgomareobidan orTqlise-
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burSi gadasvlis siCqare da sisrule misiqimi-
uri Sedgenilo-bisganacaa damokidebuli. dana-
kargTa   sidideze mniSvnelovan gavlenas   axdens 
navTobproduqtebiT garemos gaWuWyianebis 
xarisxi,  yvela  konkretul SemTxvevaSi, damok-
idebulia maTi Senaxvis teqnologiuri     pro-
cesebis srulyofilobisa   da organizaciisagan; 
Sesanaxi produqciis Tvisebebisa da raodeno-
bisagan;  Senaxvis  meTodisa  da  pirobebisagan; 
damcveli da sasunTqi aparaturis wesivruli 
funqcionirebisa da sxva  faqtorebisagan.

navTobproduqtebiT  gaWuWyianeba  gansa-
kuTrebulad did   uaryofiT gavlenas axdes 
garemoze da  TviT   adamianze. sawvavisa da zeTis   
yvela saxeoba ama Tu im xarisxiT toqsikuria.      
momwamlavi zemoqmedebis intensiuroba damok-
idebulia: TviT  produqtis    Tvisebebisagan,    
misi koncentraciisagan,  zemoqmedebis  xangr-
Zlivobisagan,    adamianis   organizmSi SeRwevis  
gzebisagan, garemos pirobebisagan,   romelSic   
mimdinareobs muSaoba da  adamianis  organizmis  
individualuri  Taviseburebebisagan.

sawvavi  da  zeTi  SeiZleba  moxvdnen  organ-
izmSi sasunTqi  gzebiT, kanis safaris, sakveb-
momnelebeli organoebis da Tvalebis   lor-
wovani  garsis gavliT.  Zalian  saSiSia  saw-
vavisa  da  zeTis moxvedra      sasunTqi gzebiT. 
filtvebis alveolebis mimdebare kapilaruli   
ZarRvebiT  isini  Seiwoveba sisxlSi.  filtvebs 
Sewovis didi unari aqvT. atmosferuli   haeri 
janmrTelobisaTvis saSiSi araa Tu masSi  ben-
zinis   orTqlis   raodenoba  ar  aRemateba  0,3 
mg -s erT litr  haerze. zeTebi adamianis janm-
rTelobisaTvis realur safrTxes  hqnian, roca 
maT SedgenilobaSia   msubuqi  naxSirwyalbadebi   
(benzini,  benzoli) an,    roca SesaZlebelia     
zeTis     nislis   an   orTqlis   warmoqmna.        

navTobproduqtTa orTqli haerTan warmoqm-
nis feTqebad narevs, TviT navTobproduqti ki 
SeiZleba  aaldes Ria alTan  SexebiT  an  Tvi-
Taalebis    temperaturaze    maRal temperatu-
ramde  gaTbobiT.

saavtomobilo  benzini   I klass miekuTvneba,  
zeTebi da  plastikuri sacxebi masalebi ki - IV 
klass.   

saavtomobilo cisterna, romlidanac   xdeba 
navTobproduqtis Casxma rezervuarSi, saimedod 
unda iyos damiwebuli;  damiwebis gareSe benzinis  
Camosxma cisternidan ar SeiZleba. Slangebisa 
da  sawvavis      raodenobis donis  gansazRvri-
saTvis  saWiro  xelsawyoebis  bunikebi damzade-
buli unda iqnes iseTi masalebisagan, romlebic 
naperwkalwarmoqmnis     TvalsazrisiT saxifaTo 
araa. xanZris gaCenisa  da SesaZlo afeTqebis 
TvalsazrisiT gansakuTrebiT saSiSia statikuri 
eleqtrobis warmoSoba.    armaturisa da  mil-
sadenebis  SeerTebaTa hermetuloba (sawvavis 

gamoJonvis SeuZlebloba), sasunTqi da alis 
CamxSobi sarqvlebis wesivrul mdgomareobaSi 
yofnis aucilebloba  ganpirobebulia ara mx-
olod ekologiur-ekonomikuri, aramed  xanZar-
sawinaaRmdego TvalsazrisiTac.

navTobproduqtebis  danakargebiT  gamowveu-
li friad arasasurveli   ZiriTadi Sedegebis: 
ekologiuri situaciis  mniSvnelovani  gauare-
sebisa   da didi ekonomikuri zaralis Semcire-
bis mizniT aucilebelia   gansakuTrebuli sim-
kacriT iqnes daculi Sesabamisi standartebiT  
dadgenili  wesebi  da moTxovnebi maTi   (nav-
Tobproduqtebis)  mTeli  „sasicocxlo ciklis“   
ganmavlobaSi  maT  Soris,   bunebrivia,  erT-
erTi  metad sapasuxismgeblo etapis-Senaxvis 
procesSic. gansakuTrebuli      yuradReba unda 
mieqces  rezervuarebisa da maTi teqnikuri (aR-
Wurvilobis)  mowyobilobis   (aRkazmulobis)  
mdgomareobas,  agreTve, elvisa da    stati-
kuri  eleqtrobisagan  damcvel      saSualebebs.   
droulad    unda     sruldebodes sareglamento 
samuSaoebi. yovelTvis wesivrul mdgoma-reoba-
Si unda iyos  rezervuarTa  Camket-saregulire-
beli     mowyobiloba,   sakontrolo-sazomi 
xelsawyoebi,  tumboebi, saxSobebi, gamoqrevis     
onkanebi, kompensatorebi,imReb-gasacemi mowyo-
bilobebi, hermentulobis  uzrunvebelmyofeli, 
navTobproduqtebisadmi mdgradobis Tvisebis  
mqone     Suasadebebi (liukebisa da sxva el-
ementTa ganTavsebis  adgilebSi).

aorTqlebisa da maSasadame naxSirwyalbadeb-
iT garemos gaWuWuianebis Semcirebis erT-erTi 
efeqturi saSualebaa navTobproduqtebis Senax-
va inertuli gazebis  qveS -gazebis Seyvana  rez-
ervuaris   airovan  sivrceSi. damcvel gazad  
rezervuarTa  parkis  eqspluataciis konkretu-
li  pirobebis gaTvaliswinebiT SeiZleba gamoy-
enebul iqnes: bunebrivi airi, navTobproduqteb-
is gadamuSavebis Tanmxlebi gawmendili gazi, 
inertuli  gazi-azoti, naxSirbadis dioqsidi, 
kvamlis  SekumSuli airebi. damcveli gazebi-
sadmi wayenebuli  ZiriTadi  moTxovnaa Sesanax 
navTobproduqtze  mavne zegavlenis  albaTobis  
sruli  gamoricxva.

naxSirwyalbadebis  danakargTa Semcireba 
SeiZleba miRweul iqnes maTi daWeriT  orTql-
haeris narevisagan  rezervuarTa mcire da didi  
sunTqvebis procesSi absorbciul-adsorbciuli  
da  eJeqciuri  principebis gamoyenebiT  mo-
muSave     specialur   danadgarTa  gamoyenebiT.

airgawonasworebuli sistemis efeqturoba 
efuZvneba erTi da igive sawvavisaTvis gamoyen-
ebuli rezervuarebis jgufis  airovani zonebis 
gaerTianebas (SeerTebas) milsadenebiT. roca 
droSi erTmaneTs emTxveva erTi rezervuaridan 
(an rezervuarTa jgufidan) sawvavis  gacemisa 
da  meore rezervuarSi (an rezervuarTa jguf-
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Si) sawvavis  Casxmis  (miRebis)   operaciebi xdeba 
orTql-haeris narevis  gadanawileba rezer-
vuarebs  Soris  atmosferoSi gamosvlis gamor-
icxviT.

miwiszeda    foladis   rezervuarebisaTvis 
sagrZob efeqts iZleva maTi zedapirebis siT-
bosa da mzis sxivebis amrekli saSualebebiT   
SeRebva, riTac mcirdeba: mzis radiaciis gav-
lena, rezervuaris airovani  sivrcis tempetem-
peraturuli amplitudis rxevebi, orTqlebiT 
gamowveuli danakargebi. 

specialuri sorbentebis, biopreparatebis, 
bolo wlebSi SemuSave-buli meTodebiT Sesa-
Zlebeli xdeba sagrZnobi Sedegis miRweva.

miuxedavad imisa, rom teqnikis gaviTarebis 
Tanamedrove etapze,  samwuxarod, SeuZlebelia 
garemos gaWuWyianebis mTliani   gamoricxva ara        
mxolod navTobproduqtebis, aramed sxva   mrav-
ali   faqtoris  negatiuri zegavlenisagan, 
adamians SeuZlia da igi valdebulia momavali 
Taobebis        winaSe aucileblad gaakeTos yve-
laferi is, rac saWiroa garemos     normaluri 
bunebriv-klimaturi pirobebisa da TviT kaco-
briobis   arsebobis SenarCunebisaTvis.
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