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navTobproduqtebis  danakargebis Semcirebis ekologiur - ekonomikuri 

aspeqtebi maTi  Senaxvis  procesSi
guram miqaZe, stu-s profesori

xaTuna mRebriSvili, 

reziume

ganxilulia: navTobproduqtebis danakargTa 
saxeebi, maTi warmoqmnis mizezebi Senaxvis sx-
vadasxva meTodebis gamoyenebis SemTxvevebSi; 
Sesabamisi standartebiT dadgenili wesebi da 
moTxovnebi  navTobproduqtebis swori Senaxvisa 
da maTi racionaluri gamoyenebis  Sesaxeb; nav-
Tobproduqtebis fizikuri da qimiuri Tvisebeb-
is (xarisxis)   Secvlis (gauaresebis) mizezebi; da-
nakargebTan brZolis, maT mier gamowveuli didi 
materialuri zaralis , garemos ( atmosferuli 
haeris, niadagis, hidrosferos) mniSvnelovani 
gaWuWyianebis, adamianis janmrTelobaze uary-
ofiTi zegavlenis sakiTxebi da yovelive amiT 
ganpirobebuli friad arasasurveli Sedegebi. 
motanilia RonisZiebaTa CamonaTvali, romelTa 
praqtikuli realizacia, garkveulwilad, xels 
Seuwyobs aRniSnul, uaRresad arasasurvel Se-
degTa aRmofxvras  an  nawilobriv mainc Sem-
cirebas.

                                                                      
SUMMARY

Guram Mikadze, 
Khatuna Mgebrishvili  

Environmental  and  economic aspects  of the  reduction  
of  losses during  storage of  petroleum  products

Considered:   Species   of losses   of  petroleum  prod-
ucts,   their   causes  in     the application   of    various   
methods   of   storage;   The  rules   and   requirements  of 
proper  storage  of    petroleum   products   and   their   ra-
tional  use;  Reasons  for change    (deterioration)    physi-
cal    and    chemical    properties   (qualities)  of petroleum    
products; Questions: Loss  control; Great material  damage  
caused   by them;  Significant   contamination  of  the  en-
vironment (air, soil,   hydrosphere); Negative   impact  on  
human  health  and  results caused  by  these risk  factors; 
The list  of  activities  the  implementation  of   which  will  
contribute,  if not to  the extent  eradication,  then  at  least  
to the partial reduction of  the  above – noted  very  undesir-
able  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 mniSvneroli Sea-
srula saxalxo meurneobis mravali dargis (maT 
Soris Tanamedrove transportis) Seqmnasa da 
ganviTarebaSi. iseve rogorc uwylod warmoudg-
enelia sicocxle, navTobproduqtebis gareSec 
SeuZlebelia adamianis mravalmxrivi moRvaweo-
bisaTvis aucileblad saWiro bevri saqmianobis 
Sesruleba. amitom navTobproduqtebis mTeli 
„sasicocxlo ciklis“ (dazverva; mopoveba; gada-
muSaveba; transportireba; miReba; Senaxva; gace-
ma; gamoyeneba; regeneracia) erTerT sapasux-
ismgeblo etapze - Senaxvis procesSi - danakarg-
Ta Semcirebas, udaod, didi saxalxo - sameurneo 
mniSvneloba aqvs...es danakargebi mravalmxriv 
(maT Soris did ekologiur da ekonomikur ) zi-
ans ayenebs kacobriobas. navTobproduqtebis 
danakargebTan brZolis RonisZiebaTa warmate-
biTi ganxorcielebisaTvis 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 aaleba-
di, specifikuri sunis mqone siTxe  -  Sedgeba 
gansxvavebuli molekuluri masis mqone naxSir-
wyalbadebisa da sxva organuli nivTierebebi-
sagan. 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 
uWiravs. navTobproduqtebis wili 2010 wels 
msoflioSi  gamoyenebuli energoresursebis 
saerTo (mTliani) raodenobis 33,6% -s Seadgen-
da. amerikis SeerTebuli Statebis energo in-
formaciis  administraciis monacemebis mixed-
viT 2011 wels msoflio dRe-RameSi daaxloebiT 
87421 milion barel navTobs moixmarda.

navTobi Zvirfasi, saukeTeso wyaroa iseTi 
mniSvnelovani produqtebis misaRebad, rogor-
icaa: sinTetikuri kauCuki da boWkoebi; plas-
tmasebi; plastifikatorebi; saRebavebi; sxva-
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dasxva medikamentebi; xelovnuri parfiumeriis 
sagnebi; cilovani nivTierebebi da sxva  mravali.

navTobis unikalurobas ganapirobebs misi 
Tvisebebis SesaniSnavi kombinacia: energiis maRa-
li simkvrive  ( 30 % - iT  meti maRal-xarisxian 
naxSirebTan  SedarebiT),  -  ganpirobebuli didi 
TbounarianobiT ( 1 kg navTobis Tbounarianoba 
1,3 kg antracitis an 3 kg mura naxSiris Tbou-
narianobis eqvivalenturia); navTobis mopovebis   
TviTRirebuloba daaxloebiT eqvsjer naklebia 
vidre naxSiris      mopovebisa; navTobis trans-
portireba mniSnelovnad advili da mosaxerx-
ebelia vidre myari an airovani sawvavisa; navTo-
bis 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 adas-
tureben navTobprpduqtebis momWirned, ekono-
miurad, racionalurad gamoyenebis aucile-
blobas   da    winamdebare naSromSi gansaxil-
vil sakiTxTa aqtualurobas:     danakargebis 
Semcirebis problemac xom, udavod, umniS-
vnelovanesi faqtoria, rogorc ekologiuri, 
iseve ekonomikuri TvalsazrisiT (aspeqtiT). 
didi xnis ganmavlobaSi adamiani navTobs iyen-
ebda iseTi  saxiT, rogoriTac mas poulobda  
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 ben-
zini ki warmoiSoboda rogorc warmoebis nar-
Ceni. afeTqebis saSiSroebis gamo misi gamoyeneba 
SeuZlebeli 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 saavtomobilo 
transportis ganviTarebam daudo zRvari  ben-
zinis 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 miiRebo-
da: zeTi, romelic       sarkinigzo transportze  
da sazRvao Tbomavlebze gamoiyeneboda;      nav-
Ti moixmareboda lampebSi ganaTebisaTvis da 
benzini, romelic afTiaqebSi iyideboda rogorc 
gamasufTavebeli saSualeba.

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

ZravTmSeneblobasa da navTobgadamamuSave-
bel mrewvelobas,    romelic Sigawvis Zraveb-
isa da mobiluri manqanebis sawvav-SemzeTi ma-
salebis ZiriTadi mimwodebelia, maTi ganvi-
Tarebis 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 (raodeno-
brivi danakarebi darCenili navTobproduqtis 
xarisxis gauaresebiT aorTqlebis gamo);

•	 xarisxobrivs navTobproduqtebis 
xarisxis gauareseba maTi dauSvebeli urTierT-
Serevis gamo).

navTobproduqtebs inaxaven stacionarul 
rezervuarebSi, kasrebSi.

bidonebSi da sxva taraSi. Taris ama Tu im sax-
is SerCeva damokidebulia  navTobproduqtebis 
xarjze, adgilobriv pirobebze, sxva mraval  
faqtorze.

navTobproduqtebis SenaxvisaTvis gankuTvni-
li Senobebi da rezervu- arebi SeiZleba iyos 
: miwiszeda (roca rezervuari an sawyobis  ia-
taki mimdebare teritoriis zedapiris doneze 
an masze maRlaa); naxevrad miwisqveSa (roca saw-
yobi an rezervuari CaRrmavebulia miwaSi Tavi-
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      nakle-
bad cecxlsaSiSi da ufro iafia eqspluatacii-
sas. miwisqveSa    sawyobebSi da rezervuarebSi 
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sawvavis Casxma ZiriTadad TviTdinebiT  war-
moebs. 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, rogorc wesi, umniS-vneloa 
da navTobproduqtebi daculia mzis   sxivebisa 
da atmosferuli naleqebis uSualo zemoqmedeb-
isagan.                                              

sawvav - SemzeTi masalebis (sSm) didi raode-
noba ikargeba maTi araswori, araracionaluri 
gamoyenebis gamo.                                       

navTobproduqtebis Sesanaxad gankuTvnili 
saTavsebi ise unda iyos mowyobili, rom minimu-
mamde iqnes Semcirebuli am produqtTa speci-
fikuri 

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 benzinebi-
saTvis ki es xelsayrelia. mcuravi     tipis 
saxuravTa nacvlad SesaZlebelia pontonebis 
gamoyeneba.  

navTobproduqtis yvela saxeobisaTvis Se-
sabamisi rezervuaris   gamoyenebaa saWiro ; 
amasTan gamoricxuli unda iqnes produqtSi mt-
vris,   Tovlis da sxv. moxvedris  albaToba . 
yvela tevadoba unda momzaddes  eqspluataciis 
wesebis Sesabamisad navTobproduqtis konkretu-
li saxeobisaTvis; regularulad unda Catardes 
profilaqtikuri daTva-liereba da aucilebeli 
procedurebi temperaturuli reJimis, teniano-
bis , specifikur moTxovnaTa mkacri dacviT, 
rac uzrunvelyofs, SesaZleblobis  farglebSi, 
produqtTa Tvisebebis SenarCunebas da   gana-
pirobebs saxanZro usafrTxoebis saWiro donis 
dacvas - es ki  uaRresad  mniSvnelovania nav-
TobproduqtebTan muSaobis dros.

cvlilebebi (aorTqleba, fisebis, naleqebis, 
meqanikur gambinZu-rebelTa warmoqmna da a.S.), 
romlebsac ganicdian navTobproduqtebi,    sxva 
mraval faqtorTan erTad, damokidebulia maT 
Tvisebebzec. aorTqlebas  ufro metad ganicdis 
duRilis  ufro dabali temperaturis  (msubuqi  
fraqciebis) mqone benzini, vidre dizelis saw-
vavi, kidev ufro naklebad orTqldeba zeTebi.

fisebisa da naleqTa warmoqmnaze moqmedi 
rTuli fizikur-qimiuri procesebi damokide-
bulia  garemo pirobebze,  temperaturaze,  Sen-
axvis xangrZlivobaze, rezervuaris Sevsebis sis-
ruleze, liTonTan urTi-erTqmedebaze. sawvavSi 
fisovan nivTierebaTa zrdiT Zravas ekonomiur-

ekologiuri maCveneblebi uaresdeba; izrdeba: 
zeTis amowvis, Zravas  nawilebis cveTis, avari-
isa da sxva arasasurvel movlenaTa warmoqmnis  
albaToba.

wyali da navTobi WeSmaritad unikaluri niv-
Tierebebia...  aucileblad gasaTvaliswinebelia 
is faqti, rom maTi urTierTSereva uaRresad 
cud gavlenas axdens am orive  uZvirfases siTx-
eze...

biosferoSi yvelaze ufro metad gavrcel-
ebuli qimiuri naerTi  - wyalbadis oqsidi - (H 2 
O) - usuno,  ugemo  da ufero siTxe (sqel feneb-
Si an aparaturiT dakvirvebisas - mocisfro) au-
cilebelia yvela cnobili cocxali organizmi-
saTvis. bunebriv pirobebSi wyalSi sxvadasxva 
raodenobiT yovelTvis gaxsnilia marilebi, 
airebi da organuli  nivTierebebi. gaxsnil niv-
TierebaTa raodenoba erT litr wyalSi Sead-
gens: mtknar wylebSi  -  1 gramamde; mineralur 
wylebSi 1 – 6 grams; mlaSe wylebSi ki gaxsnil 
nivTierebaTa raodenoba 6 grams aRemateba. 
wyals miwier pirobebSi SeuZlia arseboba samive 
agregatul mdgoma-reobaSi: 

myar, Txevad da airovan mdgomareobaSi. wy-
lis simkvrive (kg/m3) 0 0 C temperaturis dros 
Seadgens 999,87;  3,98 0 C dros - 1000,00;  yinu-
lis simkvrive  0 0 C  temperaturaze aris 916,8;  
dnobis temperatura  -  0 0 C.  duRilis tem-
peratura normaluri atmosferuli wnevis dros   
-   100 0  C.

wyalma mniSvnelovani roli Seasrula 
dedamiwis geologiur istoriaSi, sicocxlis 
warmoSobaSi, fizikuri da qimiuri garemos war-
moqmnaSi. igi did gavlenas axdens klimatze da 
amindze.

arcerTi nivTiereba ar gamoiyeneba ise  
mravalmxrivad da farTod  rogorc wyali. wya-
li aris qimiuri reagenti: Jangbadis, wyalbadis, 
tuteebis, azotmJavas, spirtebis,  aldehidebis, 
Camqrali kiris da sxva mraval umniSvnelovanes 
qimiur produqtTa warmoebis  procesSi .  wyali  
aris aucilebeli komponenti  Semkvrel  (mWida) 
nivTierebaTa (cementis, TabaSiris, kiris da a.S.) 
Sekvrisa da gamyarebis procesSi; wyali gamoiyen-
eba, rogorc teqnologiuri komponenti xarSvis, 
gaxsnis, ganzavebis,  kristalizaciisa  da sxva 
mraval sawarmoo procesSi. wyali asrulebs: en-
ergogadamtanis (hidroenergetika); siTbosgad-
amtanis   (orTqliT da  wyliT  gaTboba,  wy-
liT gagrileba);  muSa sxeulis rols (orTqlis 
manqanebSi, turbinebSi); ixmareba simZlavris 
gadasacemad (manqanebis hidroaZvra);  saqSen-
ebis meSveobiT didi wneviT miwodebuli wyliT 
axdenen gruntebisa da qanebis gamorecxvas (hi-
dromeqanizacia).naxevradgamtarebisa da gansa-
kuTrebiT sufTa nivTierebaTa damzade-bisaT-
vis didi mniSvneloba eniWeba wylis momzadebisa 
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da wylis  saTanadod gawmendis  samuSaoebs.   
wylis unikaluri - Seucvleli roli yofa - 

cxovrebaSi yvelasaTvisaa cnobili. wyali ada-
mianis organizmis masis daaxloebiT  70 % - s 
Seadgens. 20% da meti wylis dakargva adamianis 
daRupvas iwvevs. cxadia, rom nivTierebaTa cv-
lisa da sxva procesebis mimdinareobis Sedegad 
gamoyofili siTxis raodenoba aucilebelia 
Seivsos wylis saTanado raodenobiT. sufTa 
bunebrivi wylis swori gamoyeneba mniSvnelovan-
wilad uwyobs xels organizmSi aucilebel sa-
sicocxlo da imunur  reaqciaTa optimalurad 
warmarTvas. bevri qveyana da msoflios zogier-
Ti didi qalaqi, saqarTvelosagan gansxvavebiT, 
moklebulia SesaZleblobas bunebrivi sufTa 
sasmeli wyliT uzrunvelyos Tavisi mosaxleo-
ba. q.moskovis mravalmilioniani mosaxleoba 24 
saaTis ganmav-lobaSi maragdeba civi da cxeli 
wyliT, magram binaTa umravlesobas, marTalia 
Sesabamisad damuSavebuli, magram mainc meoreu-
li (sakana-lizacio qselSi gatarebuli) wyali 
miewodeba, romlis sasmelad gamoyeneba, bune-
brivia, ara sasiamovnoa.

wylis ara sakmarisi raodenobiT smis SemTx-
vevaSi SeiZleba :   organizmis mier miRebuli 
sakvebis gadamuSavebuli narCenebi    dagrovdes 
ujredebsa da sisxZarRvebSi; warmoiqmnas sx-
vadasxva daavadebebi. sakmarisi raodenobiT 
sufTa wylis miReba: xels uwyobs   organizmis 
TviTgawmendas; kanTan da centralur nervul 
sistemasTan  erTad aregulirebs sxeulis tem-
peraturas; amcirebs kuW-nawlavSi baqteriebis 
raodenobas.

wylis mravali anomaluri Tvisebis miuxeda-
vad adamianma swored  igi gamoiyena etalonad: 
temperaturis; masis (wonis); siTbos raodenobis; 
adgilmdebareobis simaRlis gasazomad.         

wyali navTobproduqtebSi SeiZleba moxvdes 
garemodan atmosferuli naleqebis saxiT; haer-
Si arsebuli tenis kondensaciis Sedegad; wyali 
arsebiTad auaresebs navTobproduqtTa Tvise-
bebs. izrdeba: sawvavis siblante, koroziuloba, 
SemRvrevis temperatura; uaresdeba: aorTqle-
badoba, gafrqveva, wvis procesi, Zravis muSao-
bis damaxasiaTebeli parametrebi. zamTarSi wy-
lis gayinvis Sedegad warmoiqmneba kristalebi, 
rac auaresebs sawvavis miwodebis pirobebs.  wya-
li gansakuTrebulad cud gavlenas axdens mis-
arTebis Semcvel  Zravas zeTze : wylis  mcire 
Semcvelobac  (0,1 - 0,2 %) ki 40 – 50 % - mde  
amcirebs misarTebis gamoyenebis efeqturobas, 
ZiriTadad, am ukanasknelTa daleqvis gamo. 
zeTebis fizikur - qimiuri Tvisebebi ganuwy-
vetliv   uaresdeba eqspluataciis procesSi, 
gansakuTrebiT Tburi Zravebis  muSaobis dros. 
es ganpirobebulia zeTebSi meqanikuri da uxs-
nadi nivTierebebis dagrovebiT, JangviTi pro-

cesebis mimdinareobiT  da  sxv.
garda namuSevari airebisa, benziniT momuSave 

Zravebi garemos aWuWyianeben karteris airebiT 
(roca gamoyenebuli araa karteris Caketili 
ventilacia). benziniT momuSave Zravas karterSi 
Sevsebis  taqtis garda wneva mniSvnelovnad nak-
lebia vidre cilindrebSi. amitom   xdeba sawvav-
haeris narevisa da namuSevari airebis nawilis 
gaparva wvis kameridan karterSi, sadac isini 
Seerevian zeTisa da civi Zravas   kedlebidan 
Camorecxili sawvavis orTqls. karteris airebi 
aTxevadebs zeTs, xels uwyobs wylis orTqlis 
kondensacias, zeTis daZvelebas,   gabinZurebas, 
misi mJavianobis amaRlebas. zeTis Tvisebebis 
dasaSveb doneze metad gauaresebisa da amiT 
gamowveul mosalodnel arasasurvel  SedegTa 
gamoricxvis mizniT namuSevar zeTs periodulad 
cvlian axliT eqspluataciis wesebiT dadgenil 
vadebSi.

...navTobproduqtTa danakargebis gamomwvev 
mravalricxovan faq-torTagan ZiriTadia: maTi 
Tvisebebi; mopoveba - gadamuSavebis meTodebi; 
transportirebis; miRebis; Senaxvis; gacemis; 
gamoyenebis; regeneraciis wesebi da meTodebi.

danakargTa sidideze mniSvnelovan gavlenas 
axdens navTob-produqtis aorTqlebis unari. 
aorTqleba fazuri gadasvlis erT-erTi sax-
eobaa, roca nivTiereba Txevadi mdgomareobidan 
gadadis orTqli-sebur an airovan mdgomareoba-
Si. ganuwyvetel qaosur moZraobaSi myofi didi 
kinetikuri energiis mqone molekulebi, aRmoC-
ndebian ra siTxis zedapirTan, Zleven mezobeli 
molekulebis mizidulobis Zalebs da amodian 
siTxidan. agregatuli mdgomareobis nebismieri 
Secvla xdeba garemo pirobebis Secvlis gamo.

aorTqlebis procesi damokidebulia mole-
kulaTa Tburi moZraobis intensiurobaze: rac 
ufro swrafad moZraoben molekulebi miT 
ufro Cqara xdeba aorTqleba. gavlenas axdens 
aorTqlebis zedapirsis sidide da sxv.

asxvaveben sawvavis aorTqlebis or saxes – 
statikurs da  dinamikurs. statikurs uwodeben 
aorTqlebas uZravi zedapiridan uZrav haerSi; 
dinamikurs - sawvavis wveTebis aorTqlebas ha-
eris nakadSi.   sawvavis aorTqlebas siTbos mi-
wodebis gareSe Tan axlavs misi (sawvavis) temper-
aturis Semcireba, romelic sawvavis aorTqleb-
is siTbos proporci-ulia.

aorTqlebiT gamowveuli navTobproduqtebis 
danakargebis Semcire-bisaTvis aucilebelia :

-	 rezervuaris  ( saxuravis ) sruli her-
metizacia:

-	 saTanado  wnevis  mudmivobis  dacva  
rezervuarSi;

-	 rezervuaridan  sxva tevadobaSi  msubuqi 
sawvavis gadaWirxvnaTa raodenobis minimumamde 
Semcireba.  am operaciis Sesruleba mxolod  
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ukiduresi  saWiroebis SemTxvevaSi  (sasurvelia  
RamiT);

-	 rezrvuaris  maqsimaluri  (dasaSveb  
zRvrebSi)  Sevseba;

-     rezervuaris gare  zedapiris SeRebva 
sxivebis amreklavi emaliT an saRebaviT;

-	 rezervuarTa  zedapirebis  Tboizol-
aciis  gamoyeneba. 

 Senaxvis procesSi navTobproduqtebis dana-
kargTa warmoSobis     erT-erTi ZiriTadi mize-
zia rezervuaris egreTwodebuli „mcire  sunTq-
va“  da „didi sunTqva“.  sunTqvaSi igulisxmეba 
procesi, romlis drosac rezervuaris airovani 
sivrcidan atmosferoSi gamodis haerisa da saw-
vavis orTqlis narevi an piriqiT - haeri  at-
mosferodan  rezervuarSi   Sedis. Tu es pro-
cesi xdeba temperaturis (rezervuarSi navTob-
produqtis moculobis) an atmosferuli wnevis 
cvalebadobis gamo, mas (am process)   uwodeben 
mcire sunTqvas, xolo Tu procesi ganpirobe-
bulia  rezervuarSi sawvavis CasxmiT (miRebiT) 
an rezervuaridan sawvavis  gacemiT maSin ambo-
ben,  rom adgili aqvs did sunTqvas. gamodis, 
rom rezervuari TiTqos „CaisunTqavs“ haers da 
„amoisunTqavs“ haers navTobproduqtis  orTql-
Tan  erTad.

sxva sityvebiT: dRisiT, roca ufro Tbila, 
rezervuaris airovan sivrceSi arsebuli ha-
eri da navTobproduqtis orTqlic Tbeba mzis  
radiaciisa da garemo haeris temperaturis 
matebis gamo. airi (haerisa da  sawvavis orTq-
lis narevi) gaTbobis Sedegad farTovdeba, wneva 
izrdeba. Roca wnevis sidide miaRwevs garkveul 
mniSvnelobas specialuri (sasunTqi) sarqveli 
iReba: haerisa da  orTqlis narevis nawili gamo-
dis rezervuaridan, riTac gamoiricxeba  uka-
nasknelis gaxeTqvis saSiSroeba;

RamiT temperaturis Semcirebis gamo ha-
eri rezervuarSi ikumSeba,   benzinis orTqli 
kondensirdeba ( siTxed  gadaiqceva ) , wneva        
rezervuarSi atmosferulze naklebi xdeba, sar-
qveli avtomaturad iReba:  haeri garedan Sedis 
rezervuarSi - wneva  rezervuaris  SigniT  da 
gareT   wonaswordeba, riTac gamoiricxeba rez-
ervuaris saxuravis CaRunvis   saSiSroeba.

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 aucilebel 
RonisZiebaTa gatareba benzini gaxurebis alba-
Tobis  gamoricxvisaTvis.

miwisqveSa rezervuarebSi benzins ufro 
mcire da (stabiluri)  mdgradi temperatura 
aqvs, vidre miwiszeda da naxevrad miwisqveSa  
rezervuarebSi. amitom benzinis danakargebi 
miwisqveSa rezervuarebSi daaxloebiT samjer 

ufro naklebia, vidre miwiszeda rezervuareb-
Si. roca SeuZlebelia miwiszeda rezervuarebis 
dacva mzis sxivebisagan saWiroa maTi SeRebva 
naTeli ferebiT. TeTri feriT   SeRebili rez-
ervuari ufro naklebad cxeldeba mzis sxive-
biT, vidre Savi feriT SeRebili. karg Sedegebs 
iZleva rezervuarTa gagrileba wyliT: mcire 
sunTqviT gamow-veuli danakargebi samjer da 
ufro metad mcirdeba.

aorTqlebiT gamowveuli danakargebi damok-
idebulia rezervuaris Sevsebis xarisxzec: rac 
ufro naklebi benzini inaxeba rezervuarSi miT 
ufro meti iqneba aorTqlebiT gamowveuli dana-
kargebi; Tumca  aucilibelia imis gaTvaliswine-
bac,  rom sawvavis Tburi gafarToebis,   xan-
ZarsawinaaRmdego da sxva mosazrebaTa gamo ar 
SeiZleba rezervuarTa mTliani Sevseba. rezer-
vuarTaSeuvsebeli moculobis mniSvneloba, sxva 
faqtorebTan erTad , damokidebulia navTob-
produqtis moculobiTi gafarToebis koefi-
cientze, romelic, Tavis mxriv, simkvrivis fun-
qciaa:    rac ufro metia simkvrive miT ufro na-
klebia moculobiTi gafarToebis  koeficienti.  

danakargTa mniSvnelobaze garkveul gavle-
nas axdens navTobproduq-tis aorTqlebis ze-
dapiris sidide. Senaxvis procesSi aorTqlebiT 
gamowveuli danakargi aorTqlebis zedapiris 
matebis Sesabamisad izrdeba. amitom benzinis  
erTi da igive raodenobis Senaxva erT did te-
vadobaSi ufro racionaluria, vidre ramodeni-
meSi.

uaRresad mniSvnelovan danakargebs iwvevs 
didi sunTqva.    navTobproduqtis gacemis Sem-
deg rezervuarSi rCeba sawvavis orTqliT ga-
jerebuli haeri. am rezervuarSi Casxmuli saw-
vavi navTobproduqtis orTqliT gajerebul 
haers gamodevnis atmosferoSi . rezervuar-
Si 1000 tona benzinis Casxmisas atmosferoSi 
gamoidevneba daaxloebiT 1300 kuburi metris 
mqone haeri, romelic Seicavs daaxloebiT 500 
– 700 kilogram benzins. am SemTxvevaSi gamodis, 
rom rezervuaris benziniT mxolod erTi Sevs-
ebis („amosunTqvis“) dros didi sunTqvis gamo 
daikargeba  500 – 700 kilogrami benzini. saw-
vavis yoveli arasaWiro gadasxma mniSvnelovnad 
zrdis didi sunTqviT gamowveul danakargebs.

...  sawvav - SemzeT masalaTagan qvemoTac 
xSirad iqneba moxseniebuli benzini... cxadia, 
yvela navTobproduqti Zvirfasia, yovel maT-
gans    Tavisi gamoyenebis sfero aqvs da zogjer 
Seucvlelic aris...   dasaxeleba „benzini“ ki imi-
tom aris xSirad gamoyenebuli, rom misi   Tvise-
bebi sakmaod srulad asaxavs navTobproduqtTa 
ZiriTad Tvisebebs  da amasTan erTad man farTo 
gamoyeneba hpova saxmeleTo, sahaero da    wy-
lis transportis mTavari energetikuli danad-
garebis- Sigawvis   ZravebisaTvis. benzini navTo-
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bis msubuqi fraqciebis sxvadasxva struqturis 
mqone naxSirwyalbadebis narevia duRilis tem-
peraturiT 30 – 205 0 C . misi simkvrivea 700 
-780 kg/m3. saavtomobilo da saaviacio benzinis 
zRvrulad dasaSvebi koncentracia haerSi aris 
100  mg/m3.

benzins Rebuloben uSualod navTobisa da 
bunebrivi airisagan, an Ter muli an kidev katal-
izuri krekingis Sedegad. igi ufero an moyviTa-
lo feris advilad aorTqlebadi sawvavi siTxea. 
eTilirebul benzins,    Cveulebriv aZleven 
narinjisfer-mowiTelo, lurj an mwvane fers. 
benzini wyalSi praqtikulad araxsnadi, mkveTri 
specifikuri sunis mqone nivTierebaa. Sawvavis 
Txevadi mdgomareobidan orTqliseburSi gadas-
vlis siCqare da sisrule misi qimiuri Sedge-
nilobisganacaa damokidebuli .  mniSvnelo-
vania temperaturuli zRvrebi , romelSiac 
xdeba calkeul fraqciaTa amoduReba. benzinSi 
daaxloebiT ( masis mixediT ) aris:   86% - mde 
naxSirbadi, 14% - mde - wyalbadi, umniSvnelo  
raodenobiT SeiZleba iyos Jangbadi, azoti, go-
girdi da sxv. sawvavis qimiuri Sedgeniloba, misi 
fizikur-qimiuri da saeqspluatacio Tvisebebi 
damokidebulia ara mxolod sawyisi nedleulis 
bunebisagan, aramed   warmoebis teqnologiisga-
nac.

danakargTa sidideze mniSvnelovan gavle-
nas axdens navTob-produqtis najeri orTqlis 
wneva (Zveli  saxelwodebaa najeri orTqlis 
drekadoba)  - siTxesTan wonasworobaSi myofi 
orTqlis wneva mocemuli temperaturis dros. 
es parametric energetikuli danadgarebisaTvis 
gankuTvnili sawvavebis ara mxolod aorTqleba-
dobis maCvenebelia, aramed igi gavlenas axdens, 
agreTve, Zravebis amuSavebis Tvisebebze, nawvisa 
da orTqlis sacobTa warmoqmnaze, cecxlsaSiS-
roebaze.

duRilis dabali temperaturisa da maSasa-
dame advilad aorTqlebadi naxSirwyalbadebis 
Semcvel sawvavs najeri orTqlis maRali wneva 
aqvs.  najeri orTqlis wnevis zrdiT advildeba 
civi Zravas amuSaveba,  radgan   am dros airo-
van mdgomareobaSi gadadis  da iwvis sawvavis mx-
olod advilad aorTqlebadi fraqciebi. amasTa-
nave sawvavis najeri orTqlis  wnevis zrda gana-
pirobebs danakargTa matebas sawvavis Senaxvisa 
da transportirebis dros. rac ufro msubuqia 
benzini miT ufro metia aorTqlebiT gamowveuli 
danakargebi rogorc mcire,  ise didi sunTqvis 
dros. aRniSnulis gaTvaliswinebiT cdiloben, 
SeZlebisdagvarad, sawvavis najeri orTqlis 
wnevis garkveul (optimalur) zRvrebSi SenarCu-
nebas.

navTobproduqtebis aorTqlebas garemos 
gaWuWyianebis reglamenti- rebul wyarod Tv-
lian, garemos gaWuWyianebis arareglamentire-

bul wyaroebad ki miCneulia:
-  navTobproduqtTa  gaJonva :  rezervuarTa 

Camketi armaturis;                                
gadamWirxni tumboebis;  milsadenebis;  

Casasxmel mowyobilobaTa arasaTanadod Sem-
Widroebuli adgilebidan ;

-  rezervuaris airovani sivrcis ventilacia ;  
-  navTobproduqtTa Semcveli Camdinare wylebi;

-  rezervuarTa da cisternebis gadametebu-
li Sevseba;

 - rezervuarTa da komunikaciebis koroziu-
li rRvevis Sedegad  gamowveuli avariuli sit-
uaciebi .

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.

niadagisa da wyalsatevebis gaWuWyianebas 
iwvevs  navTobproduqtebis Semcveli Camdin-
are wylebi. gansakuTrebiT cud gavlenas axdens 
wyal-satevebis navTobproduqtebiT gaWuWyi-
aneba Tevzebze qviriTis dayris dros: navTob-
produqtebi gadaekvreba (faravs) qviriTs, uka-
naskneli ileqeba fskerze da iRupeba. saboloo 
angariSiT es ganapirobebs mocemul raionSi 
TevzTa nawilobriv an mTlianad ganadgurebas.  
niadagSi navTobproduqtis moxvedra iwvevs mas-
Si mimdinare sasicocxlo procesebis ( baqte-
riaTa TviTgawmindis unaris, metabolizmis ) 
sxvagvarad (araCveulebrivad) mimdinareobas. 
niadagze, romelzec navTobproduqti daiRvara, 
balaxi mravali wlis ganmavlobaSi ar izrdeba. 
bunebriv    pirobebSi navTobproduqtebis mavne 
gavlenis ganeitralebas mravali  weli sWird-
eba... sazogadodac xom  niadagi wlebis ganma-
vlobaSi iqmneba,  misi ganadgureba ki momenta-
lurad SeiZleba moxdes, magaliTad,   mewyeris 
SemTxvevaSi, rac, xSirad isev, adamianis bunebi-
sadmi daudevari mopyrobis Sedegad ( xe-tyis 
gaCexvisa da mcenareebis fesvTa sistemis ganad-
gurebis   gamo) xdeba .

navTobproduqtebiT gaWuWyianeba gansa-
kuTrebulad did uaryofiT gavlenas axdes 
garemoze da  TviT adamianze. sawvavisa da ze-
Tis   yvela saxeoba ama Tu im xarisxiT toqsi-
kuria. momwamlavi zemoqmedebis intensiuroba 
damokidebulia: TviT produqtis Tvisebebisa-
gan, misi kon-centraciisagan, zemoqmedebis xan-
grZlivobisagan, adamianis organizmSi SeRwevis 
gzebisagan, garemos pirobebisagan, romelSic 
mimdinareobs muSaoba da adamianis organizmis 
individualuri Taviseburebebisagan.

    sawvavi  da  zeTi  SeiZleba  moxvdnen  or-
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ganizmSi sasunTqi  gzebiT, kanis safaris, sakveb-
momnelebeli  organoebis da Tvalebis  lorwo-
vani  garsis gavliT.  Zalian  saSiSia  sawvavisa  
da  zeTis moxvedra sasunTqi  gzebiT. filtveb-
is alveolebis mimdebare kapilaruli ZarRvebiT 
isini  Seiwoveba sisxlSi. filtvebs Sewovis didi 
unari aqvT. filtvebis alveolaTa ricxvi 300 – 
400 milions aRwevs. maTi farTobi ( filtvebis 
sasunTqi zedapiri ) ki daaxloebiT 90 - 100 m2 
- s Seadgens.

ansxvaveben mowamvlis or saxeobas: mwvaves, 
roca igi xdeba momwam-lavi nivTierebis mo-
qmedebis dawyebidan ramodenime wamis, wuTis 
an saaTis ganmavlobaSi da qronikuls - roca 
mowamlva viTardeba adamianis  organizmze to-
qsikuri nivTierebis mcire dozebis xangrZlivi, 
sistema-turi zemoqmedebis Sedegad..

atmosferuli haeri janmrTelobisaTvis sa-
SiSi araa Tu masSi ben-zinis orTqlis raode-
noba ar aRemateba 0,3 mg - s erT litr haerze. 
haeris araxangrZlivi CasunTqva, romelSic ben-
zinis orTqlis koncen-traciaa 5 – 10  mg/l 
iwvevs mwvave mowamvlas: iwyeba Tavis tkivili, 
usiamovno SegrZneba yelSi, xveleba, cxvirisa 
da Tvalebis lorwovani garsis gaRizianeba. 
benzinis orTqlis 35 – 40  mg/l koncentra-
cia saSiSia adamianis sicocxlisaTvis. ufro 
maRali koncentracia iwvevs myisier  mowamvlas 
- grZnobis (azrovnebis) swrafad dakargvas da 
sikvdils.

navTisa da dizelis sawvavis orTqlis zRvru-
lad dasaSvebi koncentraciaa 0,3 mg erT litr 
haerSi. navTisa da dizelis sawvavis xangrZlivi 
moqmedeba iwvevs kanis safaris mwvave da qroni-
kul  daavadebas ( dermatits, egzemas ). navTisa 
da dizelis sawvavis orTqli  ufro Zlier aRi-
zianebs lorwovan garss da ufro metad wamlavs    
organizms vidre benzinis orTqli.  magram imis 
gamo, rom es sawvavebi SedarebiT ufro sus-
tad orTqldebian, maTi moqmedebiT gamowveuli   
uaryofiTi movlenebi ufro iSviaTad xdeba.

zeTebi adamianis janmrTelobisaTvis re-
alur safrTxes hqnian, roca maT Sedgeniloba-
Sia msubuqi naxSirwyalbadebi (benzini, benzoli) 
an, roca SesaZlebelia zeTis nislis an orTq-
lis warmoqmna ( gacxelebisas, gafrqvevisas). 
zeTSi gogirdis Semcvelobisas iqmneba pirobebi 
gogird-wyalbadis warmoqmnisa, romelic  iwvevs  
mowamvlas  grZnobis  myisieri dakargviT. zeTeb-
is toqsikuroba gamomJRavndeba maTi moxvedri-
sas sxeulis SiSvel nawilebze da zeTiT gaJRen-
Tili tansacmliT xangrZlivi  muSaobisas.

sawvavebis, zeTebis, specialuri (gamagrile-
beli, saamortizacio, samu-xruWo) siTxeebis, 
maTi orTqlis gavlenis xarisxi adamianis or-
ganizmze da garemoze damokidebulia atmosfer-
ul haerSi,  wyalSi Tu niadagSi maT koncentra-

ciaze, adamianis janmrTelobis mdgomareobaze 
da individual-lur gansakuTrebulobebze ...

navTobproduqtebis -  WeSmaritad  uaR-
resad didi mniSvnelobis  mqone nivTierebis  
-  danakargebis Semcirebis sakiTxebs saTanado 
yuradReba  eTmoba msoflios bevr  mowinave 
qveyanaSi ...  Tumca Cvens dedaqalaqSi  iyo pre-
cendenti, roca arc Tu ise mcire tevadobis ( 
25m3 ) rezervuarSi benzins „inaxavdnen“ ise, ro-
gorc amas ar gaakeTebda racionalurad   moaz-
rovne (da ra Tqma unda mcodne) adamiani...  ker-
Zod zemoaRniSnul   rezervuars ar gaaCnda arc 
sasunTqi da arc raime saxis   sxva damcveli  mow-
yobiloba... es ara mxolod  „Senaxvis“  uyairaTo  
„meTodia“,  aramed...    es igivea Caasxa TavRia 
kasrSi benzini da  daelodo rodis aorTqldeba  
igi  mTlianad... Zalian rbilad rom iTqvas, es 
danaSauli Tu ara didi upasuxismgebloba da 
sibecea. aseT pirovnebebs ar SeiZleba miendoT 
iseTi sapasuxismgeblo da umniSvnelovanesi 
saqme rogoricaa navTob-produqtebis Senaxva .

da kidev erTi sagulisxmo faqti : avtomo-
bilebis sawvav - SemzeTi masalebiT gasawyobi 
sadgurebis (a.g.s.) garkveuli nawilis Tanam-
Sromlebi ugulvebelyofen moTxovnas, romlis 
Sesabamisadac sanam dizelis sawvavi Caisxmeba 
TviTaalebadi ZraviT aRWurvili avtomobilis 
avzSi aucilebelia dizelis sawvavi minimum aTi 
dRis ganmavlobaSi   ganicdides bunebriv daleq-
vas  a.g.s. - is rezervuarSi.  amasTan,  dizelis  
sawvavis aReba unda xdebodes tivtivaTi(mcuravi 
tipis sawvav-mimRebiT) aRWurvili miliT, rez-
ervuarsa da sawvavis gasacem svets Soris ki    
ganTavsebuli unda iqnes damatebiTi filtri.

dizelis sawvavis gansakuTrebuli sisufTavis 
uzrunvelyofisadmi aseTi didi moTxovnileba 
imiTaa gamowveuli, rom TviTaalebadi Zravas        
sawvavmimwodebel aparaturaSi gamoyenebulia 
preceziuli (zezusti)      wyvilebi mcire (1,5 – 
2mkm) RreCoebiT. amitom savsebiT dauSvebelia 
miTiTebulze ufro didi zomis meqanikuri min-
arevebis arseboba -    zemoaRniSnuli moTxovnis 
Seusrulebloba ki iwvevs friad arasasurvel  
movlenebs.

xanZarsawinaaRmdego TvalsazrisiT navTob-
produqtebi gansakuTre- biTsaSiSi nivTier-
ebebia. Garkveul pirobebSi mosalodnelia 
maTi afeTqeba. xanZar sawinaaRmdego pirobebis 
uzrunvelyofa erT-erTi umniSvnelova-nesi 
faqtoria. cecxlTan daudevari qceva da xanZar-
sawinaaRmdego  pirobebis daucveloba sawvav-
SemzeTi masalebis gamoyenebis samsaxuris mu-
SakTa yvelaze didi da boroti samsaxurebrivi 
danaSaulia, rac isjeba saxelmwifo kanonmde-
blobis mTeli samkacriT.

navTobproduqtTa orTqli haerTan warmoqm-
nis feTqebad narevs, TviT navTobproduqti ki 
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SeiZleba aaldes Ria alTan SexebiT an TviTaal-
ebis  temperaturaze maRal temperaturamde 
gaTbobiT.

benzinis orTqlis afeTqeba xdeba nebismier 
temperaturaze Tu misi Semcveloba haerSi 1,1 
– 6,0 % - s Seadgens.

xanZarsaxifaTo TvalsazrisiT yvela navTob-
produqti 4 klasad  iyofa:

I  klasi  - afeTqebis temperatura 280C   - ze    
qvemoT;

II  klasi - afeTqebis temperatura  280C  -  
dan  450C  -  mde;

III  klasi - afeTqebis  temperatura 450C  - 
dan  1200C  -  mde;

IV klasi -  afeTqebis temperatura   1200C  - 
ze  zeviT.  

 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 gansazRvrisaT-
vis  saWiro xelsawyoebis bunikebi damzadebu-
li unda iqnes iseTi masalebisagan, romlebic 
naperwkalwarmoqmnis TvalsazrisiT saxifaTo 
araa. xanZris gaCenisa da SesaZlo afeTqebis 
TvalsazrisiT gansakuTrebiT saSiSia stati-
kuri eleqtrobis warmoSoba: navTobproduqteb-
is transportirebisas  (wneviT an Cveulebrivi 
dinebis SemTxvevaSi), roca navTobproduqtis 
moZraobis siCqare aRematba 0,9 m/wm, xaxunis, 
gafrqvevis an myar sxeulze dajaxebis Sedegad 
sawvavSi warmoiqmneba da grovdeba uaryofiTi 
eleqtruli  muxti, milsadenis liTonis kedle-
bze ki - dadebiTi muxti. Tu liTonis mili mi-
wisagan izolirebulia, moZraobis Sewyvetisas 
xdeba naperwkluri ganmuxtva, rac SeiZleba 
gaxdes xanZris warmoqmnis an afeTqebis mizezi. 
aRniSnuli movlenis Tavidan acilebis mizniT 
uzrunvelyofili unda iqnes liTonis nawile-
bidan dadebiTi muxtis miwaze gadacema, rac  
damiwebiT xorcieldeba.

armaturisa da milsadenebis SeerTebaTa her-
metuloba ( sawvavis gamoJonvis SeuZlebloba ), 
sasunTqi da alis CamxSobi sarqvlebis    wesivrul 
mdgomareobaSi yofnis aucilebloba ganpirobe-
bulia ara  mxolod ekologiur-ekonomikuri, 
aramed xanZarsawinaaRmdego Tvalsaz-risiTac.

navTobproduqtebis danakargebiT gamowveu-
li friad arasasurveli   ZiriTadi Sedegebis: 
ekologiuri  situaciis  mniSvnelovani  gauare-
sebisa   da didi ekonomikuri zaralis Semcireb-
is mizniT aucilebelia      gansakuTrebuli  sim-
kacriT  iqnes daculi Sesabamisi   standartebiT  
dadgenili  wesebi  da moTxovnebi maTi (navTob-

produqtebis)  mTeli   „ sasicocxlo ciklis“ 
ganmavlobaSi  maT Soris ,  bunebrivia,  erT-
erTi metad sapasuxismgeblo etapis - Senaxvis 
procesSic. gansakuTrebuli  yuradReba unda 
mieqces rezervuarebisa da maTi teqnikuri ( 
aRWurvilobis )  mowyobilobis (aRkazmulobis 
) mdgomareobas, agreTve, elvisa da statikuri  
eleqtrobisagan  damcvel saSualebebs.  drou-
lad unda sruldebodes sareglamento sam-
uSaoebi. yovelTvis wesivrul  mdgomareobaSi 
unda iyos rezervuarTa Camket-saregulirebeli 
mowyobiloba, sakontrolo-sazomi xelsawyoe-
bi, tumboebi, saxSobebi, gamoqrevis onkanebi, 
kompensatorebi, mimReb-gasacemi mowyobilobe-
bi, hermentulobis uzrunvebelmyofeli , nav-
Tobproduqtebisadmi mdgradobis   Tvisebis 
mqone Suasadebebi (liukebisa da sxva elementTa 
ganTavsebis  adgilebSi).

aorTqlebisa da maSasadame naxSirwyalbadeb-
iT garemos gaWuWyianebis Semcirebis erT-erTi 
efeqturi saSualebaa navTobproduq-tebis Sen-
axva inertuli gazebis qveS  -  gazebis Seyvana 
rezervuaris  airovan sivrceSi. damcvel gazad 
rezervuarTa parkis eqspluataciis  konkretu-
li pirobebis gaTvaliswinebiT SeiZleba gamoyen-
ebul iqnes: bunebrivi airi, navTobproduqtebis 
gadamuSavebis Tanmxlebi gawmendili gazi,  iner-
tuli gazi - azoti, naxSirbadis dioqsidi, kvam-
lis   SekumSuli airebi. damcveli gazebisadmi 
wayenebuliZiriTadi moTxovnaa Sesanax navTob-
produqtze 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 momuSave 
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 rezervuari-
dan (an rezervuarTa jgufidan) sawvavis  gace-
misa da meore rezervuarSi (an rezervuarTa 
jgufSi) sawvavis  Casxmis  (miRebis) operaciebi 
xdeba orTql-haeris narevis gadanawileba rez-
ervuarebs Soris atmosferoSi gamosvlis gamor-
icxviT.

miwiszeda foladis rezervuarebisaTvis sa-
grZob efeqts iZleva maTi zedapirebis siTbosa 
da mzis sxivebis amrekli saSualebebiT SeR-
ebva, riTac mcirdeba : mzis radiaciis gavle-
na, rezervuaris airovani sivrcis    tempetem-
peraturuli amplitudis rxevebi, aorTqlebiT 
gamowveuli dana-kargebi. 

specialuri sorbentebis, biopreparatebis, 
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bolo wlebSi SemuSa      vebuli 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, adami-
ans SeuZlia da igi valdebulia momavali Tao-
bebis winaSe aucileblad gaakeTos yvelaferi 
is, rac saWiroa garemos normaluri bunebriv-
klimaturi pirobebisa da TviT kacobriobis  ar-
sebobis SenarCunebisaTvis.
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