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 b.aksIka fkdla ùu

fmg%,a fudagr® r: Odjkfha° tka‚fï we;sfjk b.aksIka

fkdla ùu ke;akï b.aksIka .eiSu hkqfjka ye|skafjk widudkH

ls%hdj,sh iEu ̇ h≥frl=u fyd¢ka okakd fohls' ̇ h≥frl= fkdjqk;a

fuys° msgfjk wuq;= wdldrfha y~ u.ska fï ms<sn|j fndfyda

fofkla fyd| wjfndaOhla ,nd we;sjdg iel ke;'

b.aksIka fkdlaùu tka‚ulg ydks f.kfok whqre

fuu  igyfka olajd we;af;a tl †.g fkdla ùug ,lajQ

tka‚ka follska ,nd.;a msiagka folls' fuys jïmi msiagkh fkdla

ùu ksid is≥re ù we;' ol=Kq mi msiagkfha by< odrh

iïmQr®Kfhkau lvf;dΩ ù we;' fuu msiagka j,g is≥j we;s

ydksh foi n,k úg fuu  b.aksIka fkdlaùu tka‚ulg

fldfy;au  iq≥iq fohla fkdjk nj wuq;=fjka úia;r l< hq;=

fkdfjhs' tfy;a tka‚ulska b.aksIka fkdla ùu iïmQr®Kfhkau

bj;a l< fkdyels fodaIhla njg m;aj ;snQ ksid fuu fodaIh

b.aksIka fkdlaùu
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fudagr® r: b.aksIka moaO;s

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

ms<sn|j jeä úia;r iemhSfuka ksIamdok  iud.ï  iïmQr®Kfhkau

mdfya je<lS we;' Tjqkaf.a W;aidyh fld;rï idr®:lj we;ao h;a

;u r:fha tka‚fuka b.aksIka fkdla jk y~ fkdwefia kï th

hï fodaIhla hhs is;k ;rug r: ysñhka uq,dù we;' ta flfia

jqj;a kùk;u fudagr® r: j,ska b.aksIka fkdla ùu iïmQr®Kfhkau

bj;a lr we;s w;r ta i|yd fldïmshqgr md,kfhka hq;a b.aksIka

moaO;s mjd fhoùug is≥j we;' ta wkqj fuu fodaIh tka‚ka ;=,ska

m,jd ye¯ug ;snQ wmyiqj is;d .; yel' fï w;r fuu lD;sfhka

flfrkafka fuys fojk lD;sfhka úia;r flfrk tjka m˙.Kl

md,kfhka hq;a ixlSr®K moaO;s jgyd .ekSug wjYH uQ,sl oekqu

,nd°u neúka b.aksIka fkdla ùu ms<sn|j iïmQr®K úia;rhla

fuys b†˙m;a flfrhs'

■ b.aksIka fkdlajk wdldrh

b.aksIka fkdlaùu (Knocking) hkq oyk l=àrh ;=,
fmg%,a jd; ñY%Kh tla;rd widudkH wdldrhlska ±ùula nj;a

tys° lKg wñys˙ jQ f,day tlsfkl .efgk y~g iudk y~la

msgfjk nj;a w;a ±lSfuka wms ljqre;a oksuq' tys° tka‚ka n,h

b;d wvqj hk w;r .shr udrelr tka‚ka fõ.h jeä ls¯fuka

tu ;;ajh u.yefrk nj iEu ̇ h≥frl=u  fyd¢ka okakd lreKls'

b.aksIka fkdla ùu by; olajk ,o wdldrhg m%dfhda.Sl

f,i fyd¢ka y∫kd .ekSug;a th md,kh lr.ekSug;a yels kuq;a

tys° is≥jkafka l=ulao hkak ksj/†j wjfndaO lr .ekSu t;rï

myiq fkdfõ' fuh tka‚ulg wys;lr jQjla neúka we;eï fudagr®

r: ksIamdolhska úiska tys i;H is≥ùu  jika lr  fjkia wdldr

u.ska fuh úia;r ls¯u fuhg uQ,sl fya;=jhs'  Tjqkaf.a tu m%ldY

Tiafia ieliqkq mdGud,d fukau fmd; m; ;=,skao ta wkqj

ms<s.ekSug wmyiq jQ fkdfhla u; fï ms<sn|j me;sr ;sfnhs' fï

wkqj fuys i;H ls%hdj,sh wjfndaO lr .ekqug kï uq,skau fuu

b.aksIka fkdla ùu we;sfjk wjia:d tla;eka lr .; hq;=h' bkamiq

fï ms<sn|j mj;sk u; fkdla ùu is≥jk fï tlsfkl wjia:d yd

ikaikaokh lr ta ish,a, tlg .e,fma kï muKla wm úiska

ms<s.; hq;=h' tfia fkd.e,fma kï ljqre flfia m, l<o tu

u; neyer l< hq;=h' fuys° uq,skau fï ms<sn|j fndfyda ≥rg

ms<s.; yels f,i ksIamdolhska úiska lr we;s m%ldY lsysmhla

muKla f.k n,uq'

b.aksIka fkdlaùu ms<sn|j  fudagr® r: ksIamdolhska

fndfyduhla  fmkajd we;af;a is,sxvr ;=, mSvkh iy ;dmh by<

hdu ksid iamdr®la ma,.a tflka ,ndfok mq<sÛ=jg wu;rj ;j;a

ia:dk j,ska mq<sÛ= wdrïN ùu;a fuf,i lsysm me;a;lska mgka

.kakd .sks±,a u.ska we;sjk ;dm ;rx. (Heat waves) iy mSvk
;rx. (Pressure wavas) tlsfkl .eàfuka we;sfjk ñY%Kfha

wêl lïmkh fkdla ùu f,i msg;g wefik nj;ah' fuf,i

b.aksIka fkdla ùfï° iy idudkH oykfha° tka‚ka nf|a  wê

ixLHd; lïmk ;rxÛ úyso hk whqre úfYaI leurdjlg yiqlr

by; igyfkka fmkajd we;s w;r tys† msgfjk wuq;= y~ fuu

lïmk /,s;s j, m%;sM,hla nj lshfõ' is,sxvr ;=,ska we;sfjk

fuu fkdlaùu ms<sn|j ksIamdolhska úiska lreKq olajd we;s whqre

;j ≥rg;a fidhd n,uq'

fkdlaùula is≥fkdjk úg fkdlaùula is≥jk úg

i amdr®la ma,.a mq<sÛ=j
u.ska oykh

wdrïNjk whqre

fuys olajd we;af;a ;j;a

iud.ula úiska fkdla ùu is≥jk

whqre meye†<s lr we;s wdldrhhs'

fuu igyfkka olajd we;af;a is,sxvr

;=, idudkH oykhla wdrïN jk

wdldrhhs' fuys° mq<sÛ= fmakqj u.ska

we;s lrk .sks±,a, tla fl<jfrl

isg wfkla fl<jrg l%udkql+,j

me;sr hdfuka ñY%Kh idr®:l f,i

±ù n,h msg l, hq;=h' fï

wdldrhg oykh l%udkql+,j is≥j

hhs kï  fuys° fkdla ùula is≥

fkdfõ'
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(B)(A)
iajhxlS%hj we;sfjk oaù;Sl .sks

oe,a,

.sks oe,s fol .eàfuka fkdlaùu

we;sùu

fuu igyfka fkdla ùulg uq, mqrk widudkH oykhla

we;sjk wdldrh fmkajd ;sfí' fuys°o tla mfilska fmr igyfka

wdldrhg iamdr®la ma,.a bf,lafg%dav u.ska mq<sÛ=j we;slr

l%udkql+, f,i oykh is≥fjñka tk w;r hï fya;=jla u;

iamdr®la ma,.a tl u.ska we;sl, mq<sÛ=jg wu;rj ;j;a mq<sÛ=jla

wfklaa miska we;sj ;sfí' by; A igyfkka olajd we;af;a tu

wjia:djhs'  fuu mq<sÛ= fol u.ska we;s flfrk .sks±,a folla

±ka fomiska uqyqKg uqyqK,d meñK  B  igyk whqre tlsfkl

.eàula is≥fjhs' fuys°  ksl=;ajk wê lïmk ;dm ;rx. iy mSvk

;rx. tlg .eàu fmr úia;r l< whqre fkdla ùu we;s lrk

nj lshfõ'

Pre-Ignition fyj;a fmr oykho b.aksIka fkdla ùug

fya;= fjhs' fuys° we;a;jYfhkau is≥jkafka oyk l=àrh fyda

msiagka u; ;ekam;aj we;s ldnka fyda mΩ≥ ùulska msg;g fkrd

we;s l=vd f,day fl¢ wêl f,i r;aù  .skshï jQ miq" mq<sÛ=

fmakqfjka ,nd fok mq<sÛ=jg fmr fuu .skshïjQ fldgiska ñY%Kh

tla milska .sks ±,aùuhs' ó<Ûg mq<sÛ= fmakqfjka ñY%Kh wfkla

miska o,ajk w;r fuf,i we;sfjk .sks ±,a tlg .eàfuka fmr

m˙†u ;dm ;rx. (Heat waves) we;sù fkdla ùu we;s lrhs' fuu
ksIamdok iud.u uÛskau † we;s igyka weiq˙ka fuh  is≥jk

whqre ;j ≥rg;a úia;rd;aulj fidhd n,uq'

.s◊ oΩ tlsfkl .eàfuka fkdlaùu is≥jk whqre

 ■ fmr oykh u.ska is≥jk fkdlaùu

ldnka ;ekam;= u.ska ñY%Kh

weú,Su is≥jk whqre

iamdr®la ma,.a mq<sÛ=jo  thg miq

oykh we;s lrhs

.sks oΩ tlg .eà fkdlaùu

we;slrk whqre

(A)

(B)

(C)

ldnka fldgia u.ska
we;sflfrk fmr oykh

fkdla ùulg fya;=jk whqre

fuys olajd we;af;a

fmr oykhlaa (Pre-Ignition)
ksid fkdlaùu we;sfjk

wdldrhhs' fuu tka‚fï  msiagka

u; ldnka fldgia ;ekam;aù

we;s w;r oykfha°  fuu

ldnka fldgia wêl f,i ;dmh

Wrdf.k .skshïj †<siSug mgka

.kS' by; A igyfkka tf,i

.skshïjQ ldnka fldgila fmkajd

we;s w;r iïmSvkfha° tu

ldnka fldgi u.ska ñY%Kh

uq,skau .sks o,ajkq ,nhs' tys°

we;sfjk .sks ±,a, me;sr

hdug mgka .kakd w;ru B
igyk whqre iamdr®la ma,.a

tflkao kshñ; whqre ñY%Kh

o,ajd tu.skao .sks oe,a,la

wdrïN flfrhs' wjidkfha C
igyk whqre fuu .sksoe,a,

yuqjk w;r tys° fmr m˙†

fkdla ùu is≥fjhs'

fuys i|yka whqre

úúO iud.ï tlsfklg fjkia

whq˙ka fkdla ùu meye†<s lr

we;;a ta ;=,ska fuys° is≥jk

i;H ls%hdj,sh y∫kd .ekqu

wmyiq fjhs' tfy;a fuu .%ka:h

u.ska fuu b.aksIka moaO;s

úiq;r lrk wdldrhg wkqj

flfia fyda fuu i;H ls%hdj,sh

yqkd.; hq;=fõ' ksoiqkla f,i

fuu igyka j,ska fmkajd °

we;s wdldrhg b.aksIka fkdla

ùu je<laùug fhd∞ .;a jeä
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TlafÜka w.fha fmg%,a u.ska fkdla ùu md,kh jk wdldrh jgyd

.ekqu wmyiq fjhs' fï wkqj  fuys ksj/† ls%hdld˙;ajh y∫kd

.ekqug wfkl=;a iud.ï fuu ls%hdj,sh úia;r lr we;s wdldrho

fidhd n,uq'

■  is,skavr ;=, jeä mSvkh fkdla ùug
    fya;=jk whqre

fuys olajd we;af;a ;j;a m%isoaO fudagr® r: iud.ula

b;d ir, whq˙ka m%ia;dr igykla u.ska fuu b.aksIka fkdlaùu

olajd we;s wdldrhhs' tu.ska wmg fï ms<sn|j kj  woyila

fmkajd fohs' tkï oykfha° fuu  jï igyk whqre is,skavr

;=, mSvkh tla;rd iSudjla f;la fkdla ùulg ,la fkdfjk w;r

tu iSudj blau hdu;a iu. fuu  ol=Kq igyk whqre fkdla ùu

we;s fjhs' fuhg fmr igyka ;=,ska fmkajd ≥ka u;hg jvd fuu

u;h iïmQr®Kfhkau fjkia jQjls' tfiakï fuu u; fol w;=˙ka

uksj/† úh hq;af;a tlu u;hla mu◊' tfia;a ke;akï fuu u;

folu je/† úh hq;=h' by; iud.u u.ska b†˙m;a lr we;s

whqre is,skavr ;=, we;sjk jeä mSvkh  hgf;a fkdlaùu is≥ùu

fldf;la ≥rg ksj/†oehs m¯CId ls̄ ug fudjqkaf.au ;j;a

igykla wOHhkh i|yd wr .ksuq'

is,skavr ;=, mSvkh fkdla ùug fya;=jk whqre

is,skavr ;=, mSvkh fkdlaùug fya;=jk whqre

b.aksIka fldaKh
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fuu igyk b.aksIka weâjdkaia fldaKh meye†<s ls¯ug

fuhg fmro wm ksoiqkg .;af;uq' th ;=,skau b.aksIka fkdla

ùug is,skavr ;=< mSvkh fya;=jk nj ;j ≥rg;a wmg jgyd.;

yels fjhs' tkï igyfka wxl1 iy 3 fr®Ldj,ska olajk whqre

wvq b.aksIka weâjdkaia fldaK hgf;a is,skavr ;=< mSvkh by<

fkdhk w;r tys° b.aksIka fkdla ùula we;s fkdfjhs' tfy;a jeä

b.aksIka weâjdkaia fldaKhla we;s wxl 2 wjia:dfõ† is,skavr ;=,

mSvkh b;d by< f.dia we;s w;r tys m%;sM,h ù we;af;a b.aksIka

fkdla ùuhs'

b.aksIka fkdla ùu ms<sn|j fudagr® r: ksIamdolhska

úiska lr  we;s m%ldY w;=˙ka lsysmhla ±ka wms wjfndaO lr .;suq'

fuys° ldr®ñlhska jYfhka wmg b;d jeo.;a jkafka fkdla ùfï°

we;sfjk fjkialï wOHhkhg jvd th is≥jk wdldrh jgyd

.ekquhs' ta wkqj fuf;la l< úia;r wkqj wmg ;SrKh l<

yelafla is,skavr ;=, mSvkh by< hdu u; fuu widudkH oykh

is≥jk njhs' ksIamdolhska mejiQ ksidu ms<sfkdf.k  we;a;jYfhkau

jeä mSvkh ksidu fkdla ùu   is≥jkjdo hkak;a fuys° wm iy;sl

lr.; hq;=h' ukao fkdla ùu ms<sn|j fuys i|yka lreKq j,g

mgyeksjQ u;o rdYshla wm w;r ms<s.efkk neúks' ta i|yd wm

okakd m˙† b.aksIka fkdlaùu is≥jk wjia:d tla;eka lr ta

iEuúgu fkdla ùug fya;= jQfha is,sxvr mSvkh by< hduo hkak

fidhd ne,sh hq;=h'
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fudagr® r: b.aksIka moaO;s

 ■ b.aksIka fkdla ùu is≥jk wjia:d

fudagr® r: Odjkfha° b.aksIka fkdla ùu we;sfjk

wjia:djka  wms w;a ±lSfuka oksuq' b.aksIka fkdla ùu is≥jkafka

is,skavr ;=, mSvkh by< hdu u;o hkak fidhd neÆug  tu

wjia:djka ish,a, tla;eka lr ta iEu wjia:djlgu fya;=j jQfha

is,skavr mSvkh by< hduo hkak fjka fjka jYfhka i<ld ne,sh

hq;=h' ta i|yd  uq,skau wms b.aksIka fkdla ùu is≥fjk wjia:djka

ish,a, tla;eka lr .ksuq' my; ±lafjkafka tu wjia:djkah'

01' is,sxvr fyâ tl jeämqr f*aia l, úg

02' tka‚u ´jr® ySÜ jQ úg

03' is,sxvr ;=, ldnka jeämqr ne∫kq úg

04' b.aksIka weâjdkaia fldaKh jeäl< úg

05' iamdr®la ma,.a ySÜfr®ka– w.h fjkia jQ úg

06' wvq TlafÜka w.fha fmg%,a fh¥ úg'

07' wvq .shrhl lkaola ke.Sfï†

08' .shr ksis f,i udre fkdls¯fï†

09' Odjkfha† tljr welai,fr®grh mE.Sfï°

10' fojk .shrfha mslma ls¯ug W;aidy .ekSfï†

11' fõiaÜ f.aÜ tl wlS%h jQ úg

     ^gr®fnda r: i|yd muKs&

b.aksIka fkdlaùu is≥jk wjia:d

fuys olajd we;af;a b.aksIka fkdla ùu we;sfjk wjia:d

tfld<ylss' fï w;r r:h k;r lr we;s úfgl th flf,i fr®ia

lrkq ,enQj;a tys° b.aksIka fkdla ùu is≥ fkdjk njo wm okakd

lreKls' fkdlaùu is,skavr mSvkh by< hdu u;u is≥fjhs kï

k;r l< r:hl tka‚ul th is≥ fkdjkafka fuf,i is,skavr

mSvkh Odjkfha° muKla by< hk ksid úh hq;=h' fï wkqj

b.aksIka fkdla ùu wOHhkh ls¯ug fmr fuu is,skavr mSvkh

fjkia úh yels lreKqo  wm wjfndaO lr.; hq;=h' fuys°

b.aksIka fkdla ùu is≥jkafka is,skavr mSvkh jeä ùu ksidu hk

ia:djrfha isg fuh fldf;la ≥rg i;H±hs wms fidhd n,uq'

■  by< hk is,skavr mSvkh ksid b.aksIka fkdla
       jkafka flfiao@

is,skavr ;=, fkdla ùu is≥jkafka by< hk mSvkh ksid

nj wmg fï whq˙ka b;d ir< f,i jgyd .; yel' tkï is,skavr

;=, Tfrd;a;= fok  w.hlg ñY%Kh iïmSvkh lr ojk úg

muKla th idukH whq˙ka oykh ù ;dmh f,i Yla;sh msg

flfrhs' tfy;a fuu mSvk w.h jeäjk úg fuu ñY%Kh oeùu

fjkqjg msms¯ulg ,lafjhs' oeùu iy msms¯u hkq ls%hdj,s folls'

ksoiqkla f,i .sKsl+rla" lvodis lene,a,la mqmqrkafka ke;' tajd

.sKs .kS' tfy;a rÿ{a{d lr,la tfia;a ke;akï fndaïnhla .sKs

.kafka ke;' tajd msmsfrhs' fï w;=˙ka  is,skavr ;=, is≥úh hq;af;a

ñY%Kh .ssKs oe,aùuhs' tfy;a mSvkh jeä jQ úg tajd .sKs oe,aùu

fjkqjg msmsrßulg ,lafjhs' fuu msms¯u hkq l=ulaoehs ó<ÛZg

wjfndaO lr .ksuq'

oykhl° ksmofjk Yla;sh msgùhdug l%u we;akï tys

is≥jkafka idudkH oykhls' fuys° m%Odk jYfhka ;dmh"

wdf,dalh" m%idrKh jeks l%u yryd Yla;sh msgùu is≥fjhs'

fuf,i iajNdúlj Yla;sh msgj hk udr®. jeiS .shfyd;a Yla;sh

msg ls¯ug fjk;a udr®. fidhd .efka' msms¯u tys m%;sM,hls' ;jo

Yla;sh msgfjk fuu udr®. yryd msgfjk Yla;s m%udKhg jvd

oykfhka Yla;sh ckkh ùu jeä ùfukao is≥jkafka msms¯uls'

fuys° wms r;s[aΔ lr,la .ek is;=j fyd;a tys° msms¯u ,nd

.ekqug lr we;af;a msgfjk Yla;s m%udKh jeä lrjk w;ru

th msgj hdyels udr®. yels;dla jid ±óuhs' tys° msms¯u Yíoh

jeks lreKq yryd Yla;sh msgj hhs'

is,skavr ;=, mSvkh jeä jQ úg oykh fjkqjg msms¯u

we;s jkafka tys° iïmSvkh jQ ñY%%Kfhka CI◊lj úYd, Yla;s

m%udKhla msg ùfuks' fuys° ñY%Kh ±ùug .;jk idudkH

ld,fhka oyfhka mx.+jl° muK ñY%Kh ±ù wjika jk w;r

tjeks b;d wvq ld,hl° Yla;sh ;dmh f,iu msglr .ekqug

fkdyels ksid ;dm ;rx. (Heat waves)iy mSvk ;rx.(Pressure
waves)  f,i Yla;sh msg flfrhs' tu ;rx. u.ska is,skavr
we;=,; jE,aõ" msiagka  jeks fldgia ;o lïmkhlg ,la ls¯u"

fuu ySÜ fõõia tlsfkl .eàu jeks lreKq tl;=ùfuka b.aksIka

fkdlaùu tkï b.aksIka .eiSu is≥fõ' fï wkqj b.aksIka fkdlaùu

fya;=jk is,skavr ;=, mSvkh jeäúh yels wdldrho jgyd .ksuq'
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fudagr® r: b.aksIka moaO;s

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

 fmg%,a tka‚ula ksr®udKh jkafka 7:1 muK jQ iïmSvk

wkqmd;hlgh' fuu iïmSvk wkqmd;h by< hk úg iïmSvk

myr wjidkfha is,sxvr ;=, we;sfjk mSvkho by< hhs'

ksIamdolhska úiska fuu iïmSvk wkqmd;h ilia lr we;af;a

is,skavr mSvkh fkdla ùu we;sfjk mSvkhg wvqjk f,igh'

tfiakï tka‚ul fkdla ùu is≥úh yelso@ fuh jgyd .ekSug

fmr tka‚ul iïmSvk wkqmd;h hkq l=ula±hs fyd¢ka jgyd

.ksuq'

b

fuu igyk ;=,ska iïmSvk

wkqmd;h (Compression ratio) hkq
l=ulaoehs jgyd.; yelsjkq we;'

fuu igyfka b hkq TDC isg BDC
olajd we;s is,sxvr m˙udj fõ' th

(Cylinder swept volume) kñkao

ye|skafjhs' a hkqfjka olajd we;af;a
oyk l=àrh ;=, m˙udj fõ' iïmSvk

wkqmd;h hkqfjka ye|skafjkafka

tka‚u ;=, iïmQr®K Od˙;dj ke;akï

m˙udj oyk l=àr m˙udfjka

fn°fuka ,efnk wkqmd; w.h fõ'

th fufia oelaúh yelsh'

iïmSvk wkqmd;h = a+b
a

by; wdldrhg iïmSvk wkqmd;h ksj/†j we;akï

b.aksIka fkdlaùula is≥fkdjqko hï fyhlska th fjkiaj wkqmd;

w.h jeä jqjfyd;a is,skavr ;=, mSvkh jeä ù fkdlaùu we;súh

yelsh' fï w;r wms b.aksIka fkdlaùu we;sjk wjia:djka wmf.a

m%dfhda.sl w;aoelsï u; f.dkqlr.;a w;r thska hï hï wjia:d

by; ;;ajh hgf;a iïmSvk wkqmd;h fjkiaùfuka is≥jkafkaoehs

fuys° fidhd n,uq'

■ is,sxvr fyâ tl jeämqr f*aia l, úg
           we;sfjk b.aksIka fkdla ùu

tka‚ul is,skavr fyâ tl jeämqr f*aia l, úg

b.aksIka fkdla ùu is≥jk nj;a  fyâ .Eia lÜ folla fhdod

is,skavr fyâ tl tijq úg tu fodaIh bj;a jk nj;a iEu

ldr®ñlfhl=u muKla fkdj r: ysñhkao fyd¢ka  okakd lreKls'

is,skavr ;=, mSvkh jeäùu b.aksIka fkdla ùug fya;= jk nj

Tmamq ls¯ug tho fyd| idlaIshls' ukao fyâ tl f*aia ls¯fuka

fuys is≥j we;af;a th my;aù oyk l=àr m˙udj wvq ùuhs' fmr

msgqfõ i|yka  iólrKh ;=,skau tys° tka‚fï iïmSvk wkqmd;h

by< hk nj fmkS hhs' tjka r:j, b.aksIka fkdla ùu fodaIhla

f,i ks;r ks;r we;sfjk w;r .Eia lÜ folla fh°fuka

is≥jkafka kej; iïmSvk wkqmd;h iu. is,skavr mSvkho  wvqù

fkdla ùu ke;sj hduhs' fï wkqj wxl 1ka olajd we;s fya;=j jQ

is,sxvr fyâ jeämqr f*aia ls¯u ;=,ska b.aksIka fkdla ùu is≥

jkafka is,skavr ;=, mSvkh by< hdfuka njg wmg iy;sl l,

yelsh'

■ tka‚u ´jr® ySÜ jQ úg b.aksIka fkdla ùu

tka‚ul isis,k c,h wvqùfuka fyda fr®äfhagr *Eka

tl ls%hd fkdls¯fuka fyda wêl WIak;ajhlg m;ajqk fyd;a tkï

´jr® ySÜ jqk fyd;a b.aksIka fkdla ùu ;†ka is≥fjhs' fuys°o

fkdla ùu is≥jkafka is,sxvr ;=, mSvkh jeä ùfuks' ´jr® ySÜ

ùfuka bka,Ü ueksf*da,avh" bka,Ü je,aõ iy oyk l=àrh wd°

fldgia ;†ka WKqiqï ùu fya;=fjka ta ;=,ska fmg%,a jd; ñY%Kh

is,skavrh ;=,g .,d hdfï° tu jd; ñY%Kh ;†ka WKqiqïj

m%idrKh fjhs' tu m%idrKh jqkq jd;h iïmSvk myfr®° ;j

≥rg;a iïmSvkh flfrk úg tys mSvkh ;†ka by< hdu is≥fjhs'

fï wkqj tys° fkdla ùu we;sjkafkao fuu mSvkh by< hdu

fya;=fjks' ±ka wmg wxl 2 ka olajd we;s fya;=j jq tka‚u ́ jr®

ySÜ ùfï° b.aksIka fkdla ùu is≥jkafkao is,skavr mSvkh by<

hdu fya;=fjka nj ;SrKh l< yel'
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ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

fudagr® r: b.aksIka moaO;s

■  is,sxvr ;=, ldnka jeämqr ne£fuka is≥jk
    b.aksIka  fkdla ùu

is,skavr ;=, ldnka jeämqr ne∫kq úgo fkdla ùu is≥fõ'

tys°o we;a;jYfhkau is≥jkafka is,skavr ;=, mSvkh jeäùu

kuq;a th wjfndaO lr.ekqug uola jl% wdldrfhka is;sh hq;=fõ'

is,skavr ;=, ldnka ne∫kqúg fkdla  ùu is≥ùuo wdldr

follg is≥ úh yel' ñka tla l%uhla oekgu;a wm wjfndaO

lrf.k isákafkuq' tkï fuu ldnka ksid oyk l=àrfha m˙udj

wvqù tu.ska iïmSvk wkqmd;h jeäùuhs' iïmSvk wkqmd;h

jeäjk úg is,skavr mSvkh jeäù fkdla ùu is≥jk whqre fmr

f√ofhka úia;r úh' fuu fojk l%uh uola ixlSr®K w;r th

ó<Ûg jgyd .ksuq'

ldnka fldgia

is,skavr ;=, ;ekam;a

jk ldnka fldgia ;dmh wêl

f,i Wrdf.k .skshï jk  w;r

fujka .skshï jq fldgia u.ska

is,sxvr ;=, iïmSvkh jk

ñY%Kh iamdr®la ma,.a mq<sÛ=jg

fmr oykh lrhs' Pre- Igni-
tion fyj;a fmr oykh f,i
th ye|skafjk w;r tjka

wjia:djla fuu igyfkka olajd

;sfnhs' fuys°o oykhg fmr

is,skavr ;=, mSvkh jeäù

ñY%Kfha fldgila mqmqrk w;r

tkï fkdla ùu  we;sfjk w;r my; oelafjkafka th is≥jk

wdldrhhs'

tka‚ul iEu fõ.hl°u b.aksIka weâjdkaia fldaKhla

iys;j oykh is≥jk nj wms oksuq' tkï ñY%Kh o,ajkq ,nkafka

msiagkh by< tk w;rh' fï w;r ñY%Kho tljr oeù wjika

fkdjk w;r ta i|yd wju jYfhka ñ,s ;;amr follj;a ld,hla

wjYH fjhs' tkï fuys° is≥jkafka .sks oe,aùfuka miq tla

fl,jrl isg oefjñka tk ñY%Kh ;j;a me;a;lska by< tk

msiagkh u.ska iïmSvkhlg ,la ls¯uhs' fuu oykh jqkq ñY%K

fldgi u.ska wu;r c,jdIam iy ldnka vfhdlaihsâ jdhq

m%udKhla we;slrk w;r tu.skao mSvkh ;j≥rg;a jeä fjhs'

fuf,i  ñY%Kh w. fldgi oefjk úg tu ñY%K fldgi b;d

by< mSvkhlg ,lafjk w;r bka msms¯ula we;s fkdfjk f,ig

oykh wjika jk whqre weâjdkaia fldaKh ilia lr ;ssfnhs'

tfy;a iamdr®la ma,.a tlg fmr fuu r;ajqkq ldnka u.ska jvd;a

l,ska oykh wdrïN l< úg msiagkh TDC  iSudjg tkakg fmr

ñY%Kh jeä m%udKhla ±ùfuka tys mSvkh b;d by< f.dia

oeùug b;s˙j we;s ñY%K fldgi ;†ka mSvkh ù msms¯ulg ,laj

fkdla ùu is≥fjhs' fï wkqj ldnka jeäùu u; is≥jkafka fmr

oykhla kuq;a tys° we;sfjk jeä mSvkh ksid fkdla ùu is≥jk

nj meye†<sh'

■  b.aksIka weâjdkaia fldaKh jeäl, úg
     b.aksIka fkdlaùu

 äiaá%ìhqgrh iSre udre

ls¯fï° b.aksIka weâjdkaia fldaKh

kshñ; w.hg jvd jeä w.hlska ;enQ

úgo b.aksIka fkdla ùu is≥fjhs'

fuhg fmr wm jgyd .;a ldnka

fldgia jeämqr ;ekam;a jq úg b.aksIka

fkdla ùu is≥jk wdldrhgu fuys°o

th is≥fjhs' tkï tka‚ul weâjdkaia

fldaKh iSreudre lrkq ,nkafka

msiagkh TDC iSudjg meñ”ug fmr

oykh wdrïN jk f,igh' tys°o

ñY%Kh ±ùug hï ld,hla wjYH

fyhska tla milska ±ù mSvkh jeäfjk

ñY%Kh ;j;a milska msiagkh by<g

tau ksid ;j ≥rg;a mSvkh fjhs' túg

wjidkhg ±fjk ñY%K fldgi ;†ka

mSvkh jk w;r th fkdla ùulg

m%udKj;a mSvk w.hg m;a fkdjk

f,ig  weâjdkaia fldaKh kshu  lr  ;sfnhs' tfy;a fuu

iSreudrej fjkia lr kshñ; fldaKhg fmr b.aksIka mq<sÛ=j ,nd

≥kfyd;a msiagkh by< taug fmr ñY%Kh jeä m%udKhla ±ù

mSvkh b;d by< hk neúka fuys w. fldgi  fkdla ùu is≥fjhs'

tkï fuys°o fkdla ùu is≥jkafka is,skavr mSvkh by< hdu

ksidh'
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;ekam;a ldnka u.ska
b.aksIka fkdla ùu

b.aksIka weâjdkia
fldaKh jeäùu ;=,ska

is≥jk fkdlaùu

b.aksIka fkdlaùu



fudagr® r: b.aksIka moaO;s

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

■  iamdr®la ma,.a ySÜfr®ka– w.h fjkia
     jQ úg fkdlaùu jeäùu

aySÜ fraka– w.h

iEu iamdr®la ma,.a

tllgu ySÜ fr®ka– w.hla

we;s w;r tu.ska olajkafka

tu ma,.a tfla mj;sk

bf,lafg%dav WKqiquhs' tu w.h

iamdr®la ma,.a tfla fukau th

nyd,k ljrfhao i|ykaj

;sfnhs' fuu igyfkka olajd

we;s wdldrhg tu ljrh ;=,

tk iamdr®la ma,.a tfla ySÜ

fr®kaa– w.h 6 ls' wê iïmSvk

tka‚ka jvd;a WKqiqï jk neúka

ksIamdolhska úiska tjeks tka‚ka

i|yd wkqu; lr we;af;a ySÜ

fr®ka– w.h wvq isis,a iamdr®la ma,.ah' tjeks tka‚ka i|yd ySÜ

fr®ka– w.h jeä WKqiqï iamdr®la ma,.a fh≥jfyd;a tu iamdr®la

ma,.a bf,lafg%dav ;†ka WKqiqïj mq<sÛ=j rys;j ñY%Kh .s◊

o,ajhs' th b.aksIka fldaKh ;j ≥rg;a weâjdkaia l<d yd iudkh'

túg wm fuhg fmr wjfndaO lr.;a whqre fmr oykfha° mSvkh

by< f.dia fkdla ùu is≥jk wdldrhgu fuys°o wê mSvkh ksid

b.aksIka fkdla ùu is≥fjhs'

■ wvq TlafÜka w.fha fmg%,a fh¥ úg'
fmg%,a j, TlafÜka w.h hkqfjka y∫kajkafka th

±ùug wmyiq lrjk .=Khhs'  thu RON hk ixfla;fhkao
ye|skafjhs' tfy;a ì%;dkH l%uhg wkqj fuh ;re i,l=Kq u.ska

ixfla;j;a flfr®'  fmg%,a j, TlafÜka w.h jeäjk úg fuu

±ùug we;s wmyiq;d .=Kho jeäfjhs' tka‚ul iïmSvk

wkqmd;h by< kekajQ úg tu tka‚fuka úYd, n,hla ,nd.;

yels kuq;a th l< fkdyels jQfha fuf,i iïmSvk w.h by<

hk úg is,skavr mSvkho by< f.dia b.aksIka fkdla ùu is≥jqkq

neúks' fuhg ms<shula f,i ksIamdolhska úiska lrkq ,enqfõ tu

tka‚ka j, jeä mSvkhlg Tfrd;a;= fok by< TlafÜkaa fmg%,a

fhdod .ekSuhs' tjeks wê mSvk tka‚ulg wvq TlafÜka w.fha

fmg%,a fh¥úg is≥jkafkao mj;sk mSvkhg Tfrd;a;= fkd°u ksid

fkdla ùulg ,laùuhs' ó<Û mrsÉf√ofha° fmg%,a TlafÜka w.h

ms<sn|j úia;r flfrk w;r tys° fï ms<sn|j jvd;a lreKq

±k.; yelsjkq we;'

fuu m˙Éf√oh wdrïNfha°u b.aksIka fkdla ùu is≥jk

wjia:d 11 la wm úiska tla;eka lr.;a w;r bka wjia:d 6 l°u

Tmamq jQfha is,skavr mSvkh by< hEu ksid b.aksIka fkdla ùu

is≥jk njh' tfy;a .shr udre ls¯u ksisf,i is≥ fkdùu u; fkdla

ùu is≥jk b;s˙ wjia:d my  is,skavr ;=, mSvkh by< hdu ksidu

is≥jk njg is;d .ekSu uola wmyiqh' tfukau fuys gr®fnda r:

i|yd jQ .egΩj wOHhkhg tu gr®fnda tka‚ka ms<sn|j uq,ska

±kqj;a úh hq;=h' tfy;a tys°o is≥jkafka is,skavr msrùu jeäùu

u; is,sxvr ;=, mSvkh by< hdu jqj;a th jgyd .ekqu t;rï

myiq fkdfjhs' fï ksid fuu fkdla ùu ms<sn|j wOHhkh uolg

wu;l lr  fujka wjia:d j,° is,skavr msrùu fjkia jk

wdldrh;a tu.ska is,skavr ;=, mSvkh fjkia jkafka flfiao

hkak;a wjfndaO lr .ksuq'

■ is,sxvr msrùu md,kh ùu
fmg%,a tka‚ul fõ.h jeälrk úg thdr® la,Skrh

yryd weo .kakd jd; m%udKho iS>%fhka jeäjk nj wms oksuq'

ta tka‚ug weo .kakd jd; m%udKh jqjo fuys° is,skavrhlg

jrlg msrfjk jd; m%udKh jeä fkdfjhs' jeä fõ.fha° pQIK

myr .Kk jeä ùu ksid fuf,i  tka‚ug weo .kakd jd;

m%udKho  jeäjk nj fyd¢ka wjfndaO lr .; hq;=h' f,daâ tlla

fkdfhdod mK.kajd we;s tka‚ul fõ.h l=ula jqj;a is,skavrhlg

msrfjk jd; m%udKh fndfyda ≥rg ksh;j mj;shs' th f;%dg,a

jE,ajh;a pQIK jE,aõ újD;j mj;sk ld,h;a w;r jQ iïnkaOhls'

ksoiqkla f,i tka‚ka by< fõ.fha° f;%dg,a jE,ajh újD;j

jeämqr tka‚ug jd;h ,nd ≥kak;a tys° jeä tka‚ka fõ.h ksid

jE,aõ újD;j mj;sk ld,h wvq ùfuka is,skavr msrùu jeä

fkdfõ' tfukau f;%dg,a f∞r jik úg ta yryd .,k jd;h wvq

jqj;a  tys° wvqjk tka‚ka fõ.h u.ska jE,aõ jeä ld,hla újD;j

;nd .ekqfuka is,skavr msrùu wvq fkdfõ' tfy;a fuu ksh;j

is≥jkafka tka‚ug f,daâ tlla fkdfhdod we;s úgh' k;r lr we;s

r:hl tka‚u flf,i fr®ia l,;a tys° b.aksIka fkdla ùu

is≥fkdjkafkao tu ksidfjks' tu md,kh is≥jkafka flfia±hs

fuys° wms ;j ≥rg;a fyd¢ka wjfndaO lr .ekSug W;aidy .ksuq'
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ouq;= ;dCI◊l m%ldYk ouq;= ;dCI◊l m%ldYk

fudagr® r: b.aksIka moaO;s

f;%dg,a fodr jvd;a we¯ we;'

tka‚ka fõ.h  jeä ù we;'

f;%dg,a fodr jvd;a jeiS we;'

tka‚ka fõ.h wvq ù we;'

➧

➧

➧ ➧

➧ ➧ ➧

jd;h

(A)

(B)

jd;h

f;%dg,a
jE,ajh

f;%dg,a
jE,ajh

tka‚ul is,skavr msrùu md,kh ùu

fuu A  igyfkka tka‚ul wvq fõ.ho tu Bigyfkka

tka‚ul jeä fõ.ho olajd ;sfnhs' f;%dg,a jE,aõ msysàfuka th

y∫kd.; yel' tfy;a fuu wjia:d fofla°u is,skavrhg

msrfjkafka tlu jd; Odrdjls' tfy;a tu u;h ms<s .ekSug uola

wmyiqúh yelsh' ukao fuu B igyfka f;%dg,a jE,ajh újD;j

jd;h we;=Ω ùug myiqlr we;s neúka  tys°  tka‚ug ,nd.kakd

jd; m%udKh A msysàug jvd jeäúh hq;= neúks' fuu .egΩj

uq,skau ksrdlrKh lr .ksuq'

fmg%,a tka‚ul is,sxvr msrùu wvq jeäùu fya;= jk

m%Odk lreKq folla f,i f;%dg,a fodr újD; flfrk m%udKh"

bka,Ü jE,ajh újD;j mj;sk ld,h f,i tu m%Odk lreKq fol

±lajqj;a we;a;jYfhkau fuh msiagkh by< my< hk fõ.h

u;o fjkia fjhs' fuu idOl tlsfkl w;r mj;sk iïnkaO;djh

u; f,daâ tlla fhdod fkdue;s tka‚ul is,skavr msrùu ksh;j

mj;shs' ta flfiaoehs ó<Ûg jgyd .ksuq'

❐ f;%dg,a jE,ajh u.ska is,skavr msrùu fjkia ùu

tka‚ug weo .kakd fmg%,a jd; ñY%K m%udKh iSud lrkq

,nkafka f;%dg,a jE,ajfhks' th jvd;a újD; jk úg is,skavr

;=,g jeäfhka jd;h .,dhdu is≥úh hq;=h' f;%dg,a fodr jik

m%udKhg idfmaCIj th wvqùu is≥fjhs'

❐ pQIK jE,ajh u.ska is,skavr msrùu fjkia ùu

is,skavr ;=,g ,nd.kakd jd;h jid ±óu iy ,nd°u

pQIK jE,ajh u.ska is≥ flfrhs' tka‚ka fõ.h jeäjk úg fuh

újD;j mj;sk ld,h wvqfjhs' fuf,i th újD;j mj;sk ld,h

wvqùu;a iu. jd;h we;=Ωùuo wvqù hd hq;=h' tfukau tka‚ka

fõ.h wvqjk úg fuh újD;j mj;sk ld,ho jeäù thg

idfmaCI f,i is,skavr msrùu jeä fjhs'

❐ msiagka fõ.h u; is,skavr msrùu fjkiaùu

msiagkh by< my< hk fõ.h jeäjk úgo is,skavrh

Wrd.kakd jd; m%udKh wvqù hd hq;=h' ksoiqkla f,i bkafclaIka

is˙xchlg øjhla iïmQr®Kfhkau mqrjd.; yelafla th b;d

fiñka weoaf∞;a mu◊' ta wdldrhgu  pQIK myfr®°o  msiagkh

fiñka my;g we°hhs kï msrfjk jd; m%uKho jeäfjhs' ±ka

fuu idOl uÛSka is,skavr msrùu ksh;j mj;ajd .kakd  whqre

fidhd n,uq'

tka‚ula fiñka ls%hdlrk úg pQIK jE,ajh we¯ ;sfnk

ld,h jeä ùu;a" tys°  msiagkh fiñka my<g we° hdu;a ksid

tka‚ka wvq fõ.fha° is,skavrh msrùu jeä úh hq;=h' tfy;a th

is≥ fkdjkafka  fuf,i tka‚u fiñka ls%hdlrkafka f;%dg,a jE,ajh

fndfyda ≥rg jeiS we;s úg neúka fuf,i ndf.g jeiqkq f;%dg,a

jE,ajh jd;h we;=Ω ùu isud lrk neúks' tfiakï f;%dg,a jE,ajh

jvd;a újD; lrk úg is,skavrh fyd¢ka msrúh hq;=h' tfy;a

tys°o  tka‚ka fõ.h jeäfjk neúka pQIK jE,ajh újD;j

mj;sk ld,h wvqùu ksid;a msiagkh fõ.fhka my<g we°hdu

ksid;a jd;h msrùu jeä fkdfjhs' fï wkqj f;%dg,a jE,ajh újD;

lrk úg tka‚fï msiagka fõ.h iy jE,aõ újD;j mj;sk ld,h

jeäùu ksid is,skavr msrùu jeä fkdfjhs' f;%dg,a jE,ajh jik

úg jE,aõ újD;j mj;sk ld,h iy msiagka fõ.h wvqùu ksid

is,skavr msrùu wvq fkdfjhs' fï wkqj f;%dg,a jE,ajh újD;

ls¯fï† fukau wvq ls¯fï°o tlu jd; m%udKhla weo .ekSu ksid

���������
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fudagr® r: b.aksIka moaO;s

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

is,sxvr mSvkh ksh;j mj;sk w;r kj;d we;s r:hl tka‚ula

flf,i fr®ia l,;a  b.aksIka fkdla ùula we;s fkdfjhs' tfia kï

Odjkfha° fuu fkdla ùu we;sjkafka flfia±hs fidhd n,uq'

■  wvq .shrhl lkaola ke.Sfï† is≥jk fkdla ùu
fudagr® r:hla ;eks;,d mdrl fgdma .shrfha Odjkh

lrkafka hhs is;uq' tys° t;rï nrla tka‚ug fkdfhfok w;r

f;%dg,a f∞r újD;j we;s muKg m%udKj;a fõ.hlska tka‚u

lerflk neúka is,skavr msrùu t;rï  jeämqr is≥ fkdjk neúka

is,skavr mSvkho t;rï by< fkdhhs' tu mSvkh hgf;a ñY%Kh

msms¯ulg ,la fkdjk neúka  tka‚u fkdla lrkafkao  ke;' fï

w;r y†isfha tu udr®.hg lkaola yuqù ta whq˙kau tkï tu

.shrfhau  r:h lkaog fhduq lf,ahhs is;uq' fuys° jeä ≥rla

hdug m<uq tka‚u fkdla jk nj wms yefudau fyd|ska okakd w;r

tfia jkafka flfiaoehs uq,skau jgyd .ksuq'

r:h ;eks;,d udr®.fha .uka ls¯fï° tys is,skavr

msrùu idudkH whq˙ka is≥jqkq neúka mSvkh md,kh jQ w;r tys°

fkdla ùula is≥ fkdjqks' tfy;a r:h lkao ke.Su wdrïN ùu;a

iu. tka‚ug fh≥kq nr ke;akï f,daâ tl jeäjqkq w;r tys°

tka‚ka fõ.h wvqúh' th ;=,kh lr.ekqug fuys°  f;%dg,a

jE,ajh újD; ùu flfrk w;r thg idfmaCI f,i tka‚ka fõ.h

jeä fkdfjhs' ±ka tka‚ug f;%dg,a jE,ajh újD; ùu ksido" f,daâ

tl ksid tka‚ka fõ.h wvqù jE,aõ we¯ ;sfnk ld,h jeä ùu

ksido" msiagka fiñka .uka ls¯u ksido is,skavr msrùu b;d

jeäfjhs' tka‚ug fhfok nr ;j ≥rg;a jeäfjk úg fuu

is,skavr msrùu ;j ≥rg;a jeäù wjidkfha is,skavr ;=, mSvkh

b;d by< f.dia fkdla ùu is≥fjhs'

■  .shr ksisf,i udre fkdls¯fï†
tla .shrhl .;hq;= Wm¯u fõ.h fkdf.k ó<Û

.shrh fh°u" tka‚ka fõ.h wvq ls¯u;a iu.u  .shrh wvq

fkdls¯u jeks ls%hd wmg wkqu; l, fkdyels w;r ta iEu

wjia:djlu is≥jkafka tka‚ug wkjYH nrla tljr fh°uhs'

túg ta iEu wjia:djlu is,skavr msrùu jeäù mSvkh jeäfjhs'

tkï fï iEu wjia:djl°u b.aksIka fkdla ùu is≥fjhs' .shr ksis

f,i udre ls¯fuka fuh j<lajd .; yel' wo fndfyda ˙h≥rka

fkdla ùu we;sjk ;=re isg bkamiq .shrh udre ls¯ug mqre≥ù

isák w;r th t;rï fyd| ls%hdjla fkdjk nj fuu m˙Éf√oh

wdrïNfha°u b†˙m;a l, fkdla ùfuka ydks jqkq msiagka u.ska

meye†,s fõ' fï ksid fkdla ùu wdikak jk úg th we;sùug fmr

.shrh udre ls¯ug ˙h≥rka mqyqKq úh hq;=h'

■  Odjkfha† tljr welai,fr®grh mE.Sfï°
úfYaIfhkau r:hla ´jr®fÜla ke;akï biair ls¯ug

hk úg iq≥iq wjia:djla ,efnk f;la wvq fõ.hlska b†˙ r:h

miqmiska uo ≥rla hdug is≥fjhs' tfia f.dia iq≥iq wjia:djla ,o

úg r:h biair ls¯ug wms tljr welai,fr®grh ;o lrk kuq;a

tys° fkdla ùu we;sùu ksid tka‚fuka n,h ,nd.ekSu wmyiq

fjhs' fï b.aksIka fkdla ùu is≥jk ;j;a wjia:djls' fuys†o

tka‚u fkdla jqfha is,skavr ;=, mSvkh jeä ùfuks' th jgyd

.ekSug W;aidy .ksuq'

fuys° b†˙ r:h biair ls¯ug miqmiska fiñka .uka

lrk wjia:dj is;g .kak' tys° welai,fr®grh hï muKlg we¯

we;ao tu m%udKhg i˙,k fõ.hla  tka‚ug fh° we;s nr wkqj

mj;ajd .efka' fufia ;sìh° b†˙h meye†<sù r:h biair ls¯ug

tljr welai,fr®grh ;o l< úg úYd, jd; m%udKhla  is,skavr

we;=,g tljr we° hk kuq;a tka‚ka Ndrh ksid thg idfmaCIj

tka‚ka fõ.h CI◊lj by< kkajd.; fkdyelsfõ' fuf,i

f;%dg,a jE,ajh jvd;a újD;j tka‚ka fõ.h wvq ùfuka is,sxvr

msrùu jeäù fkdla ùu is≥fõ'

������������

■ fojk .shrfha mslma ls¯fï°
tka‚ul fmg%,a m˙fNdackh jeä jkafka tys fõ.h u;

fkdj fhfok Ndrh u; nj ±ka Tng jegyS hd hq;=h' tfy;a

fndfyda ̇ h≥rka fuh jrojd f;areï f.k tka‚u fr®ia ùug bv

fkd° wvq fõ.fhkau ;nd Odjkh ls¯ug  W;aidy .kakd w;r

th u.ska is≥ jkafka fmg%,a jeä mqr oeùuls' we;eï ̇ h≥rka m<uq

.shrfha r:h mslma fkdlr fojk .shrfha mslma ls¯ug W;aidy

.kafkao fuf,i tka‚u fr®ia ùu j<lajd fmg%,a b;s˙ lr

.ekqugh' tfy;a tys° tka‚ug fhfok Ndrh jeäùu ksid tkï

f;%dg,a fodr jeämqr újD; ùu;a jE,aõ újD;j mj;sk ld,h jeä

ùu;a ksid is,skavr msrùu fnfyúka jeä ù b.aksIka fkdlaùu

is≥fjhs'

b.aksIka fkdlaùu
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➊

❷
❸

❹

❺

1'gr®fndapdcrh

2'fõiaÜ f.aÜ

3'bka,Ü ueksf*da,avh

4'msgdr ueksf*da,avh
5'ihs,kairhg

fõiaÜ f.aÜ ls%hdld˙;ajh

fuys olajd we;af;a fmg%,a bkafclaIka tka‚ul gr®fnda

pdcrfha  ir< ie<eiauls' fuys gr®fndaj tka‚fï msgdr jdhqfjkau

ls%hdlr tka‚u uÛska jd;h weo .ekSug wu;rj jd;h msg;ska

we;=,g f;rmSuo is≥fjhs' fï wdldrhg tka‚ug jeä jd; bkaOk

m%udKhla ,nd °fuka tys n,h b;d jeäjk nj wms ljqre;a ms<s

.ksuq' fuf,i tka‚ulg imhk jd; m%udKh jeälr tka‚fï

n,h jeä lr.; yels kï idudkH r:hl thdr® la,Skrfha lg

r:h b†˙mig yerjQ úg Odjkfha° bfíu tka‚ug jeämqr jd;h

������������

■  gr®fnda r:j, fõiaÜ f.aÜ tl wlS%h jQ úg
    is≥jk fkdla  ùu

tka‚ka m%Odk jYfhka NA iy gr®fnda hkqfjka fldgia
follg fjkal, yelsfjhs' iajNdúl f,i wjg jdhqf.da,sh mSvkh

hgf;a tka‚ug jd;h msrfjhskï tajd y∫kajkq ,nkafka Natural
Aspirated Engines hkqfjks' NA hkq tys flá fh≥uhs' fuys

fojk l%uh jQ gr®fnda r:j, jdhqf.da,Sh mSvkhg wu;rj

gr®fndaj u.ska jd;h mSvkh lr°uo is≥fõ' fuu  gr®fnda r:j,

bka,Ü ueksf*da,aâ mSvkh md,kh ls¯ug fõiaÜ f.aÜ kï

WmlrKhla Ndú;d jk w;r tys fodaIhla we;sjQ úg r:h

Odjkfha° b;du;a ;†ka b.aksIka fkdla ùu is≥fjhs' tjf.au

tka‚ug ;on, ydks is≥fjhs' fuys° is≥jkafka l=ula±hs hkak

wjfndaO lr °u b;d wmyiq jkafka gr®fndaj ms<sn|j ksIamdok

iud.ï uÛska wmg odhdo lr we;s j/† u; ksidfjka neúka

uq,skau tu je/† u; bj;a lr .; hq;=h'

,eî n,h jeäjkq we;' tfy;a lsisu r:hl tfia fkdlrk w;r

tu thdr® la,Skr® lg me;a;lg yrjd jd;h jeämqr we;=Ω ùu

je<elaùug ie<iqï lr we;s whqre wmg ±lsh yelsh' ;jo tys

jd;h we;=,ajk thdr® la,Skr® lgo me;e,s lr isyska lr we;'

ta wkqj gr®fndapdcrh ms<sn|j ksIamdolhska fukau fmd; mf;a

±lafjk lreKq .ek l=l=ila wksjdr®hfhkau we;súh hq;=h'

gr®fndaj ke;s idudkH tka‚ul jqjo is,skavr msrùu

w;˙ka m;r jeäj f.dia is,skavr ;=, mSvkh by< hdu ksid

fkdla ùu we;sfjk whqre ±ka  wmg fyd¢ka meye†<sj we;' tfia

;sìh° gr®fnda pdcrhla uÛska ;j ≥rg;a is,skavr mqrjkq

,enqjfyd;a is≥jkafka is,skavr msrùu  by< f.dia ks;r ks;r

fkdla ùu is≥ùuh' tfiakï gr®fndapdcr tka‚ka i|yd fhdod

.kafka l=uk fya;=jla i|ydo@

fmg%,a tka‚ul fukau ãi,a tka‚ulo gr®fndapdcrh

tlf,i fhdod .ekqk;a fuu tka‚ka fojr®.fha° gr®fndafjka

is≥jkafka fiajdjka folls' fuys° ãi,a tka‚ulg gr®fndajla

fhdod.ekqfuka n,d fmdfrd;a;= jkafka l=vd tka‚ulg jeä jd;

m%udKhla we;=,a lr jeä ãi,a m%udKhla ojd n,h jeä lr

.ekquhs' tkï tys° úYd, tka‚ulska ,nd .kakd n,h l=vd

tka‚ulska ,nd .efka' tfy;a fmg%,a tka‚ul gr®fndafjka

is≥jkafka fuhg yd;amiskau fjkia jQ fiajdjls' tkï fmg%,a

tka‚ul iïmSvk wkqmd;h r:h ;eks;,d udr®.fha Odjkh jk

úg Wm¯u w.h ,efnk f,i ilia lf,ahhs is;uq' tys°

fkdlaùulska f;drj r:h Odjkh l, yelsfjhs' tfy;a th lkaola

k.sk úg f,daâ tl jeäùu;a iuÛ is≥jkafka is,skavr pdr®–ùu

jeä ù th ;=, mSvkh by< f.dia b.aksIka fkdlaùuhs' th

je<elaùug kï tka‚fï iñmSvk wkqmd;h lkaog iq≥iq f,i tkï

jeä f,daâ tlg .e,fmk f,i wvq lr ilial, hq;=h' túg jeä

f,daâ tfla° b.aksIka fkdlaùu je<l=k;a r:h ;eks;,d mdrl

Odjkh lrk úg is,skavr msrùu wvq ù n,ho wvqfjhs'

by; fodaIhg ms<shu f,i ksIamdolhska úiska lrkq

,enqfõ jeä f,daâ tlg .e,fmk f,i is,skavr wkqmd;h

fnfyúka wvqjk f,i tka‚u ksr®udKh lr tys° is≥jk n,fha

wvqùu je<elaùug gr®fnda pdcrh fhdod .ekquhs' fï w;r

gr®fndaj u.ska is,skavr mqrjk iSudj by< hdu je<elaùug fõiaÜ

f.aÜ jE,ajhla fhdod .ekqks' ta wkqj r:h ;eks;,d mdrl

b.aksIka fkdlaùu
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Odjkfha° tkï f,daâ tl wvqjkúg gr®fndaj ls%hd;aul lr wvqjk

is,skavr mSvkh jeä lrk ,°' lkaol° f,daâ tl wkqj is,skavr

msrùu jeäjk úg  fõiaÜ f.aÜ jE,ajh u.ska gr®fndaj wlS%h lr

is,skavr mSvkh ksh;j ;nk ,°' fuu fõiaÜ f.aÜ jE,ajh fmr

igyfkka wjfndaO lr.; yels w;r tys° is≥jkafka gr®fndaj

ls%hdlr bka,Ü ueksf*da,aâ mSvkh jeälrk úg th blaujd hhs

kï tu mSvkfhkau fõiaÜ f.aÜ jE,ajh újD; lr gr®fndajg

fhduqjk msgdr jdhqj wvq ls¯uhs' túg gr®fndaj wlS%h ù is,skavr

msrùuo by< fkdhhs'

by; úia;rh wkqj ljqre flfia mejiqj;a wmg b;d

fyd¢ka meye†<s jk lreKla kï gr®fndaj ksid tka‚ka n,h jeä

fkdjk w;r tys° is≥jkafka iEu wjia:djlu is,skavr msrùu

ksh;j ;nd tka‚fï Wm¯u n,h ksh;j ;nd .ekSuhs' ;j;a

whqrlska mjikjd kï gr®fndafjka flfrkafka tka‚ka n,h jeä

ls¯u fkdj wvqùu je<elaùuh' fï ksid Odjkfha° idudkH

tka‚ul fuka w;˙ka m;r we;sfjk fkdla ùuo bj;afjhs'  tfy;a

gr®fnda r: mojd we;s wh fldf;l=;a mjikafka gr®fndaj ksid

tka‚ka n,h fnfyúka jeäfjk njh' th idOdrK jkafka r:h

meoùfï° tka‚ka fõ.h úkdähg jg ;=ka oyila muK ù

gr®fndaj ls%hd;aul ùu;a iuÛu tka‚ka n,h ;†ka jeäfjk nj

fyd¢kau ±fkk ksidh' tfy;a th tla;rd ñ;Hdjla jk w;r

tho fuys° ksrdlrKh lr .ksuq'

gr®fnda tka‚ul iïmSvk wkqmd;h wju lr we;s w;r

gr®fndaj ls%hd;aul jkafkao tka‚ka fõ.h ;=ka oyila muK jQ

úgh' ta wkqj tu fõ.hg fmr tka‚u fl,skau wkavr® lïm%Ika

tka‚ula yd iudkh' ta wkqj Odjkfha° tu fõ.h olajd tka‚fï

n,h wvqj mj;sk w;r gr®fndaj ls%hd;aul ùu;a iuÛ th kshu

w.hg m;afjhs' we;a;jYfhkau fuys° is≥jQfha wvqj ;snQ n,h

kshñ; w.hg meñ”u ñi tka‚ka n,h by< hdula fkdfõ' r:

ysñhka gr®fndafõ ke;s .=Khla fuf,i  úYajdihg f.k ;sîu

gr®fnda r: ksIamdokh lr wf,ú lr .ekqug ksIamdolhska yg

uy;a myiqjlaj ;sfnhs' th /l .ekSug wjYH ksidu Tjqka ta

ms<sn|j woyia ±laùug hkafkao ke;' flfia kuq≥ gr®fndaj

fmg%,a r:hlg b;d iq≥iqh' ukao tys° is,skavr mSvkh ksh;j

;nd .ekSu ksid b.aksIka fkdla ùu is≥ jkafka ke;' tfukau

is,skavr msrùu wju ù tka‚fï n,h ySk jkafkao ke;'

fuys i|yka l, wdldrhg fmg%,a tka‚ul gr®fndapdcrh

b;d ksj/†j wr®: oelaùu wmg fï wdldrhgo l< yel' tkï

gr®fndaj u.ska is≥ jkafka iEu ;;ajhla hgf;au is,skavr pd–ùu

tlu w.hlska mj;ajd .ekquls' tkï wvqùug fukau jeäùugo

bv fkd°uls' fuh wmg ú≥,s m˙m:hl fjda,afÜ– iageì,hsirhlg

iïmQr®Kfhkau iudk l, yelsh' tfy;a th ldr®ñl Tng

jgyd.ekqu uola wmyiq úh yels neúka thg iudk jQ c,

m˙m:hlska th myiqfjka jgyd .ksuq'

fuys olajd we;af;a

fjda,afÜ– iageì,hsirhlg

iul, yels c, m˙m:hls'

fuys B k,fhka wvq fyda
jeä fkdù tlu mSvkhlska

c, Odrdjla ,nd.; hq;=j

we;ehs is;kak' ta i|yd lr

we;af;a B k,fhka wjYH
c, Odrdjg uola jeä jQ c,

Odrdjla A k,fhka ,nd

.ekquhs' bkamiq gexlsfha c, uÜgu ksh; mSvkhlska isák f,i

C msgdr k,h iúlr we;' oeka iEu ;;ajhla hgf;au gexlsfha
c, uÜgu ksh; neúka B k,fhka msgfjk c, Odrdjo ksh;
mSvkhlska hq;= fõ'

gr®fndapdcrhla u.skao is≥jkafka by; ls%hdld˙;ajhhs'

tkï fuys A k,fhka wjYH mSvkhg jvd jeä mSvkhlska c,

Odrdjla ,nd .kakd wdldrhg tka‚ulo gr®fndaj u.ska jeä

mSvkhlska jd; Odrdj we;=,a lrkq ,efí' by; igyfka gexlsfha

c, uÜgu ksh;j isák f,i C k,fhka jeä c,h msglrk

wdldrhg gr®fnda tka‚ulo gr®fndafjka ,efnk jeä mSvkh fõiaÜ

f.aÜ jE,ajh yryd md,khlska hq;=j uqod y˙kq ,efí' tfy;a th

is≥ lrkafka gr®fnda fõ. md,kfhks' túg by; igyfka B
k,fhka ksh; mSvkhlska c,h msgfjk wdldrhg gr®fnda

tka‚ulo ksh; w.hlska is,skavr msrùu is≥fõ' ta wkqj

lsisúfgl;a gr®fnda tka‚ul fkdlaùu is≥ fkdfõ'

by; wdldrhg fjda,afÜ– iageì,hsirhg gr®fndaj

iudk jqj;a tys ls%hdld˙;ajfha iqΩ fjkila we;' tkï tys° lrkq

,nkafka uq,skau tka‚u wvq iïmSvk wkqmd;hlg ilia lr tys°

is≥jk jd; mqrjd .ekqfï wvqj gr®fndafjka ndysrj iïmQr®K

A= gr®fndafjka

B= fõiaÜ f.aÜ jE,aõ

C= tka‚ug

gr®fndaj i|yd iu ksoiqkla

���������	�� b.aksIka fkdlaùu
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 ■ fmg%,a TlafÜka w.h  fjkia ùfuka
     fkdla jk whqre

 ■ jeä TlafÜka w.fha fmg%,a fhdo
      .ekqfï° we;sjk .egΩ

fmg%,a tka‚ulska Wm¯u n,hla ,nd.ekqug kï tys

iïmSvk wkqmd;h jeäl, hq;=h' tfy;a tys m%;sM,h ks;r ks;r

b.aksIka fkdlaùu is≥ùuhs' fuhg ms<shula f,i ksIamdolhskaf.a

wjOdkh fhduq jQfha fmg%,a j, we;s oyk .=Kh mud lrùuhs'

túg fmg%,a ±ùug hï ld,hla .;ùfuka is,skavr ;=, mSvkh

tljr by< fkdhdfuka mSvkh jeäùu je<lS fkdla ùu is≥

fkdfõ' fï i|yd úfYaI wdldrhg oykh mudjk f,i fmg%,a

ksmojqkq w;r fmg%,a j, we;s fuu oykh mudùfï .=Kh uksk

,oafoa tu fmg%,a j, TlafÜka w.fhks' fï wkqj fmg%,a j,

TlafÜka w.h jeäjk úg tys oyk .=Kho jvd;a mud fjhs'

bkamiq 7:1 wkqmd;hg ;snqkq fmg%,a tka‚ka j, iïmSvk wkqmd;

w.h 9:1 fyda 10:1 jeks  jeä w.hg kekaùug ksIamdolhska yg

yels úh' tys° tu tka‚ka i|yd wksjdr®hfhkau fhdod .; hq;=

jQfha by< TlafÜka w.fha fmg%,ah'

by; wdldrhg by< iïmSvk wkqmd;fhka hq;a tka‚ka

(High compression engine) ksr®udKh l, miq ta i|yd fhdod

.; hq;= fmg%,a j, TlafÜka w.ho ksIamdolhska úiska olajd ;sfí'

tu fmg%,a Ndú;d fkdlr tu tka‚ka i|yd wvq TlafÜka w.fha

fmg%,a Ndú;dl, fyd;a wksjdr®hfhkau tka‚u ks;r ks;r

fkdlaùug ,lafjhs'

tla tla rgj, úúO TlafÜka w.fha fmg%,a Ndú;d

flreKq w;r fï hgf;a ksIamdolhskag fudagr® r: fmg%,a tka‚u

ksr®udKh ls¯fï° uola wmyiq;djhlg m;ajkakg is≥j we;'

thg fya;=j Ndú;d lrk fmg%,a TlafÜka w.h wkqj b.aksIka

weâjdkaia fldaKh ieliSug is≥jQ fyhsks' we;eï rgj, m%dka;fhka

m%dka;hgo Ndú;djk fmg%,a TlafÜka w.h fjkiaùu ksid ≥r

ixpdrhl fhfok r: ysñfhl=g uy;a wmyiq;djhla we;súh'

ukao jeä TlafÜka fmg%,a j,g tka‚u áhqka lr ;sìh° wvq

TlafÜka fmg%,a fh¥ úg b.aksIka fkdlaùu is≥ùuhs' tfukau wvq

TlafÜka j,g áhqka lr jeâ TlafÜka fh°fï° ,nd.; yelsj

;snQ wu;r n,hla wmf;aa hhs' fuf,i fmg%%,a jr®.h udre flfrk

iEu wjia:djlu tka‚u áhqka lr .ekqug .rdchla fj; hdu

l< fkdyels neúka th udre lr .ekqug ̇ h≥regu yelsjk f,i

b.aksIka äiaá%ìhqgr ksr®udKh flre◊'

fuys olajd we;af;a TlafÜka isf,lagrh iys; b.aksIka

äiaá%ìhqgrhls' r:fha tka‚u áhqka lrk úg weâjdkaia fldaKh

ielish hq;af;a by; igyfka olajd we;s whqre isf,lagrh tys

i<l=Kg .e,fmk whqre ilia ls¯fuka miqjh' bkamiq  ;ud

wdjrK

fldmqj

TlafÜka

isf,lagrh

äiaá%ìhqgrfha iúj we;s TlafÜka
isf,lagrh
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ls¯uhs' tys° fõiaÜ f.aÜ jE,ajh u.ska is,skavr msrùu jeäjk

wjia:d we;sjk úg gr®fnda fõ.h wvq lrkq ,nhs' is,skavr msrùu

wvqjk úg gr®fnda fõ.h jeä lrkq ,nhs' tkï iEu wjia:djlu

is,skavr msrùu ksh; w.fhka ;nd .kshs'

gr®fnda rys; tka‚ka j, gr®fnda tka‚ka j,g jvd

jeäfhka is,skavr msrùu is≥jk w;r fkdlaùu is≥jkafka túgh'

tu r:j, bka,Ü ueksf*da,aâ lg l=vd lr th me;a;lg yrjd

;nkafka fuf,i jeäjYfhka is,skavr msrùu je<elaùugh' fï

wkqj uq,skau gr®fnda pdcrh fmg%,a tka‚ka i|yd wdfoaY lr

we;af;a tka‚ka n,h jeä ls¯ug fkdj tka‚ka n,h jeäùu wvq

ls¯ug nj oeka ;j≥rg;a meye†<s úh hq;=h' tf,i tka‚ka n,h

jeäùu je<elaùu ;=,ska n,dfmdfrd;a;= ù we;af;a tys° is≥jk

is,skavr msrùu jeäùu j<lajd b.aksIka fkdlaùu je<elaùuhs'

tfy;a fuu l%uh hgf;a is,skavr msrùu jeäùu fukau wvqùuo

je<lS we;s w;r iEu wjia:djlu tka‚ug iemhsh yels Wm˙u

n,h msg flfr®' gr®fnda r:hla flf,i Odjkh l,;a tys b.aksIka

fkdlaùula is≥ fkdjkafka fuf,i is,skavr ;=, mSvkh iEu úgu

ksh; w.hlska mj;sk neúks'

b.aksIka fkdlaùu



fudagr® r: b.aksIka moaO;s

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

b.aksIka äiaá%ìhqgrfha TlafÜka isf,lagrh ilia lr

we;s ;j;a wdldrhla fuys olajd ;sfnhs' cr®uksh jeks rgj,

Ndú;d jkafka fr.shq,r® iy iqmr® hkqfjka wvq iy jeä TlafÜka

w.hka follska hq;a fmg%,a j._ folls' tu rgj,a i|yd

ksIamdokh  flfrk fudagr® r: i|yd TlafÜka isf,lagrfha

we;af;a by; igyk whqre iSreudre folla muKs' tys° r: ysñhd

úiska l, hq;af;a ;uka Ndú;d lrk fmg%,a j._h i|yd kshñ;

iSreudrej ,nd .ekqug fuu isf,lagrh fomig lerlùu muKs'

mshjr fofla TlafÜka isf,lagrh

Ndú;d lrkafka tka‚u áhqka lrk wjia:dfõ fhdod ;snqkq fmg%,a

j,g jvd jeä TlafÜka w.fha fmg%,a kï l< hq;af;a fuu igyfka

oelafjk whqre isf,lagrh wdjrKh lr we;s ljrh bj;alr

isf,lagrh weâjdkaia (A) me;a;g le/lùuhs' tfiau ;udg

TlafÜka w.fhka wvq fmg%,a Ndú;d ls¯ug is≥ jqjfyd;a túg l,

hq;af;a fuu isf,lagrh ˙gdr®â me;a;g (R)  lerlùuhs'
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