
1˙hils

YS% ,xldfõ uq,au fudagr® r: ;dCIK iÛrdj

fudagr®r: kñka 1995 ckjd˙  ui isg  m%ldYhg

m;aùu wdrïN jQ w;r l,dm 20 lska wjika

lrk ,°' fuh Wiia fudagr® r: ;dCIKh i|yd

fjka jQjls'

Wiia fudagr® r: ;dCIKh i|yd fudagr®r:

iÛrdj ksl=;a ùu;a iuÛ mdGl b,a,Su

u; idudkH fudagr® r: ;dCIKh i|ydo

iÛrdjla 1996 udr®;= ui isg m%ldYhg

m;a lrk ,° th kï flrefka ismar:

kñks'

ouq;= ;dCIK m%ldYk wdh;kh ,lay~

.=jka ú≥,sh yd tlaj m%ldYhg m;al,

,lay~ ˙hils jevigyk yd iïnkaOj

˙hils hk iÛrdj m%ldYhg m;a flreks'

th l,dm 50 lg miq k;r lrkq ,enqfõ

fuu fjí wvúh ilia ls¯u i|ydh'

b†˙fha° kej;;a fuu iÛrdj fjk;a

wdfrlska fukau fjk;a kulska kej;;a

wdrïN jkq we;'

fudagr®r: wdor®Y l,dm folla

ismar:  wdor®Y l,dm folla

˙hils wdor®Y l,dm folla

fuu fjí msgqj ilid we;af;a ˙hils udisl iÛrdfõ fldgia jYfhka

m<jQ tñIka fldkafg%da,a  ms<sn|j jQ ,sms fm< weiq˙ks'
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wo iEu fmg%,a fudagr® r:hlu  ihs,kairh uq,

iú flfrk wÛ,a 4 la muK †.jQ ,eïvd fikairh Tn

oel we;sjdg ielhla  ke;' tys jhr® iïnkaOh .,jd

oeuqj;a tka‚ka ls%hdld˙;ajfha lsis fjkila oelsh fkdyels

neúka wm lsisfjla ta .ek úuis,su;a fkdùu tla w;lska

idOdrKh' ldr®ñl wm úiska ihs,kair® wΩ;a jeähdjkays

° fuu fikairh iys; iïmQr®K fldgiu lmd uq,a,lg

oukafka o ta ksiduh' tfy;a fuh r:fha we;s b;d ixlSr®K

bf,lafg%dksla moaO;shla ls%hd lrjk ñ, wêl fikairhla

nj Tn okakjdo@ fuys ls%hdld˙;ajh ldr®ñlhska fjkqfjka

miqj úia;r flfrk w;r wo ,smsfhka fï .ek fmdä

wjfndaOhla muKla ,nd .ksuq'

bkaOk ±ùfï† msg fjkafka ldnka vfhdlaihsâ iy

c, jdIam fol jk w;r ta folu wm „ú;hg iy

m˙irfha meje;aug wjYH foaj,a' ;jo tajd lsisfia;au

úI fkdfjhs' fï ksidu  f.or fodfr® .Eia ,smla" N+ñ f;,a

,dïmqjla ±,ajQjdg m˙irfõ†ka f.ka lsis ;yxÑhla wels

fkdfjhs' tfy;a tka‚ula ;=, flfrk bkaOk oykfha°

;;ajh fjkia fjhs' fuys°;a is≥ jkafka bkaOk oykhla

jqj;a thg muKla  fu;rï ;yxÑ fhdod we;af;a ukao

hkak fláfhka wjfndaO lr .ksuq'

by; wdldrhg oykfhka miq c, jdIam iy ldnka

vfhdlaihsâ muKla msgfjkafka fmg%,a fldgia tlla

±ùug  jd; fldgia 14 la ,enqfkd;a ú;rhs' fudagr® r:j,

tu wkqmd; w.h ksh;j ;nd .ekSu áhqka wma j,†

flfrk iSreudre j,ska muKla wmyiq w;r ta fjkqfjka

kùk r:j, bf,lafg%dksla md,k moaO;shla fhdod .efkhs'

tu moaO;sfha ls%hdld˙;ajh i|yd ñY%K wkqmd;h

fjkiajk wjia:d md,k tallhg ±kqï °u is≥ jkafka

by; i|yka ,eïvd fikairh u.sks' Tlaiscka fikairh

hkq fuh y∫kajk ;j;a kuls' fï .ek l:d lrkak m<uqj

fmg%,a tka‚ul ñY%K wkqmd;h fjkia jQ úg msgfjk úI

jdhq fudkjdo hkak uq,skau wjfndaO lr .ksuq'

tka‚ul fmg%,a ±ùug wjYH jd;h wvq jQ úg tkï

ñY%Kh ire jQ úg is≥jkafka oykhg wjYH ;rï

Tlaiscka fkd,eîfuka wO_ oykhg m;a yhsfv%dldnka iy

ldnka fudfkdlaihsâ jdhqj msgdr jdhqjg tlaùuhs' fuhska

wO_ oykhg m;a yhsfv%dldnka  HC kñka y∫kajk w;r

th iQhH_df,dalhg ksrdjrKh ù i;aj iajik moaO;shg

fukau .ia fld,ka j,go úI f.k fok ridhk øjH

ksmojhs' ldnka fudfkdlaihsâ (CO) b;d úI jk w;r th
0'3] la ;rï iqΩ m%udKhla ñY%jQ jd;h wdYajdY ls¯fukaaa

ñksfil=f.a urKh is≥ùug .; jkafka úkdä 20 la ;rï

jQ wvq ld,hls'

by; i|yka wdldrhg fmg%,a jdyk j,ska úI msg

jkafka ñY%Kh irejQ úg muKlau fkdfõ' ñY%Kh nd, jQ

úg msgfjk khsg%cka Tlaihsv u.skao msgdr jdhqjg úI

tlaùu is≥fõ' fmd≥fõ fuu khsg%cka Tlaihsv NO
X
 kñka

y∫kajk w;r th i;aj fmkyΩ j, we;s ishqï mgl

úkdY lrkq ,nhs'

fmg%,a r:hl ñY%K wkqmd; w.h jd; fldgia 14g

fmg%,a fldgia 1 wkqmd;hgu ;nd .ekSu wmyiqjk w;r

Odjk ú,dYh wkqj th ire fyda nd, ùu is≥fjhs' tys

m%;sM,h wjg m˙irhg úI jdhq j._ msgùu nj ±ka

meye†<sh' fudagr® r: ksIamdolhska úiska ,eïvd fikairh

iys; bf,lafg%dksla md,k  moaO;sh fudagr® r: i|yd fhd∞

.kq ,enqfõ fuu ñY%K wkqmd; w.h m˙ir ys;ldó

whq˙ka ksh; w.hg mj;ajd f.k hdugh' th is≥ jkafka

fufiah'

ihs,kairh uq,gu iújk ,eïvd fikairh msgdr

jdhqfjkau fi' wxYl 300 l WIaK;ajhlg m;ajQ miq

ihs,kairh ;=, we;s msgdr jdhqfõ iy wjg jd;fhaa we;s

Tlaiscka wkqmd;hg idfmaCIj l=vd fjda,aàh;djhla

ksmojhs' ñY%Kh irejk úg msgdr jdhqfõ wka;r®.;

Tlaiscka m%udKh wvqjk w;r tys° fuu wkqmd;h

jeäùfuka fuu fjda,aàh;d w.ho by< hhs' tf,iu

ñY%Kh nd, jk úg fuu wkqmd;ho wvqj tu fjda,aàh;d

w.ho wvqj hhs' ire fyda ksire fkdjk hym;a ñY%K

wkqmd; w.hl° fuu fjda,aàh;d w.h fjda,aÜ 0'4 la njg

m;afjhs' fï wkqj fuu ix« fjda,aàh;djh ,nd .kakd

bf,lafg%dksla md,k tallh ta weiq˙ka tka‚ug ,ndfok

fmg%,a jd; ñY%K w.h ksj/†j y∫kd .kakd w;r th

nd,jk úg fmg%,a jeä ls¯fukao ñY%Kh irejk úg

fmg%,a wvq ls¯fukao ñY%K w.h 14 : 1 wkqmd;hg  ks;ru
;nd .kshs' túg ihs,kairh yryd  m˙irhg msgfjk úI

k;r jkjd muKla fkdj bkaOk ±ùuo l%udKql+, f,i

is≥ùu ksid bkaOk kdia;sho  msgq ±lsh  yels fjhs'

,eïvd fikairhla Tnf.a r:hg;a we;akï fldhs;rï

w.fka±hs ±ka Tn is;kjd we;' ta;a ±kg jir 12 l

muK isg wm rgg wdkhkh l, iEu ldìhqfr®gr fukau

bkafclaIka r:hlu fuh wka;r®.;j we;s nj Tn

okakjdkï mq≥u jkq we;' ta;a fï ms<sn|j ldr®ñlhska fyda

r: ysñhka ±kqj;a fkdls¯u ksid wo th ls%hdld¯

;;ajfhka we;af;a lSfhka lShlo@ b†˙ ˙hils l,dm

;=,ska fuu moaO;s b;d ir, whq˙ka úia;r flfrkq we;'

                                           �����

kùk fudagr® r: i|yd wksjdr®h jQ

,eïvd fikairh
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,eïvd fikairh

msgdr jdhqj

wjg jd;h

fmg%,a bkafclaIka

   fldñmshqgrh

bkafclagr

 lÜg,h

ihs,kair® k,h

,eïvd laf,daiaâ ¨ma md,k l%uh

,eïvd msgdr

úI jdhq md,kh

˙hils ux., l,dmfha isgu fmg%,a bkafclaIka

moaO;s  úia;r ls¯u wdrïN jQ w;r ta hgf;a fï jk

úg wms L fcfg%dksla moaO;sh olajd ksr®udKd;aulj

wOHhkh lr we;af;uq' ó<ÛZg wmg fhduq ùug we;af;a

tys md,k tallhg jqj;a th uolg k;r ls¯ug is≥j

we;' thg m%Odk fya;=j jkafka fuu EFI moaO;s ñka
b†˙hg ixlSr®Kj we;af;a msgdr úI jdhq md,kh i|yd

lrk ,o kùlrKhka fya;=fjka neúks' ksoiqkla f,i L-
fcfg%dksla moaO;sh;a thg miqj meñ◊ LE- fcfg%dksla
moaO;sh;a w;r m%Odk fjki fuu LE fcfg%dksla
moaO;shg ,eïvd  msgdr jdhq md,k moaO;sh iúj ;sîuhs'

,eïvd msgdr jdhq md,k ie,iqu fuu igyfkka

olajd we;' fuys ls%hdld˙;ajh wmg fuf,i ir, f,i

úia;r l, yel' tkï msgdr úI jdhq we;sjkafka ñY%Kh

irejk úg iy nd, jk úg°h' fuf,i ñY%Kh ire jk

úg msgdr jdhqfõ wka;r®.; Tlaiscka m%udKh wvq jk w;r

ñY%Kh nd, jk úg th jeä fõ' ihs,kair® k,hg

iïnkaO Tlaiscka fikairh ke;akï ,eïvd fikairfha

úfYaI;ajh jkafka fuu msgdr jdhqfõ wka;r®.;jk

Tlaiscka m%udKh jeäjk úg th ;=, Wm†k fjda,aàh;djho

by< hduhs' fï wkqj m˙irhg msgfjk úIjdhq rys;

ms˙is≥ msgdr jdhqjla we;slrk hym;a ñY%K wkqmd;hl°

fuu ,eïvd fikair fjda,aàh;djh' 0.4V fõ'

by;ska olajd we;s bf,lafg%dksla md,k bkafclaIka

moaO;sfha bkafclaIka fldïmshqgrh u.ska bkafclagr

lÜg,h yryd tka‚ug wjYH ñY%K wkqmd;h ilikq

,nhs' tu ñY%Kh kshñ; w.fha we;akï úI jdhq msg

fkdfjk w;r tys° ,eïvd fikair fjda,aàh;djh fjda,aÜ

0.4V la fjhs' tu ix« ;rx.h md,k tallhg iïnkaO

w;r tys w.h fjda,aÜ 0.4V la fõ kï ;uka ilik ,o
ñY%K wkqmd;h ksj/† nj md,k tallh ;SrKh lr

ksy~ fjhs' tu fjda,aàh;djh kshñ; w.h blaujd

we;akï ñY%%Kh irej we;s nj ±k.kakd md,k tallh

,eïvd fjda,aàh;djh kshñ; w.hg nisk f;la ñY%Kh

nd, lrkq ,nhs' tfiau tu fjda,aàh;d w.h wvq kï th

jeä jk f;la ñY%K wkqmd;h jeä lrkq ,nhs' fï wkqj

,eïvd md,k moaO;shla we;akï bkafclaIka moaO;shl

msgdr úI jdhq lsisjla msgúh fkdyels nj wmg fmkS hhs'

by; wdldrhg ,eïvd md,k moaO;shla wms ir,j

jgyd .kq ,enQjo we;a;jYfhkau fï ;=, wOHhkh l<

hq;= b;d jeo.;a lreKq /ila fõ' fuys° uq,skau ñY%K

fjki wkqj we;sfjk úI jdhq j._ iy tajd we;sfjk

wdldrh jgyd .; hq;= fjhs' fuh b;d jeo.;a jkafka

EGR leg,sála lkajr®gr wd† moaO;s wOHhkhg tu

±kqu wksjdr®h jk neúks'

fmg%,a hkq ldnka (C) iy yhsv%cka (H) hk uQ, øjH
fofla tl;=jla neúka th HC hk ixfla;fhka oelaúh
yel' túg is,skavr ;=< is≥ jk oykh fufia oelaúh yel'

fuys olajd we;af;a tka‚ul

iïmSvk myfr® wjidkh iy n,

myfr® wdrïNhhs' fuu  iïmSvk

myr wjidkfha iamdr®la ma,.a

mq<sÛ=j u.ska ñY%Kh ±,aùu

is≥fjhs' tys° msgfjk ;dmh u.ska

m%idrKh jk jd;h msiagkh

my<g ;,a¨ lr n, myr we;s

lrhs' ±ka fuu oykh is≥jk

wdldrh fidhd n,uq'

■ is,skavr ;=< is≥jk fmg%,a oykh

by; olajd we;s whqre is,skavrh ;=<g weo .kakd

fmg%,a iïmQr®K f,i CO
2
 iy H

2
O njg yerùug fmg%,a

1 fldgila i|yd jd; fldgia 14la ñY%Khg tl;= úh

hq;=h' fu;rï jd; m%udKhla wjYH jkafka wjg jd;fha

Tlaiscka  we;af;a 1/5 la muKla ksidh'

fudagr® r: fmg%,a tka‚ula ls%hd ls¯fï° by; olajd

we;s whqre ldnkavfhdlaihsâ iy c, jdIam muKla

msgfjhs kï th wmg jvd;a ys;lrh' ukao fuu

fojr®.hu úI rys; fukau „jh mj;ajd f.k hdug

w;HjYH jQ idOl folla  neúks' tfy;a ta i|yd  14:1
wkqmd;fhka jd; fmg%,a ñY%Kh ,nd °u iEu wjia:djlu

ksjer† f,i l< fkdyels fõ' welai,fr®gr® mev,h ls%hd

lrjk ú,dih" fjkia jk tka‚ka Ndrh" tka‚ka

WIaK;ajh jeks lreKq u; ñY%Kh nd, ùu fyda ire ùu

idudkH fohls' fuf,i ñY%%Kh ire ùfï° fukau nd,

ùfï°o Nhdkl úI jdhq msgdr jdhqjg tlajk nj fmr

úia;r úh' tf,i ñY%Kh ire jQ úg iEfok úI jdhq

fukau tajd iEfok wdldrh;a ñY%Kh nd, jQ úg iEfok

úI jdhq fukau tajd iEfok wdldrh;a fuys° fjka fjkaj

fidhd n,uq'

 n, myfr® wdrïNh

➜
➜

HC + O
2   

              CO
2
 +  H

2
O +

  

  

 ;dmh

 fmg%,a + TlaIscka     ldnkavfhdlaihsâ + c,h +  ;dmh
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ire ñY%Khl fmg%,a m%udKh jeä w;r Tlaiscka

m%udKh wvqh' fï ksid ñY%Kfha wvx.= ishΩu fmg%,a wKq"

c,h iy ldnkavfhdlaihsâ njg yerùug ,enqKq Tlaiscka

m%udKh m%udKj;a fkdfõ' fï ksid by; oelafjk whqre

ldnkavfhdlaihsâ jdhqjg  wu;rj wvq Tlaiscka m%udKhlska

ilia jk ldnka fudfkdlaihsâ (CO) keue;s úI jdhqj o
hï m%udKhla we;s fjhs' fuh fld;rï úI jdhqjlao h;a

0'3] la CO iys; jd;h úkdä 20 l ld,hla  wdYajdi

ls¯u flfkl=f.a urKh is≥ ùug fyd|gu m%udKh;a fjhs'

reêrfha we;s Tlaiscka f.k hk ysfud.af,dìka mgl CO

u.ska úkdY ùu thg fya;=jhs'

ñY%Kh ire jQ úg CO  j,g wu;rj Tlaiscka uoù
fkdoeù b;s˙ jQ HC m%udKhlao fjhs' fuh fl<skau fmg%,a

kQk;a hï bkaOk úfYaIhls' th wdr®:sl jYfhka mdvqjla

muKla fkdj" fkdoejqKq fuu bkaOk iQr®hd f,dalhg

ksrdjrKh jQ úg ridh⁄l  m%;sls%hdjkag Ndckh ù .ia

fld<ka we;=Ω ishΩu „ù fldgia j,g úI iys; ridhksl

øjH idohs'

➜HC + O
2 
      CO

2
 + H

2
O + CO + HC

fmg%,a + Tlaiscka ➜
ldnka vfhdlaihsâ

c,h

ldnka fudfkdlaihsâ

yhsfv%d ldnka

■ ñY%Kh ire jQ úg úI jdhq iefok wdldrh

by; iólrKfha (N
2
) hkqfjka olajd we;af;a

jd;fha úYd, m%udKhlska we;s" oykhg iïnkaO fkdjk

khsg%cka jdhq m%udKhhs' fuh wlS%h jdhqjla f,i wjg

jd;fha  mej;=K;a tka‚ul is,skavrh ;=< we;s jk fi'

2000
0
  la muK jQ WIaK;ajh hgf;a oykfhka miq  b;s˙

jQ Tlaiscka we;akï ta yd m%;sls%hd lrhs' ≥j_, ïY%Khla

tka‚ulg ,nd ≥kaúg tys fuf,i oykfhka miq Tlaiscka

b;s˙jk neúka tys° fuu m%;sls%hdj is≥j  tu.ska khsg%cka

Tlaihsâ" khsg%cka vfhdlaihsâ jeks úI jdhq .Kkdjla

ksmofõ' fudagr® r: Ys,amfha° fmd≥fõ tajd NOx hkqfjka

ye¢kafõ'

fuu NO
x
 jdhq j._ o i;aj fmkyΩ j, ishqï mgl

úkdY lrk w;r .ia fld<ka jeks „j fldgia j,go ydks

muqKqjhs'

wm fuf;la W.;a lreKq wkqj fudagr® r: fmg%,a

tka‚ul ñY%Kh ire ùu fukau ksire ùuo wjg

m˙irhg ;†ka ydks muqKqjk nj fmkS hhs' bf,lafg%dksla

;dCIKh fhdod .ksñka kùk r:j, fuh b;d idr®:lj

ch f.k ;sfnhs' ta i|yd ixlSr®K moaO;s /ila kùk

r:j, tl;=lr we;s w;r tajdg ydks fkdmeñfKk f,i

wΩ;ajeähdjka j, fh°ug iEu ldr®ñlfhl=u ta ms<sn|j

N2 + O2          NOx➜

±kqj;a úh hq;=h' b†˙ mdvï /il° yuqjk ixlSr®K

fmg%,a bkafclaIka moaO;s /il° fuu m˙irh iq/lSug

fh¥ Wmdx. iy moaO;s fldgia yuqjk neúka fuu mdvfuka

ta ms<sn|j ±kqula ,nd .ksuq'

λ =
         tka‚ug imhñka we;s jd; m%udKh

                                 ffiOdka;sl f,i iemhsh hq;= jd; m%udKh

fï wkqj  λ = 1 hkqfjka ye¢kafjkafka kshudldrj
ilia jqKq ñY%Khls' tkï fuh ksjer† ñY%Khla ksid

imhk jd; m%udKfha w.h" ffiOdka;sl f,i iemhsh hq;=

jd; m%udKhg iudk fjhs' iudk w.hla" iudk w.hlska

fn≥ úg W;a;rh 1ls' tf,iu ñY%Kh ire tlla kï tys

jd; m%udKh ffiOdka;sl w.hg jvd wvq jk neúka tys

w.h 1g wvq fjhs' ksoiqkla f,i   λ =0.9,     λ= 0.8
hkqfjka 1g wvq w.hkaf.ka ,eïvd w.h olajhs kï" th

ire ñY%Khls' tf,iu ≥r®j, ñY%K j, jd; m%udKh jeä

neúka tys ,eïvd w.h 1'1" 1'2 jeks w.hla .kS'

,eïvd fikair®

 fikair® áhqí

,eïvd fikairhla

fï wkqj  λ = 1 hkqfjka ye¢kafjkafka m˙ir
ys;ldó ñY%K w.h jk w;r tu w.h ukskq ,nkafka

ihs,kairhg iú l, Tlaiscka fikairfhks' by;

igyfka th olajd we;' fuhu ,eïvd fikair kñka ye¢ka

ùug fya;=j ±ka Tng meye†,s úh hq;=h' ,nk l,dmfha

isg wm m˙irhg b;d ys;ldñ jk fuu moaO;sh úia;r

flfrkq we;

✱✱✱✱

➜(N2) + HC + O2        H2O + CO2 + (N2) + O2

■ msgdr jdhq md,kh

m˙irhg ydks fkdjk fia fudagr® r:hl msgdr

jdhqfõ ixhq;sh ieliSu msgdr jdhq md,kh (EMISSION
CONTROL) kñka ye¢kafõ' fuh wdldr follg l< yel'
bka tla l%uhla" ñY%K wkqmd;h ilid is,sxvrh ;=,°u

úI jdhq we;sùu  je<elaùuhss' wfkla l%uh kï oejqkq jdhqj

ihs,xirh ;=<° úI rys; jk fia ;j ≥rg;a m%;sls%hd

lrùuhs' fuu msgdr jdhq md,kfha°" wOHhkhg iy

.Kkh ls¯ï j,g myiq jk fia ñY%%K wkqmd;h ixfla;

w.hlska oelafõ' tu ixfla; wl=r f,i .S%la wl=re

fydaäfha ,eïvd wCIrh (λ  ) f.k we;' ,eïvd wCIrfhka
y∫kajkafka tka‚ulg imhk hï lsis fmg%,a jd;

ñY%Khl wvx.= fmg%,a m%udKhla .;a úg th oeùug

imhñka we;s jd; m%udKh iy iemhsh hq;= jd; m%udKh

w;r iïnkaO;djhhs' tkï hï  fmg%,a jd; ñY%Khl

,eïvd w.h fidhkqfha my; i|yka wdldrhgh'
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,eïvd fikairh

 1' Ok bf,lafg%davh

 2' iDk bf,lafg%davh

 3' fikair® firñla

 4' fikair® n,anh

 5' fikair® yjqisu

 6' lkagElaÜ nqIa

 7' ndysr fldmqj

 8' lkagElaÜ iams%ka

 9' wjg jd; ljqΩj

10' ú≥,s w.%

11' bkaishqf,agrh

12' ihs,kair n|

,eïvd fikairhl we;=,; ksr®udKh

1' ZrO
2
 iys;

  firñla fikairh

2'  bf,lafg%dav

3' lkagElaÜ w.%

4' ihs,kair® n|

5' ihs,kair® mhsmamh

6' wdrCIs; firñla

   f,ahrh

wjg jdhqj

msgdr  jdhqj

3

41 2

5
6

,eïvd fikair® fldgfia ksr®udKh

ire ïY%Kh nd, ïY%Kh

jd; fmg%,a ñY%K wkqmd;h

,eïvd msgdr úI jdhq md,kh

fu`gr® r: fmg%,a tka‚ul is≥jk fmg%,a oykh

kshudldrj is≥jqks kï msgfjkafka ldnka vfhdlaihsâ iy

c, jdIam mu◊' th m˙irhg fyda i;aj „ú; j,g lsisu

ydkshla f.k fkdfohs' tfy;a fï i|yd jd; fmg%,a

ñY%Kh 14:1 la f,i mej;sh hq;=h' fuhg jvd ñY%Kh

ire jqjfyd;a fkd±jqkq yhsfv%dldnka (HC) iy udrdka;sl
ldnka fudfkdlaihsâ (CO) msgdr jdhqjg tlafjhs' ñY%Kh

nd, jQ úg i;aj fmkyΩZ j, ishqï mgl úkdY lrk

tfukau W.=fr® wdidokj,g fya;=jk khsg%cka Tlaihsv

(NOX) msgfjhs' tfy;a kùk r:j, ihs,kairhg iújk
Tlaiscka fikairh fyj;a ,eïvd fikairh u.ska ñY%K

wkqmd;h 14:1 w.fhka mj;ajd .; yels nj;a tu.ska
msgdr jdhqjg úI tlaùu je<elaúh yels nj;a .shjr

l,dmfhka b;d fyd|ska úia;r úh' wo wms fuu ,eïvd

fikairfha ksr®udKh iy ls%hdld˙;ajh y∫kd .ksuq'

,eïvd fikair j._ folla Ndú;djk w;r by;

olajd we;af;a bka jeä jYfhkau Ndú;d jk j._hhs' tkï

fuys fikair® n,anh msg; ì;a;sh ihs,kairh ;=< msgdr

jdhqjg;a" tys we;=<; ì;a;sh wjg jd;hg;a iïnkaO

fjhs' wjg jd;h we;=Ωùug l=vd is≥rla fuys  úo ;sfnhs'

fikair n,anh  msgdr jdhqfjkau fi' wxYl 300 la muK

olajd WKqiqï  jQ miq msgdr jdhqfõ;a wjg jd;fha;a we;s

TCIscka wKq j, fjki u; fjda,aàh;djh ksmofjhs'

kùk;u r:j, fuu fikairh blaukskau WKqiqï lr

.ekqug ú≥,s ySgrhla fuh ;=, iúlr ;sfnhs' tu is.ak,a

fjda,aàh;djh ksmofjk whqre my; igyfkka ;j ≥rg;a

meye†<ss lr we;'

fuys olajd we;af;a ,eïvd fikairfha ihs,kairh

;=,g iújk fldgihs' tkï fikair® n,anhhs' th ;=<

(ZrO
2
) ir®fldakshï vfhdlaihsâ  kï ridhk øjHfhka

iE≥kq fldmqjla fjhs' tu fldmqj we;=,;ska iy msg;ska

is≥re iys; ma,eákï ( porous platinum) f,ahrhlska
wdjrKh lr ;sfnhs' bkamiq msgdr jdhqjg újD; jk fuu

n,anh bka wdrCId ùug ;j;a firñla fldmqjlska

wdjrKh flfrhs' fhdodf.k we;s fuu ma,eákï iy

firñla f,day j, úfYaIh tajdfha we;s l=vd is≥re ;=<ska

TCIscka whk j,g .uka ls¯ug we;s yelshdjhs'

ZrO
2
 fldmqj fomi we;s ma,eákï f,ahr fol

úoHq;a bf,lafg%dav folla f,ig yeisfrhs' .e,ajdks

fldaIhl is≥jk ls%hdj,shg iudk jQ ixlSr®K ridhksl

ls%hdj,shla fuys we;s ù fjda,aàh;djhla ksmofjk w;r

fudagr® ldr®ñl wm yg jeo.;ajk ±kqu muKla fuys°

wms ,nd .ksuq'

fuys olajd we;af;a ñY%K wkqmd;h wkqj ,eïvd

fikairfha Wm†k fjda,aàh;djh fjkia jk wdldrhhs'

fuu fikair® n,anh we;=,;;a msg;;a tl iudk

wkqmd;fhka TCIscka wKq% msysghs kï fuu bf,lafg%dav

fofla Wm†k fjda,aàh;djh 0 fõ' tfy;a bka tla me;a;l

TCIscka m%udKh wvq jeä fjhs kï Wm†k fjda,aàh;djho

ta wkqj fjkia fõ' tka‚ug imhk ñY%Kh ireúg

TCIscka ish,a, m%fhdackhg .ekSfuka msgdr jdhqfõ

ñY%K wkqmd;h wkqj ,eïvd fjda,aàh;djh fjkia jk

whqre
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TCIscka jvd;a ysÛ fõ' túg fikair® n,anh fomi

Tlaiscka wkqmd;h jvd;a jeä neúka Wm†k fjda,aàh;djho

jeäh' ñY%Kh nd, úg TCIscka jeä m%udKhla b;s˙ jk

neúka  fuu wkqmd; fjki wvqù Wmosk fjda,aàh;djho

wvq fjhs' ñY%Kh λ = 1 w.h jQ úg tkï kshñ;
wkqmd;fhka hq;a ñY%Khla oefjk úg fuu fjda,aàh;djh

fjda,aÜ 0'4la muK jk nj fmr olajd we;s   j.=fjka

meye†,s fjhs'

■ wO_ ikakdhl Tlaiscka fikair j._

,eïvd fikair® j._ folla Ndú;djk w;r by;

i|yka jQfha thska tla j._hls' fï fjkqjg fhd∞ .kakd

wfkla j._h;a msg;ska fï wdldrhgu †ia jqk;a tys

we;=,; we;af;a ghsfÜkshï Tlaihsâ (TiO
2
) j,ska ;ekQ

bf,lafg%davhls' my; ±lafjkafka tys we;=,; ksr®udKhhs'

TiO2 t<sukaÜ  f,day wdjrKh
firñla

bkaishqf,agrh

gr®ñk,a w.%

f,d ay wdjrK

k,h

 Bhï jhrh

firñla

isfuka;s

wO_ ikakdhl ,eïvd fikairhl ksr®udKh

by; olajd we;s ,eïvd fikair j._h ;=,

is≥jkafka wO_ ikakdhl ls%hdld˙;ajhla jk w;r tys°

msg; jd;h ,nd°u wjYH fkdfõ' fuys fhdod we;s

ghsfÜkshï Tlaihsâ (TiO2) wO_ ikakdhlfha ls%hdld˙;ajh
jkqfha th idudkH jd;fha mj;sk úg tys Wm¯u

m%;sfrdaOl w.h olajk kuq;a jd;fha we;s Tlaiscka

m%;sY;h wvqjk úg thg idfmaCI f,i tu m%;sfrdaOl

w.ho wvq ls¯uhs' fï wkqj fuu fikairh ,eïvd

fikairhla f,i ihs,kairfha we;s msgdr jdhqjg  iïnkaO

l, úg ñY%Kh ireúg msgdr jdhqfõ Tlaiscka wvqùu ksid

fikairfha m%;sfrdaOl w.h wvqùu;a ñY%Kh nd,jk úg

m%;sfrdaOl w.h jeäùu;a is≥fjhs' fuu fjkia jk

m%;sfrdaOl w.fhka md,k tallh ñY%Kfha ire ksire

Ndjh y∫kdf.k ta wkqj ñY%K w.h ,eïvd } 1 w.fhka

mj;ajd .kshs' fjkiajk Tlaiscka m%;sY;hg wkqj

läkñka m%;sfrdaOl w.h fjkiaùu ksid fuu fikair

jvd;a iq≥iq fjhs'

,eïvd fikairh

msgdr jdhqj

wjg

jd;h

 bkafclaIka

 fldñmshqgrh

bkafclagr

 lÜg,h
ihs,kair® k,h

fmr igyfka olajd we;af;a wm .shjr l,dmfhka

wOHhkh l, ,eïvd msgdr jdhq md,k moaO;shhs' fuu

ie,iqu wkqj ñY%Kh nd, ùug fyda ire ùug ,eïvd

fikairh bv fkdfohs' ukao tu ,eïvd ix«j weiq˙ka

ñY%Kh nd,jk úg th ire ls¯u;a ire jk úg th nd,

ls¯u;a bkafclaIka md,k fldïmshqgrh u.ska is≥ lrk

neúks' tfy;a fuys° wmg tla .egΩjla we;sfjhs'

tka‚ula isis,a wjia:dfõ°" whsâ, fõ. iy *q,a

f,daâ wjia:dj, ñY%Kh wksjdr®hfhkau ire l, hq;= w;r

ta i|yd tla tla moaO;s lsysmhlau we;=,;a nj wms oksuq'

tfia kï fuu ,eïvd md,k moaO;sh ;sìh° tjeks ñY%K

ire ls¯ula l, fkdyels fjhs' ukao tu moaO;s u.ska

ñY%Kh ire lrk úg fuu ,eïvd md,k moaO;sh u.ska

th nd, lrk neúks' tfiakï ,eïvd md,k moaO;s iu.

fuu ñY%K ire lrk moaO;s iúlr ;sfnkafka flfiao@

by; .egΩj i|yd ksj/† ms<s;=rla ksIamdolhska

úiska imhd we;s fudagr® r: ;dCIKfhka ,nd.; fkdyels

fõ' tfy;a th wmg is;d.; yelsh' m˙ir fõ°ka úiska

fudagr® r: úI ≥u ms<sn|j y~ ke.Sfï° fuu ,eïvd

md,k moaO;sh bos˙m;a lr ksIamdolhska úiska mjikq

,enqfõ tu moaO;sh u.ska ks;ru 14:1 wkqmd;hg ñY%Kh

;nd .kakd neúka msgdr úI jdhq msg fkdfjk njh' tfy;a

r:hla Odjkh ls¯fï° fmr i|yka wjia:dj,

wksjdr®hfhkau ñY%Kh ire l, hq;=fõ' fï i|yd

ksIamdolhska úiska lrkq ,enqfõ tjka ñY%Kh ire l, hq;=

wjia:dj, ,eïvd md,kh ire ñY%Khla i|yd fjku fudaâ

tllg fmr,d .ekSuls' tfy;a th msg;g Tjqka lsisúfgl;a

fmkakqfõ ke;' ,eïvd md,k bf,lafg%dksla tallh  i|yd

tka‚ka WIaK;ajh iy whsâ, iy *q,a f,daâ wjia:d

ix«jka f,i imhd we;af;a fuh bgq lr.ekqugh'

*q,a f,daâ iaúph

whsâ,  iaúph

f;%dg,a jE,aõ iaúphl ksr®udKh

,eïvd md,k moaO;s iys; r:j, ñY%Kh ire l,

hq;= whsâ, iy *q,a f,daâ wjia:d ,nd .kafka by;

igyfka olajd we;s wdldrhg f;%dg,a jE,ajhg iaúphla

iú lr .ekqfuks' kùk r:j, ldr®ñl Tn fuh ks;r ±l

ke;sjdg ielhla ke;' tfy;a fuys° we;sfjk ;j;a

.egΩjla fõ' tkï fuu ie,iqu hgf;a whsâ, iy *q,a

f,daâ jeks ñY%Kh irel, hq;= wjia:dj, ñY%Kh ire ksid

msgfjk úI jdhq j<lajkafka flfiao hkakhs' ihs,kairh

w. leg,sála lkajr®grh kï fldgila iú jkafka fuu

ldhH_h i|ydh' ,nk l,dmfhka fuu leg,sála lkajr®gr

úia;r flfrkq we;'
�����
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leg,sála lkajr®gr

fmg%,a tka‚ulg jd; fldgia 14 lg tla fmg%,a

fldgila f,iska fmg%,a jd; ñY%Kh ilid ,nd ≥ka úg th

oykfha° msg lrkafkaa lsis≥ úIla ke;s tfukau wmg b;d

wjYH jk c,h iy ldnka vfhdlaihsâ mu◊' tfy;a

fuf,i ,ndfok fmg%,a m%udKh jeäjk úg ldnka

fudfkdlaihsâ (CO) udrdka;sl úI jdhqj iy úI yhsfv%d
ldnka ixfhda.o  msgdr jdhqjg tlafjhs' fmg%,a m%udKh

wvq jQ úg khsg%cka Tlaihsv /ila msgfjk w;r tajdo

i;aj ‚ú; j,g ;on, wdidok we;s lrhs' fï ms,sn|j

iïmQr®K úia;rhla miq.sh l,dmfhka b†˙m;a flreKqq

w;r my; ±lafjkafka ta i|yd kùk r:j, fhdod we;s

msgdr jdhq md,k moaO;shhs'

by; olajd we;s fmg%,a bkafclaIka tka‚fï md,k

tallh u.ska tka‚ug imhk jd; fmg%,a ñY%Kh tys we;s

,eïvd md,k moaO;sh u.ska iEu úgu 14:1 wkqmd;fhka
;nd .ekqu ksid úI jdhq lsisjla msgdr jdhqjg tla fkdfjhs'

tfy;a whsâ, iy *q,a f,daâ wjia:dj, wjYH jeä n,h

,nd .ekqug ñY%Kh irel, hq;= w;r tys° fuu md,kh

u.ska ñY%Kh ireùug bv y˙hs' tys† úI jdhq msgùu

is≥jk w;r tu úI jdhq bj;a ls¯ug leg,sála lkajr®gr

fhdod .efkhs' tfy;a leg,sála lkajr®grh fudagr® r:

i|yd Ndú;d jQfha ,eïvd md,k moaO;s ìysùug fndfyda

fmr isgh' fuf,i fudagr® r:j,g iújqkq leg,sála

lkajr®gr isx.,a fnâ" vn,a fnâ iy  ;S% fõ hkqfjka jr®.

;=klg fnod ;sfnhs' wo wms fuu leg,sála lkajr®gr

(Catalytic convertor) ms<sn| wjfndaOhla ,nd .ksuq'

wms ridhk úoHdfõ° W;afm%arlhla f,i y∫kajkafkao

leg,sála ls%hdj,shhs' hula ridhksl m%;sls%hdjlg iïnkaO

ù tu ls%hdj,sh blauka lr m%;sls%hdfjka miqj;a ta whq˙kau

fjkia fkdù mj;shs kï th tu m%;sls%hdjg iïnkaO jQ

W;afm%arlhla f,i wmg ir,j ye¢kaúh yelsh' fudagr®

r:j, fhdod .kakd leg,sála lkajr®grho tys fkd±jqkq

fldgia ±ùug ridhkslj Wmld¯ jk kuq;a tu ls%hdfjka

miqjo fkdfjkiaj mj;shs' fï ksid th tl †.gu CIh

fkdù Ndú;d ls¯ugo mqΩjk' fudagr® r: j, úI ≥u wju

ls¯ug fuu leg,sála lkajr®gr uq,skau fhdod f.k

fmg%,a ñY%K

  iemhqu

jd;h

jd; fmdïmh

 leg,siaÜ

CO iy HC

msgdr jd;h

isx.,a fnâ leg,sála lkajr®gr l%uh

,eïvd fikairh

msgdr jdhqj

wjg

jd;h

 bkafclaIka

 fldñmshqgrh

bkafclagr

 lÜg,h
ihs,kair® k,h

,eïvd laf,daiaâ ¨ma md,k l%uh

we;af;a 1975 jifr° tkï by; i|yka ,eïvd md,k

moaO;s fhdod .ekqug jir oyhlg muK fmr isgh'

fuys° uq,skau fhdod .;a leg,sála lkajr®grh weu˙lka

jdyk j,ska ìysjQ w;r th fhdod .ekqfka my;ska olajd

we;s whqre oykfha° Tlaiscka uo ùfuka msgfjk ldnka

fudfkdlaihsâ iy yhsfv%dldnka bj;a ls¯ug mu◊'

fuys olajd we;af;a uq,skau fudagr® r: i|yd fhdod

.;a isx.,a fnâ leg,sála lkajr®grh jk w;r ire ñY%K

oykfha° Tlaiscka uo ùfuka msg fjk ldnkaa fudfkdlaihsâ

úI jdhqj úI rys; ldnka vfhdlaihsâ njg m;a ls̄ u;a

fkd±jqkq yhsfv%dldnka ixfhda. ;j ≥rg;a oykhg ,la

lr c,h iy ldnka vfhdlaihsâ njg yerùu;a fuu.ska

is≥úh' fuh iú jQfha ihs,kairh ueo jk w;r fuu

TlaislrK ls%hdj,sh i|yd wu;r Tlaiscka ,nd °ug

tka‚u u.ska fjku jd; fmdïmhla ls%hdlrjkqq ,eìk' bka

,efnk jd;fhka is≥jQfha Tlaislrk ls%hdj,shla neúka

fuh TlaisfâIka leg,sála lkajr®grh (Oxidation –
talytic convertor) kñkao ye¢kajqks' flfia fyda fuh
u.ska md,kh jQfha ire ñY%Khl° msgfjk úI jdhq

muKla neúka ñY%Kh nd, úg° msgfjk khsg%cka Tlaihsv

md,khg fjku leg,hsghla fuhgu tla lrk ,°' my;

±lafjkafka tu ksr®udKhhs'

by; ksr®udKfha° ñY%Kh nd, jkúg  ksmfok

NO
X
 ixfhda. bj;a ls̄ ug wΩ;skau  leg,sála lkajr®grhla

ihs,kairh uq,skau iú jqks' thg miqj ire ñY%K

wjia:dfõ msgfjk CO iy HC  i|yd fmr Ndú;d jQ
TlaisfâIka leg,hsgh tys jd; fmdïmh iu. iú

flre◊' fï ksid fuh vqfj,a fnâ leg,sála lkajr®gr

kñka ye¢ka jqks' flfia kuq;a fuh idr®:l fkdjQfha fuu

khsg%cka Tlaihsv bj;a ls¯fï ls%hdj,sfha° wefudakshd jeks

(NH
3
) úI jdhq wΩ;ska msgdr jdhqjg tla jQ neúks' fï ksid

fuu leg,sála lkajr®gr fojr®.hu fjkqjg wo Ndú;djk

;S% fõ leg,sála lkajr®grh (3 way ctalyst) ;ks tallhla
f,iska fhdod .ekqks' ixlSr®K ridhksl ls%hdj,shlska hq;a

tu leg,sála lkajr®grh ms<sn|j iïmQr®K úia;rhla

ó<Û l,dmfhka b†˙m;a flfrkq we;'

fmg%,a ñY%K

  iemhqu

jd;h

 leg,siaÜ

CO iy HC

msgdr jd;h
 leg,siaÜ

  NOx

jd; fmdïmh

vn,a fnâ leg,sála lkajr®gr l%uh

Catalytic converter systems

✺✺✺✺
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leg,sála lkajr®gr

bf,lafg%dksla

 md,lh

,eïvd fikairh

fmg%,a ñY%K

  iemhqu
f;ux leg,hsgh

CO"HC iy NOx

f;ux leg,sála lkajr®grh iys; msgdr jdhq

md,k moaO;shla fuu igyfka olajd we;' fuh  u.ska

CO, HC,NO
X
 hk úI jdhq ;=ku ;ks tallhlska bj;al,

yels fjhs' b;d ñ< wêl" ridhksl ls%hdld˙;ajhlska hq;a

fuu WmlrKh  by; igyfka olajd we;s whqre ,eïvd

fikairhla iu. Ndú;d l, hq;=h' túg leg,hsghg

we;=,ajkafka jvd;a ire fyda nd, fkdjQ ñY%Khl wvq úIe;s

msgdr jdhqjla ksid is≥jk ridhksl m%;sl%shdj u.ska fuh

jvd;a WKqiqïj úkdY ù fkdhhs'

;kslr iq≥ hlv wdjrKhlska iE≥kq fuu

leá,sála lkajr®grh ;=< ó johl yevhg ieliqkq

firñla iels,a,la fjhs' tys (Rhodium) frdaähï iy
ma,eákï (Platinum) hk  ridhksl wdf,amhka .,ajd
;sfnhs' fuu ridhksl wdf,am fkdoejqkq fmg%,a fukau Bhï

ixfhda. ksido úkdYhg m;afjhs' fï ksid fuu leg,hsgh

iys; fudagr® r: i|yd Bhï rys; fmg%,a ksIamdokh jQ

w;r Bhï iys; fmg%,a lsis úfgl;a fkdfh†h hq;=h'

fkd±jqkq fmg%,a msgdr jdhqj yd tlaùfukao fuu

leg,sála lkajr®gr úkdY úh yels neúka fuu úfYaI

leg,hsgh fhdojk ,oafoa bf,lafg%dksla b.aksIka moaO;s

iu. mu◊' thg fya;=j bf,lafg%dksla b.aksIka u.ska ñia

*h˙ka we;s fkdùuhs' ñia *h˙ka j,° fkd±jqkq fmg%,a

ihs,kairhg we;=Ωù leg,hsgh úkdY lrhs' ldìhqfr®gr

l%uh bj;a lr fmg%,a bkafclaIka l%u kùk r:j,g

fh°ugo fya;= ù we;af;a fuf,i fkd±jqkq fmg%,a msgùu

je<elaùugh'

iq≥ hlv f,day ljrh

firñla iels,a,

f;ux leg,hsghl ksr®udKh

fuys olajd we;af;a f;ux leg,sála lkajr®grhl

yria lvls' tys wdjrKh iq≥ hlv f,dayfhka ;kd we;'

tys we;=,; we;s firñla iels,af,a l=yr ma,eákï iy

frdaähï ridhkslhka wdf,am lr we;' fuu ma,eákï

ridhkslh msgdr jdhqfõ we;s HC iy CO úI jdhQ

TlaislrKh lr c, jdIam iy ldnka vfhdlaihsâ idohs'

frdaähï u.ska NO
X 
úI jdhqj khsg%cka jdhqj njg yrjhs'

ma,eákï iy frdaähï wdf,amh

iq≥ hlv wdjrKh

f;ux leg,sála lkajr®grh ;=, ls%hdld˙;ajh

f;ux (Three way) leg,sála lkajr®grhla ;=,
we;s firñla iels,a, úYd, lr fuys olajd we;s w;r tys

we;s ridhksl øjH u.ska we;s lrk m%;sls%hdj u.ska

CO,HC.NOX hk úI øjH c,h ldnka vfhdlaishsâ iy

khsg%cka njg yerfjk wdldrho  fmkajd ;sfnhs'

leg,sála ls%hdj,sh is≥ùug th fi' wxYl 300

l muK WIaK;ajhlg m;a úh hq;=h' msgdr jdhqfjkau tu

WIaK;ajh b;d iqΩ ld,hla ;=, ,nd .efka' ó<Ûg th

;=, ridhksl m%;sl%shdjla is≥ jqk;a ridhksl øjH CIh ù

hdula is≥ fkdfõ' my; ±lafjkafka fuu úfYaI ls%hdj,sh

is≥jk wdldrhhs'

leg,sála ls%hdj,sh

by; iólrKfhka fmkajd we;af;a fmg%,a

tka‚ula ;=, ksj/† ñY%Khl is≥jk oyk ls%hdj,shhs'

khsg%cka (N2) jdhqj oykhg iïnkaO fkdjk neúka th
ta wdldrfhkau ihs,kairfhka msgfõ' fuys° we;sfjk

HC+O2+N2        H2O+CO2+N2
➜

HC  =  yhsfv%da ldnka

CO2 =  ldnka vfhdlaihsâ

O2    =  Tlaiscka

N2    = khsg%cka

H2O =  c,h

f;uka

Three Way Catalyst
msgdr jdhqfõ we;s úI jdhq bj;a ls¯ug

ihs,kairh w. iújk leg,sála lkajr®gr j._ ;=kla

Ndú;fha we;s w;r ta w;=˙kaa isx.,a fnâ iy vn,a fnâ

leg,sála lkajr®gr j._ folu miq.sh l,dmfhka úia;r

úh' tfy;a tajd Ndú;fhka bj;aj hñka mj;sk w;r ±kg

Ndú;d jkafka fudagr® r:j,ska msgfjk m%Odk úI jdhq j._

;=ku bj;a l, yels ;ks fnâ tllska hq;a leg,sála

lkajr®grhls' fuf,i m%Odk úI jdhq j._ ;=ku ;ks

ridhksl iels,a,lska bj;a flfrk ksid fuh y∫kajkq

,nkafka Three Way Catalytic Converter kñks'

f;ux leg,sála lkajr®grh r:hlg iújk whqre
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by; iólrKh whqre ñY%Kh nd,jQ úg th

oykhg Tlaiscka jeh ùu wvqù oykfhka miqjo hï

Tlaiscka m%udKhla is,skavrh ;=, b;s˙ fõ' oykhg

iïnkaO fkdjQ khsg%cka iu. fuu Tlaiscka iïnkaO ùu

is,skavrh ;=, we;s wêl WIaK;ajh hgf;a is≥fõ' tys°

i;aj fmkyZΩ ;=, we;s ishqï mgl úkdY lrk iy kdih

iy W.=fr® wdidok j,g fya;=jk khsg%cka Tlaihsv

lsysmhla iEfok w;r fmd≥fõ tajd NOX 
kñka ye¢kafõ'

  tkï"

by; olajd we;af;a nd, ñY%Khla ±fjk úg

msgfjk NO
X 
úI jdhQka leg,hsgh ;=,° ms˙is≥ jk

wdldrhhs' jgyd .ekqfï myiqj ;ld msgdr jdhqfjka fuys

olajd we;af;a ñY%Kh ≥j_, jk úg msgfjk úI jdhqj tkï

NO
X 
mu◊' leg,hsgh WKqiqï jQ miq th ;=,° fidaähï

ñYs%; ma,eákï wdf,amh yd .efgk NO
X 
 fj;ska khsg%cka

b;s˙ jkakg yer tys we;s Tlaiscka leg,hsgfha we;s

frdaähï ridhksl mg,h u.ska Wrd .kq ,efí' fuf,i

b;s˙fjk khsg%cka wKq tl;= ù khsg%cka jdhq wKq f,i

(N
2
) msgdr jdhqj iu. msgfõ' fï wdldrhg ñY%Kh nd,

úg NO
X
 m˙irhg msg ùu ;S% fõ leg,hsg ;=,°

iïmQr®Kfhkau j<lS' tfy;a fuys° leg,hsgh NO
X
 j,

we;s Tlaiscka Wrd .kakd neúka th Tlaiscka j,ska

ix;Dma; jQ miq m%;sls%hdj k;r úh hq;=h' ;jo ta f,i

frdaähï iïmQr®Kfhkau m%;sls%hdjg ,la fkdù fjk;a

ixfhda. njg yereKq miq leg,sála lkajr®gr udre

ls¯ugo is≥jkq we;' tfy;a tjekakla fuu leg,hsgh ;=,

is≥ fkdfõ' ukao tka‚fï ñY%Kh ire wjia:dj, fuu

Tlaiscka tys we;s CO iy HC u.ska Wrd .kakd neúks'

tu m%;sls%hdj my; ±lafõ'

HC+O2+N2       H2O+CO2+N2+O2
➜

■ ñY%Kh nd, jQ úg

N2+O2      NOX➜

■ nd, ñY%Khl° leg,sála ls%hdld˙;ajh

  NOX     (N2+OX )    N2➜ ➜

we;sfjk úI jdhq

leg,hsgh ;=,°

leg,hsg miq

fuys jï miska olajd we;af;a ire ñY%Khl°

Tlaiscka uo ùfuka msgfjk úI jdhq fojr®.hhs'

leg,hsgh ;=,° ñY%Kh nd, wjia:dj, ,nd.;a Tlaiscka

we;sfjk úI jdhq

leg,hsg ;=,°

leg,hsg miq

HC+CO     HC+CO+OX     H2O +CO2
➜ ➜

msgdr jdhq md,k tallh

,eïvd fikairh

lg,sála lkajr®grh

fuys olajd we;af;a ;S% fõ leg,sála lkajr®grhla

fudagr® r:hlg iïnkaO flfrk  wdldrhhs' fuys° ,eïvd

fikairho ta iu.u wksjdhH_fhkau iú úh hq;=fjhs'

leg,sála lkajr®grhla fi' 900
0
 lg jvd WKqiqï fkdúh

hq;= w;r th j<lajd .ekqug fuh fhfok whqre wo ,smsh

wdrïNfhau úia;r úh' fuys° ;j;a tla .egΩjla mek

ke.sh yelsh' tkï ,eïvd md,k moaO;shla r:hlg

fhdokafka 14:1 wkqmd;fhka jd; fmg%,a ñY%Kh imhd

msgdr úI jdhQka we;s ùu je<elaùugh' tfia kï ta iu.

leg,sála lkajr®grhla fhdokafka l=ulgo@ ukao h;a

leg,sála lkajr®grh u.ska is≥ jkafkao msgdr úI jdhqj

bj;a ls¯u neúks'

,eïvd md,kh hgf;a 14:1 wkqmd;fhka ñY%Kh

iemhQ úg msgdr úI jdhqj bj;a jk kuq;a whsâ, iy *q,a

f,daâ wjia:d j, tu ñY%K wkqmd;fhka tka‚ula

ls%hdlrúh fkdyel' ukao tys° tka‚ug fhfok nr jeä

fyhska ñY%Kh ire l< hq;= neúks' fï ksid by;

igyfkau olajd we;s wdldrhg f;%dg,a iaúphla u.ska fuu

wjia:d fol y∫kd .kakd md,k tallh tys° muKla

ñY%Kh ire lrk nj fmr ,sms u.ska úia;r úh' ta wkqj

tys° msgdr jdhqjg úI tl;= jk w;r th bj;a ls¯ug

leg,hsgh fh†h hq;=fõ' fï leg,hsgh iu. ,eïvd

fikairho iú ls¯ug tla fya;=jls'

leg,sála lkajr®grh fld;rï jeo.;a jQ

WmlrKhla jqj;a th úkdY úh yels udr®. /ila

;sfí'tjka wjia:d iy tajd u.yrjd we;s whqre ó<Û

,smsfhka úia;r flfrkq we;'

f;%dg,a iaúph

f;ux leg,hsghla iu. iúl< hq;= Wmdx.

ldnka vfhdlaihsâ (CO
2
) iy c, jdIam (H

2
O) úI rys;

tajd fõ' uq,skau  ñY%Kh nd,ùfuka úI jdhq iEfok whqre

iy leg,hsgh u.ska th md,kh jk whqre fidhd n,uq'

■ ire ñY%Khl° leg,sála ls%hdld˙;ajh

fuys° úI jdhq folg ,efnk w;r tys° tajd ;j ≥rg;a

TlaislrKh ù c, jdIam iy ldnka vfhdlaihsâ njg

m;afõ' fï wdldrhg ;S% fõ leg,hsgh u.ska úI jdhq

msgùu ñY%Kh ire iy ksire wjia:d fofla°u k;r fõ'

tfukau fuys° we;sfjk ridhksl ls%hdj,sh ;=,ska

leg,hsgfha f.ùhdulao is≥ fkdfõ'

✺✺✺✺
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  ldìhqfr®gr i|yd ,eïvd md,k moaO;s

,eïvd md,k moaO;s u.ska fmg%,a jd; ñY%Kh 14:1 wkqmd;h hgf;a ;nd .ekqu ;=,ska msgdr jdhqfõ úI wju
lr.;a wdldrh wjia:d /il° wm wOHhkh l, w;r fï i|yd ixlSr®K bf,lafg%dksla md,k tallhla fhdod .ekqug

is≥úh' flfia fyda fuys idr®:l;ajh ksidu fndfyda rgj,a i|yd wdkhkh lrk r: i|yd fuu ,eïvd md,k moaO;s

wksjdr®h wx.hla úh' fï wkqj ldíhqfr®grh fudagr® r: j,ska bj;aùu bfíu is≥ jqkq kuq;a fndfyda iud.ï u.ska

ldìhqfr®grhgo ,eïvd md,k moaO;s tlals¯fuka th ;j ≥rg;a kùk r: iuÛ mj;ajd .ekqu is≥ jqks'

ldìhqfr®grhlg ,eïvd md,k moaO;shla tla ls¯fï° bf,lafg%dksla md,k tallhlao wksjdr®hfhkau tlal,

hq;= úh' bf,lafg%dksla md,k tallhla tla ls¯fï° tys ;j ;j;a moaO;s thg wka;r®.; ls̄ ug yels jQ w;r  tjka

ldìhqfr®gr miq ld,fha† bf,lafg%dksla md,k ldìhqfr®gr f,i ye|skajqks' fï hgf;a wms uq,skau wm W.;a fõ˙hn,a

fcÜ ldìhqfr®gr i|yd fuu ,eïvd md,k moaO;sh we;=,;a lr bf,lafg%dksla md,khg .;a whqre wjfndaO lr .ksuq'

bf,lafg%dksla md,k fõ˙hn,a fjkapQ˙ ldìhqfr®gr

bf,lafg%dksla

md,k tallh

b.aksIka

fudähq,h

tka‚ka  WIaK;aj

ógrh

tka‚ka ´jr®ySÜ

,hsÜ

,eïvd fikair®

tka‚ka WIaK;aj

fikairh

whsâ, iaúÉ

iafgmr® fudagr®fmg%,a lÜ ´*a

jE,aõ

tia'hQ ldìhqfr®grhla i|yd fhdod .;a bf,lafg%dksla md,k moaO;shla

 fõ˙hn,a fcÜ tia' hQ' ldìhqfr®grhlg  bf,lafg%dksla ;dCIKh uq,skau tla l, wdldrh fuys ±lafõ' fuys

uQ,sl ls%hdld˙;ajh msgdr jdhqjg iïnkaO ,eïvd fikair ix«j u.ska imhk ix«j wkqj fmg%,a jd; ñY%Kh kshñ;

w.hlska ;nd  m˙irhg msgdr jdhqj iuÛZ msgfjk úI jdhq m%;sY;h wju ls¯uhs' fuys bf,lafg%dksla md,k tallhg

tka‚ka WIaK;ajh ix«jla f,iska imhd we;s ksid tka‚ka fgïmfr®pr® f.a– tl fukau ́ jr® ySÜ fjdar®kska ,hsÜ tlo

ldìhqfr®gr md,k tallh u.skau ls%hdlrùug m˙m:h ilid ;sfnhs' fmg%,a lÜ ́ *a jE,ajh u.ska tka‚ug imhk fmg%,a

tljr lmd ye˙h yels w;r th ´jr® rka fmg%,a lÜ ´*a i|yd fhdojd ;sfnhs' tkï r:h m,a,ul hk úg frdao

u.ska tka‚u lerlùu is≥jk w;r tys° fmg%,a lmd ye¯fuka bkaOk b;s˙h jeälr  .efka' md,k tallhg f;%dg,a

whsâ, iaúph;a b.aksIka fudähQ,h;a iïnkaOj we;af;a fuu ́ jr® rka fmg%,a lmdye¯u i|ydh' f;%dg,a iaúph u.ska

tka‚fï whsâ, wjia:dj md,k tallhg ±kqï fok w;r tys° tka‚ka fõ.h úh hq;af;a ú' jg 750 la jeks w.hls'

tfy;a tys† tka‚ka fõ.h jeäj we;akï  th  r:fha frdao u.ska tka‚u t<jk wjia:dj fyj;a ́ jr® rka wjia:djhs'

fuf,i tka‚ka fõ.h jeäjk úg bkaOk lmd ye˙ho kej; fõ.h ú'jg  1000 l muK w.hlg wvqjk úg fmg%,a

iïnkaO lr tka‚u mk .ekaùu iajhxlS%h f,i is≥fõ'
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*af,daÜ fÉïnrh

fmg%,a jd; ñY%Kh

jd;h

iafgmr® fudagrh

iafgmr® fudagrh u.ska md,kh jk oaù;Sl fmg%,a

iemhqï udr®.h

by; igyfka olajd we;s fõ˙hn,a fcÜ

bf,lafg%dksla ldìhqfr®gr ie,iqug wh;a  iafgmr®

fudagrh u.ska is≥jkafka kSâ,a fcÜ m˙m:hg iudka;r.;j

jq ;j;a fmg%,a m˙m:hla ls%hd lrùuhs' iafgmr® fudagrhla

hkq md,k tallhla u.ska wxYl .Kklska mshjfrka

mshjr lerlúh yels úfYaI fudagrhls' ñY%Kh md,kh

i|yd  fuu iafgmr® fudagrh fhdod we;s whqre by;

igyfkka  olajd we;' ldìhqfr®grh my<ska thdr® fcÜ

tlla iys; úfYaI fldgi u.ska fmg%,a jd; ñY%Khla

ilik w;r iafgmr® fudagrh u.ska tys jE,ajh

lerlùfuka tu fmg%,a iemhqu wvq fyda jeä l< yelsh'

fï wkqj ,eïvd fikairh u.ska ñY%Kh ire fyda nd, nj

oek.kakd md,k tallh ta iuÛu fuu iafgmr® fudagrh

yryd ñY%Kh ire fyda nd, lr ,eïvd md,kh mj;ajd

.kS' tka‚ka WIaK;ajh my< w.hl fõ kï fuu m˙m:h

u.ska jeä fmg%,a m%udKhla imhd ñY%Kh irelr  fpdala

ls%hdld˙;ajho  ,ndfoa'

uq,skau idudkH fõ˙hn,a fcÜ ldìhqfr®gr

fudagr® r: i|yd jvd;a fhdod .ekqu is≥ fkdjQfha tla tla

;;aj hgf;a ñY%Kh wjYH whqre ire lr .ekqu wmyiq

jQ ksid nj wms oksuq' tu wvqmdvq i|yd fuu ldìhqfr®grh

kùlrKh lr.;a whqre .shjr l,dmfhka úia;r jQ w;r

tho t;rï idr®:l fkdjqfka thg ,eïvd md,k moaO;sh

we;=,;a fkdjQ fyhsks' tfy;a fuu ldìhqfr®grfha

bf,lafg%dksla md,k tallh u.ska tjka wjia:d y∫kd f.k

iafgmr® fudagr ls%hdld˙;ajh hgf;a ta iEu wjia:djlgu

iq≥iq ñY%Kh iemfhk neúka fuh b;d idr®:l úh' fuf,i

bf,lafg%dksla ;dCIKh hgf;a kùlrKh jqkq ldìhqfr®gr

ms<sn|j ,nk l,dmfhkao  úia;r flfrkq we;'

bf,lafg%dksla md,kh i|yd fuu ldìhqfr®grh ksr®udKh

lr we;af;a tys idudkH fmg%,a uksk fcÜ tlg wu;rj

;j;a fmg%,a iemhqï udr®.hla imhd ta yryd imhk

fmg%,a md,k tallh yryd md,kh ùug ie,iaùfuks'

my; igyfka tu ie,iqu olajd we;'

✺✺✺✺

K-Jetronic

ã'tï'tï'oikdhl

fmg%,a bkafclaIka

 iy

fudfg%dksla moaO;s

Fuel Injection and Motronic

fuys olajd we;af;a ouq;= ;dCIKsl m%ldYk u.ska

m%ldYhg m;a lrk ,o fmg%,a bkafclaIka ms<sn|j jQ

;dCIK lD;shhs' oekg f,dj ìysj we;s ishΩu jr®.j,

fmg%,a bkafclaIka l%u ldr®ñlhska yg wjfndaO lr.;

yels whqre  b;d ir, whq˙ka isxy, niska  fuu

lD;sfhka b†˙m;a lr we;' tfukau leg,sála lkajr®gr

we;=Ω ishΩu tñIka fldkafg%da,a l%uo fuys úia;r lr

;sfnhs' fuh msgq 600 lska hq;a úYd, lD;shls'
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