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ãi,a bkaOkh

4 jk m˙Éf√oh

bkaOk ms˙my≥fõ° fmg%,a olajd jQ jdIamYs,S

bkaOk j,ska miqj ãi,a bkaOkh ,nd.; yels fjhs' tla tla

bkaOk j, jákdlu jeäj we;af;a o fuu jdIamYS,S .=Kh iy

≥r®,n;djh wkqjh' ta wkqj fmg%,a j,g my<ska we;s ãi,a

bkaOkfha ñ,o fmg%,a j,g jvd wvq w.hla .kshs' fuu wdr®:sl

jdish ksidu jeä bkaOk m˙fNdackhlska hq;a jdyk fukau hka;%

iQ;% i|yd ãi,a bkaOkhu fhdod .kshs' ;jo ñf,ka wvq jqj;a

fmg%,a j,g jvd jeä ;dm Yla;shla ãi,a bkaOkfha wvx.= ùu

ksido fuys ,dNh ;j ≥rg;a jeä flfrhs'

hq;= ùu ksid wvq úhoï tfy;a m˙irhg wju úIla msg lrk

ãi,a tka‚ka wo ieye,a¨ fudagr® r: i|ydo  jeä jYfhka fhdod

.efkhs'

fndr f;,a ms˙my≥fõ° ±kg wm jdyk i|yd Ndú;d

lrk ãi,a bkaOkh ta whq˙kau msgùula is≥ fkdjk w;r th

,nd .kqfha ms˙my≥fõ† ãi,a bkaOkh f,iska ,efnk úYd, wKq

ldxv (modules) l=vd tajdg ì| ilia lr .ekqfuks' fï i|yd
;dmh" mSvkh" iy leg,sála ls%hdj,shka fhdod .kq ,efnhs'

tmuKla fkdj tka‚ul ls%hdld˙;ajhg iq≥iq jk whqre ;j ;j;a

.=Kdx. tl;= flfrk w;r ta ms<sn|j iqΩ wjfndaOhla ,nd isàu

jeo.;a fjhs'

fmg%,a iy ãi,a tka‚ka w;r
msgdr úI jdhQ ikaikaokh

    wfkl=;a bkaOk fukau ãi,a bkaOkho ieliS

we;af;a ldnka (C) iy yhsv%cka (H) hk uQ, øjH fol tlg
ixfhda. ùfuka ielfik yhsfv%dldnka wKq úYd, jYfhka

tlaùfuks' ta wkqj idudkH bkaOkhla fuka ãi,a ±ùfï°o

is≥jkafka ldnka vfhdlaihsâ iy c, jdIam ksmofjk w;ru

Yla;sh msg ls¯uhs' fï w;r  ãi,a bkaOkfha wvx.= HC m%udKh

jeäùu tys Yla;s m%udKh tkï ;dm ckk w.h (Calorific
value)  jeä lrk w;r tu.ska tka‚fï CIu;djh fmg%,a
tka‚ulg idfmaCIj by< w.hla .kshs' ãi,a j, ;sìh hq;=

.=Kdx. /ila we;;a tajd jeo.;a jkafka ãi,a bkaOkh

ksmoùfï° neúka  fuys† ldr®ñlhska f,i wmg b;d jeo.;ajk

ãi,a iSfÜka w.h (Cetane number)  ms<sn|j muKla my;

úia;r flfr®'

ãi,a iSfÜka w.h /Cetane number

fmg%,a bkaOkfha .=Kd;aul Ndjh úfYaIfhkau ukskq

,nkafka tys b.aksIka fkdla ùug we;s m%;sfrdaO;d w.h u;h'

th tu fmg%,a j, TlafÜka w.fhka jr®. lr ;sfnhs' tf,iu

ãi,a bkaOkho tys –j,k .=Kh  (Ignition quality) u; iSfÜka
(Cetane) w.fhka th jr®. flfr®' th CN w.h f,i flálr

oelafõ' fmg%,a TlafÜka w.h ielfikafka b.aksIka fkdlaùug ;o

m%;sfrdaOhla olajk whsfid TlafÜka (Iso-Octane) j, w.h 100
f,io fuu m%;sfrdaOh b;d wvq fymafÜka (Heptane) j, w.h
0 f,io f.k ta fol ñY%lr kshñ; w.hg ilik ,o bkaOkhla

yd ms˙my≥ lrk fmg%,a ikaikaokh ls¯fuks' ksoiqkla f,i

TlafÜka w.h 90 la jQ fmg%,a ilik whqre is;d n,uq' uq,skau

fuu w.fha bkaOk idïm,hla id∞ .ekSu whsfid TlafÜka fldgia

fmr ãi,a tka‚ka fhdod

.ekqfka fj<| jdyk" nia r:

jeks úYd, jdyk i|yd muKla

jqj;a wo th kùk iqfLdamfNda.S

fudagr® r: i|ydo nyq,j fhdod

.efkhs' fuhg fya;=j m˙ir

fõ°kaf.a ue†y;a ùu u;  msgdr

jdhqfõ we;s úI wju jdyk

muKla wdkhkh i|yd fndfyda

rgj,a fhduq ùuhs' fuys° ldf.a;a

jeäu wjOdkhla fhduqjQfha w;s

úIe; s CO tkï ldnk a

fudfkdlaihsâ jdhqj ms<sn|j jq

w;r cr®uksfha Boschwdh;kh

u.ska ksl=;a lr we;s fuu igyk wkqj th b;du;au wjuj

we;af;a ãi,a fudagr® r:j, nj jegfykq we;' fmg%,a fudagr® r:

;=,skao msgdr jdhq úI wju l, yels jqj;a ta i|yd ksIamdok

úhoï jeä fcfg%dksla fyda fudfg%dksla jr®. j, tka‚ka iy ,eïvd

md,k moaO;s fukau leg,sála lkajr®gr jeks Wmdx. fhdod .;

ãi,a bkaOkh

fmg%,a
ãi,a
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90 lg fymafÜka fldgia 10 la tl;= ls¯fuka lr .kq ,efí'

fuf,i ilia lr.;a  wm TlafÜka w.h okakd bkaOk idïm,fha

TlafÜka w.hg iudk jk f,i fmg%,a bkaOkh ksIamdokh lrkq

,efí' fuf,i fmg%,a j, TlafÜka w.h wvq jeä ls¯u Bhï

ixfhda. (TEL)tla ls¯fuka is≥flfr®' idod.;a bkaOk idïm,fha;a
ksmojk fmg%,a bkaOkfha;a TlafÜka w.h iu lr .ekqug

iïmSvk w.h fjkial, yels úfYaI tka‚ula fhdod .kakd w;r

th CFR tka‚ka (Coperative Fuel Research Commitee)
hkqfjka ye¢kafjhs'

by; wdldrhgu ãi,a bkaOkfhao –j,k .=Kh iSfÜka

w.fhka ±lafõ' tys° ãi,a tka‚ul bkaOk oykh b;du;a

fyd¢ka is≥ lrk iSfÜka kï bkaOkfha –j,k wxlh 100 f,i

.Kka .efkhs' tjf.au b;d ≥j_, –j,k .=Kfhka hq;a ó;hs,a

kema;,Ska j, –j,k wxlh 0 f,i .Kka .efka' fuu bkaOk

fol kshñ; wkqmd; j,ska ñY% ls¯fuka wjYH iSfÜka w.hl ãi,a

idïm,hla ilid.; yelsfjhs' ksoiqkla f,i iSfÜka fldgia 40

la iu. ñ;hs,a kema;,ska fldgia 60 la tla ls¯fuka isfÜka w.h

40 la jq ãi,a bkaOkhg iudk jQ bkaOk idïm,hla we;sfõ' fmg%,a

TlafÜka w.h ilik wdldrhgu fuu bkaOk idïm,fhka

tka‚ula ls%hdlrjd tu m%;sM, ,efnk f,ig ilia lrk  ãi,a

bkaOkfha –j,k .=Kh iulr .ekqfuka wjYH iSfÜka w.fha

ãi,a ksmoúh yelsfjhs'

fmg%,a TlafÜka w.h ieliSug TEL ( fgÜrd B;hs,a
f,â & fhdod .kakd fia ãi,a iSfÜka w.h iy tys .=Kd;aul Ndjh

m%.=K ls¯fï° mer*ska (parafin) úYd, jYfhka fhdod .efkhs'
tu.ska ãi,a j, .=Kd;aul Ndjh jeäjqjo wfkl=;a fodaI i|yd

th fya;= ldrlhla fjhs' úfYaIfhkau iS; foaY.=◊l ;;ajhka

hgf;a fuu mer*ska iaMál njg m;aùfuka moaO;sfha *s,agr wd†h

isrùu jeks fodaI u;=fjhs' fï ksid kùk r:j, fuu ;;ajhg

Tfrd;a;= °u i|yd ãi,a bkaOkh WKqiqïj ;nd .ekSfï Wml%u

fhdod we;s w;r tajd miqj úia;r flfr®' fï w;r we;eï hqfrdamd

rgj, Ys; iufha° Ndú;d ls¯u i|yd fuu ;;ajhg Tfrd;a;=

fok úfYaIs; ãi,a ksl=;a flfrk w;r tajd fi'- 22
0
 olajd muK

jQ wju WIaK;ajhla hgf;a jqjo fuu fodaIfhka f;drj Ndú;d

l, yelsfjhs'

fmg%,a bkaOkfha TlafÜka w.h 90 isg 99 olajd muK

mrdihl ksmofjkjdla fukau ãi,a bkaOkfha iSfÜka w.h 40

■ is,skavr ;=, ãi,a oykh ls¯u
fuys m<uq iy fojk m˙Éf√o ;=,ska ãi,a tka‚ula

.jkrh iu. ksr®udKh úh hq;= wdldrh meye†<s flreKq w;r

th jgyd .ekqug frdg˙ j._fha ir, ãi,a fmdïmhlao ksoiqkg

.ekqks' fuu m˙Éf√oh ;=,skao uQ,slj úia;r flfrkafka tys

ksr®udKhhs' tfy;a uQ,sl ãi,a ;dCIKh ms<sn|j iïmQr®K

úia;rhla fuys fkdflfrk w;r fuys° W;aidy .kqfha kùk

bf,lafg%dksla ãi,a bkafclaIka l%u wOHhkh i|yd wjYH uQ,sl

±kqu ,nd°u mu◊' ta fjkqfjka ãi,a tka‚u ksr®udKfha° iy

kùlrK j,° wjOdkh fhduq ls¯ug is≥jQ ;j;a tjeks wjia:d

lsysmhla fuys° wOHhkhg  .ksuq'

isg 50 olajd jQ w.hl ksIamdokh fõ' idudkHfhka fyd|

ls%hdld˙;ajhla i|yd iSfÜka w.h 45 la muK jQ ãi,a Ndú;dl,

hq;= jqjo kùk;u fudagr® r: tka‚ka i|yd iSfÜka w.h 50 la

jQ ãi,ao fhdod .efkhs' iSfÜka w.h wvq ùfuka mk .ekaùu

wmyiqùu" .eiau iy ls%hdld¯ y~ jeäùu" tka‚ka cjh wvqùu

iy m%Odk jYfhka ãi,a fkdlaùu jeäùu is≥úh yel' ãi,a fkdla

ùu ms<sn|j miqj úia;r flfr®'

fmg%,a tka‚ul bkaOk jd;
 ñY%ùu is≥jk whqre

ldìhqfr®grh

fmg%,a jd;
 ñY%Kh

jd;h
f;%dg,a jE,ajh

wNHk a;r oyk

tka‚ula ;=, ojkq ,nk bkaOkh

u.ska m˙irhg úIla we;s

fkdùug;a bka Wm¯u ;dmh

Yla;sh f,i ,ndf.k tka‚fï

ldhH_CIu;djh by< w.hlska

mj;ajd .ekSug;a" is,skavr ;=,

mQ“ oykhla is≥úh hq;=h' ta

i|yd fhdod .efkk  bkaOkh

b;d ishqï fldgiaj,g ì£u

(Atamization)  muKla fkdj

tu fldgia jd;h iu. fyd¢ka

ñY%ùuo is≥úh hq;=h' fuys°

fmg%,a tka‚ul fmg%,a bkaOkh

jd;h iu. ñY%ùu b;d fyd¢ka is≥jk nj wms oksuq' thg fya;=j

by; igyk whqre ldìhqfr®grfha† jd;h yd tlajk fmg%,a

ñY%Khla f,iska bka,Ü ueksf*da,av l=yr yryd wÛr oÛr

.uklska hq;=j is,skavr ;=,g .,d tau;aa is,skavr ;=,° fuu

ñY%Kh  by< w.hlg iïmSvkh ùu;ah'

ãi,a bkaOkh
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fmg%,a bkafclaIka r:hl bka,Ü ueksf*da,avh ;=, fuu

ñY%Kh .uka lrk ≥r wvq jqj;a bka,Ü fmdr®Ü tl wi,° ;o

mSvkhlska hq;=j isyska wxY= f,iska fmg%,a jd; Odrdjg  tlaùu;a

bkamiq is,skavr ;=,g tu fmg%,a jd; ñY%Kh we° tau iy mSvkh

ùu;a is≥ùu ksid tys°o fuu ñY%ùu wvqmdvqjlska f;drj is≥fjhs'

tfy;a fuu  igyfkka olajd we;s whqre ãi,a tka‚ul fuh

idr®:lj is≥ fkdfjhs' thg fya;=j ãi,a bkaaOkh bkafclagrh

u.ska is,skavr ;=,g ú°u;a th .s◊ .ekSu;a tljr is≥ùuhs' fï

ksid ãi,a ±fjk w;ru fuu ñY% ùuo is≥jk neúka th idr®:l

lr .ekqug ãi,a tka‚ka j, msiagka fukau oyk l=àro ãi,a

ú†k bkafclagr fkdi,ao úúO wdldrj,g ieliS we;s w;r tu

ksr®udK hgf;a ãi,a ú≥ï l%uo lsysmhlau ìysj ;sfnhs'

by; úia;rh wkqj ãi,a tka‚ula fmg%,a tka‚ula yd

ii|k úg jdis fukau wjdiso lsysmhlau ±lsh yels fjhs'

ksoiqkla f,i by; l, úia;rh u; bkaOk jd; ñY%ùu ≥j_,

ùu ãi,a tka‚ul tla ≥j_,;djhla jqj;a ;dm ckk w.h

(Calorific value) jeä ksid tlu bkaOk m%udKhla hgf;a ãi,a

tka‚ulska fmg%,a tka‚ulg jvd jeä ;dm Yla;s m%udKhla ksmojd

th hdka;% Yla;shg yerúh yelsfõ' fuu tka‚ka fojr®.h w;r

;j ≥rg;a we;s fujka fjkia lï ms<sn|j lreKq fidhd n,uq'

ãi,a tka‚ula iy fmg%,a tka‚ula w;r we;s ;j;a tla

m%Odk fjkia lula kï ãi,a tka‚u i|yd f;%dg,a jE,ajhla Ndú;d

fkdùuhs' fï ksid bkaOk md,kfha we;s jQ fjkia lï u;  fõ.h

ksh;j ;nd .ekqug .jkrhla fh°ug is≥jQ whqre wm wOHhkh

l, w;r  th wjdishla f,i fmr i|yka úh' tfy;a fuf,i

f;%dg,a jE,ajh bj;a ls¯fuka tla;rd jdisodhl me;a;lao we;s

nj jgyd.; hq;=h' f;%dg,a jE,ajhla fkdue;s ksid md,khlska

f;drj jd;h tka‚ug ,eîfuka iEu pQIK myrl°u fndfyda ≥rg

tlu m%udKhlska hq;=j is,skavr ;=, jd;h msrùu is≥fjhs' tfy;a

tu jd; m%udKh i|yd ãi,a ,nd°u welai,fr®grh mE.Sfuka

mfhka is≥fõ' fï wkqj ̇ h≥re welai,fr®grh yiqrejk ú,dih

wkqj ãi,a m%udKh fjkia ùfuka fmg%,a tka‚ul fuka fndfyda

≥rg ksh; bkaOk jd; ñY%Khla fuys fkdmj;shs' th 20:1 isg
80:1 olajd muK  jQ mrdihl fuu fjkiaùu is≥fjhs' fuf,i

ñY%Kh nd, ù mej;Su ksid wjYH ;rï Tlaiscka ,eîfuka ãi,a

tka‚ul mQr®K oykhla is≥jk w;r tu.ska w;s úIe;s CO jdhqj

fukau m˙irhg úI f.kfok fkd±jqkq yhsfv%d ldnka ixfhda.o

we;s fkdfjhs' tfy;a ñY%Kh nd, ùfuka iEfok NOX m%udKh

fuys° by< hk w;r ta i|yd EGR jeks moaO;s fhdod .;

hq;=fjhs'

f;%dg,a jE,ajh bj;a ls¯u ksid ãi,a tka‚ulg ,enqkq

;j;a jdishla kï tka‚u ls%hdlrùug fhfok Yla;sh fmg%,a

tka‚ulg jvd tla u.lska wvq ùuhs' fuh uola jgyd .ekSu

wmyiq úh yelsh' ta ksid uola iúia;rj ta ms<sn|j is;d n,uq'

idudkHfhka tka‚ula ls%hdlrùfï° wdldr ;=klska tka‚fï

ksmofjk Yla;sfhka fldgila Wrd .kshs' bka tla l%uhla jkafka

is,skavr ;=,g weo .kakd jd;h iïmSvkh ls¯ug Yla;sh jeh

ùuhs' th fmg%,a tka‚ulg jvd ãi,a tka‚ul fnfyúka jeäh'

thg fya;=j ãi,a tka‚ul iïmSvk wkqmd;h jeäùu;a jeä jd;

m%udKhla mqrjd .ekSu;a ksidh' ó<Ûg oÛr l|" lEï l|" msiagka

*a,hsù,a jeks fldgia N%uKh ls¯ug Yla;sh jeh jk w;r th

tka‚ka fojr®.fhau  fndfyda ≥rg iudkh' f;jkqj is,skavr

msrùfï° tkï pQIK myrj,a u.skao úYd, m%;sfrdaOhla we;s

lrhs' ksoiqkla f,i wms bkafclaIka is˙xchla .ek is;=jfyd;a

tys uqLh újD;j ;sìh° is˙xcfha msiagkh miqmig weo .ekSu

myiq jqj;a tu uqLh w;ska jid msiagkh miqmig we°ug b;d

wmyiq fjhs' ta wdldrhgu fmg%,a iy ãi,a tka‚ka .ek is;d

ãi,a tka‚ul bkaOk jd; ñY%Kh is≥jk
whqre

ãi,a bkaOkh

jd;h

ãi,a oykh

bkafclagrh
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ne¨jfyd;a fmg%,a tka‚ul bka,Ü ueksf*da,aâ lg f;%dg,a jE,ajh

u.ska jid isàu ksid tys msiagka ls%hd lrùug pQIK myr i|yd

jeä n,hla wjYH jqj;a ãi,a tka‚ul f;%dg,a jE,ajh fkdue;s

fyhska fuu Yla;s ydksh iïmQr®Kfhkau bj;aj ;sfnhs' th tla

w;lska jdishla jqj;a ;j;a w;lska wjdis f.k fohs' ukao fuu

ndOdj fmg%,a tka‚ul msiagka my<g weo .ekSu iy by<g ;,a¨

ls¯u hk wjia:d foflysu tl f,i mej;Sfuka tka‚fï ;o .;sh

tlf,i iEu úgu mej;=k;a ãi,a tka‚ul  msiagkh weo

.ekSfï° tu ;o .;sh ke;sù by<g tkúg tljru jeä fjhs'

th tka‚u uD≥ f,i lerlùug wmyiqjla fjhs' fï ksidu

we;sfjk ;j;a fodaIhla kï tka‚u k;r lrk úg ;o .eiaula

we;sj k;r ùuhs' tka‚u CI◊lj nqre,aù kej;;a ;oùu ksid

th tf,i is≥ fjhs' ISUZU jeks we;eï me/◊ ãi,a r:j,

tka‚fï iafgdma ,Sjrh ls%hdlrùfï° bka,Ü fmdar®Ü tlo f;%dg,a

jE,ajhlska jeiSug i,iajd we;af;a fuu ;;ajh ke;s ls¯ugh'

fuu l%uh kùk bf,lafg%dksla ãi,a l%uj,o ±lsh yelsfjhs'

fmg%,a tka‚ulg jvd ãi,a tka‚ula jeä n,hlg

Tfrd;a;= fok f,i Yla;su;aj ksmoúh hq;=h' fï ksid msiagka"

l%Ekala jeks fldgia fuu tka‚ka fojr®.fhau Ndú;d jqj;a ãi,a

tka‚ula i|yd tajd ksmoùfï° Yla;su;aj ksmofjhs' tys

m%;sM,hla f,i tlu Od˙;djl fmg%,a iy ãi,a tka‚ula .;aúg

ãi,a tka‚u nfrka b;d jeäh' fuf,i n,h iy nr w;r

wkqmd;h (Engine power to weight ratio) jeäùu ãi,a

tka‚ul tla wjdishla f,i ±lsh yelafla túg bkaOk jeh ùu

jeäjk neúks' r:fha fõ.hgo th n,mdkq ,nhs'

ls%hdld¯ fõ.h .ek mejiqj fyd;a ãi,a tka‚ul Wm¯u

fõ.h fmg%,a tka‚ulg  jvd fnfyúka wvqh' ãi,a bkafclaIka

l%ufha° –j,kh  i|yd we;sfjk mudj (Ignition lag) fuf,i
ãi,a tka‚ula by< fõ.hlg m;al, fkdyelsj ;sfnhs' tfy;a

th tla w;lska jdishla f,io ±laúh yelsh' ukao nr jdyk wvq

fõ.fhka .uka lrk w;r tys° by<u n,h fukau jHdr®:h

(Power and torque) ksl=;a lrk neúks' tfy;a Yíoh iy
.eiau jeks idOl u; fmg%,a tka‚u ksy~ uD≥ fiajdjla ,nd fohs'

tjf.au  ãi,a fmdïmh ls%hd lrùug jeä n,hla tka‚fuka

,nd†h hq;=ùu" bkafclaIka ,e.a ^miqj úia;r flfrhs& ls%hdld¯

hdka;%sl fldgia jeäùu jeks fodaIo fuys .eíj ;sfnhs'

fï w;r fmg%,a tka‚kaj, fkdue;s tfy;a ãi,a

tka‚kaj,g muKla wdfõksl jQ ms<shï fkdue;s fodaIo lsysmhlau

fjhs' fmg%,a tka‚kaj,g iajNdjfhkau ,enqkq iajhxlS%h fõ.

md,kh ãi,a tka‚ka i|yd ,nd .ekqug wu;rj  iúl, fõ.

md,k .jkrh ;=,ska tu fodaI u;= úh' tkï k;r lr we;s r:hl

ãi,a tka‚ul bkaOk jd; ñY%Kh idr®:lj is≥ jqj;a Odjkfha°

Ndrh ksid th iïmQr®Kfhkau ≥j_,j ls%hd ls¯uhs' fï ksid iEu

ãi,a r:hlau mslma ls¯fï° fyda l∫ ke.Sfï° lΩ ≥u msglrk

w;r  fmg%,a tka‚ula fuka  CI◊lj ;ajrKh ls¯uo l< fkdyels

úh' fuu fodaI kùk;u r:j,ska bj;a ls¯ug  .jkr md,kh

iïmQr®Kfhkau bf,lafg%dksla ;dCIKhg m;a ls¯ug is≥j we;'

���������
�� ãi,a bkaOkh


