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ãi,a bkafclaIka l%u

uq,a ãi,a tka‚ul oykh is≥jQ whqre

fuys olajd we;af;a uq,skau ãi,a ú≥ï l%uh ksr®udKh

ls¯fï° ãi,a ú°u is≥ l< wdldrhhs' pQIK myfr®° is,skavrhg

mqrjd.;a jd;h iïmSvk myfr®° 16:1 isg 22:1 olajd w;r jQ
iïmSvk wkqmd; w.hla hgf;a 450 psi isg 800 psi olajd jQ
mSvk w.hlg by< tk msiagkh u.ska mSvkh lrkq ,nhs' túg

tu jd;fha WIaK;ajho fi' 700 isg 900 olajd jQ w.hlg

m;afjhs' fuf,i b;d by< WIaK;ajhlg m;a WKqiqï jd;h ;=,g

wêl mSvkhlska hq;=j ãi,a ú°fuka iajhxlS%hju tu ãi,a oykh

ù ;dmh msg lr is,skavr ;=, mSvk b;d by< kkajd msiagkh

;†ka my<g f;rmSfuka n, myr we;s lrkq ,nhs' fuf,i

msiagkh u;gu ãi,a ú†k f,i ksr®udKh l, bkafclaIka moaO;s

wo äfrlaÜ bkafclaIka f,i ye¢kafjk w;r bka we;sfjk jdis

fukau wjdis fudkjd±hs ó<Ûg fidhd n,uq'

iïmSvk myr n, myr

ãi,a bkafclaIla l%u������ ������

bf,lafg%dksla
 ãi,a bkafclaIka

ã'tï'tï'oikdhl

fuu fjí msgqj ilid we;af;a by;

olajd we;s bf,lafg%dksla ãi,a bkafclaIka lD;sfha

05 jk  m˙Éf√ofhka Wmqgd.; lreKq weiq˙ks'
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by; f√ofhka úia;r l, wdldrhg äfrlaÜ bkafclaIka

l%ufha°  ãi,a tka‚ul ãi,a ú°u msiagkh u;gu is≥ùfï°

oykh i|yd wjYH oyk l=àrho msiagkh u;u ksr®udKh lr

.kq ,enqks' my; igyfkka th olajd we;' fuys° we;sfjk úYd,

;dm m%udKh wmf;a fkdf.diska iïmSvkh jQ jd;h u.skau

wjfYdaIKh lr .ekqu ksid b;d fyd| ldhH_CIu;djhla fuu

tka‚fuka ,nd.; yelsjqks' tfy;a fuys we;s fodaI lsysmhlao

fjhs'

 fuys we;sjqkq tla

fodaIhla jkafka msiagkh u;u

CI◊lj oykh is≥ùu ksid

;o .eiaulska hq;=j CI◊lj

msiagkh my;g ;,a¨ùu

wdrïN ùuhs' fmg%,a bkaOkhg

jvd ãi,a bkaOkfha ;dm ckk

w.h jeäùu fuhg ;j ≥rg;a

fya;= fjhs' fuf,i ;o

.eiaulska hq;=j CI◊lj

oykh ùu tka‚fï fldgiaj,g

iqjodhl fkdjqkq w;r tys

.eiau r:fha iqjmyiqjgo

msiagkh u;=msg oyk l=àrh
ielfik whqre

n,mdkakg úh' fuys° mSvkh CI◊lj by< hdu ksid ãi,a

bkaOkfhka fldgila msms¯ugo ,laùu fya;=fjka ãi,a fkdla ùuo

we;sjqks' tfukau tka‚fï ls%hdld¯ y~o b;d jeäúh'

fuys° we;sjqkq ó<Û m%Odk fodaIh ãi,a iy jd;h

fyd¢ka ñY% fkdùuhs' th meye†<sju by; igyfkka  jgyd.;

yels fjhs' tkï fuys° ãi,a iy jd;h ñY%ùu bkafclagrfhka

ãi,a ú°u;a iu.   is≥jk w;r túgu ãi,a oykh;a we;sfjhs'

fuys° bkafclagrh wjg uq,skau oykh we;sù tys we;s Tlaiscka

jeh jk w;r bkamiq ;j ≥rg;a ãi,a ú†kq ,nkafka tu Tlaiscka

rys; ±fjk .skak ;=,gh' fuh je<laùug bkafclagrfha me;a;g

is≥re ;kd we;s w;r bkafclagrhg imhk ãi,a j, mSvk w.ho

b;d by< w.hl ;nd we;' túg by; igyk whqre ãi,a jd;h

;=, wE;g ú°u is≥jk w;r tu.ska fkdoejqkq ãi,a iu. l=àrh

wE;ska we;s Tlaiscka iys; wΩ;a jd;h yuqùug i<iajd we;'

■ äfrlaÜ bkafclaIka l%ufha jdis iy wjdis

is,skavrh ;=, jd; iq,s
we;sjk whqre

ãi,a iu. jd;h ñY%ùu  jeä †hqKq ls¯ug we;s tlu

úl,am ms<shu ãi,a ú°u iu.u iïmSvkh jQ jd;h tl;ek

;sfnkakg fkdyer th iq<s wdldrhg ;o p,khlg (Turbu-
lence) m;a lrùuhs' th iïmSvk myfr®°u hï muKlg is≥jk

w;r fuu igyfkka th olajd we;' fuf,i jd;h Odrdjla f,iska

iïmSvk myfr®° jáka we;=,g fhduqùu ksid bkafclagrh wi,g

wΩ;a jd;h ,eî ãi,a jd;h yd ñY%ùu †hqKqù oykhg wjYH

Tlaiscka iemhSu is≥fjhs' tfy;a fuh we;a;jYfhkau m%udKj;a

fkdjQ w;r fuhg jvd iq<s we;sfjk f,i fuu oyk l=àrh

ksr®udKh l, hq;=úh' ta wkqj ksIamdolhska úiska lrkq ,enqfõ

fuf,i iïmSvkh jk jd;h fjk;a fÉïnrhlg we;=Ωùug

i<iajd tys° we;sfjk jd; iq<s u;g ãi,a ú°uhs' ta wkqj ;j;a

bkafclaIka l%u lsysmhlau ìysjqkq w;r tajdfha ãi,a jd; ñY%ùu

idr®:lj is≥j Wiia M, ,nd .ekSug yels jqj;a tys° fuu uq,a

l%ufha fkd;snqkq fodaIo we;súh' fï ksid fuu uq,a ãi,a

bkafclaIka l%uh Ndú;fhka bj;a fkdjqks' ta w;ru ãi,a

bkafclaIka l%u lsysmhlau  ìysjqkq ksid fïjd y∫kd.ekSug fjka

fjka jYfhka tu moaO;s  kï ls¯ugo is≥úh' tys° fuu uq,a ãi,a

bkafclaIka l%ufha° fl,skau msiagkh u;g ãi,a ú°u ksid th

äfrlaÜ bkafclaIka (Direct Injection) kñka ye¢kajqkq w;r
wfkl=;a bkafclaIka l%u j,° fjk;a l=àrhlg  jd;h f.k tys°

ãi,a ú°u ksid tu l%u ish,a, bka äfrlaá bkafclaIka (In direct
Injection) kñka ye¢ka jqks'

■ äfrlaÜ bkafclaIka l%ufha° jd; iq,s
   we;s ls¯u

ãi,a bkafclaIla l%u
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■ bkaäfrlaÜ bkafclaIka l%uh
Indrect Injection process

.af,da ma,.a

bkafclagrh

bka äfrlaÜ ãi,a bkafclaIka l%uh

bka äfrlaÜ

bkafclaIka l%ufha°

is,skavrh ;=, iïmSvkh

jk jd;fhka fldgila

fyâ tl ;=,u ksr®udKh

lrk ,o wu;r oyk

l=àrhlg f;rmd y˙kq

,nk w;r ãi,a ú°u

is≥jkafka tu fmr

fÉïnrh ;=,g ,nd.;a

iïmSä; jd;h ;=,gh'

tys° tu jd;h ;o

i q< shl a  f,i sk a

fÉïnrhg we;=Ωùu

igyfka olajd we;s whqre m%n, jd; iq<s we;sfjk ksid äfrlaÜ

bkafclaIka l%ufha° fuka ñY%Kh ;=, ãi,a ú°u jeä wE;lg

úyso heùug wjYH fkdjqkq w;r  bkafclagr mSvkho wvlska

muK wju l, yels úh' th idudkHfhka bar.125 la muK úh'

fï ksid tys fldgia CIh ùu fukau tka‚fï ls%hdld˙;ajh i|yd

tka‚u u.skau Wrd.kakd Yla;s m%udKho wju úh'

by; olajk ,o wdldrhg äfrlaÜ bkafclaIka l%ufha°

hï hï jdis ,enqkd fiau wjdis lsysmhlao úh' bka m%Odk fodaIh

tka‚u isis,a úg  mk .ekaùu wmyiqùu úh' thg fya;=j tka‚u

mk .ekaùfï° is,skavr u; iïmSvkh ù WKqiqï jk jd;h

fuf,i ;j;a isis,a l=àrhlg uqod ye¯u ksid tys ì;a;s u.ska

r;ajqkq jd;fhkaa ;dmh Wrd .ekSuhs' fuu fodaIh msgq ±lSug

igyfkau olajd we;s whqre .af,da ma,.a (Glo pl gs) fhdod
tka‚u mk.ekaùug fmr fÉïnrh WKqiqï lr.ekqug l%u fhdod

.kakd ,°' ta fya;=fjka äfrlaÜ bkafclaIka tka‚kaj,g;a jvd

myiqfjka isis,a foaY.=K j,° fuu bkaäfrlaÜ bkafclaIka iys;

tka‚ka mk .ekaúh yelsúh' flfia kuq≥ fuu bka äfrlaÜ

bkafclaIka l%uh iys; tka‚ka j, bkaOk m˙fNdackh (F el
cons mp ion) äfrlaÜ bkafclaIka tka‚kaj,g jvd jeä úh'
thg fya;=j  fuu l%ufha° ;dmh wmf;a hdu jeäùuhs' fujeks

jdis ksid äfrlaÜ bkafclaIka tka‚ka  ksIamdokh wog;a ta

whq˙kau is≥jk kuq;a tajd ldr® jeks ieye,a¨ r: i|yd t;rï

fhdod fkd.kshs' tfy;a úfYaI bkafclagr fhdod fuu fodaI

bj;al,  äfrlaÜ bkafclaIka l%u iqfLdamfNda.s fudagr® r:j, mjd

fhdod .efkhs'

bka äfrlaÜ ãi,a bkafclaIka l%ufha°

jd; iq,s we;s lr.ekqu

ãi,a bkafclaIla l%u

ksid ú†k ãi,a m%udKh jd;h iu. fyd¢ka ñY% fjñka oykhg

,lafjhs' tfy;a fuys we;sjkafka b;d ire ñY%Khls' ukao

is,skavrh ;=,g ,nd.;a jd;fhka fldgilg muKla iïmQr®K

ãi,a m%udKh ú†k neúks' fï ksid th ;=, mQr®K oykhla is≥

fkdjQjo ±fjñka mj;sk .s◊ oΩj  we;sjQ iq<s ksid (T rb -
lence) fõ.fhka is,skavrh u;g ;,a œ̈ù tys we;s b;s˙ jd;fha
we;s Tlaiscka yd tlaj mQr®K oykhlg m;aj l%udKql+, n,

myrla we;s lrhs'

bkaäfrlaÜ ãi,a bkafclaIka l%uh u.ska mefikacr®

fudagr® r: iy ieye,aΩ jEka r: i|yd wjYH jQ wvq ls%hdld¯

y~la iys; jvd;a iquq≥ ls%hdld˙;ajhlska hq;a ãi,a tka‚ka

ksr®udKh l< yels úh' ;jo fuys° mQr®K oykhla is≥jk ksid

th jvd;a m˙ir ys;ldó úh' fuys° fmr fÉïnrh ;=, ãi,a

hï muKlg ±ù b;s˙h muKla msiagkh u; ±ùu ksid msiagkh

my<g f;rmSu l%u l%ufhka is≥ùu fuu tka‚fï .eiau wju

ùug;a y~ wvqùug;a fya;= úh' fuf,i oykh i|yd jeä

ld,hla ,nd .ekSu fya;=fjka is,skavr ;=, CI◊l mSvk by<

hdula is≥ fkdjqkq w;r tu.ska ãi,a fkdla ùu tkï  ñY%Kh ±ùu

fjkqjg is≥jk msms¯u iïmQr®Kfhkau msgq ±lsh yelsúh' fuu

jd; iq,s

bkafclagrh

fmr fÉïnrh
.af,da ma,.a



ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

bf,lafg%dksla ãi,a bkafclaIka ���
�� ������

■ fmr oyk l=àr l%uh
Prechamber system

fmr fÉïnr ãi,a
bkafclaIka l%uh

fuys olajd we;af;a uq,skau

bka äfrlaÜ bkafclaIka l%uh

i|yd w;sfr®l fÉïnrh ksr®udKh

l< wdldrhhs' fuys° iïmsvk

jd;fhka 20] isg 35] olajd jQ

m%udKhla fuu w;sfr®l fÉïnrh

;=,g f;rmd hejqkq w;r oykh

wdrïN jQfha tu jd; fldgfiks'

bkafclagrh u.ska fuu fÉïnrhg

ú†k ãi,a ;j ≥rg;a ishqïj

fldgiaj,g lvd .ekqu   i|yd

igyfka olajd we;s whqre fÉïnrh

;=,  l=vd ;eáhla iú flreKq w;r tys je°fuka ãi,a wxY= j,g

fn°u is≥jqks' fï wkqj äfrlaÜ bkafclaIka l%ufha° fhdod.;a

yria w;g msysá l=vd is≥re iys; bkafclagr fuhg  fhdod.;

fkdyels jQ w;r ta i|yd fgdaÉ t<sh fuka fla;= wdldrhg ãi,a

ú†k f,i ;ks is≥r  iys; bkafclagr fuys° fhdod.; hq;= úh'

;jo fuu l%uh i|yd .af,da ma,.a wksjdr®hfhkau fh≥kq kuq;a

igyfka th we;=,;alr ke;' flfia kuq≥ miq ld,fha° fï

wdldrhg is≥jk bkaOk jd; ñY%ùu;a m%udKj;a fkdjk nj

jegyqKq miq iq<s fÉïnr (Swirl chamber) l%uh ksr®udKh jqks'

■ iq<s iys;  l=àr l%uh
Swirl chamber system

iq,s fÉïnr äi,a
bkafclaIka l%uh

fuys olajd we;af;ao

bkaäfrlaÜ bkafclaIka l%uhla

kuq;a fuh fmr igyfkka wm

W.;a l%uhg jvd uola fjkia

jQjls' fuys° oyk l=àrh f.da,dldr

f,iska ksr®udKh lr th ;=,g

.kakd jd; m%udKh jeä ls¯ug

jd;h we;=Ωjk fodrgqjo úYd,

lr we;' fï wkqj fuu l%ufha°

is,skavr u; mSvkh jk jd;

m%udKfhka 50] isg 75] olajd

m%udKhla fÉïnrh ;=,g f;rmd hefjk w;r fuf,i jd; Odrdj

jeäùfuka iEfok iq<sho b;d m%n, fjhs' ta wkqj b;du;a fyd¢ka

ãi,a jd;h iu. ñY%ù mQr®K oykhla ,nd fohs' fuys°o isis,a

tka‚ka mk .ekaùfï ≥j_,;djh we;sfjk neúka .af,da ma,.a

fhdod.; hq;= fjhs'

äfrlaÜ bkafclaIka iy bka äfrlaÜ bkafclaIka

ms<sn|j wms ±ka idudkH wjfndaOhla ,nd isáuq' wmf.a  wruqK

kùk bf,lafg%dksla md,k ãi,a bkafclaIka l%u wOHhkh neúka

ta i|yd fuu bkafclaIka l%u ms<sn|j ,nd.;a iqΩ ±kqu

m%udKj;ah' tfia fkdue;sj ±kg Ndú;fha we;s fuu bkafclaIka

j._ ieullau ms<sn|j wOHhkh lrkafka kï ta i|yd fuu

.%ka:h iïmQr®Kfhkau fjka ls¯ug is≥jkq we;' fï ksid tu

wu;r ú≥ï l%u w;=˙ka lsysmhla muKla y∫kajd°ug my; f√oh

fjka flfr®'

(B) (C)

A. oyk l=àr iys; bkafclagrhla

B. oyk l=àrh iys; msiagkhla

C. jd; fldaI iys; oyk l=àr l%uh

fuys A igyfkka úfYaI bkafclagrhla olajd we;'

tkï fuys w;sfr®l oyk l=àrh msysgd we;af;ao bkafclagrh

;=,uh' fuys B igyfkka olajd we;af;a äfrlaÜ bkafclaIka

l%ufhau fhdod .kakd úfYaI msiagka jr®.hls' äfrlaÜ bkafclaIka

M-system hkqfjka fuh ye¢kafjhs' fuys oyk l=àrh msiagkh

;=,u f.da,dlr f,i ilid jd; iq<s we;s lr oykh idr®:l lr

.ekqug W;aidy f.k ;sfnhs' ta i|yd fhdod f.k we;af;ao úfYaI

bkafclagrhls' ukao tys fkdi,h u.ska ãi,a ú°u tla

fldaKhlg wkqj ;ks is≥rlska is≥jk neúks' by; C igyfkka

olajd we;af;a ãi,a jd; ñY%Kh b;d fyd¢ka mj;ajd .ekSu i|yd

fhdod .kakd ;j;a tla l%uhls' jd fldaI (Air cell) hkqfjka
ye¢kafjk fuu l%ufha°o fldaIhla f,i ieliQ oyk l=àrh ;=,g

ãi,a úo tys we;sfjk oykh miqj msiagkh u;=msgg f.k ths'

tu.skao bka äfrlaÜ bkafclaIka l%ufha° ,efnk jdis tf,iu

,nd.; yelsj ;sfnhs'

ãi,a bkafclaIla l%u

(A)

úúO bkafclaIka l%u
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gr®ìhq,kaia jeä lr .ekSfï Wml%u

fuys olajd we;af;ao ãi,a tka‚kaj, iq,s jeä lr

.ekqug fhdok ,o Wml%u folls' fuu jï igyfkka olajd

we;af;a bka,Ü jE,ajh u; idok ,o .eÜgla ( Mask) u.ska iq,s
we;slrk wdldrhhs' ol=Kq miska olajd we;af;a kùk r:hl fuu

udialaa jE,ajh iu. bkafÜla fmdar®Ü tl ;=, we;sl, kd,sldjla

fukau msiagkfha we;s úfYaI yevho wkqj b;d m%n, whq˙ka iq,s

we;s lrkd wdldrhls'

 fuu ksoiqka ;=,ska fujeks ksr®udK ;j;a fldf;la ìysj

weoa±hs jgyd.; yel' fï iEu ksr®udKhlskau wmg mejfikafka

ãi,a bkafclaIka l%ufha ;snQ fodaI bj;a lr .ekqug .;a

W;aidyhkah' kùk ãi,a bkafclaIka moaO;s ìysj we;af;a ãi,a

moaO;s ;=, ieÛjqkq fodaI i|yd fhdok ,o fujeks ms<shï j,ska

idr®:l m%;sM, fk,d .ekqug fkdyels jQ ksidh' flfia kuq≥ kùk

ãi,a moaO;s wOHhkhg tajd fh≥ug fya;= jQ fujeks fodaI

wksjdhH_fhkau wjfndaO lr.; hq;=fjhs' thg fyd|u u. fujka

ksr®udK ;=,ska tajd fh≥ug fya;=jQ fodaI wjfndaO lr .ekquhs' fï

wkqj b†˙fha° ksIamdolhska úiska fidhdf.k we;s iEu ksr®udKhlau

b†˙m;a fkdlrk w;r ta w;=˙ka wjYH fodaI y∫kd .ekqug

Wmld¯jk ksujqï muKla b†˙m;a flfrkq we;' ksoiqkla f,i

±kg ãi,a fmdïm j, .jkr jr®. rdYshla fhdod .efkk kuq;a

tys we;s ≥j_,;d wjfndaO lr .ekqug fuys úia;r flfrkafka

bka lsysmhla mu◊'

udiala /mask (B)(A)

������ ���
�� ãi,a bkafclaIla l%u


