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rogorc cnobilia ukanasknel wlebSi saqarTveloSi aRiniSneba 

avtomobilizaciis donis swrafi zrda, rasac   Tan axlavs mravali 

negatiuri movlena. kerZod, ZravSi sawvavebis wvis Sedegad garemoSi 

gamoiyofa janmrTelobisaTvis mavne toqsikuri nivTierebebi, rac 

garemos dabinZurebis TvalsazrisiT, rasakvirvelia, moiTxovs saTanado 

qmedebebs, da sakuTriv, gamoyenebuli dizelis sawvavebis ekologiuri 

da sawvavekonomiuri parametrebis mniSvnelovan cvlilebas.  

Mravalmxrivi eqsperimenruli kvlevebiT dadgenili iqna, rom 

zemoxsenebul moTxovnaTa srulad dakmayofilebisaTvis, pirvel rigSi 

saWiroa maRalefeqturi, perspeqtiuli dizelis sawvavebis gamoyeneba.  

  rogorc cnobilia, maRalxarisxovani saavtomobilo sawvavebis, 

zeTebis da teqnikuri siTxeebis gamoyeneba saSualebas iZleva 

uzrunvelyofili iqnas avtomobilebis agregatebis, kvanZebis, 

meqanizmebisa da sistemebis saimedoobisa da umtyuneblobis saWiro 

done; minimumamde Semcirdes sawvavebisa da sazeTi masalebis kuTri 

xarjebi; moxdes danaxarjebis optimizacia avtomobilebis teqnikur 

momsaxurebasa da remontze; ganxorcieldes garemos dacvis 

uzrunvelyofa sawvav-sacxebi masalebis gamoyenebis procesSi 

warmoqnili ekologiurad saSiSi nivTierebebisagan.  

saqarTvelos navTobproduqtebis bazarze saavtomobilo 

saeqspluatacio masalebis xarisxis problema Zalze aqtualuria. 

sxvadasxva monacemebiT maTi asortimentis saSualod 20-25% 

samomxmareblo bazars warmoebisadmi da maTi gamoyenebisadmi 

vargisianobis saTanado aprobaciis gareSe miewodeba, rac xSir 

SemTxvevaSi xels uwyobs saqarTveloSi avtotransportis 

dabalxarisxiani sawvav-sazeTi da sxva masalebiT momaragebas [1]. 

gamomdinare zemoxsenebulidan, bolo wlebSi didi yuradReba 

eqceva avtomobilizaciis uaryofiTi zegavlenis yovelmxriv Seswavlas, 

maTi aRmofxvris da Semcirebis problemebs. unda aRiniSnos, rom 
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satransporto saSualebaTa energiis ZiriTadma wyarom - Tburi Zravebis 

negatiurma Tvisebebma am TvalsazrisiT samecniero teqnikuri 

revoluciis dasawyisidanve sul ufro aSkarad iCina Tavi.  

xazi unda gaesvas im mniSvnelovan garemoebas, rom avtomobilebSi 

gamoyenebuli sawvavebis ekologiuri zemoqmedeba garemoze 

ganisazRvreba im produqtebis toqsikurobiTa da kancerogenulobiT, 

romlebic namuSevari airebis, karteris airebis, sawvavis orTqlis an 

kvebis sistemidan gamoJonili sawvavis saxiT xvdeba atmosferul 

haerSi, wyalSi an niadagSi. 

aRsaniSnavia, rom teqnikurad wesivrul mdgomareobaSi myofi 

avtomobilebidanac ki moxmarebuli sawvavis moculobis daaxloebiT 

30% toqsikuri airebis saxiT gamoifrqveva atmosferoSi. 

 

1t benzinis da 1t dizelis sawvavis dawvis Sedegad 

saavtomobilo Zravebidan gamonabolqvi toqsikuri 

nivTierebebis raodenoba, kg [2] 

 

toqsikuri 

 nivTierebebi 

benzinze momuSave 

Zravebi 

dizelis sawvavze 

momuSave Zravebi 

CO 200 25 

CH 25 8 

NOx 20 36 

kvamli 1 3 

SOx 1 30 

 

rogorc cnobilia, sawvavis kuTri xarji saavtomobilo dizelis 

ZravebSi 30-40%-iT naklebia, vidre benzinze momuSave (magaliTad, 

karburatorian) ZravebSi, ris gamoc dizelis gamonabolqvi airebis 

raodenoba da maTSi Semavali arasruli wvis toqsikuri da 
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kancerogenuli produqtebis jamuri raodenoba SedarebiT mcirea. 

cxadia, Sesabamisad mcirdeba atmosferuli haeris gaWuWyianebis 

albaTobac. Mmiuxedavad aseTi upiratesobisa, saavtomobilo dizelis 

Zravebi da maTi sawvavebi moiTxovs mudmiv srulyofas, raTa 

daakmayofilos ekologiuri TvalsazrisiT maTdami wayenebuli 

swrafad mzardi moTxovnebi. amasTan, toqsikuri komponentebi Tan sdevs 

toqsikuri (teqnikuri) wvis yvela process. amitom, ZravSi wvis reaqcia 

idealurad rom mimdinareobdes, gamonabolqvi airebi egzom saSiSi ar 

iqneboda. warmodgenili sqema mkafio warmodgenas iZleva nivTierebaTa 

balansze Sigawvis ZravSi.  

 

sawvavi  ƩCnHm     H2O  wylis orTqli 

   O2     CO2  naxSirorJangi 

  O2     Warbi Jangbadi haeri    

  N2     azoti    N2  

 

amasTan, idealur SemTxvevaSi naxSirwyalbadi (CnHm) haerSi 

arsebuli JangbadiT iwvis wylis orTqlamde (H2O) da naxSirorJangamde 

(CO2), magram praqtikulad Sigawvis ZravSi idealuri wvis reaqciis 

miRweva SeuZlebelia da saxeze gvaqvs:  
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sawvavi  ƩCnHm    H2O  wylis orTqli 

      CO2  naxSirorJangi 

   O2   O2     Warbi Jangbadi 

 N2     azoti haeri    

N2    CO naxSirJangi 

   ƩCnHm dauJangavi naxSirwyalbadebi 

  NOx azotis Jangeulebi 

 

Tu sawvavi Seicavs gogirds, gamonabolqv airebs kidev emateba 

gogirdis orJangi (SO2). cnobilia, rom avtomobilis gamonabolqv 

airebSi mavne nivTierebebis raodenobebi daaxloebiT Semdegnairad 

nawildeba: naxSirJangi _ 52%, naxSirwyalbadebi _ 12%, azotis 

Jangeulebi _ 6% [3, 9, 10, 11]. 

Seqmnili mgomareoba ar mogvces saSualebas dakmayofilebul 

iqnes saavtomobilo transportis mier mavne nivTierebaTa gamotyorcnis 

mixedviT gacilebiT ufro gamkacrebuli moTxovnebi, romlebic 

evropaSi regulirdeboda  evro-4, evro-5 da amJamad evro-6 moTxovnebiT 

da romlebic, Sesabamisad ZalaSi Sevida 2005, 2010, xolo es 

ukanaskneli ki  2015 wlidan, da romelTac unda uzrunvelyos mkacrad 

reglamentirebuli moTxovnebis Sesruleba garemoSi mavne 

nivTierebebis gamotyorcnis mixedviT. evro-4 da evro-5-is da 

Sesabamisad evro-6-is ZiriTadi moTxovnebi araeTilirebuli 

benzinebisaTvis mdgomareobs maTSi gogirdisa da benzolis zRvrulad 

dasaSvebi normebis uzrunvelyofaSi. aRniSnuli aseve ar mogvcems 

saSualebas SevasruloT msoflios saavtomobilo mwarmoebelTa mier 
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SemuSavebuli da 1998 wlis dekemberSi gamoqveynebuli msoflio 

sawvavis qartiis rekomendaciebi [1]. 

cxrilSi  qvemoT moyvanilia wina ekologiuri standartebi msubuqi 

avtomobilebisaTvis evro-6- Tan SedarebiT (erTeulebSi g/km) [16]: 

cxr.1 

Eekologiuri 
standarti 

naxSirbadis 
oqsidi (CO) naxSirwyalbadi 

mfrinavi 
organuli 

nivTierebebi 

Azotis 

oqsidi (NOx) 
HC+NOx 

Sewonili 

nawilakebi (PM) 

Ddizelis sawvavisaTvis 

evro-1 2.72 (3.16) - - - 0.97 
(1.13) 0.14 (0.18) 

evro-2 1.00 - - - 0.7 0.08 

evro-3 0.64 - - 0.50 0.56 0.05 

evro-4 0.50 - - 0.25 0.30 0.025 

evro-5 0.50 - - 0.18 0.23 0.005 

evro-6 0.50 - - 0.08 0.17 0.005 

Bbenzinis ZravisaTvis 

evro-1 2.72 (3.16) - - - 0.97 
(1.13) - 

evro-2 2.2 - - - 0.50 - 

evro-3 2.3 0.2 - 0.15 - - 

https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4�
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%82%D1%83%D1%87%D0%B8%D0%B5_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0�
https://ru.wikipedia.org/wiki/%D0%92%D0%B7%D0%B2%D0%B5%D1%88%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D1%8B�
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evro-4 1.0 0.1 - 0.08 - - 

evro-5 1.0 0.1 0.068 0.06 - 0.005** 

evro-6 1.0 0.1 0.068 0.06 - 0.005** 

 

amasTanave, ГОСТ 305-82 `dizelis sawvavi. teqnikuri pirobebiis 

mixedviT (nacvlad ГОСТ 305-73 da ГОСТ 4749-73 ) ruseTis federaciaSi 

iwarmoeba Л (zafxulis) З (zamTris) da  А (arqtikuli) ori saxis 

dizelis sawvavebi: Л da З markebisaTvis gogirdis SemcvelobiT 0,2 da 

0,5%-mde, xolo А markisaTvis ki _ Sesabamisad 0,4%. amasTan, 

dReisaTvis ruseTSi gavrcelebuli dizelis sawvavebis sami (zafxulis, 

zamTris da arqtikuli) markisaTvis ГОСТ-305-82-is mixedviT 

kinematikuri siblante 200C-is dros Seadgens, Sesabamisad, 3,0-6,0; 1,8-3,0; 

1,5-4,0 mm2/wm-s, xolo simkvrive 200C-is dros ar unda aRematebodes 860; 

840; da 830 kg/m3-s [2, 4]. 

aRniSnuli standartebi mTels civilizebul msoflioSi miznad 

isaxavs kvamlianobis da toqsikurobis mimarT moTxovnebis gamkacrebas 

da kerZod dizelis ZravebisaTvis ki es miiRweva:  

 dizelis samuSao procesis srulyofiT (samuSao procesis 

dayvaniT mcirdeba gamonabolqvi myari nawilakebi (0,2 g/kvt.sT-

mde); 

 gamosabolqv sistemaSi Wvartlis damWeri firfitebisa da 

neitralizator-damxSobebis (neitron-damxSobi) dadgmiT; 

 mciregogirdovani sawvavis gamoyenebiT (0,05-mde gogirdis 

woniT); 

  Zravis  sistemebis marTvis mikroprocesoruli sistemebis 

gamoyenebiT; 
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 wvisas araumetes 0,15% zeTis xarjvis uzrunvelyofiT sawvavis 

xarjvasTan SedarebiT (samuSao procesis dayvanis gziT da 

gaumjobesebuli maxasiaTeblebis mqone Zravebis zeTebis 

gamoSvebiT). 

aqve unda aRiniSnos, rom dReisaTvis msoflioSi awarmoeben 60-ze 

meti markis gamonabolqvi mavne airebis neitralizatorebs, romlebic 

toqsikurobis Semcirebis efeqtur saSualebebs warmoadgens [5]. 

    iseTi mTagoriani qveynisaTvis, rogoric saqarTveloa, Zalze 

aqtualuria avtomobilebis ekologiur maCveneblebze zRvis donidan 

simaRlis gavlenis Seswavla-gaanalizeba. aqedan gamomdinare, zRvis 

donidan sakmaod did simaRleze, rogorc stacionaruli, ise 

gansakuTrebiT satransporto Zravebis eqspluatacia mavne gavlenas 

axdens muSaobis efeqturobaze. uaresdeba Zravas dinamikuri, 

ekonomiuri da ekologiuri maCveneblebi. saavtomobilo Zravas 

muSaobaze, garda simaRlisa, zRvis donidan gavlenas axdens zRvis 

reliefic. 

cnobilia, rom praqtikulad yvela saeqspluatacio pirobebSi 

sawvavebma unda uzrunvelyon: sawvavis cilindrSi Seuferxebeli 

miwodeba; cilindrSi miwodebuli sawvavidan airsawvavis muSa narevis 

saimedo momzadeba; miRebuli muSa narevis kargi aaleba da siTbos 

maqsimaluri gamoyofa; muSa narevis wva bolis gareSe da Zravas mdore 

muSaoba. amasTan, dizelis sawvavebi ar unda iZleodnen: Zravas 

cilindrebSi nawvis miSvnelovan warmoSobas; Zravas nawilebis 

gasandalozebas; Zravas nawilebis korozias; ar unda iyvnen toksikurni 

da xangrZlivi Senaxvis pirobebSi inarCunebdnen pirvandel Tvisebebs. 

garda zemoxsenebulisa, swrafmavali dizelis ZravebSi sawvavis 

srulad da xarisxianad dawvis uzrunvelsayofad, misdami wayenebulia 

Semdegi umniSvnelovanesi saeqspluatacio  moTxovnebi, rogoricaa: 

kargi gatumbvadoba, rogorc maRali wnevis tumbos uwyveti da saimedo 

muSaobis umniSvnelovanesi piroba; wvrilad gafrqvevis uzrunvelyofa 
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da kargi narevwarmoqmna; sarqvelebze, rgolebsa da dguSebze 

namwvwarmoqmnis Semcireba, agreTve frqvevanas safrqvevelebis nemsis 

Cakideba da dakoqsvadeba; rezervuarebze, sawvavmomwodebel sistemaze 

da Zravas detalebze koroziuli zemoqmedebis uqonloba; qimiuri 

stabiluroba. amasTanave cnobilia, rom Sigawvis ZravaSi energiis 

umniSvnelovanesi danakargebi modis dguSsa da cilindris masras 

Soris xaxunze. am zonaSi xaxuniT ganpirobebulia karburatorian da 

dizelis ZravebSi jamuri meqanikuri danakargebis 65-70% [6, 7, 10, 15]. 

aRsaniSnavia, rom dizelis sawvavis siblantis da simkvrivis 

gazrda iwvevs misi frqvevanas mier gafrqvevisa da aalebis dayovnebis 

periodSi aorTqlebis, agreTve airsawvavis narevis warmoqmnis procesis 

gauaresebas, da Sesabamisad, Zravas ekonomiurobis Semcirebas. ase 

magaliTad, 7-65 mm2/wm-mde siblantis gazrda sawvavis simkvrivis 

Sesabamisi cvlilebiT xels uwyobs Zravas sawvavekonomiurobis 

gauaresebas 180,0-dan 241,1 g/kvt.sT-mde. TumcaRa dizelis sawvavis 

siblantiTi maxasiaTeblebis zomaze metad Semcireba aseve uaryofiTad 

aisaxeba narevwarmoqmnis procesis ganviTarebaze wvis kameraSi sawvavis 

CiraRdnis sigrZis Semcirebis Sedegad, ris safuZvelzec adgili aqvs 

airsawvavis narevis arasrul wvas, rac zrdis namuSevari airebis 

kvamlianobas da Sesabamisad, amcirebs Zravas ekonomiurobas [11,15]. 

rogorc cnobilia, samTo gzebi xasiaTdeba trasis klaknilobiT, 

xSiri da mkveTri mosaxvevebiT (zogjer 10 metr radiusamde) da sakmaod 

xangrZlivi aRmarTebiT da daRmarTebiT. grZivi daxrebi aRweven 9-10% 

da metic, rodesac gzis daxrili monakveTis sigrZe 300-400 metria. 

samTo pirobebSi avtomobilis muSaoba xasiaTdeba mravali 

TaviseburebiT, romlebic avtomobils da mis Zravas uyenebs garkveul 

moTxovnebs, rac umetesad gamoixateba mis cvlad reliefSi. amas 

emateba isic, rom Cveulebrivi pirobebisTvis SerCeuli gadacemaTa 

ricxvebi, gadacemaTa kolofSi da ukana xidis reduqtorSi, samTo 

pirobebSi araracionaluri xdeba. unda aRiniSnos, rom dizelebSi 
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garemos pirobebi da cilindrebSi miwodebuli haeris raodenoba 

gavlenas ar axdens sawvavis tumbos muSaobaze da maSasadame sawvavis 

saerTo xarjze. amis Sedegad sawvavis tumbos ucvleli regulirebis 

dros, zRvis donidan simaRlis zrdasTan erTad, samuSao narevebi 

dizelebSi gamdidrdeba meti intensivobiT, vidre es xdeba 

karburatorian ZravebSi. zRvis donidan simaRlis zrdasTan erTad 

haerSi wnevisa da temperaturis Semcirebis gamo icvleba sawvavi 

narevis warmoqmnisa da wvis pirobebi. mravalmxrivma gamokvlevebma 

aCvena, rom zRvis donidan 4000 metramde dizelis sawvavis TviTaalebis 

temperatura simaRlis momatebisas yovel aTas metrze 5 celsiusiT 

izrdeba. kumSvis wnevis Semcireba da sawvavis TviTaalebis 

temperaturis gadideba zrdis TviTaalebis Seferxebis periods da amiT 

gavlenas axdens Zravas muSaobaze. sxvadasxva simaRleebze dizelebis 

sxvadasxva markebis testirebis (maT Soris Д54) dros gamoirkva, rom 

zRvis donesTan SedarebiT aTasi metris simaRleze TviTaalebis 

Seferxebis periodi gaizarda saSualod 16%-iT, 2000 metr simaRleze _ 

51-iT, xolo 3000 metr simaRleze ki Sesabamisad 90%-iT. amasTan, 

saSualod 3000 m-de simaRleebisaTvis yoveli aTasi metri simaRlis 

momatebisas, SeiZleba miviRoT dizelis Zravas simZlavris vardnis da 

sawvavis kuTri xarjis Semdegi mniSvnelobebi: rodesac sawvavis 

mniSvneloba ar icvleba _ simZlavris Semcireba 4%-iT da sawvavis 

kuTri xarjis gadideba 4-5%-iT; rodesac uzrunvelyofilia haeris 

siWarbis koeficientis mudmivoba _ simZlavris Semcireba 9-10%-iT, 

sawvavis kuTri xarjis Semcireba 2-3%-iT; Zravas muSaobisas yvela 

simaRleze haeris siWarbis koeficientis optimaluri mniSvnelobiT _ 

simZlavris Semcireba 7%-iT da sawvavis kuTri xarjis Semcireba 3-4% 

iT.  

rogorc monacemebidan Cans, samTo (sasimaRlo) pirobebSi dizelis 

ZraviT aRWurvili satransporto saSualebaTa normaluri 

muSaobisaTvis saWiroa sawvavmimwodebeli sistemis regulireba im 
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simaRlis Sesabamisad, romelSic Zravas mouxdeba muSaoba. iseTi 

ZravebisaTvis, romlebic ucvlel sasimaRlo pirobebSi muSaoben, 

amgvari pirobebis dacva ar warmoadgens sirTules. cvalebadi 

sasimaRlo pirobebis gamo saavtomobilo ZravebSi aRniSnuli sakiTxi 

cota garTulebulia. rac moiTxovda avtomaturad moqmedi 

mowyobilobebis _ koreqtorebis gamoyenebas, TumcaRa koreqtorebis 

rols amJamad asruleben avtomobilis saborto kompiuterebi, ase rom 

koreqtorebi aRar aris saWiro. [8]. 

unda aRiniSnos, rom saqarTvelos sasoflo-sameurneo seqtori 

gvevlineba gamoyenebuli sawvav-sapoxi da gansakuTrebiT ki dizelis 

sawvavebis (vinaidan sasoflo-sameurneo teqnikis da saavtotraqtoro 

parkis umetesi nawili aRWurvilia dizelis ZravebiT) umTavres 

momxmareblad. 

cnobilia, rom gamoyenebuli dizelis sawvavebis raodenobrivi 

danakargebi umTavresad dakavSirebulia maTSi sxvadasxva minarevebis 

moxvedrasTan da manqanaTa nawilebis cveTis produqtebiT 

dabinZurebasTan, dizelis sawvavebis fizikur-meqanikuri Tvisebebis 

cvlilebasTan, xolo raodenobrivi danakargebi ki ukavSirdeba 

danakargebs rezervuarebis SemamWidroeblebidan, milsadenebidan da 

mraval sxva faqtors. unda aRiniSnos, rom navTobproduqtebis da 

kerZod ki, gamoyenebuli dizelis sawvavebis gadmotumbvebis, 

gadmosxmebisa da transportirebis ricxvis zrdas mivyavarT 

danakargebis mkveTr zrdasTan. rezervuarebidan sawvavebis 

aorTqlebadoba miT ufro metia, rac ufro naklebadaa isini Sevsebuli 

da rac ufro maRalia maTi kedlebis gare temperatura. yovelive amis 

aRmosafxvrelad ki sasoflo-sameurneo specializebul sawarmoebs 

pirvel yovlisa unda gaaCndeT: kargad aRWurvili navTobis sawyobebi 

da sawvav-sapoxi masalebiT teqnikis da saavtomobilo moZravi 

Semadgenlobis gamarTvis postebi; moaxdinon sawvavis transportireba 

meqanizirebuli Catumbvisa da gadmotumbvis (gadmoqaCvis) meqanizmebiT 



12 

 

aRWurvili cisternebiT; uzrunvelyon rezervuarebis hermetuloba; 

Tvalyuri adevnon rezervuarebis Sevsebis donesa da am ukanasknelTa 

sasunTqi sarqvelebis gamarTulobas [12]. 

amasTanave gasaTvaliswinebelia dizelis sawvavis TviTaalebadobis 

mTavari maCvenebeli _ cetanuri ricxvi. igi gansazRvras dizelis 

Zravas amuSavebis siadviles, muSaobis sixistis xarisxs, sawvavis 

xarjsa da gamonabolqvi airebis kvamlianobas. Tu misi sidide 

optimalurze (romelzec ZravaSi wnevis zrdis siCqare normaluria e.i. 

ar aremateba 0,26mn/m210 –s) metia, maSin Zravas sawvavis ekonomiuroba 

saSualod 0,2-0,3%-iT uaresdeba da gamonabolqvi airebis kvamlianoba 

cetanuri ricxvis erTeulze xarjis 1-1,5 erTeuliT izrdeba. amasTan, 

Tu cetanuri ricxvi 53-dan 38-mde mcirdeba, maSin Zravas gaSvebis dro 

izrdeba 3-dan 45-50 wamamde, rac aseve ganapirobebs sawvavis xarjisa da 

gamonabolqvi airebis toqsikurobis gazrdas. gamomdinare 

zemoxsenebulidan, zogadad SeiZleba iTqvas, rom 40-ze naklebi 

cetanuri ricxvis mqone dizelis sawvavebis gamoyeneba iwvevs Zravas 

xist muSaobas, xolo Tu misi sidide 50-s ar aRemateba, maSin adgili 

aqvs Zravas sawvavis ekonomiurobisa da ekologiurobis gauaresebas [8, 

9].  
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nax. 1. cetanuri ricxvis damokidebuleba dizelis sawvavSi aromatuli 

naxSirwyalbadebis Semcvelobisagan [2]. 

ucxoeTis qveynebSi cetanur ricxvTan erTad ixmareba maCvenebeli 

_ dizelis indeqsi (d.i.), rac ganisazRvreba formuliT: 

,                           (1)    

sadac tan-aris anilinis wertili (isazRvreba ºC-Si da 

gadaiangariSeba ºF-Si (ºF=9/5 ºC+32)); d – simkvrive API-is gradusebSi [2]. 

cnobilia, rom atmosferuli haeris Po wnevis Semcirebis dros 

klebulobs wvis poduqtebis raodenoba, xolo maTi Sedgeniloba 

damokidebulia haeris siWarbis koeficientis sidideze. 

sawvavis ucvleli miwodebis dros (α≠const) Po wnevis vardnasTan 

erTad CO2 -sa da H2O –is saerTo raodenoba mudmivi rCeba, xolo  N2-sa 

da O2-is saerTo raodenoba klebulobs (igulisxmeba, rom  α mudam metia 

1-ze). sawvavis miwodebis cvalebadobisa da  α-s mudmivobis dros 

klebulobs wvis produqtebis  TiTqmis yvela komponenti [13, 14]. 
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C 

 

 

H 

  

Aatmosferuli haeris Po wnevisagan damokidebulebiT wvis 

produqtebis raodenobis cvalebadobis xasiaTi gamosaxulia 2a (α≠const) 

da 2b (α=const) naxazebze.          

 

 

 

 

 

 

 

 

 

 

 

wvis produqtebis calkeuli komponentebi SeiZleba gamoTvlil 

iqnes Semdegi Tanafardobebidan 

 

Mco2 =          g;         MH2O =          g;           MN2 = 0,79  Mh; 

 

Mo2 = 0,21 (α―1)Log = 0.21 Mჰ ― 0,21 Log. 

 

Mo2 

%% 
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   Po-is Semcireba. 2b 

α≠const α=const 

nax.2 wvis produqtebis raodenobis cvalebadoba [14]. 
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H 

  

 

Sesabamisad wvis produqtebis saerTo raodenoba iqneba: 

 

Mpr =         g +          g + 0,79 Mh+ 0.21 Mh ― 0,21 Log                                                 (2) 

 

dizelis sawvavebisaTvis SeiZleba miviRoT: 

                                        Mpr = 0,0329 g + Mh                                        (3)                                                                        

Mmocemul gamosaxulebebSi C da H warmoadgenen sawvavebSi 

naxSirbadisa da wyalbadis raodenobas. 

cxrilebSi (1, 2) mocemulia Po wnevis vardnis dros wvis 

produqtebis raodenobis procentuli cvalebadoba.  Aaq 100%-mde 

miRebulia raodenobebi SemTxvevebisaTvis roca Po = 760 mm.vercx.wyl.sv. 

                                 cxr. 2 

Po wnevis vardnis dros wvis produqtebis raodenobis procentuli 

cvalebadoba [13]. 

PH
  m
m.
ve
r
c
x
.w
yl

.s
v.

 

Mpr 
maT Soris 

Mco2 MH2O MN2 Mo2 

α ≠c
on

st
 

α=
co

ns
t 

α ≠c
on

st
 

α=
co

ns
t 

α ≠c
on

st
 

α=
co

ns
t 

α ≠c
on

st
 

α=
co

ns
t 

α ≠c
on

st
 

α=
co

ns
t 

760 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 

675 88,6 88,2 100,0 88,7 100,0 88,7 88,2 88,2 74,4 89,0 
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595 79,0 78,0 100,0 78,5 100,0 78,5 78,0 78,0 49,4 78,6 

525 69,8 68,7 100,0 68,9 100,0 68,9 68,7 68,7 25,0 69,0 

450 60,7 59,2 100,0 59,4 100,0 59,4 59,2 59,2 2,7 59,2 

  

  cxr 3 

PH  wnevisaTvis wvis produqtebis saerTo raodenobidan procentulad 

gamoTvlili wvis produqtebis raodenoba [13]. 

M 

PH  mm. vercx.wyl.sv 

760 675 595 525 450 

α ≠c
on

st
 

α=
co

ns
t 

α ≠c
on

st
 

α=
co

ns
t 

α ≠c
on

st
 

α=
co

ns
t 

α ≠c
on

st
 

α=
co

ns
t 

α ≠c
on

st
 

α=
co

ns
t 

Mco2 8,00 8,00 9,00 8,00 10,00 8,00 11,50 8,00 13,00 8,00 

MH2O 7,50 7,50 8,40 7,50 9,45 7,50 10,70 7,50 12,30 7,50 

MN2 76,10 76,10 75,70 76,10 75,40 76,10 74,80 76,10 74,30 76,10 

Mo2 8,40 8,40 6,90 8,40 5,15 8,40 3,00 8,40 0,40 8,40 

sul 

Mpr 
100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 

 

rogorc cxrilebidan Cans, roca α≠const,  CO2-sa da  H2O-s saerTo 

raodenoba  Po wnevis vardnis dros rCeba mudmivi, xolo maTi %-uli 

raodenoba wvis produqtebSi matulobs. magaliTad, atmosferuli 

haeris wnevis 760-dan 450 mm. vercx.wyl.sv-mde Semcirebisas CO2-is 

procentuli raodenoba gaizarda 8-dan 13%-mde, xolo H2O –s 
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analogiuri maCvenebeli Sesabamisad, 7,5-დან 12,3%-mde. Aazotisa da 

Jangbadis SemTxvevaSi ki wnevis vardnis dros wvis produqtebSi 

mcirdeba rogorc maTi absoluturi, aseve procentuli raodenoba [13, 

14]. 

naSromSi motanili masalebis analizis Sedegad SeiZleba sarwmuno 

albaTobis didi sizustiT davadginoT, rom: 

1.    gamosayenebeli saavtomobilo-saeqspluatacio masalebis 

ekologiuri maxasiaTeblebis  da saerTod xarisxis uzrunvelyofis 

problemis gadaWra moiTxovs qmediTi RonisZiebebis gatarebas 

saxelmwifos mxridan. 

2. Sesabamisma satransporto firmebma unda uzrunvelyon navTobis 

sawyobebis kargad arWurva da sawvav-sapoxi masalebiT gamarTvis 

normaluri procesi. 

3. moaxdinon sawvavis transportireba meqanizirebuli Casxma-

gadmosxmis (Catumbva-amotumbvis) Tanamedrove meqanizmebiT 

aRWurvili specialuri cisternebiT da uzrunvelyon 

rezervuarebs hermetuloba; Tvalyuri adevnon rezervuarebis 

Sevsebis donesa da am ukanasknelTa sasunTqi sarqvelebis  

gamarTulobasa da wesivrulobas. 

4. Zravebis sawvevekonomiurobisa da ekologiuri maxasiaTeblebis 

mkveTrad gaumjobesebis mizniT gamoiyenon kompaniebis `visoli~-

s, “rompetroli”-sa da `lukoili~-s ugogirdo dizelis 

sawvavebi, romlebic warmoebulia italiis, rumineTisa da 

bulgareTis navTobgadamamuSavebel qarxnebSi, srulad 

Seesabameba evropis umkacres ekologiur moTxovnebs (evro 6), ar 

Seicavs tyviis danamatebs da maTSi arsebuli aromatuli 

naxSirwyalbadebis Semcveloba srulad pasuxobs maTdami 

wayenebuli Tanamedrove standartebis moTxovnebs. 
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РАЗРАБОТКА ВОПРОСА УСОВЕРШЕНСТВОВАНИЯ 

ЭКОЛОГИЧЕСКИХ ХАРАКТЕРИСТИК И ТОПЛИВНОЙ 

ЭКОНОМИЧНОСТИ ДИЗЕЛЬНЫХ ДВИГАТЕЛЕЙ ПРИ ИХ 

ЭКСПЛУАТАЦИИ В ГОРНЫХ УСЛОВИЯХ ГРУЗИИ 

Владимир Цверава, Зураб Асатиани, Рамаз Двалишвили, Георгий 

Цверава, Звиад Цулая, Ираклий Саникидзе, Леван Петриашвили, Рати 

Хардзиани, Кахабер Гвилава, Давид Джавахадзе, Шота Гачава, Борис 

Беришвили 

Резюме 

В работе на основе обобщенных показателей проанализированы 

технико-эксплуатационные характеристики как дизельных топлив, так и 

двигатлей работавших в горных условиях. 


