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biznes-inJineringi transportSi

sawvavis temperaturis cvlilebis gavlena  dizelis Zravidan 

gamonabolqv gazebSi arsebuli mavne  komponentebis Semcvelobaze

oTar jijavaZe, profesori
Teimuraz CoxaraZe, profesori

reziume

statiaSi warmodgenilia gemis dizelis 
Zravis  maRali wnevis magistralSi sawvavis tem-
peraturis  amaRlebis eqsperimentis Sedegebi.  
ganxilulia cilindrSi sawvavis TviTaalebis 
periodis Seyovnebis  gavlena  narevis  tempera-
turaze  da gamonabolqv gazebSi arsebuli mavne 
komponentebis Semcvelobaze. aseve SemoTavaze-
bulia meTodi, romelic iTvaliswinebs sawvavis 
temperaturis momatebas maRali wnevis zolze, 
ris Sedegadac  izrdeba sawvavis kumSvis koe-
ficienti, xolo  siblante da  simkvrive kle-
bulobs. eqsperimentebis  Sedegebidan Cans, rom 
sawvavis gaxurebis Sedegad xdeba wnevis zrdis 
xarisxisa da  agreTve  wvis maqsimaluri wnevis 
Semcireba cilindrSi. aRniSnuli cvlilebebi 
iwvevs muSa ciklis saSualo temperaturis kle-
bas da sawvavis wvis srulyofis xarisxis mate-
bas. rac uzrunvelyofs  wilobrivi datvirTvis 
reJimebSi Zravis muSaobis dros gamonabolqv 
gazebSi naxSirwyalbadis Semcvelobis xarisxis 
klebas.

Summary
Changes in temperature of the exhaust gases of the die-

sel engine on the content of harmful components

O. Djijavadze., 
T. Chokharadze

Results of experiment on heating of fuel on a line of the 
high are presented Pressure, formation of the theory of the 
period of a delay of spontaneous ignition of fuel is consid-
ered in The cylinder of the diesel engine, its influence on 
temperature of a gas mix during the worker Cycle and the 
maintenance of harmful impurity in the fulfilled gases. The 
inventive method, which takes into account the temperature 
of the high pressure fuel line, which leads to an increase in 
the degree of compression of fuel, and the viscosity and 
density decreases. Experimental results show that the fuel 
pressure increases as a result of heating and as the maxi-
mum combustion pressure cylinder. These changes result 
in reduced cycle average temperature and fuel combustion 
to improve growth.

* * * * * *

xangrZlivi reisis dros gems xSirad uxdeba 
curva rTul navigaciur pirobebSi, rodesac 
mTavari Zravi muSaobs simZlavrisa da brunTa 
sixSiris zRvrul mniSvnelobaze. mag, zRvis 
Relvis dros lilvis brunTa sixSire SeiZleba 
gaizardos maqsimalur mniSvnelobamde, romlis 
drosac Zravis moZrav detalebSi warmoiSveba 
saSiSi meqanikuri daZabulobebi.

gemis mTavari Zravis   xangrZlivi da ekonomi-
uri muSaobis ZiriTad pirobas warmoadgens  misi 
nominaluri datvirTva,  romlis drosac sas-
urvel siCqaresTan erTad  uzrunvelyofilia 
gemis maqsimaluri ekonomiuroba.

gemis manevrirebis dros Zravi muSaobs cv-
ladi datvirTvis reJimebSi da lilvis brunvis 
winaaRmdegobis simZlavris maqsimalur pirobeb-
Si.

maqsimaluri simZlavriT muSaobis SemTx-
vevaSi Zravis  mabruni momenti SeiZleba bevrad  
aRematebodes nominalur mniSvnelobas. am dros 
xdeba Zravis siTburi gadatvirTvebi da misi 
detalebis Termuli daZabulobebi Rebuloben 
zRvrul mniSvnelobebs.  magram, amasTan erTad, 
gems xSirad  uwevs  muSaoba curvis gansakuTre-
bul  rTul pirobebSi, rodesac cvladi dat-
virTvebis moqmedebis Sedegad  Zravi nominal-
uri reJimidan gadadis wilobrivi datvirTvis 
(manevrirebis) reJimSi. analogiuri situacia 
iqmneba dizel-generatoris muSaobis drosac, 
mag: satvirTo operaciebis dros,  drois mcire 
SualedSi moxmarebuli simZlavre  SeiZleba  
gaizardos 30% dan 90% mde.

erTi sityviT, gemis ZravebSi muSa proce-
sis mkveTri cvlileba  iwvevs ara mxolod 
sawvavis  xarjis gazrdas, aramed gamon-
abolqv gazebSi arsebuli mavne nivTierebeb-
is naxSirJangisa  (CO)  da naxSirwyalbadis 
(CnHm) zrdasac. 

gamonabolqvi gazebis toqsikurobis Sesam-
cireblad, Zravis muSa procesebze awarmoeben 
zemoqmedebas sxvadasxva meTodebiT,  mag: saw-
vavSi wylis SereviT, frqvevanebis modernizire-
biT, gamonabolqvi gazebis recirkulaciiT, 
wilobrivi datvirTvis  dros Cabervis haerisa 
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da gamagrilebeli wylis temperaturis gazrdiT 
da a.S.

kvlevis mizans  warmoadgens  axali meTodis 
SemuSaveba, romelic Seamcirebs   gamonabolqvi 
gazebis toqsikurobas  gemis dizelis  Zravis 
gardamaval reJimSi muSaobis dros. 

gamonabolqvi gazebis toqsikurobis gazr-
das safuZvlad udevs  dizelis Zravis Tburi 
datvirTvis  mkveTri cvlileba gardamaval 
reJimSi muSaobis dros, rasac Tan axlavs 
gamonabolqv gazebSi CO, Cn Hm da NOx 

- is  koncentraciis zrda, romlis gamomwvevi 
faqtorebia:

- sawvavis Sefrqvevis  momentSi cilindrSi 
haeris  temperaturis Semcireba (cilindris 
kedlebi haers ver gadascems  sakmaris siTbos);

 - haeris siWarbis dabali koeficienti  
(romelic SesamCnevia gazoturbinuli Cabervis 
ZravebSi turboagregatis maRali inerciulobis 
gamo).

aRniSnuli faqtorebi uSualo gavlenas 
axdenen sawvavis TviTaalebaze da TviTaal-
ebis periodis  τi  Seferxebaze, romlis empiri-
uli gansazRvra SesaZlebelia Sedegi for-
muliT;

 ; (1)
sadac: A- dizelis mudmiva, romelic da-

mokidebulia mis konstruqciul Tavisebure-
bebze;  τi- TviTaalebis  Seferxebis periodi; 
p1- gazebis wneva cilindrSi sawvavis Se-
frqvevis momentSi, mpa;  T1- gazebis temperatu-
ra cilindrSi sawvavis Sefrqvevis momentSi, 
K; Cm - dguSis saSualo siCqare, m/wm.

aRniSnuli formulidan gamomdinare-
obs, rom sawvavis Sefrqvevis momentSi tem-
peraturis 50 K dakleba iwvevs TviTaalebis  
Seferxebis periodis  7-10%-iT gazrdas. xolo  
TviTaaleba, romelic mimdinareobs haeris 
siWarbis dabali koeficientis pirobebSi, 
xels uwyobs sawvavis arasruli wvis koefi-
cientis zrdas. es movlena  xarisxobrivad 
damowmebulia  sawvavis TviTaalebis  Sefer-
xebis periodis  ricxviTi modelirebis meTo-
diT kvlevis SedegebiT [3]. magram, radganac 
aRniSnuli meTodi ar iZleva  zust raode-
nobriv maCveneblebs, misi praqtikuli gamoy-
eneba sakmaod SezRudulia.

sawvavis TviTaalebis periodis Sesamcire-
blad SemoTavazebulia sxvadasxva meTodebi. maT 
Soris, Sesafrqvevi sawvavis temperaturis mo-
mateba gardamaval reJimebSi.  SemoTavazebulia  
agreTve sawvavis temperaturis gazrda dabali 
wnevis zolze [4]. magram aRniSnuli  meTodi ver 
uzrunvelyofs Zravis TiToeul cilindrze 
sawvavis temperaturis zrdas da amasTanave,  am-

cirebs sawvavis maRali wnevis tumbos eqsplu-
ataciis periods.  

zemoTaRniSnulidan gamomdinare, SemoTava-
zebulia meTodi, romelic iTvaliswinebs saw-
vavis temperaturis momatebas maRali wnevis 
zolze, ris Sedegadac  izrdeba sawvavis kumSvis 
koeficienti, xolo  siblante da  simkvrive 
klebulobs.

sawvavis kumSvis koeficientis damokide-
buleba  temperaturis matebaze miaxloebiT 
aisaxeba formulebiT 2,3 [2]:

sadac:  ζ0, ζp, ζ50 - kumSvis koeficientebi, at-
mosferuli, Sefrqvevisa da 50 mpa. wnevebis 
dros. mpa-1

βpm- sawvavis simkvrivis gavlenis koefi-
cienti, mpa-2 sawvavis temperaturis 

pm- sawvavis wneva sistemaSi. aRniSnuli me-
Todis gamoyeneba iZleva ormag efeqts:

erTia is, rom sawvavi  temperaturis zrdis Se-
degad ufro metad ikumSeba, ris gamoc mcirdeba 
Sefrqvevis winswrebis kuTxe.  sawvavi ifrqveva 
ufro maRali temperaturis sivrceSi da ufro 
male orTqldeba, rac xels uwyobs TviTaalebis 
Seferxebis periodis Semcirebas.

da meore - radganac sawvavis asaorTqleblad 
ixarjeba naklebi siTbo, amitom TviTaalebis 
Seferxebis dros wvis kameraSi wneva da tem-
peratura ufro maRalia.gemis damxmare dize-
lis Zravze Catarebuli eqsperimenti asaxavs 
sawvavis temperaturis momatebis gavlenas muSa 
procesze. danadgaris sqema mocemulia nax.1.

nax.1 eqsperimentuli danadgaris sqema:

1 - sawvavis temperaturis gadamwodebi; 2 - 
vibrogadamwodebi; 3 - temperaturis maregu-
lirebeli; 4 - gamaxurebeli elementi; 5 - saw-
vavis maRali wnevis tumbo; 6 - generatori; 7 
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- dizelis Zravi; 8 - gamonabolqvi gazebis tem-
peraturis gadamwodebi; 9 - wnevis gadamwodebi; 
10 - indikatoruli diagramisa da vibrosignalis 
amsaxveli mowyobiloba.

nax.2 sawvavis temperaturis  gavlenas muSa 
procesze.

___   muSa procesi sawvavis gaxurebis gareSe;
------   muSa procesi sawvavis 430 K gaxure-

biT.
rogorc diagramidan  (nax.2) Cans, aalebis 

aqtiuri fazis sawyis momentSi wneva cilin-
drSi daaxloebiT 0,2 mpa.-iT metia, rac Seesa-
bameba temperaturis 30-50K matebas.

nax.3.  sawvavis Sefrqveva wilobrivi dat-
virTvis reJimSi.

------   indikatoruli diagrama;  ___  
vibrodiagrama.

 eqsperimentebis SedegebiT dadginda, rom 
1600C-ze maRla sawvavis gaxureba mizanSewon-
ilia, radganac aRniSnuli temperaturebis 
SemTxvevaSi, SeimCneva sawvavis namati Sefrqveva 
gafarToebis zolze da Sesabamisad wvis wnevis 
xarisxis mateba.  amasTanave, temperaturul dia-
pazonSi 500C  dan 1400C - mde adgili aqvs wne-
vis zrdis xarisxis klebas da wvis maqsimaluri 
wnevis Semcirebas (nax.3). eqsperimentebis Sede-
gebidan gamomdinare, SemoTavazebulia sawvavis 
TviTaalebis periodis Seferxebis gansazRvra 
empiriuli formuliT, romelic modificirebu-
lia Sefrqvuli sawvavis  temperaturis cvli-
lebisaTvis.

            (4)

sadac: P1- cilindris wneva, mpa; Cm- dguSis 
saSualo siCqare, m/wm; A-Zravis mudmiva; T1 - ga-
zebis temperatura cilindrSi, K; B,n- sawvavis 
momzadebis parametrebis ganmsazRvreli em-
piriuli koeficientebi; ∆T

saw
.- Sefrqveuli 

sawvavis temperatura.
eqsperimentebis  Sedegebidan Cans, rom saw-

vavis gaxurebis Sedegad xdeba wnevis zrdis 
xarisxisa da  agreTve  wvis maqsimaluri wnevis 
Semcireba cilindrSi. aRniSnuli cvlilebebi 
iwvevs muSa ciklis saSualo temperaturis kle-
bas da sawvavis wvis srulyofis xarisxis mate-
bas. rac uzrunvelyofs  wilobrivi datvirTvis 
ReJimebSi Zravis muSaobis dros gamonabolqv 
gazebSi naxSirwyalbadis Semcvelobis xarisxis 
klebas.

aRniSnuli meTodi gansxvavdeba winamorbedi 
meTodebisagan imiT, rom misi realizacia Se-
darebiT martivia da teqnikuri momsaxurebis 
xarjebic gacilebiT naklebia. amasTan erTad, 
Zravis muSa procesze ar xdeba datvirTvis mkve-
Tri cvlilebebiT gamowveuli negatiuri zemo-
qmedeba da sawvavis aparaturac daculia ara-
Tanabari cveTisagan.
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