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Sesavali 

 
navTobis Rrma gadamuSavebis erT-erT aqtualur problemas warmoadgens 

iseTi navTobproduqtebis warmoeba, romlebic daakmayofileben 

saeqspluatacio, ekonomikuri da ekologiuri maxasiaTeblebisadmi wayenebul 

Tanamedrove moTxovnebs. 

gamkacrebuli saeqspluatacio maxasiaTeblebi moiTxoven teqnikis 

saimedo da efeqtur muSaobas. 

garemomcveli garemos dacvis sakanonmdeblo aqtebi moiTxoveben 

gaumjobesebuli ekologiuri Tvisebebis mqone navTobproduqtebis warmoebas. 

moTxovnebis Sesabamisad bolo periodSi mniSvnelovnad gaizarda 

navToburi mineraluri zeTebis xarisxi, rac ganpirobebulia navTobis Rrma 

gadamuSavebis dros hidrokatalizuri procesebis danergviT da misarTebis 

farTo gamoyenebiT. am pirobebSi warmoebuli zeTebi xasiaTdebian maRali 

saeqspluatacio da ekologiuri maxasiaTeblebiT.   

motoruli zeTebis moxmarebis sfero sakmaod farToa da maTze 

moTxovna dRiTidRe izrdeba. 

motoruli zeTebi Zravebsa da meqanizmebSi muSaobisas wnevis, maRali 

temperaturis, eleqtruli velis, sinaTlis, metalis koroziis da sxva 

faqtorebis zemoqmedebis Sedegad icvlis Tvisebebs; ganicdis Termul 

daSlas, polimerizacias, sawvavebiT ganzavebas; meqanikuri minarevebiT da 

daJangvis produqtebiT gajirjvas da a.S. zeTebSi mimdinare cvlilebebis 

xarisxi da xasiaTi damokidebulia maTi gamoyenebis pirobebsa da 

xangrZlivobaze. 

namuSevari motoruli zeTebi, miuxedavad maTi safuZvlisa (navToburi 

Tu sinTezuri), muSaobis procesSi gamoyofen garemos damabinZurebel 

minarevebs, rac ekologiuri TvalsazrisiT did safrTxes warmoadgens. 

minarevebi xasiaTdebian biodaSlisadmi da aorTqlebisadmi dabali unariT, 

toqsikurobiT da kancerogenurobiT. aseT zeTebs amowuruli aqvT 

momsaxurebis vada da maT `daZvelebuli~ zeTebi ewodebaT. 

Tanamedrove teqnologiur literaturaSi cnobilia `daZvelebuli~ 

zeTebis aRdgenis meTodebi, romelTa Soris gamoyofen gawmendas 

seleqciuri gamxsnelebiT, regeneracias da meorad gadamuSavebas. 
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mTel rig qveynebSi samrewvelo masStabiT danergilia namuSevari 

motoruli zeTebis gadamuSaveba – aRdgenis araerTi meTodi, romelic 

damyarebulia fizikuri, fizikur-qimiuri, qimiuri da meoradi gadamuSavebis 

procesebis gamoyenebaze. Sedegad SesaZlebeli xdeba zeTebis 

saeqspluatacio da ekologiuri Tvisebebis aRdgena. aRdgenili zeTebi 

eqvemdebareba kvlavgamoyenebas Sesabamisi misarTebis damatebis Semdeg. 

namuSevari zeTebis gamoyenebis racionaluri problemis gadawyveta 

amJamad ganixileba rogorc ekonomikuri da teqnikuri, aseve garemomcveli 

garemos sisufTavis SesaZlebloba. garemomcvel garemoSi moxvedrili mavne 

minarevebis mxolod umniSvnelo nawili gauvnebldeba bunebrivi gziT – 

daJangviT, fotoqimiuri reaqciebiT da biodaSliT. ZiriTadi nawili ki 

garemomcveli garemos niadagis, wyalsacavebis da atmosferos gaWuWyianebis 

mdgrad wyaros warmoadgens. zogierTi zeTis toqsikuroba da kancerogenuroba 

mniSvnelovnad arTulebs maTi gauvneblobis SesaZleblobebs da zRudavs 

maTi racionaluri gamoyenebis gzebs. msgavsi negatiuri ekologiuri  

Tvisebebi gaaCnia zigierT axal produqtsac, maT Soris misarTebsac, 

romelTa Tvisebebi uaresdeba zeTebis eqsploataciis procesSi. 

amitom namuSevari motoruli zeTebiT mosadlodneli ekologiuri 

safrTxeebis ganxilvis dros gaTvaliswinebul unda iqnas rogorc zeTebis. 

aseve misarTebis warmoebisa da eqspluataciis pirobebi. 
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1. literaturuli mimoxilva 
 

navToburi zeTebi warmoadgenen maRalmolekulur parafinul, 

naftenur da nawilobriv aromatul naxSirwyalbadebs, romlebic Sereulia 

mcire raodenobiT fisovan-asfaltenur naerTebTan [1-5]. 

gamoyenebis sferoebis mixedviT zeTebi sacxeb da specialuri 

daniSnulebis zeTebad. sacxebi zeTebi praqtikulad teqnikis yvela dargSi 

gamoiyeneba. daniSnulebis mixedviT sacxebi zeTebi asruleben Semdeg 

funqciebs: amcireben xaxunis koeficients moxaxune zedapirebs Soris; 

amcireben moxaxune detalebs; acileben cveTis produqtebs. 

specialuri daniSnulebis zeTebi gamoiyeneba muSa siTxeebad 

hidravlikur gadacemebSi; eleqtrosaizolacio ared transformatorebSi, 

kondensatorebSi, kabelebSi, zeTovan gamomTvlelebSi ZiriTad komponentad 

plastikur sacxebSi da misarTebSi; xelovnuri da sinTezuri boWkovani 

Zafebis formirebisaTvis saWiro sazeTSi da agreTve, rogorc antiadheziuri  

saSualeba wnexformebis SesazeTad plastikuri masebidan detalebis 

dawnexvis dros [5, 6, 28]. 

Cveulebriv sasaqonlo Zravul zeTebs iReben sabazo zeTebze 

misarTebis kompoziciis damatebiT. misarTebi – nivTierebebia, romlebic 

aZliereben sabazo zeTebis dadebiT Tvisebebs an maT aniWeben aucilebel 

axal Tvisebebs [4, 5, 9]: ganasxvaveben sabazo zeTebis sam tips: mineraluri, 

miRebuli navTobis gadamuSavebiT; sinTezuri, miRebuli organul 

nivTierebaTa sinTeziT; nawilobriv sinTezuri, miRebuli mineraluri da 

sinTezuri zeTebis SereviT. 

mineraluri sabazo zeTebi gamoyofis meTodis mixedviT ganasxvaveben: 

distilirebul, narCen da kompaundirebul zeTebs. 

distilirebuli sabazo zeTebi miiReba mazuTis – zeTovani fraqciis 

vakuumuri gamoxdis dros 350-500°C temperaturul intervalSi. xarisxiani 

sabazo zeTebis misaRebad zeTebis farTo fraqciis mravaljeradi gamoxdiT 

misgan gamoyofen oTx-xuT viwro zeTovan viwro fraqciebs gamoxdis 

temperaturuli intervalebiT 20-60°C.  

narCeni sabazo zeTebi miiReba gudronis propaniT deasfaltizaciis 

SeRebad miRebuli deasfaltizatidan. igive zeTebi SeiZleba miRebul iqnas 
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mazuTis Rrma vakuumuri gamoxdis dros gamoyofili 500-560°C fraqciis 

gadamuSavebiT. 

kompaundirebuli (Sereuli) sabazo zeTebi miiReba distilirebuli da 

narCeni zeTebis garkveuli proporciebiT Serevis Sedegad. 

zeTovani distilatebi da deasfaltizatebi Seicaven arasasurvel 

komponentebs: hidravlikuri aromatuli naxSirwyalbadebis, heteroatomebis 

Semcveli asfalt-fisovani nivTierebebis, navToburi mJavebis saxiT, 

romlebic saWiroeben mocilebas. 

gawmendis meTodis mixedviT ganasxvaveben seleqciuri, adsorbciuli. 

mJava-fuZis, mJava-kontaqturi da hidrogawmendis zeTebs. 

seleqciuri gamxsneliT (fenoli, furfuroli da N-meTilpirolidoni) 

gawmendis dros zeTebs scildeba policikluri aromatuli naerTebi, 

fisebi, asfaltenebi da heteroatomebi, romlebic auareseben zeTebis 

siblante-temperaturul da antimJavur Tvisebebs. hidrogawmendis (anu 

kontaqturi gawmendis) dros zeTebs cildeba polaruli heteronaerTebi, 

romlebic auareseben fers da suns [7, 8, 9, 10]. 

sacxi zeTebis xarisxis ZiriTad maxasiaTeblebs warmoadgens: siblantis 

done da siblante-temperaturuli Tvisebebi, gamyarebis temperatura, 

qimiuri stabiluroba, damcavi da antikoroziuli Tvisebebi [3, 4, 6, 11]. 

saukeTeso siblante-temperaturuli Tvisebebi gaaCnia izoparafinul 

da naftenur naxSirwyalbadebs, qimiurad stabilur monociklur naftenebs, 

naftenur-aromatul komponentebs da maRalmolekulur gogirdis Semcvel 

naerTebs. magram aromatul naxSirwyalbadebs ar gaaCniaT analogiuri 

Tvisebebi da saWiroeben mocilebas. 

nawilobriv sinTezuri zeTebi miiReba Rrmagawmendili mineraluri 

sabazo da sinTezuri zeTebis SereviT. sinTezur zeTebTan SedarebiT maT 

gaaCniaT dabali Rirebuleba. nawilobriv sinTezur zeTebs miRebuli aqvs 

sinTezuri zeTebis naklovanebebi da SenarCunebuli aqvs maTi upiratesobebi.   

Zravuli zeTebi gamoiyeneba sxvadasxva tipis Sigawvis Zravebis 

(karburatoris, inJeqtoris, dizelis, turboreaqtiuli) SesazeTad. maTi 

wili zeTebis warmoebis saerTo moculobaSi Seadgens 50-60%-s. sabazo 

zeTebi klasificirdeba siblantis indeqsis, najeri naerTebis Sedgenilobis 

da warmoebis teqnologiis mixedviT [12, 29]. 
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Zravuli zeTebis misarTebi mravalfunqciurebi arian. maTi jamuri 

raodenoba sasaqonlo zeTebSi aRwevs 15-20%-s. Cveulebriv Zravuli zeTebi 

Seicaven Semdeg misarTebs: benzolur dispergenatebs, detergenatebs 

(gamrecxi misarTebi), antimJavur, cveTisawinaaRmdego, antikoroziul, 

aqafebis sawinaaRmdego, depresorul. 

yvela sezonis zeTebi Seicaven energodamzog Semasqelebel (siblantis 

gamzrdel) misarTebs, zeTSi amateben antifriqciul misarTs – xaxunis 

modifikators. sabazo zeTebis transportirebis, Senaxvisa da misarTebTan 

Serevis gamartivebis mizniT gamoiyeneba misarTebis paketi, romlis 

SedgenilobaSi ar Sedis mxolod depresoruli da siblantis misarTebi. 

paketis dozirebis cvlilebisas miiReba sxvadasxva saeqspluatacio 

Tvisebebis mqone zeTebi [13-17]. 

kvlevis interess warmoadgens rogorc axali sabazo zeTebis miReba, 

aseve namuSevari Zravuli zeTebis gawmendis da regeneraciis gamartivebuli 

meTodebis SemuSaveba. miRebuli kondiciuri sabazo zeTebi misarTebis 

damatebis Semdeg iZens im sasaqonlo Tvisebebs, romlebic ganapirobebs maT 

gamoyenebas teqnikis sxvadasxva dargSi. 

eqspluataciis procesSi zeTebSi grovdeba daJangvis produqtebi, 

gamaWuWyianebeli da sxva minarevebi, romlebic mkveTrad amcireben zeTebis 

xarisxis. zeTebi, romlebic Seicaven gamaWuWyianebel minarevebs, ver 

akmayofileben maT mimarT wayenebul moTxovnebs da moiTxoven maT Secvlas 

axali zeTebiT. namuSevar zeTebs agroveben da awarmoeben maT regeneracias 

sawyisi Tvisebebis aRdgenis mizniT, rac ekonomiuri TvalsazrisiT 

momgebiania [18-21].  

navTobisa da sawvavebisagan gansxvavebiT, namuSevar motorul zeTebs 

gaaCniaT dabali aorTqlebadobis unari da mcire xarisxiT eqvemdebarebian 

biodaSlas. isini iwveven gruntis gaWuWyianebas zedapirze daRvris an 

gaJonvisas. am dros daRvrili an gaJonili masa SeaRwevs gruntSi da 

gruntis wylebSi [1]. 

zeTebi, daRvrili wylis zedapirze, Tavdapirvelad ganfendeba, 

ikeTebs afsks, SemdgomSi ki emulgirdeba, daiJangeba haeris JangbadiT da 

nawilobriv daeqvemdebareba biodaSlas. 

niadagSi  zeTi SeaRwevs ZiriTadad simZimis Zalisa da zedapirulad  
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aqtiuri movlenebis gavleniT. rogorc wyalSi, zeTi aqac daeqvemdebareba 

nawlobriv daJangvas da biodaSlas. zeTis gaJonva niadagis siRrmeSi da 

misiT gaWuWyianeba damokidebulia niadagis qvefenebis bunebaze, 

hidrologiur pirobebze, TviT zeTis Sedgenilobasa da Tvisebebze. am 

ukanasknels miekuTvneba pirvel rigSi simkvrive, siblante, Sesvelebis 

unari, misarTis Semcveloba da tipi. navToburi zeTebis SeRwevadoba da 

gavrceleba niadagis fenebSi Seadgens 10_2_10_5 m/wm da mcirdeba misi wyliT 

gajerebis gazrdisas. 

atmosferos gaWuWyianeba xorcieldeba namuSevari motoruli zeTebis 

wvis produqtebis: gogirdis dioqsidis, qloris Semcveli organuli 

nivTierebebis da mZime metalebis gamotyorcnisas. 

bolo periodSi motoruli zeTebi amJRavneben axali, specifiuri 

tipis gaWuWyianebas, rac dakavSirebulia maTi Sedgenilobis cvlilebasTan, 

mikroorganizmebis sicocxlisunarianobasTan da sxv. [2]. 

mowyobilobis wyobidan gamosvla iwvevs momuSave zeTis gaWuWyianebas 

baqteriebiT. es problema gansakuTrebiT mkacrad dgas tropikuli klimatis 

pirobebSi. eleqtrosaizolacio biodaSla Cqardeba wylis, qaRaldisa da 

bambeulis saizolacio masalebis SemTxvevaSi. 

saeqspluatacio specifikur pirobebSi zogierT zeTebSi SeiZleba 

SeaRwios radiaqtiurma gaWuWyianebamac. 

bolo periodSi didi yuradReba eTmoba zeTebis toqsikurobas, 

romelic izrdeba molekuluri masis, mJavuri ricxvis, molekulebSi arenebis, 

fisebis da gogirdSemcveli naerTebis Semcvelobis gazrdiT [2, 3, 4]. 

namuSevari navToburi zeTebis toqsikuroba da kancerogenuroba 

ganisazRvreba zeTebis molekulebis kondensaciiT eqspluataciisas. 

toqsikur gaWuWyianebas miakuTvneben tyviis antidetonatorebs da motorul 

zeTebSi sawvavis arasruli wvis produqtebs, sxvadasxva gamxsnelebs, 

baqteriebs da sokoebs. toqsikuri nivTierebebi warmoiqmnebian sacxebis 

daJangvisa da nitrirebisas maTi Termuli daSlisas. namuSevar motorul 

zeTebSi mniSvnelovani raodenobiT toqsikuri nivTierebebis warmoqmnas 

xels uwyobs maTi Sereva Segrovebisas, transportireba, Senaxvisa da 

sxvadasxva tipis zeTebisa da qimiuri produqtebis meoradi gadamuSaveba. 

ekologiuri   da  medicinis   TvalsazrisiT  namuSevari  motoruli  
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zeTebi sam ZiriTad problemas ganapirobebs [4-6]:  

1. dermatitebis gaCenas, romelic iwvevs kanis gaucximovnebas, 

naxeTqebis warmoqmnas da damainfeqcierebis damcveli saSualebis ar 

arsebobs. problema dakavSirebulia piradi higienis sakiTxebTan axal da 

namuSevar zeTebTan muSaobisas. 

2. sakmaod naTlad dadgenilia zogierTi zeTovani fraqciis da sacxi 

masalebis kancerogenuroba, romelsac iwvevs axal produqtebSi arsebuli 

rigi nivTiereba. es faqti namuSevari zeTebis meored gamoyenebis 

SesaZleblobas iZleva. 

3. bolo periodSi warmoiSva namuSevari motoruli zeTebis mier 

halogenebiT gaWuWyianebis problema, romelic dakavSirebulia meoradi 

gadamuSavebis da utilizaciis SedegebTan. 

samive problemis ganxilva moicavs rogorc sabazo zeTebis, aseve 

misarTebis moxmarebis sferosa da gamoyenebis pirobebis kvlevas [7]. 

dermatologiur da alergiul daavadebebs ZiriTadad iwveven 

namuSevari navToburi zeTebi. bolo periodSi aRniSnuli daavadebebi 

praqtikulad aRar arsebobs piradi higienis gaumjobesebis gamo. 

kancerogenuroba da masTan dakavSirebuli ekologiuri safrTxe 

dadgenilia aromatuli naxSirwyalbadebis Semcveli axali da namuSevari 

zeTebis gamoyenebisas.  

 
namuSevari motoruli zeTebis gawmenda, regeneracia  

da meoreuli gadamuSaveba  
 

morotuli zeTebis warmoebasa da gamoyenebaSi wamyvani adgili ukavia 

navTobur zeTebs. navToburi zeTebis warmoebis gazrda Tavis mxriv zrdis  

namuSevari motoruli zeTebis raodenobas. 

namuSevari motoruli zeTebis Tvisebebis aRsadgenad gamoiyeneba   

gawmenda, regeneracia da meoreuli gadamuSaveba. amasTan dakavSirebiT 

mkveTri zRvari unda iyos gavlebuli aRniSnuli procesebis gamoyenebis 

mniSvnelobasa da sferos Soris. 

gawmenda gulisxmobs periodul an araperiodul gawmendas momqmed 

mowyobilobaSi damyovneblebiT, filtrebiT, centrifugebiT da 

adsorberebiT. aseTi gawmendiT xSirad ar miiReba xarisxiani zeTi, axali 
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(uxmari) zeTis Tvisebebis mqone. msgavsi RonisZiebebi uzrunvelyofen   

namuSevari zeTebis ara marto racionalur utilizacias, aramed maTi 

momsaxurebis vadis gagrZelebas. momuSave zeTebis gawmenda mowyobilobidan 

Camousxmeladac SeiZleba, Tu warmoeba aRWurvilia sacirkulacio sistemiT. 

regeneracia ZiriTadad gamoiyeneba iseTi namuSevari motoruli 

zeTebis gawmenda – aRdgenisTvis axal zeTamde, romelic ar Seicavs 

misarTebs. 

gawmendaSi igulisxmeba dayovneba, gafiltvra, centrifugireba da 

adsorbcia. gawmenda miekuTvneba fizikur meTodebs. 

regeneraciaSi igulisxmeba zeTis saeqspluatacio Tvisebebis aRdgena 

maTi xelmeored gamoyenebis mizniT.  

zeTebis regeneraciis arsebuli meTodebi SeiZleba daiyos fizikur, 

fizikur-qimiur da qimiur meTodebad.  

fizikur meTodebs miekuTvneba separacia, filtvra da dayovneba. 

fizikuri meTodebiT SesaZlebelia zeTebidan myari nawilakebis, 

wylis mikrowveTebis da nawilobriv fisovan- da koqsawmomqmneli 

nivTierebebis mocileba, xolo aorTqlebis meSveobiT _ dabalmduRare 

minarevebis. fizikur meTodebs miekuTvneba agreTve masa- da Tbocvlis 

procesebi, romelTa saSualebiT xdeba zeTebidan naxSirwyalbadebis 

daJangvisa, wylisa da dabalmduRare fraqciebis mocileba. 

gafiltvra gulisxmobs meqanikuri minarevebisa da fisovani 

nivTierebebis mocilebas zeTis gatarebiT badisebr an forovan Roburebian 

filtrebSi. filtris saxiT gamoiyeneba metalis an plastmasis badeebi, 

qsovilebi, qaRaldi, Tixamiwebi, ceoliTebi. 

centrifugva xorcieldeba centrifugis saSualebiT da ufro 

efeqturi meTodia meqanikuri minarevebisa da wylis mosacileblad. es 

meTodi efuZvneba sxvadasxva fraqciis araerTgvarovani narevebis 

centridanuli Zalis moqmedebas. am meTodis gamoyenebis Semdeg meqanikuri 

minarevebis raodenoba zeTSi mcirdeba 0.005%-mde. 

fizikur-qimiur meTodebs miekuTvneba: adsorbcia (silikagelis, 

aluminis oqsidis, da sxv. sorbentebis saSualebiT); koagulacia zeTSi 

xsnadi fisovan-asfaltenuri nivTierebisa da koloidebisa, romlebic ar 

gancalkevdebian filtraciiTa da separaciiT (koagulatorebis saxiT 
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iyeneben Txevad minas, saxameblis wyalxsnars, TuTiis qlorids da sxv.); 

seleqciuri gamxsnelebiT gawmenda; ionmimocvliTi gawmenda. koagulacia 

anu zeTSi koloiduri an dispersuli sistemebis saxiT arsebuli 

dabinZurebis produqtebis gamsxvileba, romelic xorcieldeba specialuri 

nivTierebebis _ koagulantebis damatebiT. maT miekuTvneba: araorganuli da 

organuli warmoSobis eleqtrolitebi, zedapirulad aqtiuri nivTierebebi 

(zan-ebi), hidrofiluri maRalmolekuluri naerTebi.  

adsorbciuli gawmenda _ gulisxmobs iseTi nivTierebis gamoyenebas, 

romelsac adsorbciis unari gaaCnia da granulebis zedapirze axdens 

zeTSi arsebuli minarevebis Sekavebas. adsorbentebad gamoiyeneba bunebrivi 

warmoSobis (maTeTrebeli Tixebi, boqsitebi, bunebrivi ceolitebi) da 

xelovnuri gziT miRebuli (silikageli, aluminis oqsidi, alumin-

silikaturi naerTebi, sinTezuri ceoliTebi) da sxva nivTierebebi. 

adsorbciuli gawmenda SeiZleba ganxorcieldes kontaqturi meTodiT 

_ zeTis SereviT dawvrilmanebul adsorbentTan; perkolaciuri meTodiT _ 

zeTis gatarebiT adsorbentze, zeTi da adsorbenti moZraoben erTmaneTis 

sapirispiro mimarTulebiT. 

kontaqturi gawmendis naklia is, rom procesi saWiroebs didi 

raodenobiT adsorbentis utilizacias, romelic abinZurebs garemos. 

perkolaciuri gawmendis dros adsorbentis saxiT xSirad gamoiyeneba 

silikageli, rac meTods aZvirebs. ufro perspeqtiulia zeTis adsorbciuli 

wmenda adsorbentis moZrav fenaSi, romlis drosac procesi mimdinareobs 

uwyvetad _ adsorbentis perioduli Secvlis, regeneraciis gareSe. am 

procesis gamoyeneba dakavSirebulia sakmaod rTuli mowyobilobebis 

gamoyenebasTan, rac aferxebs mis farTo gamoyenebas praqtikaSi. 

ion-mimocvliTi gawmenda efuZvneba ionitebis (ionmimocvliTi fisebis) 

SesaZleblobas Seakavon minarevebi xsnad mdgomareobaSi maTi ionebad 

disocirebis Sedegad. ionitebi warmoadgenen myar higroskopul gelebs, 

romlebic miiReba organuli nivTierebebis (wyalSi da naxSirwyalbadebSi 

uxsnadi) polimerizaciisa da polikondensaciiT. gawmenda SeiZleba 

ganxorcieldes kontaqturi meTodiT: namuSevari zeTebis SereviT ionitTan, 

romlis marcvlebis diametria 0.3-2.0 mm an perkolaciuri meTodiT zeTis 

gatarebiT ionitiT arsebul kolonaSi. Sedegad moZravi ionebi icvleba 
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minarevebis ionebiT. ionitebis Tvisebebis aRdgena xdeba maTi gamorecxviT 

gamxsneliT, SrobiT da aqtivaciiT natriumis tutis 55%-iani xsnaris 

saSualebiT. ionmimocvliTi gawmenda saSualebas iZleva zeTs moscildes 

mJava minarevebi da ar axdendes fisovani naerTebis mocilebas. 

seleqciuri gawmenda efuZvneba namuSevari zeTis gawmendas masSi 

Semavali damabinZurebeli da siblante-temperaturuli Tvisebebis 

gamauaresebeli calkeuli nivTierebebis (Jangbad-, gogird- da azotSemcveli 

naerTebi da agreTve aucileblobis SemTxvevaSi policikluri 

naxSirwyalbadebi) mocilebas winaswar SerCeuli gamxsnlebiT. 

seleqciuri gamxsnelebis saxiT gamoiyeneba furfuroli, fenoli da 

misi narevi krezolTan, nitrobenzoli, sxvadasxva spirti, acetoni, 

meTilketoni da sxv. siTxeebi. seleqtiuri gawmenda SeiZleba Catardes 

“Semrev - damayovnebeli” tipis aparatSi (safexurebrivi eqstraqcia) an or 

kolonaSi: saeqstraqcio aparatSi _ zeTisgan minarevebis moSorebis mizniT 

da sareqtifikacio aparatSi _ gamxsnelis gamoxdis (uwyveti reqtifikacia) 

mizniT. meore meTodi ufro ekonomiuria da farTo gamoyeneba hpova. 

seleqciuri gawmendis saxeobad iTvleba namuSevari zeTis damuSaveba 

propaniT, romlis drosac zeTis naxSirwyalbadebi ixsneba propanSi, xolo 

koloidur mdgomareobaSi arsebuli fisovan-asfaltenuri naerTebi 

gamoileqeba [8]. 

qimiur meTodebs miekuTvneba: gogirdmJavuri da tutiT gawmenda. 

qimiuri meTodebiT gawmenda efuZvneba zeTSi arsebuli minarevebisa da im 

nivTierebebs Soris qimiur urTierTqmedebaze, romelic SeyavT masSi 

gawmendis mizniT. reaqciis Sedegad miiReba zeTidan advilad mosaSorebeli 

nivTierebebi. qimiuri gawmendis meTodebs miekuTvneba JangbadiT daJangva, 

hidrogenizacia, agreTve Sroba da gawmenda metalebis oqsidebiT, 

karbidebiTa da hidridebiT. es procesi yvelaze xSirad gamoiyeneba. 

gogirdmJavuri gawmendis Sedegad miiReba didi raodenobiT mJave 

gudroni, romlis utilizacia rTulia da igi warmoadgens ekologiurad 

saSiS narCens. garda amisa, gogirdmJavuri gawmenda ar uzrunvelyofs 

zeTebidan policikluri arenebisa da qloris  maRaltoqsiuri naerTebis 

mocilebas. 

hidrogawmenda 
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procesi xSirad gamoiyeneba namuSevari zeTebis regeneraciaSi. 

procesi uzrunvelyofs rogorc maRalxarisxiani zeTebis miRebas da maT 

maRal gamosavlianobas, aseve maRal ekologiur sisufTaves gogirdmJavuri 

da adsorbciuli gawmendis procesebisgan gansxvavebiT. 

hidrogenizaciis procesis naklia _ didi raodenobiT wyalbadis 

gamoyenebis aucilebloba. 

 
natriumisa da misi marilebiT mimdinare  

procesebi 
 

zeTebis gasawmendad policikluri (fisovani) naerTebisagan, qloris 

maRaltoqsiuri daJangvis produqtebisa da misarTebisagan, gamoiyeneba 

metaluri natriumiT mimdinare procesebi. am dros miiReba natriumis 

marilebi da polimerebi duRilis maRali temperaturiT, rac iZleva zeTis 

gamoxdis saSualebas. gamoxdili zeTis gamosavali Seadgens 80-85%-s. 

procesi ar saWiroebs katalizators da wnevas, ar xdeba qlor- da 

gogirdwyalbadis gamoyofa. 

regenirebuli zeTis xarisxis normebi, rogorc wesi ramdenadme 

dabalia vidre Cveulebrivis. 

meoradi gadamuSaveba _ mravlricxovan samrewvelo procesebs Soris 

gamoyofen gasufTavebis Semdeg meTodebs: gogirdmJavuri, adsorbciuli, 

hidrogawmenda, eqstraqciuli, ultrafiltracia. calke ganixileba 

kombinirebuli procesi, romelSic gamoiyeneba namuSevari zeTebis 

demetalizacia. 

arsebobs gogordmJaviT gawmendis sxvadasxva procesi, maT Soris 

aRsaniSnavia: 

1. mJavur-kontaqturi gawmenda; 

2. mJavur-kontaqturi gawmenda atmosferul-vakuumur gamoxdasTan SeTavsebiT; 

3. procesi nedleulis Termuli damuSavebis stadiiT. 

zeTebSi misarTebis Semcvelobis gazrdiT mJavur-kontaqturi procesis 

dros mJavisa da sorbentebis danaxarji izrdeba. Sesabamisad izrdeba 

ekologiurad saSiSi narCenebis raodenoba. garda amisa gogirdmJavuri 

gawmenda ar uzrunvelyofs policikluri arenebisa da qloris 
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maRaltoqsiuri naerTebis mocilebas. safrangeTis navTobis institutma 

daamuSava namuSevari zeTebis meoradi gadamuSavebis sqema Txevadi propanis 

gamoyenebiT, rac saSualebas iZleva mniSvnelovnad Semcirdes mJavis 

danaxarji bolo stadiaze. saboloo produqtis gamosavali aWarbebs 80%-s.  

namuSevari zeTebis narevis regeneracia (meoradi gadamuSaveba) 

gamoiyeneba namuSevari zeTebis narevebisaTvis sawyisi Tvisebebis 

misaniWeblad. aseTi nedleulidan SeiZleba miRebul iqnas gansxvavebuli 

Sedgenilobis da daniSnulebis mqone sabazo zeTebi. amave dros 

mizanSewonilia procesebis kompleqsis gamoyeneba: gogirdmJavuri gawmenda, 

hidrogawmenda, eqstraqcia, vakuumuri gamoxda da sxva fizikuri da qimiuri 

meTodebi. 

namuSevari zeTebis narevis regeneraciis procesisagan damokidebulebiT  

miiReba sabazo zeTebis 2-3 fraqcia, romelTa kompaundirebiT da maTSi 

misarTebis SeyvaniT SesaZlebelia sasaqonlo zeTebis momzadeba. 

maRali gaWuWyianebis xarisxis mqone da daJanguli zeTebi Cveulebriv 

ganicdian regeneracias specialuri samrewvelo danadgarebze. regeneracia 

gulisxmobs fizikur-qimiur damuSavebas, romlis Sedegad zeTebidan 

praqtikulad srulad gamoiyofa suspendirebuli da gaxsnili mavne 

nivTierebebi, wvis produqtebi da agreTve zeTebSi CarCenili misarTebi. 

meoradi gadamuSavebis sxvadasxva samrewvelo procesebs Soris 

gamoyofen gawmendis ZiriTad meTodebs: gogirdmJavur gawmendas, adsorbciul  

gawmendas, hidrogawmendas, eqstraqciul gawmendas, Txelafskur 

airTqlebas, ultrafiltracias da sxva meTodebs. 

regenirebuli zeTis saSualo gamosavali namuSevari zeTidan, 

romelic Seicavs daaxloebiT 10% myar gamaWuWyianebel minarevebs da 

wyals, 2-4% ganzavebul sawvavs, gawmendili regenirebuli zeTis saxiT 

Seadgens 70-85%-s. 

namuSevar Zravul zeTebs gaaCniaT dabali aorTqlebis unari, 

toqsikuroba, karcerogenoba da ganicdian biodaSlas. 

toqsikuroba ZiriTadad ganisazRvreba zeTebis daSliT eqspluataciis 

dros. toqsikur gamaWuWyianebels miekuTvneba tyviis antidetonatorebi da 

Zravul zeTebSi sawvavis arasruli wvis produqtebi. toqsikuri nivTierebebi  
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SeiZleba warmoiqmnan sawvavebis Termuli daSlis dros maTi daJangviT da 

nitrirebiT [22, 23]. 

ekologiuri da samedicino TvalsazrisiT namuSevari mineraluri 

zeTebi xasiaTdebian principuli problemebiT [6]: dermatitebis warmoqmniT, 

romlebic iwveven kanis gaucximovnebas, naxeTqebis warmoqmnas da infeqciis 

SeWras damcavi saSualebis ar arsebobis SemTxvevaSi; 

dadgenilia zogierTi zeTovani fraqciis kancerogenoba, romelsac 

iwvevs namuSevar zeTebSi warmoqmnili zogierTi nivTiereba. aRniSnuli 

nivTierebebi ar arsebobs axal zeTebSi.  

bolo dros problemas warmoadgens namuSevari mineraluri zeTebis 

gaWuWyianeba halogenebiT, rac ganpirobebilia ZiriTadad meoradi 

gadamuSavebiT da utilizaciiT. 

yvela problemis ganxilva gulisxmobs sabazo zeTebis Sedgenilobis, 

maTi gamoyenebis sferoebis (dargebis) da pirobebis, agreTve misarTebis 

kvlevas. 

dermatologiur da alergiul daavadebebs ZiriTadad iwveven 

namuSevari navToburi zeTebi, gansakuTrebiT ki metad rTuli Sedgenilobis 

mqone zeTebi. 

Tanamedrove teqnikur literaturaSi namuSevari zeTebis xarisxis 

aRdgenisTvis gamoiyeneba sxvadasxva terminebi – gawmenda, regeneracia, 

meoradi gadamuSaveba. amasTan dakavSirebiT aucilebelia zustad daiyos, am 

procesebis daniSnuleba da gamoyenebis dargebi, romlebic xorcieldeba 

dawdobis, filtraciis, centrifugvis da adsorbentebis daxmarebiT. msgavsi 

zomebi uzrunvelyofen sacxi masalebis muSaobis drois gaxangrZlivebas. 

regeneracia axorcielebs individualuri, namuSevari sacxi masalis 

xarisxis aRdgenas axlis donemde; aRadgens namuSevari zeTebis Tvisebebs. 

regeneraciis Casatareblad gamoiyeneben SedarebiT rTul fizikur da 

qimiur procesebs – koagulacias, gogirdmJavur da adsorbciul gawmendas. 

sxvadasxva namuSevari zeTebis narevebis gadamuSavebis SemTxvevaSi 

gamoiyeneba meoradi gadamuSavebis meTodi, romelic gvTavazobs procesebis 

kompleqsis gamoyenebas – minimum orjerad vakuumur gamoxdas, eqstraqcias, 

hodrogawmendas da sxv. 

gawmendis da regeneraciis Tanamedrove meTodebs Soris upiratesoba  
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eniWeba fizikur meTodebs – dawdobas, centrifugvas, filtracias, vakuumur 

Srobasa da gamoxdas [25, 26, 27, 28]. 

meoradi gadamuSavebis samrewvelo meTodebs Soris gamoyofen 

gawmendis ZiriTadi meTodebis jgufs: gogirdmJavur, adsorbciul, 

hidrogawmendis, eqstraqciuli, Txelafskur aorTqlebas. calke ganixileba  

namuSevari zeTebis demetalizaciis kombinirebuli qimiuri procesi. am 

procesebidan ZiriTadebs warmoadgens: 

mJavur-kontaqturi gawmenda; 

mJavur-kontaqturi gawmenda, romelic iTavsebs atmosferul-vakuumur 

gamoxdas. 

bolo dros misarTebis gazrdili Semcvelobis mqone zeTebis mJavur-

kontaqturi meTodiT gawmendis SemTxvevaSi izrdeba mJavas da sorbentis 

xarji, rac arasasurvelia. 

bevr qveyanaSi gamoiyeneba mJavur-kontaqturi gawmendis procesis 

modificirebuli variantebi, romlebic iTavsebs nedleulis Termuli 

gadamuSavebis stadias mJavas xarjis Semcirebis mizniT. zeTebis gamosavali 

am SemTxvevaSi daaxloebiT 66% (mas.) Seadgens. zogierT SemTxvevaSi mJavur-

kontaqturi gawmenda kombinirebulia vakuumuri gamoxdasTan, furfuroliT 

da da sorbentebis damuSavebasTan. amJamad xorcieldeba mJavebis gareSe 

procesebis SemuSaveba [7, 8]. 

sakmaod stabiluri da maRali xarisxis sabazo zeTebi miiReba 

ZiriTadad adsorbciuli gawmendis gamoyenebiT (kontaqturi da 

perkolaciuri meTodiT). Semdeg sabazo zeTebs Seureven axal zeTebs da 

Seiyvanen misarTebs. 

teqnologiis naklad iTvleba siblantis da misaRebi produqtis 

duRilis temperaturis zRvris kontrolis ar arseboba da zeTis 

mniSvnelovani danakargebi sorbentTan. 

gansazRvruli sirTuleebi warmoiqmneba didi raodenobiT namuSevari 

sorbentis utilizaciis aucileblobiT. 

meTodis naklovanebebis nawilobrivi acileba SesaZlebelia sqemaSi 

nedleulis vakuumuri gamoxdis CarTviT. 

alternatiul  adsorbciul  gamwmend  meTodad iTvleba hidrirebis 

procesebi. am SemTxvevaSi aucilebelia iseTi sorbentebis gamoyeneba, 
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romlebic daicavs hidrogawmendis katalizatorebs metalebiT da fisovani 

nivTierebebiT gamowveuli naadrevi dezaqtivaciisagan. 

amJamad cnobili samrewvelo hidrogawmendis procesebi Cveulebriv 

SeTavsebulia vakuumur gamoxdasTan. zog SemTxvevaSi hidrogenizaciuri 

procesebi gamoiyeneba samizne produqtebis zedmiwevniT gasawmendad. 

hidrogawmendas uTavseben propaniT eqstraqciis process. 

Zravuli zeTebis meoradi gadamuSavebis perspeqtiul procesad 

iTvleba Txelafskuri aorTqleba. udidesi praqtikuli mniSvneloba eniWeba 

rotorul amaorTqlebels. 

rig qveynebSi muSaobs danadgarebi, romelTa ZiriTad stadiebs 

warmoadgens atmosferuli da vakuumuri gamoxdebi, maRalvakuumuri 

Txelafskuri aorTqleba, hidrogawmenda da dafraqcionireba. procesi 

uzrunvelyofs namuSevari zeTebis gadamuSavebas 60-65%-is raodenobiT 

zeTis komponentis da saerTo sasargeblo produqtebis 95%-iT miRebas. 

narCeni SeiZleba gamoyenebul iqnas saqvabeSi sawvavad an asfaltis 

komponentad. 

gamoiyeneba agreTve procesi, romelic gulisxmobs nedleulis 

erTjerad aorTqlebas, vakuumur gamoxdas, orsafexurian gamoxdas 

Txelafskur amaorTqleblebSi da hidrogawmendas SemdgomSi zeTis 

natriumis hidroqsidiT damuSavebas. meTodis Rirsebas warmoadgens samizne 

(saboloo) produqtis maRali xarisxis, romelic axali zeTis identuria. 

kargi ekologiuri Tvisebebi uzrunvelyofen maT gamoyenebas gzebze mtvris 

warmoqmnis daTrgunvisTvis. 

gamoyenebul samrewvelo procesebs Soris gamoyofen teqnologias, 

sadac pirvel stadiaze atareben namuSevari mineraluri zeTis 

demetalizacias diamoniumfosfatis xsnaris SeyvaniT. filtraciis Semdeg 

zeTs utareben hidrogawmendas. procesis upiratesobas warmoadgens 

sasaqonlo Zravuli zeTebis miReba, samizne produqtebis safuZvelze axali 

zeTebis damatebis gareSe.  

namuSevari zeTebis regeneraciis procesi, romelic SemuSavebulia 

firma UOP-is mier: nedleuli hidrirdeba winaswari momzadebisa da 

gauwyloebis gareSe. namuSevar zeTebs ureven gamTbar wyalbadSemcvel airs 

da gaatareben separatorSi, sadac xdeba metalis, myari minarevebisa da 
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mcire raodenobiT mZime fraqciebis (stabilizaciis Semdeg mZime narCeni) 

dayofa. naxSirwyalbaduri komponentebi wyalTan erTad eqvemdebareba 

katalizur hidrirebas reaqtorSi. amaorTqlebelSi zeTs scildeba wylis 

faza da airebi. msubuqi produqtebi fraqcionirdeba, wyali eqvemdebareba 

specialur gawmendas. teqnikur-ekonomikuri maCveneblebiT am process 

SeuZlia konkurencia gauwios navToburi nedleulidan miRebuli zeTebis 

process [9, 10].  

 UOP-is teqnologiuri sqema 

    

 
 
ekonomiuri da ekologiuri TvalsazrisiT SedarebiT efeqturia 

„Meinken“-is firmis procesi, romelic aseve efuZneba mJavebisa da 

sorbentebis gamoyenebas.  
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procesi moicavs nedleulis Termul krekings 320-3400C, rac iZleva 

saSualebas gogirdmJavis raodenoba Semcirdes 15-20%-mde, aqtivirebuli 

Tixis 1-6%-mde anu 2-jer mcirdeba gansxvavebiT winaswari krekingiT 

mimdinare procesasagan [10]. 

samrewvelo gamoyenebas hpovebs procesebi, romelSic ZiriTadi 

stadiaa adsorbciuli gawmenda (kontaqturi an perkolaciuri meTodiT). 
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aSS-Si am meTods xSirad iyeneben. sqema gulisxmobs wylisa da sawvavi 

fraqciebis mocilebas gawmendiT. sorbentebis saxiT farTod gamoiyeneba 

aqtivirebuli Tixa, romelic bevr qveyanaSi xelmisawvdomia. am sqemiT 

adsorbentis danaxarji Seadgens 120-160kg/m3 e.i. aRwevs 40%-s, gawmendis 

temperatura 40-650C-iT metia CveulebrivTan SedarebiT. 

aSS-Si sabazo zeTebis 55%-ze meti am meTodiT miiReba, radganac es 

zeTebi sakmaod stabiluri da maRali xarisxisaa, maT rogorc wesi ureven 

axal zeTebs da amateben misarTebs. aRniSnuli procesis naklia is, rom ar 

xdeba siblantisa da miRebuli produqtebis fraqciuli Sedgenilobis 

kontroli, agreTve adgili aqvs sorbentebTan zeTis danakargs. am procesSi 

vakuumuri gamoxdis stadiis CarTviT aRniSnuli naklovanebebi nawilobriv 

aRmoifxvreba. 

Regelub-is firmis mier SemoTavazebuli meoradi gadamuSavebis 

procesisaTvis damaxasiaTebelia ultrafiltraciis gamoyeneba. es 

ekologiurad sufTa procesia. teqnologia Sedgeba sawvavi fraqciisa da 

gamxsnelis Termuli damuSavebiT (3800C) misarTebis daSlis, cxeli 

ultrafiltraciis (3000C) da katalizuri hidrogawmendis stadiebisagan. 

saWiro siblantis zeTebis misaRebad bolo etapze axdenen vakuumur 

gamoxdas. 

am procesis upiratesobaa maRali gamosavlianoba, agreTve narCenebis 

utilizaciis simartive. zeTis kvalificiurad TermodamuSavebisas 

ultrafiltraciis xarisxi praqtikulad ar aris damokidebuli namuSevari 

zeTis xarisxze. es ki imis garantiaa, rom ar moxdeba hidrogawmendis 

katalizatoris dezaqtivacia droze adre. 

bolo dros tendenciad iqca iafi organuli warmoSobis sorbentebis 

gamoyeneba. 

adsorbciul wmendas anacvleben hidrogenizaciuri procesebiT. am 

dros sorbentebi aucilebelia hidrogawmendis katalizatorebis dasacavad 

fisovani naerTebiT dezaqtivaciisagan. hidrogenizaciur procesebs sul 

ufro xSirad iyeneben namuSevari zeTebis meoradi gadamuSavebis procesSi. 

es ukavSirdeba maRalxarisxiani zeTebis miRebas, maTi gamosavlis gazrdas, 

aseve ekologiuri TvalsazrisiTac gamarTlebulia, radgan procesi didi 

ekologiuri sisufTaviT xasiaTdeba gansxvavebiT sxva procesebisagan [10,11]. 
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sazeTi moqmedeba _ zogierTi nivTierebis Tviseba Seamciros Sinagani 

xaxunisa da moxaxune sxeulebis cveTa. im SeTxvevebSi rodesac moxaxune 

myari sxeulebis zedapirebs Soris SemzeTavis fena qmnis sakmaris sisqes 

imisaTvis, rom warmoiqmnas Txevadi faza, am SemTxvevaSi aseTi sisqis 

SemzeTavis moqmedeba ukve ganisazRvreba ara misi molekulis fizikur-
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sxeulebis zedapirTan, aramed sruliad eqvemdebareba Termodinamikis 

reJims, imdenad ramdenadac am SemTxvevaSi Sinagani xaxuni gadadis siTxis 

Siga xaxunSi.  dadgenil iqna, rom ZiriTadi siTxis parametri romelic 

gansazRvravs mis SemzeTav moqmedebas, aris siblante.  

nebismieri funqcionaluri daniSnulebis zeTis saeqspluatacio 

Tvisebebi gamoyenebis procesSi uareseba, rac ganapirobebs zeTis Secvlisa 

da namuSevari produqtebis utilizaciis aucileblobas. procesebis 

erTobliobas, romlebic mimdinareobs mineralur zeTebSi maTi 

eqspluataciis dros, zeTis `dabereba” ewodeba. 

zeTis „dabereba“ masze sxvadasxva saxis zemoqmedebis Sedegia. am 

zemoqmedebis xarisxi da xasiaTi dakavSirebulia SesazeTi obieqtis samuSao 

reJimTan da TaviseburebebTan. zeTis funqcionaluri daniSnulebisagan 

damoukideblad, im ZiriTad procesebs Soris, romelic arsebiT gavlenas 

axdens saeqspluatacio Tvisebebis gauaresebaze, aris daJangviTi gardaqmnebi. 

ZravaSi zeTis `daberebaze“ moqmed ZiriTad faqtorebs miekuTvneba 

zeTis xarisxi, Zravas konstruqcia, zeTis muSaobis pirobebi, avtomobilis 

momsaxurebis kultura da remontis xarisxi.  

ZravebSi zeTis Termoqimiur gardaqmnebSi mniSvnelovan rols 

asrulebs sawvavis arasruli wvis produqtebi Wvartli, azotis oqsidebi, 

sawvavSi gogirdis Semcveloba da sxv. 

muSaobis procesSi zeTis xarisxis cvlileba gavlenas axdens 

SesazeTi obieqtis saimedoobaze. ZravSi muSaobis dros zeTSi mimdinareobs 

danamatebis koncentraciis Semcireba, upirveles yovlisa ki tute 

danamatebisa, rac ixarjeba zeTis daJangvisa da sawvavis wvis produqtebis 

neitralizaciaze. zeTis gamaneitralebeli unaris Semcireba damokidebulia 

Zravas konstruqciul Taviseburebasa da teqnikur mdgomareobaze, 

gamoyenebuli zeTis xarisxsa da muSaobis xangrZlivobaze [10-12]. 

 

zeTebis gamoyenebis ekologiuri usafrTxoebis  
uzrunvelyofa 

 

mravalricxovan Tvisebas Soris, romlis saSualebiT xdeba Zravuli 

zeTebis Sefaseba, mTavari ekoligiuri Tvisebaa.  
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bazuri navToburi zeTi xasiaTdeba dabali toqsiurobiT arauSualo 

kontaqtisas. xangrZlivi zemoqmedebisas bazuri zeTi, rogorc gamxsneli, 

kanidan acilebs cxims, iwvevs gaRizianebas, dasivebas da dermatits. qmnis 

toqsikologiur safrTxes, vinaidan Warbi raodenobiT Seicavs aqtiur 

elementebs; gogirds, fosfors, qlors, tyvias da sxv. magram zeTebSi 

misarTebis mcire Semcvelobis gamo maTi uaryofiTi gavlena adamianis 

janmrTelobaze umniSvneloa.  

maRali toqsikurobis gamo akrZalulia naftenisa da sxva organuli 

mJavebis tyviis marilebis gamoyeneba. zeTebis muSaobis procesSi sxvadasxva 

saxis TermodaJangviTi procesis Sedegad maTi kancerogenuroba da 

toqsikuroba izrdeba. am TvalsazrisiT zeTebis gaWuWyianebis xarisxi 

ganisazRvreba maTi gamoyenebis pirobebiT. magaliTad, Zravis zeTebisaTvis 

ZiriTadad damaxasiaTebelia sawvavis wvis produqtebiT daWuWyianeba, ris 

Sedegad izrdeba maTi toqsikuroba [16]. 

axal zeTTan SedarebiT namuSevari an muSaobaSi myofi zeTis 

kancerogenurobis xarisxi metia, radgan muSaobisas zeTSi „zan“-is 

Semcveloba izrdeba. 

didia zeTis danaxarjebi misi Casxmis, avtomobilebis gawyobis, zeTis 

Secvlisa da namuSevari produqtebis Segrovebis procesSi. aRsaniSnavia, 

rom TiTqmis yvela zeTi mavnea niadagisa da wylebisaTvis. 

ekologiuri usafrTxoebis amaRlebis amocanebi ganisazRvreba 

sakanonmdeblo wesiT bunebis dacvis RonisZiebaTa realizaciis 

aucileblobiT, rac miznad isaxavs garemos gajansaRebas. 

zeTebis gamoyenebis ekologiuri usafrTxoebis gazrdas didi 

mniSvneloba aqvs da miiRweva Semdegi gzebiT: 

zeTis aorTqlebisa da garemos gaWuWyianebis SemcirebiT; zeTebis 

gaJonvis SemcirebiT eqspluataciis procesSi; namuSevari zeTebis unarCeno 

utilizaciis uzrunvelyofiT [10]. 

 

motoruli zeTebis klasifikacia 

motoruli zeTebi klasificirdeba Semdegi sistemebis mixedviT: ГОСТ-

(ruseTi) - SAE – (aSS saavtomobilo sazogadoeba) - API (aSS-s navTobis 
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instituti) - ILSA (SemzeTavi masalebis saerTaSoriso komiteti) ACEA- 

(evropuli asociacia) [7]. 

Tanamedrove etapze motoruli (Zravis) zeTebi daniSnulebis mixedviT 

xasiaTdeba ori ZiriTadi niSniT: 1. siblantis mixedviT, romelic 

SemoRebulia aSS saavtomobilo inJineriis sazogadoebis mier (SAE). 2. 

eqsploataciuri daniSnulebis mixedviT, romelic mowonebulia: (API) – 

amerikis navTobis institutis; (ACEA)-avtomobilis mwarmoebeli evropuli 

asociaciis; (ILSAC) – saerTaSoriso standartizaciis komitetis; (IAML) – 

iaponiis avtomSenebeli asociaciis; (MIL)-aSS-s specialuri samxedro 

uwyebis da (ГОСТ)-17479-85 ruseTis federaciis mier. 

motoruli zeTebi gamoiyeneba dguSiani ZravebisaTvis. aseTi ZravebiT 

aRWurvilia satransporto da sasoflo sameurneo warmoebisaTvis saWiro 

manqanebi. 50% gamoSvebuli zeTebisa warmoadgens ZiriTadad motorul 

zeTebs. motoruli zeTebi, SAE-s mixedviT klasificirdeba 3 jgufad: 

1. zamTris zeTebi, romelic uzrunvelyofs zeTis saimedo 

eqsploatacias dabal, uaryofiT temperaturaze. igi aRiniSneba aso W-Ti 

(WINTER). 

2. zafxulis zeTebi gamoiyeneba maRal temperaturaze, magram 

arasaimedoa misi gamoyeneba dabal temperaturaze. 

3. zeTebi yvela sezonisaTvis, igi gamoiyeneba zamTarSi da 

zafxulSic, Tavisi Tvisebebidan gamomdinare.  

SAE-s mixedviT motoruli zeTebi siblantis indeqsis safuZvelze 

iyofa 10 klasad. zamTris zeTebis tipiuri aRniSvnebia: 0W, 5W, 10W, 15W, 20W 

da 25W. zafxulis 20, 30, 40 da 50W. 

_ rac ufro dabalia zamTris zeTis klasis maCvenebeli ricxvi, miT 

ufro dabalia garemos temperatura, romelzedac inarCunebs zeTi muSaobis 

unars. 

_ rac ufro metia zafxulis zeTis klasis maCvenebeli sidide, miT 

met maRal temperaturaze inarCunebs siblantes da muSaobis unars. 

siblantis klasi aRiniSneba defisiT (_) mag. 10W-40. rac ufro metia 

sxvaoba 1-l da 2-e cifrs Soris, miT metad farTo diapazonSi SeuZlia 

zeTs imuSaos. 
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API-is (aSS-s navTobis institutis) mixedviT, zeTis gamoyenebis 

pirobebi aRiniSneba 2 asoTi. pirveli aso aRniSnavs Zravis tips, mag. aso S 

niSnavs zeTs, karburatoris ZravisaTvis, xolo C niSnavs zeTs, dizelis 

ZravisaTvis. 

meore aso (A, B, C, D, E, F, G, H) aRniSnavs zeTis eqsploataciuri 

Tvisebebis dones. alfavitis Tanmimdevrobis mixedviT mcirdeba zeTis 

gamoyenebis SesaZleblobebi. mag. S da C – gaTvaliswinebulia 

araforsirebuli ZravisaTvis, xolo SD da CD maRalforsirebuli 

mravalsarqveliani ZravebisaTvis. igi gaTvaliswinebulia maRali 

datvirTvis samuSao reJimisaTvis. sasaqonlo zeTis markirebisas, xSirad 

iyeneben orive sistemis niSnebs. qvemoT mogvyavs Zravis zeTebis markebis 

Sesabamisoba sxvadasxva sistemisaTvis. 

cxrili 1 

motoruli (Zravis) zeTebis sxvadasxva klasifikaciis  
Sesabamisoba 

zeTis daniSnuleba  ACEA API ILSAC ГОСТ 
zeTi benzinis ZravisaTvis A1-01 (A1-98) SH CF-1 - 

A2-98 SH - Д1 
A3-01 (A3-98) SJ - - 

A4-00 SJ GF-2 - 
A5-01 SL GF-3 - 

- - GF-4 - 
B1-01 SH/CD - - 

zeTi msubuqi dizelis 
ZravisaTvis 

B2-98 SH/CF - Д 
B3-98 SJ/CF - - 
B4-01 SJ/CG-4 - - 
B5-01 SL/CH-4 - - 

zeTi mZime dizelis 
ZravisaTvis, satvirTo 
manqanebisaTvis da traqto- 
rebisaTvis 

E1-96 CD - E2 
E2-96 CE - Д2 
E3-96 CF-4 - Д2 
E4-99 CG-4 - - 
E5-99 CH-4 - - 
 

zeTis fasebi da eqspluataciuri Tvisebebi ZiriTadad damokidebulia  

zeTis damzadebis teqnologiaze. amitom motoruli zeTebis eqsluataciisas 

xSirad miuTiTeben zeTis damzadebis teqnologias. 

qimiuri Sedgenilobis mixedviT Zravis zeTebi iyofaL 

1. mineraluri (navToburi fraqciebidan miRebuli); 

2. sinTezuri;  
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3. naxevrad sinTezuri. 

aRniSnuli zeTebi mkafiod gansxvavdeba erTmaneTisagan saeqspluatacio 

TvisebebiT. kerod siblantis indeqsiTa da gamoyenebis sferoTi. xazi unda 

gaesvas imas, rom sinTezuri zeTebi ufro Zviria vidre mineraluri zeTebi. 

 
regeneraciis meTodebi 

 

namuSevari motoruli zeTebis regeneracia gulisxmobs, namuSevari 

motoruli zeTebis eqspluataciuri Tvisebebisa da xarisxis maCveneblis 

fizikur-qimiuri im parametrebis aRdgenas, romelic mas gaaCnda 

Tavdapirvelad saxelmwifo standartis moTxovnebis Sesabamisad. namuSevari 

navToburi zeTebis regeneraciisaTvis gamoyenebulia Semdegi tradiciuli 

da Tanamedrove meTodebi: 

1. fizikuri meTodebi: dayovneba, filtracia, centrifugireba, gamoxda; 

2. qimiuri meTodebi: damuSaveba, mJava-tutiT, seleqciuri gamxsnelebiT, 

halogenwarmoebulebiT, per-sulfatebiT, Txevadi miniT da sxva; 

3. adsorbciuli meTodebi: bunebrivi maTeTrebeli TixebiT da ceolitebiT; 

4. <Lubrex>-is procesi. igi iTvaliswinebs metaluri Na-is suspenziis 

gamoyenebas; 

5. membranuli teqnologiebi. ultrafiltracia, baro membranebis gamoyenebiT. 

aSS da evropul qveynebSi (germania, ungreTi, italia, inglisi) didi 

yuradReba eqceva namuSevari zeTebis Segrovebas da mis regeneracias. mag. 

germaniaSi navTobur zeTebze moTxovnilebis 23% Seivso regenirebuli 

zeTebis xarjze. 

italiaSi regeneracia tardeba halogenwarmoebulebiT, rogoricaa 

(cinkis qloridi, persulfatebTan erTad). sazRvargareTeli mecnierebis 

azriT zeTebis regeneracia halogenwarmoebulebiT da persulfatebiT 

efeqturia sxva meTodebTan SedarebiT. 

ungreTis respublikaSi zeTebis regeneracia iTvaliswinebs namuSevari 

zeTebis vakuumur gamoxdas, raTa mocilebuli iqnes fraqciebi 300°C-is 

zemoT, xolo Semdeg xdeba maTi damuSaveba mJavaTi (5%), Semdeg kiriani 

wyliT 100-120°C-is pirobebSi TanafardobiT (0,8-1,4%) da bolos maTeTrebeli  

Tixebis gamoyenebiTa (5-7%), Semdgomi filtraciiT. 
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germaniaSi zeTebis regeneracias awarmoeben SEAB-is meTodiT, romelic 

gulisxmobs namuSevar zeTSi haeris Wavlis Seyvanas, ris Sedegadac 

asfalt-fisovani naerTebi (minarevebi) iJangeba da ileqeba naleqis saxiT. 

garda amisa isini iyeneben seleqciur gamxsnelebs, Txevad propanTan erTad, 

rac uzrunvelyofs zeTis srulfasovan gawmendas. 

ruseTSi namuSevari zeTebis regeneracias awarmoeben etapobrivad. 

Tavdapirvelad mJava-tutis xsnarisa da seleqciuri gamxsnelebiTs 

gamoyenebiT, xolo Semdeg awarmoeben damatebiT gawmendas maTeTrebeli 

Tixebis gamoyenebiT. aseve warmatebiT gamoiyeneba hidrogenizaciuri 

meTodebi, romelic gulisxmobs navToburi zeTebis damuSavebis wyalbadis 

nakadiT. 

SveicariaSi namuSevari zeTebis gasawmendad, metaluri Na-is suspenzias  

iyeneben, rac uzrunvelyofs zeTis maRalxarisxovan gawmendas. 

 

namuSevari zeTebi regeneraciis adsorbciuli  
meTodebi 

 

navToburi zeTebis regeneraciis erT-erT meTodad aRiarebulia 

adsorbciuli meTodi, romelic emyareba bunebrivi da sinTezuri adsorbetebis 

gamoyenebas. sayovelTaod cnobilia, rom xelovnuri adsorbentebi deficitia 

da ZviradRirebuli, rac ganapirobebs maTi gamoyenebis SezRudvas. bunebriv 

sorbentTa ricxvs miekuTvneba: silikageli, aluminis Jangi, bentonituri 

maTeTrebeli Tixebi da sxva, romelTa gamoyeneba ganpirobebulia maTi 

zedapiris forovani struqturiT. adsorbentis efeqturoba isazRvreba 

xvedriTi zedapiris farTiT, romelic calkeuli adsorbentisaTvis, 

sxvadasxva mniSvnelobas Seadgens. mag. silikagelisaTvis igi tolia 300-450 

m2/gr.; Al2O3-saTvis 180-370 m2/gr.; naxSirisaTvis 1000 m2/g.; maTeTrebeli 

TixebisaTvis 100-300 m2/gr. Tu adsorbentis forebis zoma naklebia 

saregeneracio nivTierebis molekulis zomebze, maSin adsorbetis gamoyeneba  

araefeqturia. regeneraciisaTvis ZiriTadad iyeneben msxvil forovan 

adsorbentebs, rac ufro metia adsorbentis daqucmacebis xarisxi 

(dispersuloba) miT, metia misi adsorbenciis unari anu zedapiris farTi 

didia. 
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adsorbciis procesze aseve moqmedebs adsorbentis seleqtiuroba, 

SerCeviToba mag. adsorbenti Al2O3 – ukeTesad adsorbirebs organul mJaveebs, 

vidre asfaltfisovan naerTebs, xolo silikageli kargad adsorbirebs 

asfalt-fisovan naerTebs da cudad organul mJaveebs. aRniSnulidan 

gamomdinare navTobis warmoebebSi xSirad iyeneben aluminsilikatebs, 

romelic warmoadgens Al2O3-sa da silikagelis narevs. igi Sedgeba: 

SiO2 – 84,7%, Al2O3 – 7,6, Ea2O3 – 0,5%, CaO  – 0,7%, MgO  – 0,3%, SO3 – 0,2%.  

maTeTrebeli Tixebis gamoyenebis upiratesobas ganapirobebs, maTSi 

Semavali  komponentebis SiO2- da Al2O3-is raodenobis Tanafardoba. rac 

metia es Tanafardoba, miT metia maTeTrebeli efeqti, rac aixsneba, 

bunebrivi Tixebis SedgenilobaSi siliciummJavas arsebobiT. 

namuSevari navToburi zeTebis regeneraciisas upiratesoba eniWeba 

bentonitur maTeTrebel Tixebs, romlis Sedgeniloba warmodgenilia:   

Al2O3 –16,58;  SiO2 –52,2; TiO2 –0,98; K2O  –0,92; Na2O  –1,92; P2O3 –0,12 . 

bunebrivi Tixa, sawyis mdgomareobaSi Seicavs wylis mniSvnelovan 

raodenobas, romelic grovdeba adsorbentis forebSi da amcirebs mis 

aqtivobas. aRniSnulidan gamomdinare, Tixa Tavdaporvelad eqvemdebareba 

Termul gamoSrobas eleqtro karadaSi, romelic meryeobs 350-400°C, 

zogierTi TixebisaTvis sakmarisia 120-200°C 3-4 saaTis ganmavlobaSi. 

Tixebis gaaqtiureba bunebrivi maTeTrebeli Tixebi, iseve rogorc 

sxva adsorbentebi eqvemdebareba gaaqtiurebas. arsebobs adsorbentebis 

gaaqtivebis ramdenime meTodi: Termuli aqtivacia, mJavuri aqtivacia, 

aqtivacia amiakis xsnariT da kalcinirebuli sodiT. adsorbentis forebis 

zedapiris gaaqtiurebis mizniT adsorbentis zedapirs, Termuli gamoSrobis 

Semdeg, amuSaveben gogirdmJavas H2SO4-is susti xsnariT. (15-20%-iani) 

TanafardobiT 100 gr – adrorbentze 5-8% mJavas xsnari. bolo wlebSi 

adsorbentis gaaqtiurebas axdenen – airadi (NH3)-is susti xsnariT. (15-20%-

iani) TanafardobiT 100gr – adsorbentze 5-8% mJavas xsnari. 

NaOH-is xsnaris gamoyenebiT – SesaZlebeli gaxda adsorbentSi  

arsebuli mJave produqtebis neitralizacia, garda amisa igi amcirebs 

adsorbentis xarjvis koeficients. unda aRiniSnos, rom reagentis 

gamoyeneba ar iwvevs regenirebuli zeTis parametrebis gauaresebas. zeTis 



 30 

regeneracia aucilebelia vawarmooT gaaqtivebuli adsorbentiT, adsorbentis 

gaaqtiurebas axdenen airadi NH3-is xsnariT (mJavas likvidaciis mizniT). 

yuradRebis Rirsia, aseve gaaqtiureba kalcinirebuli sodis xsnaris 

gamoyenebiT. misi koncentracia Seadgens – 20%-s. 

kalcinirebuli sodis xsnariT gaaqtiureba warmoebs Semdegnairad: 

metalur TefSze vyriT fxvnilisebur adsorbents, romelzedac vaxdenT 

morwyvas sodis wyalxsnariT. 1 kg adsorbentze saSualod ixarjeba 200 gr. 

NaOH-is xsnari, ris Semdegadac adsorbenti eqvemdebareba Termul 

gamoSrobas saSrob karadaSi 110-120°C-ze. rogorc vxedavT kvlevis ZiriTad 

obieqts adsorbentebi warmoadgens. maTi SerCeva da kvalificiuri gamoyeneba  

kargi Sedegebis miRebis winapirobaa. bunebrivi adsorbentebis ricxvs 

ekuTvnis bentonituri Tixebi. rogoricaa, gumbrini, askangeli, askanTixa, 

siliciumian Tixebs ekuTvnis diatomiti, trepelebi, romelic 10%-mde 

Seicavs tutes. 

sinTezuri ceolitebi warmoadgens poli-hidratebs, romlebsac 

gaaCnia forovani struqtura da unari SeswevT gaacalkaon rTuli narevebi 

molekulis doneze. amitom sxvanairad maT molekulur sacrebs uwodeben. 

sinTezuri ceolitebis qimiuri Sedgeniloba ZiriTadad warmodgenilia 

siliciumisa da aluminis Jangis tetramerebis saxiT. igi atarebs uaryofiT 

eleqtrul muxts, romelic kaTionebTan warmoqmnis kompleqsur naerTs. 

struqturidan gamomdinare, ceolitebis saxeobebi aRiniSneba laTinuri 

asoebiT Na, Ca, X, Y TiToeuli asos win weren im kaTions, romelsac aqvs 

kompleqsis warmoqmnis unari, uaryofiTad damuxtul tetraedrTan. mag. 

ceoloti X, Tu mis struqturaSi Warbobs natriumis ionebi. maSin mas 

aRniSnaven NaX-iT. qimiuri mrewveloba uSvebs sinTezur ceolits, forebis 

diametriT 4-dan 10-angstremamde. rac aisaxeba mis simbolur aRniSvnaSi – 

4X, 5X. sinTezuri ceolitebi warmoadgenen alumisilikatebis kerZo 

saxeobas – kristalur polihidratebs, romelTa qimiuri JangviTi formaa: 

OmHnSiOODAlRR 2232),( ⋅⋅′ . 

yvela ceolitis saerTo Tvisebas warmoadgens H2O-is advilad 

mocilebis unari. Termuli dehidrataciis Sedegad ceolitebi ar 

deformirebs. am dros Tavisufldeba molekulebis zomis mqone forebi,  
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romelTac unari SeswevT moaxdinos adsorbirdeba adsorbentis zedapiridan. 

ceolitebs gaaCniaT maRali aqtivoba da seleqtiuroba maRali aqtivobiT 

gamoirCeva NaX da CuX-is markebi. aRniSnuli ceolitebis gverdiT 

warmatebiT iqna gamoyenebuli bunebrivi ceolitebi, romelic cnobilia 

tufebis saxelwodebiT. rogoricaa mineral klinoptiloliti. 

saqarTveloSi mdebare TeZamis sabados ceoliti erT-erTi saukeTesoa 

msoflioSi, is gamoirCeva mineral klinoptilolis maRali SemcvelobiT, 

romelic aRwevs 80%-s. 

TeZamis ceolitis fizikur-qimiuri maxasiaTeblebi: 

qimiuri Semadgenloba woniT procentebSi: SiO2-59,8; Al2O3-12,3; Fe2O3-3,6; 

P2O3-0,13; TiO2-0,31; CaO-5,7; MgO-1,6; Na2O-2,0; K2O-1,3; H2O-13,0; fardoba 

SiO2/Al2O3-8,01; forianoba 28-30,2%; simkvrive 2,18 g/sm3; forebis zoma 0,4 nm; 

STanTqmuli nivTierebebi: SO2; CO2; H2S; NH3; CH3OH; C6H6; CH4; HCHO; RSH 

da bevri sxva. 

 

misarTebi sasaqonlo zeTebisaTvis da  
maTi daniSnuleba 

 
sasaqonlo zeTebis warmoebisas, misi xarisxisa da specifikuri 

Tvisebebis (eqspluataciuri Tvisebebis) gaumjobesebis mizniT umateben 

kompoziciur ingredientebs, anu misarTebs. misarTebi es aris iseTi 

nivTierebebi, romelic aZlierebs bazuri zeTebis dadebiT Tvisebebs, an 

aniWebs sasaqonlo zeTebs, axal funqcionalur datvirTvas. 

misarTebis paketi sasaqonlo zeTebisaTvis. ismis kiTxva ratom aris 

saWiro sasaqonlo zeTebSi misamarTebis Seyvana? saqme imaSia, rom bazuri 

zeTebis miRebis teqnologia iTvaliswinebs zeTovani distilatebis 

gawmendis sxvadasxva meTodebs, rogoricaa: deasfaltizacia, deparafinizacia,  

sulfaturi komponentebis mocilebasTan erTad kargavs zeTis 

funqcionirebisaTvis aucilebel, saWiro Tvisebebs. am Tvisebebidan 

aRsaniSnavia, siblante, stabiluroba haeris Jangbadis mimarT, gamyarebis 

temperaturis mateba da bevri sxva. aRniSnulidan gamomdinare unda 

vicodeT, Tu ra daniSnulebis zeTi unda davamzadoT, ra funqciebis 

matarebeli unda iyos. misarTebis warmoeba warmoadgens navTobqimiis erT-
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erT wamyvan dargs. funqcionaluri daniSnulebis mixedviT gamoyenebuli 

misarTebi iyofa Semdeg klasebad: 

1. siblantis asamaRlebeli (Semasqelebeli) misarTebi. siblantis 

asamaRlebeli misarTebis SerCevisas gamoyenebul misarTs unda hqondes 

maRali siblantis indeqsi. aseT nivTierebad aRiarebulia poliizobuTileni 

da voltoli (dsT). polizobuTileni miiReba izobuTilenis AlCl3-is 

Tanaobisas dabali temperaturis pirobebSi (_30°C-dan 100°C-mde). aSS-is 

navTobgadamamuSavebel sawarmoSi Semasqeleblad sacxebi zeTebisaTvis 

iyeneben izobuTilenis polimerebs, rogoricaa topanoli da heqsanoli, es 

misarTebi wyalSi ar ixsneba, magram ixsneba zeTSi nebismieri 

TanafardobiT. igi zeTSi SehyavT 5-10%-is raodenobiT. 

2. gamyarebis temperaturis damwevi misarTebis ricxvs ekuTvnia 

sinTezuri warmoSobis depresatori – A3H44 (dsT-s qveynebSi, xolo 

sazRvargareT – paraflou da santopuri). depresatori A3H44 da paraflou 

miiReba parafinis da naftalinis qlorirebiT, katalizatoris A2lCl3-is 

Tanaobisas, xolo santopuri miiReba parafinis da fenolis qlorirebiT. 

sacxeb zeTebze depresatoris damatebisas igi adsorbirebs zeTSi arsebul 

parafinebis da cerezinebis wvril kristalebs, rac xels uSlis zeTSi 

kristaluri badis warmoqmnas da zeTis denadoba SenarCunebulia. 

3. antidamJangveli misarTi sacxeb zeTebis, ZravaSi xangrZlivi 

muSaobisas, zeTi cxeldeba maRal temperaturamde da iJangeba haeris 

JangbadiT. ris Sedegadac zeTi icvlis fers da xarisxs. masSi SehyavT 

antidamJangavi misarTi, romelic mniSvnelovnad zrdis daJangvis induqciur 

periods. antidamJangavi misarTebis saxiT gamoiyeneba gogirdovani naerTebi, 

meTil organuli da alkilfenoluri naerTebi. bunebrivi naerTebidan 

aRsaniSnavia – polifenolebi. sinTezuri naerTebidan – agidili, topanol-1 

da topanol-2. 

4. antikoroziul misarTebad dResdReobiT gamoiyeneba fosforis 

organuli naerTebi: tribuTilfosfati, triizoamilfosfati. aRniSnuli 

misarTebis Seyvana sacxeb zeTebSi pirvelad Seiswavla n.i. CernoJukovma, 

romlis safuZvelzec dadginda, rom fosfatebiani zeTebi efeqturad 

ewinaaRmdegebian metalur korozias. xSir SemTxvevaSi adgili aqvs 

metaluri afskis warmoqmnas, romelic ixavs metalis zedapirs koroziisagan. 
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fosfaturi misarTebi amcireben sacxeb zeTebis mJavianobas, xolo 

gogirdiani zeTebis SemTxvevaSi, piriqiT zrdis mJavur ricxvs. 

antikorozuli misarTi gaugogirdebul zeTs emateba 1%-is raodenobiT. 

CASTROL-is firmis mineraluri da sinTezuri zeTebis 
standartuli maxasiaTeblebi 

standartebi; 
zeTis 
markebi 

siblante 

40°C, 
sstoqsi 

siblante 

100°C 
sstoqsi 

simkvrive 

15°C, g/sm3 

feTqebadobis 
temperatura, 

°C 

gamyarebis 
temperatura, 

°C 
SAE 0W-40  
ACEA 
AP|B3|B4 
API SL|CF 

73,6 12,9 0,843 236 _66 

SAE 5W-40  
ACEA 
AP|B3|B4 
API SL|CF 

84,9 13,7 0,853 218 _39 

SAE 10W-60  
ACEA 
AP|B3|B4 
API SL|CF 

159,4 22,8 0,849 208 _42 

SAE 10W-30  
API SL|CF  
ACEA 
AP|B3|B4 

72,8 11,9 0,849 230 _45 

SAE 15W-40  
ACEA A3|B3 
API SL|CF 

121 15,1 0,885 191 _33 

SAE 15W-50  
API SG|CD 146,6 18,5 0,880 200 _24 

SAE 10W-30  
API SG|CD 97,4 12,3 0,875 200 _30 

 

5. zeTebis sacxebunarianobis gazrdis mizniT, iyeneben misarTebs: 

oleinis mJavas da stearinis mJavas. gamokvlevebma cxadyo, zeTi, romelic 

meti raodenobiT Seicavs asfalt-fisovan naerTebs (narCenuli zeTebi) 

xasiaTdeba ufro maRali sacxebi TvisebebiT, vidre distilaciuri zeTebi. 

6. zeTis gamrecxunarianoba erT-erTi mTavari eqsploataciuri 

parametria motoruli zeTebisaTvis. aseTi saxis misarTebs ekuTvnis Ca-is, 

Mg-is, Ba-is da aluminis marilebi, zogierTi fosforSemcveli marilebi da 

sxva. saqarTveloSi, stu-s organul naerTTa qimiuri teqnologiis kaTedraze  

Zravis zeTebisaTvis SemuSavebuli iqna antiadgeziuri misarTi. 

7. qafsawinaaRmdego misarTebidan cnobilia sikilonuri naerTebi, 

romelTa siblante 38°C-ze Seadgens – 7,5-dan 43-mde santistoqs. gamyarebis 
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temperaturaa CT °−= 70 . feTqebadobis temperaturaa 132°C, duRilis 

temperaturaa 100-160°C. kuTri wona 0,896-0,918 g/sm3. mas iyeneben aviaciur 

ZravebSi. 

8. mravalfunqciuri misarTebi aniWebs zeTs mdgradobas daJangvisadmi, 

gamZleobas metalis cveTisadmi maRali datvirTvis dros an agreTve da 

aumjobesebs zeTis ramdenime Tvisebas erTdroulad. kompleqsuri 

moqmedebis misarTebia: `voltoli~, `ciatim~-3310 da sxvebi. 

misarTebi gamoiyeneba ara marto sasaqonlo zeTebis warmoebis dros, 

aramed eqspluataciaSi myofi regenirebuli zeTis damzadebis drosac. 
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2. kvlevis Sedegebi da maTi gansja 

 

sxvadasxva konstruqciis Tanamedrove Sigawvis Zravebi navToburi 

sabazo da motoruli zeTebis mimarT ayeneben mniSvnelovan saeqspluatacio, 

ekonomikur da ekologiur moTxovnebs. 

warmodgenili sagranto proeqtis kvlevis mizans Seadgenda: 

1.namuSevari motoruli zeTebis gawmenda-regeneracia; 2. saqarTvelos ori 

axali WaburRilis navTobidan  (mirzaani, TeleTi)  sabazo zeTebis miReba; 

3. maTgan sasaqonlo motoruli zeTebis momzadeba sxvadasxva misarTis 

damatebiT. 

sabazo zeTebi miiReba navTobis Rrma gadamuSavebis gziT, kerZod misi 

mravaljeradi valuumuri gamoxdiT, gamosaxadis deparafinizaciiT da 

nawilobrivi dearomatizaciiT. 

zeTebis parametrebis dadgenis Semdeg, igi kompaundirda winaswar 

SerCeuli, specifiuri, adviladmosapovebeli iafi misarTebiT da gardaiqmna 

sasaqonlo motorul zeTebad. motoruli zeTebis parametrebi ganisazRvra 

Tanamedrove instrumentuli meTodebiT da gamoicada praqtikaSi. 

navToburi sabazo da motoruli zeTebis miRebasTan erTad SemuSavda 

namuSevari motoruli zeTebis gawmenda-regeneracia pirdapiri daniSnulebiT 

maTi kvlav gamoyenebis mizniT. 

regenirebuli zeTebi kompaundirda Cvens mier winaswar SerCeuli 

funqcionaluri daniSnulebis misarTebiT. 

proeqtis mizani metad aqtualuria ekologiuri da ekonomikuri 

TvalsazrisiT. damuSavebuli sabazo da regenirebuli namuSevari 

motoruli zeTebis gamoyeneba uzrunvelyofs garemomcveli garemos dacvas 

sxvadasxva gamaWuWyianeblisagan; rac Seexeba ekonomikur mxares, sakmarisia 

moviyvanoT magaliTi xelovnuri da sinTezuri boWkos Zafis SemzeTavSi 

siloqsanis siTxis nacvlad imave raodenobis sabazo zeTis gamoyenebis 

Sesaxeb. am SemTxvevaSi ekonomikuri efeqti xuT-eqvs aTass dolars Seadgens 

(winaswari gaTvlebiT) yoveli erTi tona siloqsanis siTxis nacvlad Cvens 

mier warmoebuli zeTis gamoyenebis Sedegad. 
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proeqtiT dagegmili samuSaoebis Sesasruleblad Seswavlil iqna 

mciregogirdiani saqarTvelos axali WaburRilebis navTobebi: TeleTi da 

mirzaani. navTobebis parametrebi da qimiur-jgufuri Sedgeniloba 

warmodgenilia cxrilebSi 1 da 2. 

 
  cxrili 1. TeleTis # 8 da mirzaanis # 17 WaburRilis navTobebis 
             fizikur-qimiuri maxasiaTeblebi 

  parametrebis   
      dasaxeleba 

 

 

navTobebi 

s
ib

l
an
t
e 

mm
2 /
w
m 
50
°C

 

s
im
kv
r
iv
e,
 

kg
/m
3  

g
am
ya
r
eb

is
 

t
ep
er

at
u
r
a,
 

°C
 koqsi 

% 
wyali 

% 
gogirdi 

% 

1. TeleTi 3,2 839 _17 1,63 0,7 0,019 

2. mirzaani 6,3 888 _12,5 1,9 1,2 0,02 

 

n-parafinuli naxSirwyalbadebis Semcveloba ganisazRvreba karbamiduri 

meTodiT; cikloparafinuli (naftenuri) da izoparafinuli naxSirwyalbadebis 

– Termodifuzuri dayofis meTodiT; aromatuli naxSirwyalbadebi 

adsorbciul-qromatografiuli meTodiT: silikagelze da uwylo aluminis 

oqsidze. 

cxrili 1. TeleTis # 8 da mirzaanis # 17 WaburRilis navTobebis 
     qimiuri-jgufuri Sedgeniloba  

 navTobi 
n. parafinuli 
naxSirwyal- 
badebi, % 

aromatuli 
naxSirwyal-
badebi, % 

ciklopara-
finuli 

naxSirwyal-
badebi, % 

izopara-
finuli 

naxSirwyal-
badebi, % 

1. TeleTi 24,6 21,1 41,2 13,1 

2. mirzaani 22,9 42,4 34,7 10,0 

 

navTobebis atmosferuli gamoxdiT 360°C temperaturamde mocilebuli  

iqna sawvavebi – (naTeli fraqciebi). darCenili masidan _ mazuTidan vakuumis 

qveS (narCeni wneva, 1 mm vercx. wy. sv.) gamoixada zeTis farTo fraqcia 

duRilis temperaturuli intervaliT 350-500°C.  

zeTis farTo fraqcias gamoxdiT (aseve vakuumis qveS) gamoeyo msubuqi 

fraqcia duRilis temperaturuli intervaliT 350-420°C, xolo darCenili 

zeTis saSualo da mZime fraqciebi duRilis temperaturuli intervaliT 420-
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500°C daeqvemdebara: hidrogawmendas, deparafinizacias karbamiduri meTodiT 

da dearatizacias perkolaciuri meTodiT sabazo zeTis misaRebad. 

kondiciamde miyvanili sabazo zeTebis parametrebi dadgenil iqna 

Tanamedrove instrumentuli meTodebiT. analizis Sedegebi warmodgenilia 

cxrili 3. 

kondiciuri zeTebisaTvis saeqspluatacio Tvisebebis misaniWeblad da 

xarisxis gasaumjobeseblad, e.i. sasaqonlo motoruli zeTebis misaRebad, 

sabazo zeTebs emateba antikoroziuli, antidamJangveli, cveTissawinaaRmdego, 

temperaturis mixedviT  siblantis damaregulirebeli, gamakeTilSobilebeli, 

gamaTeTrebeli, SemRebavi da, agreTve klasikuri misarTebi: OЛOA-4594 СА; 

OЛOA-19803, PARATONE-8900; iafRirebuli misarTebis paketi `afstabi~. 

antikoroziuli misarTi icavs Zravebis metalur zedapirebs mJave 

produqtebisa da nestis moqmedebisagan; 

antidamJangveli – zrdis zeTebis antidamJangvel mdgradobas; 

cveTisa da xvrelebis warmoqmnis sawinaaRmdego – aumjobesebs 

zeTebis SemzeTav Tvisebebs; 

Semasqeleblebi – zrdian siblantes da aumjobeseben zeTebis blant-

temperaturul Tvisebebs;  

gamrecxi – dispergirebadi misarTebi zRudavs daJanguli produqtebis 

daleqvas da unarCunebs Zravebsa da meqanizmebs funqcionalur nawilebs 

sufTa saxiT; 

depresoruli – amcirebs zeTis gayinvis temperaturas; 

antiaqafebadi – ewinaaRmdegeba zeTebis aqafebas.  

zogierTi misarTi aumjobesebs erTdroulad zeTebis ramdenime Tvisebas. 

aseT misarTebs ewodeba mravalfunqcionaluri anu polifunqcionaluri.  

antikoroziuli da antidamJangveli misarTebi icaven antifriqciul 

masalas (tyviis brinjao), romelic detalis zedapirze warmoqmnis mdgrad 

damcav safars. safari ewinaaRmdegeba warmoqmnili agresiuli mJavebis 

moqmedebas. antikoroziul Tvisebas amJRavnebs agreTve dezaqtivatorebi, 

romlebic warmoqmnian spilenZ-kompleqsur naerTebs. warmoqmnili 

kompleqsebi icaven Zravebis zedapirebs koroziuli moqmedebebisagan. 

antidamJangveli misarTebi xels uSlian zeTebis daZvelebas. zeTis 

daJangva da daZveleba ZravaSi gansakuTrebiT advilad mimdinareobs 
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detalis zedapirze zeTis Txeli safarisa da detalis gacxelebis 

SemTxvevaSi maRal temperaturaze. zeTis sqeli fena naklebi  intensivobiT



 

        

              

         cxrili 3. kondiciamde miyvanili sabazo zeTebis maxasiaTeblebi 

parametrebis 
  dasaxeleba 

 
 
 
 
 

navTobebi 

ki
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s
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e 
20
 

km
/m
3  

g
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eb

is
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a 
°C

 

f
er

i 
Ц

Н
Т 

f
eT

qv
is

 t
em
p.
 

R
ia
 t

ig
el

S
i 
°C

 

f
is

eb
is

 
S
em
c
ve
l
o
b
a,
 %

 

TeleTis 
navTobidan 

35 
5-7 

0,01 0,02 0,001 0,1 kvali 891 _20 2,5 195 1,0 

mirzaanis 
navTobidan 

35,1 
6 

0,015 0,019 0,001 0,12 kvali 900 _25 3,0 198 
1,02 
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iJangeba, radgan gadacemis xazze da detalebis Zirze temperaturebi 

dabalia da zeTis kontaqti damJangvel aresTan Semcirebulia. 

daJangvis siCqareze da siRrmeze gavlenas axdens zeTSi moxvedrili 

arasruli wvis produqtebi da metalebi romlebic zeTSi grovdeba 

detalis cveTis SemTxvevaSi. 

Zravuli zeTebis mdgradoba daJangvisadmi izrdeba zeTebSi 

antidamJangvelebis SeyvaniT. saukeTeso antidamJangvel efeqts iZleva 

misarTebi, romelTac gaaCniaT sxvadasxva moqmedebis meqanizmi. Zravul  

zeTebSi antidamJangveli misarTis saxiT gamoiyeneba TuTiis da dialkil- 

diarildiTiofosfatebi, romlebic aumjobeseben antikoroziul da cveTis 

sawinaaRmdego Tvisebebs. xSirad axdenen maT kombinirebas erTmaneTTan da 

benzolis birTvis Semcvel antidamJangvelebTan. sakmaod energiul 

antidamJangvels warmoadgens gamrecx-madispergirebadi misarTebi, kerZod 

alkilsalicilis da alkilfenolis naerTebi. antidamJangvel misarTad 

SeiZleba gamoyenebul iqna turbinuli, transformatoruli, industriuli 

da sxva maRalxarisxiani da maRali sisufTavis zeTebi. Zravul  zeTebSi 

SeyavT ZiriTadSi maRaltemperaturuli antidamJangvelebi TuTiis 

diTiofosformJavas rTuli marilebis saxiT, gansakuTrebiT TuTiis 

diTiofosfatebi. 

antikoroziul misarTebad SeiZleba gamoyenebul iqnas ujeri 

cximovani mJavebi da maTi eTerebi; naftenuri sulfomJavebis marilebi, 

daJanguli petroleumi da sxva. 

gamrecx-madispergirebad misarTebs gaaCniaT gamrecxi Tvisebebi. isini 

Tavis molekulebSi Seicaven polarul jgufebs, romlebic advilad 

adsorbireben naxSirbadovan produqtebs, riTac xels uSlis zeTebis 

daZvelebas. isini moqmedeben zeTebSi rogorc tute-sapnebi. misarTebi amave 

dros urTierTmoqmedeben Zravebis muSaobisas warmoqmnil mJave Sualedur 

damJangvel produqtebTan, aneitraleben maT da xels uSlian Zravebis 

zedapirze maT daleqvas arasasurveli nivTierebebis saxiT. 

yvelaze karg da farTo moxmarebis gamrecx misarTebs warmoadgens 

kalciumisa da bariumis sulfonatebi. 

yvela misarTi kargad unda gaixsnas zeTebSi sxvadasxva temperaturaze da 

ar unda warmoqmnas naleqi transportirebisas da xangrZlivi droiT Senaxvisas. 
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misarTebisaTvis fizikur-qimiuri maxasiaTeblebis garda 

laboratoriuli meTodebiT unda ganisazRvros Semdegi saeqspluatacio 

Tvisebebi: mdgradoba TermodaJangvisadmi, koroziuloba da gamrecxi 

Tvisebebi cxrili 4. 

OЛOA-4594 СА warmoadgens benzinis da dizelis ZravebisTvis saWiro 

motoruli zeTebis misarTebis paket-gamrecxi, depresoruli, 

cveTissawinaaRmdego, agreTve daJangvis da koroziis inhibitoruli 

Tvisebebis mqone misarTs. OЛOA-4594 СА specialurad emateba motorul 

zeTs, rogorc maRalxarisxiani aradispersuli tipis siblantis mqone 

misarTi. 

OЛOA-19803 warmoadgens depresorul misarTs da gamoyeneba Zravul 

zeTebSim hidravlikur siTxeebSi da transmisiur zeTebSi. misarTi OЛOA-

19803 iwarmoeba Tanamedrove teqnologiiT, romliTac SesaZlebelia 

gamyarebis temperaturis Semcireba da mdgradi da dabaltemperaturuli 

Tvisebebis mqone komponentebiT SemzeTavebisa da sabazo zeTebis 

uzrunvelyofa. 

OЛOA-19803 warmoadgens polialkil metakrilatis blant koncentrats 

seleqciurad gawmendil neitralur zeTebSi. 

OЛOA-19803 inaxeba 1°C-dan 85°C-mde temperaturul intervalSi. ufro 

dabal temperaturaze misi Senaxva zrdis mis siblantes, rac 

problematuria. mosaridebelia agreTve maRal temperaturaze didxans 

Senaxva gamuqebis Tavidan acilebis mizniT. 

PARATONE-8900 warmoadgens mogundul (gundad Sekrul) xazovan 

olefinur Tanapolimers, romelic ZiriTadad gamoiyeneba Zravul yvela-

sezonis zeTebSi. Sesabamisi sabazo zeTSi misi gaxsna cvlis zeTis 

siblantis maCvenebels, uzrunvelyofs karg mdgradobas Zvradobisas da 

SesaniSnavi dabaltemperaturuli Tvisebebis miniWebas. 

PARATONE-8900 inaxeba daxurul SenobaSi mzis sxivebisagan Tavdacvis 

mizniT. zeTebSi misi gaxsna xorcieldeba 110°-140°C temperaturul 

intervalSi energiuli morevis pirobebSi. 

sabazo zeTebis kompaundireba misarTebiT ganxorcielda 50°C 

temperaturis pirobebSi energiuli morevis pirobebSi. rac Seexeba klasikuri 



                  cxrili 4. misarTebis maxasiaTeblebi 

# 
maxasiaTeblis 
dasaxeleba 
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s
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gamocdis 
meTodi, 
gosti 

1 2 3 4 5 6 7 8 9 10 11 
1 garegnuli 

saxe 
gamWvirvale 
siTxe Ria 
yviTlidan 
moyavisf-
romde 

erTgvaro-
vani siT-
xe moya-
visfro 
Savamde 

_ gamWvir-
vale 
siTxe 

gamWvir-
vale 
siTxe 

yviTlidan 
muq yavis-
framde 

_ ufero 
zeTi-
seburi 

gamWvir-
vale 
yviTeli- 
yavis-
feri 

151710-70 

2 siblante, 

100°C, sst 
10-25 maRali 

siblantis 
40-45 15-70-120 4,5-50 1000 40-350 32-60 33-66 

3 nacrianoba, % 11-14 _ 11-16 7-14,5 6,5 0,08-0,2 _ 0,06-5,55 12417-73 
4 Semcveloba,% 

fosforis, a/n 
 

1,7 
 
_ 

 
_ 

 
0,8 

 
1,4-6,0 

 
_ 

 
_ 

 
_ 

 
9827-75 

gogirdis, a/n _ _ _ 4,0-5,5 _ _ _ 3-4,5 1431-64 
TuTiis, a/n 3,5 _ _ 0,6 _ _ _ _ 13538-68 
bariumis, a/n 3,1 _ 3,7-12 5,0-8,0 _ _ _ 2,0 13538-68 
kalciumis, a/n 2,0 _ 3,0-6,6 2,0 12-40 _ _  13538-68 
qloris, a/n _ _ _ _ 0,1-0,5 _ _ 1,6-2,0  
meqanikuri  
minarevebi, a/u 

0,15 0,12-0,15 0,05-0,1 0,05-0,25 0,05-0,2 0,1-0,3 ar 
aris 

0,1-0,15 6370-59 

 wylis, a/u kvali kvali kvali kvali kvali _ ar 
aris 

0,15-0,2 2477-65 

 siliciumi, a/n _ _ _ _ _ _ 36-39 _ tp 6.02-
618-72 
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1 2 3 4 5 6 7 8 9 10 11 
5 tutianoba, mg 

KOH/g, 100 g, 
zeTSi, a/n 

15-20 _ 70-130 30-65 _ _ _ _ 11362-76 

6 sisufTavis  
xarisxi – ga- 
WuWyianeba, 
mg/100 g, a/u 

150-300 _ 150-5000 _ _ _ _ _ 12275-66 

7 misarTis pH  
spirt-benzo-
lur an spirt-
toluolur 
narevSi, a/n 

2,7-5,5 2,0-2,8 _ _ _ _ _ _ teqnikuri 
pirobebi 
38 101684-

77 

8 feTqvis tem- 

peratura, °C, 
ara dabali 

165-170 _ 165-190 150-170 60-170 150-165 290 165-210 4333-48 

9 korozia _ iWers _ _ iWers _ _ _ 10584-63 
10 misarTis Sem-

cveli sabazo 
zeTis mdgra-
doba papokis 
meTodiT 

250°C-ze, wT a/n 

45-60 _ _ 50 _ _ _ _ 9352-60 

11 misarTis Sem-
cveli sabazo 
zeTis korozia  
C1 da C2 mar-
kis tyviis  

3,5-4,5 _ _ 15(3)- 
20(10) 

_ _ _ 6-13 20502-75 

12 oTxburTulian 
manqanebSi cve-
Tis gavlena 
sabazo zeTis 
gacveTaze cve-
Tis laqis  

ar normir-
deba 

ar nor-
mirdeba 

_ _ 0,4 
23-37 

_ _ _ osti 
28 129-73 
punqti 

2.4 
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1 2 3 4 5 6 7 8 9 10 11 
 diametri qvemo 

burTulebze, 
mm, a/u 

         

13 gamyarebis 
temperatura,  

°C, ara 
umaRles 

_ (_10)-(_16) _ _ _ _ _ 38 20287-74 

14 mJavuri ricx-
vi, mg KOH/g, 
a/u 

_ 15-75 _ _ _ _ _ 0,3-0,5 5985-59 

15 molekuluri 
masa 

_ _ _ _ _ 4000-
25000 

_ _  

16 Semasqelebeli _ _ _ _ _ 3,5-8,5 _ _ teqnikuri 
pirobebi 
38 10209-72 
punqti 2.5 

17 depolimeriza-
cia, a/n, 
siblantis 

dacema 100°C 

_ _ _ _ _ 2,4 _ _  
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misarTebis nakrebis OЛOA-4594 СА, OЛOA-19803 da PARATONE-8900 

gamoyenebas, maTi kompaundireba kondiciur sabazo zeTTan moxda 110-140°C 

dros energiuli morevis pirobebSi. kompaundireba Catarda or safexurad. 

dadgenil iqna kompaundirebis reJimis da pirobebi. Tavdapirvelad erT 

WurWelSi (kolbaSi) moTavsda sabazo zeTi 20%-is raodenobiT, gacxelda 

130°C-mde energiuli morevis pirobebSi da ulufobiT  daemateba 0,8% 

PARATONE-8900. misarTis srulad gaxsnis mizniT energiuli moreva 

gagrZelda 3-4 sT-is ganmavlobaSi 110-130°C temperaturul intervalSi. 

paralelurad meore WurWelSi (kolbaSi) moTavsda sabazo zeTi 80%-is 

raodenobiT, gacxelda 60°C-mde da TanmimdevrobiT energiuli morevis 

pirobebSi zeTs daemateba misarTebi OЛOA-4594 СА 12%-is da OЛOA-19803 

0,3%-is raodenobiT. 60°C-ze 1-2 sT-is energiuli morevis Semdeg meore 

WurWelSi arsebul masas daemata 60°C-mde gacivebuli PARATONE-8900-iT 

kompaundirebuli zeTi pirveli  WurWlidan. energiuli moreva gagrZelda 

2-4 sT-is ganmavlobaSi 60-70°C temperaturaze. 

orive navTobidan (TeleTi, mirzaani) miRebuli sabazo zeTebi 

kompaundirda erTidaigive raodenobis misarTebiT laboratoriul 

pirobebSi. misarTebad gamoyenebul iqna rogorc zemoT aRniSnuli 

klasikuri misarTebi, aseve iafadRirebuli misarTi `aftabi~. miRebul iqna 

sasaqonlo motoruli zeTebi. 

sasaqonlo motoruli zeTebi gaanalizda, gaiara praqtikuli gamocda 

liTonTa cveTadobaze da RerZul datvirTvaze. analizis Sedegebi 

Sedarebul iqna standartuli zeTis parametrebTan. Sedegebi warmodgenilia 

cxrilSi 5. 

cxrili 5-is monacemebidan Cans, rom navTobebidan (TeleTi, mirzaani) 

Cvens mier miRebuli mza motoruli zeTebis parametrebi standartuli 

zeTis parametrebis TiTqmis identuria. 

navTobebidan miRebuli sabazo zeTi da mis safuZvelze klasikur 

misarTebTan: OЛOA-4594 СА, OЛOA-19803, PARATONE-8900 kompaundirebiT 

miRebuli motoruli zeTebi gamoicada liTonis cveTadobaze. gamocdis 

Sedegebi warmodgenilia cxrilSi 6. 



 

cxrili 5. navTobidan miRebuli motoruli da standartuli zeTebis parametrebi 

 

parametrebis   
  dasaxeleba 
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/m
3  
20
°C
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r
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b
a,
 %

 

TeleTis navTobidan 
35,5 
7-8 

0,01 95 0,011 200 4,2 2,5 _20 895 
1,1 

mirzaanis 
navTobidan 

35,1 
7-8 

0,01 97 0,012 207 4,3 2,6 _22 900 1,1 

TOS-591-2002 
SAE 20W-20API 
 SO/CB 

7,8-8,5 _ 
95  
a/n 

0,015 
a/u 

215 
a/n 

4,0 
a/n 

2,5 
a/u 

_20 
a/u 

900 
a/u 

_ 
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cxrili 6. navTobebidan warmoebuli sabazo da sasaqonlo zeTebis gamocdis 
           Sedegebi liTonis cveTadobaze da RerZul datvirTvaze 
 

sabazo zeTi misarTis gareSe sasaqonlo zeTi 
RerZuli 
datvirTva 

166 182 200 266 282 297 

muSaobis 
xangrZlivoba 

10 wm 10 wm 10 wm 10 wm 10 wm 10 wm 

burTulebis 
cveTis kvali 
diametri, mm  
1. 

 
 
 

4.20 

 
 
 

4.05 

S
ed

u
R
d
a 

g
ai
W
ed

a 

 
 
 

3,71 

 
 
 

3,75 

S
ed

u
R
d
a 

g
ai
W
ed

a 

2. 4.03 4.05 3,73 3,76 
3. 4.15 4.18 3,74 3,73 
saSualo 4.11   3.74   
 

rogorc cxrili 6-dan Cans Cvens mier dadgeniloma misarTebis 

raodenobebma kargi Sedegi mogvca, gauZlo 282 kg RerZul datvirTvas da 

gaiWeda 297 kg-ze RerZuli datvirTvis dros.  

navTobebidan miRebuli sabazo zeTebis SemTxvevaSi (misarTebis 

gareSe) liTonis cveTadobam gauZlo 182 kg-s, xolo 200 kg datvirTvis 

dros gaiWeda. aqedan gamomdinare sabazo zeTebi aucileblad moiTxoven 

misarTebis damatebas sasurveli Tvisebebis mqone zeTebis misaRebad. 

Semdgom etaps Seadgenda namuSevari motoruli zeTebis fraqciis – 

420-500°C gawmenda-regeneracia pirdapiri mniSvnelobiT maTi kvlavgamoyenebis 

mizniT. namuSebari motoruli zeTi damuSavda fizikur-qimiuri meTodebiT, 

rac gulisxmobs mis dawdobas, dekantacias, tutiT damuSavebas mJavuri 

komponentebis mocilebis mizniT, gauwyloebas, centrifugvas da 

gafiltvras. 

namuSevari motoruli zeTebis regeneracia gulisxmobs axali sabazo 

zeTis Tvisebebis mqone zeTebis miRebas, romelTa kompaundirebiT 

misarTebTan miiReba sasaqonlo zeTi. regenirebuli sabazo zeTis 

maxasiaTeblebi: 

1. kinematikuri siblante, mm2/wm, 40°C  _ 39,5; 

2. siblantis indeqsi 

3. refraqcia, 20
Dn       _ 1,4752; 

4. simkvrive, 20
4ρ , kg/m3     _ 881; 
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5. gamyarebis temperatura, °C    _ _14; 

6. feTqvis temperatura Ria tigelSi, °C  _ 204; 

7. gogirdis Semcveloba, %     _ 0,02; 

8. mJavuri ricxvi, mg KOH/1g zeTze   _ 0,01; 

9. feri, ЦРТ-s mixedviT     _ 3; 

10. siblante, %       _ 

11. gamosavlianoba, %      _ 61. 

fizikur-qimiuri meTodebiT damuSavebuli namuSevari motoruli zeTi 

gamoixada vakuumis qveS sxvadasxva narCeni wnevis pirobebSi: Tavdapirvelad 

narCeni wneva iyo 40 mm vercx, wy. sv.; Semdeg – 10 mm vercxl. wy. sv. da 

bolos 1 mm vercxl. wy. sv. 

namuSevari zeTis vakuumis qveS gamoxdis Sedegad miRebul iqna 

benzinisa da dizelis fraqciebi 8-9%-is raodenobiT; zeTis farTo fraqcia 

73-75% da narCeni Seadgenda ~8%-s. 

zeTi farTo fraqcias, anu regenirebul namuSevar sabazo zeTs Seeria 

klasikuri misarTebi zemoT aRwerili pirobebis da reJimis Tanaxmad. 

namuSevari motoruli zeTis regeneraciis etapebi warmodgenilia 

sqemaze. 

namuSevari motoruli zeTis regeneraciis mniSvnelovan faqtors 

warmoadgens isic, rom maTgan gamoiyofa moxvedrili benzinisa da dizelis 

fraqciebis. 

regenirebuli namuSevari motoruli da maT safuZvelze damzadebuli 

(misarTeb damatebuli) sasaqonlo motoruli zeTebis analizisa da 

liTonis cveTadobaze anu RerZul datvirTvaze gamocdis Sedegebi 

warmodgenilia cxrilebSi 8 da 9. misarTebad gamoyenebul iqna klasikuri 

misarTebi da iafadRirebuli `aftafi~. 
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sqema. namuSevari motoruli zeTis regeneraciis safexurebi 
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60°C 
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produqti 

SefuTva 



 50 

 

       

   cxrili 7. mza zeTebis maxasiaTeblebi 

 

 parametrebis   
   dasaxeleba 
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navTobidan 

35,5 
7-8 

0,01 0,5 0,003 95 0,015 5,7 895 >20 3,0 
201 

mirzaanis 
navTobidan 

35,1 
7-8 

0,01 0,8 0,005 97 0,015 5,5 903 >20 3,0 205 
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 cxrili 8. regenirebuli zeTis misarTebis gareSe liTonis  cveTaze gamocdis Sedegebi 
 

RerZuli datvirTva, 
kg 

20 100 120 124 166 182 200 

muSaobis 
xangrZlivoba 

1sT 10wm 10wm 10wm 10wm 10wm 10wm 

burTulebis 
cveTis kvalis 
diametri, mm 

1 1.01 0.99 3.36 3.50 3.55 3.50 3.80 3.95 4.20 4.05 

S
ed

u
R
d
a 

g
ai
W
ed

a 

2 1.87 0.96 3.40 3.45 3.65 3.88 3.86 3.90 4.03 4.05 

3 0.90 0.95 3.45 3.42 3.65 3.70 3.90 3.94 4.15 4.18 

saSualo, mm 0.92 3.45 3.70 0.05 4.15  
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       cxrili 9. klasikur misarTebdamatebuli regenirebuli zeTis liTonis cveTaze  
                  gamocdis Sedegebi 
 

RerZuli 
datvirTva, kg 

20 168 200 224 266 282 299 315 

muSaobis 
xangrZlivoba 

1sT 10wm 10wm 10wm 10wm 10wm 10wm 10wm 

burTulebis 
cveTis kvalis 
diametri, mm 

1 1.01 1.10 2.71 2.69 3.2 3.19 3.38 3.35 

S
ed

u
R
d
a 
8 
w
m-
is

 
S
em
d
eg

 

S
ed

u
R
d
a 
8 
w
m-
is

 
S
em
d
eg

 

S
ed

u
R
d
a 
8 
w
m-
is

 
S
em
d
eg

 

g
ai
W
ed

a 

2 1.07 1.10 2.76 2.74 3.04 3.00 3.16 3.15 

3 1.50 1.25 2.72 2.68 3.05 3.01 3.04 3.13 

saSualo, mm 1.20 2.72 3.05 3.10   
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          cxrili 10. regenirebuli zeTis misarTiT `aftabi~ liTonis cveTaze gamocdis Sedegebi 
 
 

RerZuli 
datvirTva, kg 

20 133 150 168 178 200 224 250 

muSaobis 
xangrZlivoba 

1sT 10wm 10wm 10wm 10wm 10wm 10wm 10wm 

burTulebis 
cveTis  
kvalis 
diametri, mm 

1 1.0 1.04 1.90 2.00 2.51 2.65 2.95 2.90 3.15 3.12 

S
ed

u
R
d
a 
6 
 

w
m-
is

 S
em
d
eg

 

S
ed

u
R
d
a 

g
ai
W
ed

a 

2 1.10 1.04 1.98 2.12 2.68 2.66 3.362.98 2.96 2.18 3.17 

3 1.10 1.03 1.95 2.15 2.75 2.70 3.342.99 3.02 3.16 3.17 

saSualo, mm 1.03 2.02 2.66 2.97 3.74  
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cxrilebidan 8, 9, 10 Cans, rom regenirebuli namuSevari zeTi 

misarTebis gareSe liTonis cveTamedegobaze gamocdis dros SeduRda 182 

kg RerZuli datvirTvis Sedegad, gaiWeda ki 200 kg RerZuli gamocdis 

SemTxvevaSi. 

rac Seexeba misarTebis damatebas, maTi gavleniT regenirebuli 

namuSevari zeTis Tvisebebi gaumjobesda.  

kerZod, iafadRirebuli `aftabdamatebuli~ regenirebuli zeTis 

SemTxvevaSi liTonebi SeduRda 282 kg RerZuli datvirTvis pirobebSi, 

xolo gaiWeda 297 kg-ze. 

klasikur misarTeb damatebuli regenirebuli zeTis SemTxvevaSi 

liTonebi SeduRda 299 kg RerZuli datvirTvis pirobebSi, xolo gaiWeda 

315 kg-ze datvirTvis dros. 
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3. daskvna 
 

1. Seswavlilia saqarTvelos – TeleTis da mirzaanis axali WaburRilebis 

navTobebi. dadgenilia maTi parametrebi da qimiur-jgufuri 

Sedgeniloba; 

2. aRniSnuli navTobebidan gamoyofilia zeTis fraqciebi temperaturuli 

intervaliT 420-500°C. maTi deparafinizaciis da dearomatizaciis Semdeg 

miRebul sabazo zeTisaTvis dadginda parametrebi; 

3. navToburi sasaqonlo zeTis misaRebad sabazo zeTebs daemata 

misarTebis paketi iafadRirebuli misarTi `aftabi~ da klasikuri 

misarTebi;  

4. navToburma sasaqonlo zeTma gaiara praqtikuli gamocda RerZul 

datvirTvaze. yvelaze kargi Sedegi miRebul iqna klasikuri misarTebis 

gamoyenebis dros; 

5. gasamarT sadguridan aRebuli namuSevari motoruli zeTebis narevi 

damuSavda, rogorc fizikuri, aseve fizikur-qimiuri meTodebiT; 

6. meqanikuri damuSavebis Semdeg namuSevari motoruli zeTebis narevi 

daeqvemdebara gamoxdas vakuumis (40 mm vercxl. wy.sv., 10 mm vercxl. wy.sv. 

da 1 mm vercxl. wy. sv.) narCeni wnevis qveS; 

7. dadgenilia gamoxdili regenirebuli namuSevari zeTis parametrebi; 

8. regenirebuli namuSevari zeTs Seeria klasikuri misarTebi `ОЛОА-4594 

СА, ОЛОА-29803, PARATONE-8900~ da iafadRirebuli `aftabi~. winaswar 

dadgenil optimalur pirobebSi; 

9. miRebuli sasaqonlo zeTebi gamoicada liTonis cveTadobaze RerZuli 

datvirTviT;  

10. yvelaze kargi Sedegebi miRebul iqna klasikuri `ОЛОА-4594 СА~ _ 12%, 

`ОЛОА-19803~ _ 0,3%, `PARATONE-8900~ _ 0,8% damatebiT; 

11. misarTebis aRniSnulma raodenobebma ganapiroba liTonis maRali 

gamZleoba RerZuli datvirTvis dros, kerZod SeduReba 282 kg-ze, da 

gaWedva 315 kg-ze, rac ayenebs mas sazRvargareTuli zeTebis doneze. 
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