
Damuthu Technical publications/ Fax. 2835030 /  E.mail rotaryauto7@gmail.com

Wiia fudagr® r: ;dCIK mdGud,d

m%dfhda.sl mqyqKqj ,o fukau mqyqKq fjñka isák ldr®ñlhska iy wdOqkslhska i|yd wjYH ffiOdka;sl ±kqu
,nd°ug fuu mdGud,dj ilia lr ;sfí' fï hgf;a wdrïNfha isg oekg Ndú;fha we;s Wiia fudagr® r: ;dCIKh
olajd iïmQr®K oekqula wm wdh;kfha mdGud,d folla ;=,ska ,nd.; yelsh' fuys uq,a mdGud,dj (Part-01) udi 09
la jk w;r tu mdGud,dj yodrk ,o isiqka yg muKla fuys Wiia fudagr® r: ;dCIK fojk mdGud,djg  (Part-
02)fukau uhsfl%dfldkafg%da,r® ;dCIKh olajd b.ekafjk Wiia ä‚g,a ;dCI◊l mdGud,djg we;=,;a úh yelsh' fuu
fudagr® r: ;dCI◊l mdGud,djka foflys úIh ksr®foaYhka my; oelafõ' fuu mdGud,dj iïmQr®Kfhkau isxy,
NdIdfjka meje;afõ'

■ ldìhqfr®gr
❊ isx.,a fjkapQ¯ ldìhqfr®gr

❊ vn,a fjkapQ¯ ldìhqfr®gr

❊ fõ˙hn,a fjkapQ¯ ldìhqfr®gr

❊ ldìhqfr®gr md,k moaO;s

■  bkaOk ú≥ï moaO;s
❊ K- fcfg%dksla

❊ KA fcfg%dksla

❊ KE fcfg%dksla

❊ D- fcfg%dksla

❊ L- fcfg%dksla

❊ LH- fcfg%dksla

❊ fudfkd fcfg%dksla

❊ frkslaia bkafclaIka

❊ iska.,a fmdhskaÜ bkafclaIka

❊ ä‚ fcÜ bkafclaIka

❊ ä‚ *kaÜ bkafclaIka

❊ bf,lafg%dksla ldìhqfr®gr®ia

  ■ msgdr jdhq moaO;sh
❊ leg,sála lkajr®gr

❊ ,eïvd md,kh

❊ EGR md,kh

❊ fmdisáõ l%Ekala fjkaáf,aIka

❊ pdflda,a leksiagr®

■ tka‚ka md,k moaO;ss
❊ whsâ,ska iageì,hsiska

❊ ä‚g,a whsâ,ska iageì,hsiska (DIS)
❊ ´jr® rka fmg%,a lÜ-´*a

❊ bf,lafg%dksla .Eia mev,a

❊ l%DDia fldkafg%da,a

❊ neg˙ pd‚ka moaO;sh

❊ iagdr®áka isiagï

    ■ b.aksIka moaO;s
❊ lkafjkaIk,a b.aksIka       (CI)
❊ g%dkaisiagr® fldhs,a b.aksIka (TCI)
❊ lemEisgr äiapd– b.aksIka  (CDI)
❊ äiaá%ìhqgr® rys; b.aksIka   (DLI)
❊ bf,lafg%dksla âfj,a wEka.,a fldkafg%da,a

❊ bf,lafg%dksla  iamdr®la weâjdkaia

❊ bf,lafg%d⁄la fkdla fldkafg%da,a

❊ bkaäúvqj,a fkdla fldkafg%da,a

❊ Tmaál,a b.aksIkaa

❊ uema b.aksIka

❊ ue.aksfgda b.aksIka

fuu m<uq mdGud,dj ye≤¯ug wjYH bf,lafg%dksl iy ú≥,s oekqu
wdrïNfha isgu fldgia jYfhka b;d ir, f,i ,nd fokq ,efí'

 ■  Tfgda g%dkaiañIka
❊ Tfgda .shr

❊ fgdala lkajr®gr

❊ tmsihsla,sla .shr fÜ%ka

❊ yhsfv%d,sla md,k Tfgda .shr

❊ bf,lafg%dksla md,k Tfgda .shr

❊ á%ma fg%dksla  .shr l%uh

❊ CVT .shr l%uh

 ■  ãi,a ;dCIKh
❊ äfrlaÜ bkafclaIka

❊ bka äfrlaÜ bkafclaIka

❊ bf,lafg%dksla .af,da isiagï

❊ bka ,hska mïma

❊ VE mïma

❊ fulksl,a iy kshueála .jkr

❊ kshqueála .jkr® l%uh

❊ bf,lafg%dksla .jkr® l%uh

❊ bf,lafg%dksla ãi,a fldkafg%da,a

❊ flduka fr®,a ãi,a bkafclaIka  (CDI)
❊ bf,lafg%dksla ãi,a fldkafg%d,a  (Bosch)
❊ bf,lafg%dksla ãi,a fldkafg%d,a  (Toyota)
❊ bf,lafg%dksla ãi,a fldkafg%d,a  (Mitsubishi)

 ■ fndä bf,lafg%dkslaia
❊ fikag%,a f,dlska ^bf,laá%l,a&

❊ fikag%,a f,dlska ^kshqueála &

❊ bfudì,hsir®

❊  thdr® nE.a (SRS)
❊  ä‚g,a Tfgda fpla isiagï

❊  iSsÜ iy ñrr® fuu˙

❊ á%ma fldïmshqgr®

❊ u,aá*aaf,laiia iy CAN fâgd nia

 ■  fpis bf,lafg%dkslaia
❊ wekaá f,dlska fí%la isiagï

❊   lDDia fldkafg%da,ska

❊ wekaá ia,sma fr.shqf,aIka

❊ Tfgdaueála iageì,sá  fldkafg%da,a

❊ mjr® iaàh˙ka

❊ bf,lafg%dksla md,k  mjr® iaàh˙ka

❊ bf,laá%la mjr® iaàh˙ka (EPS )
❊ bf,lafg%dksla ldìhqfr®Ika

❊ thdr® lkaäIkska

❊ ä‚g,a la,hsfïÜ fldkafg%da,a

❊ 4C -la,hsuefg%dksla

❊ bf,laá%l,a jh˙ka isiagï

❊ bf,lafg%dksla iiafmkaIka

❊ fõ˙hn,a vEïmr® fldkafg%da,a

❊ bf,lafg%dksla yhsÜ fldkafg%da,a

❊ bf,lafg%dksla ä*rkaI,a f,dla

    ■ tka‚ka ;dCIKh
❊  tlaiafydaiaÜ .Eia gr®fnda pdcr®

❊  nhs gr®fnda ;dCIKh

❊  tciagn,aa gr®fndapdcr®

❊  G-® pdcr® iy iqmr® pdcr®

❊  ySÜ fõõ iqmr® pdcr®

❊  bkagr®l+,r

❊  fõ˙hn,a bka,Ü ueksf*da,aâ

❊  fõ˙hn,a jE,aõ ghsñka

❊  .ei,Ska äfrlaÜ bkafclaIka(GDI)

fuu fojk  mdGud,dj ye≤¯ug wjYH ä‚g,a bf,lafg%dkslaia  oekqu mdGud,dj wdrïNfha isg fldgia jYfhka ,ndfokq ,efí'
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fuu m<uq mdGud,dj i|yd wh;ajk ksnkaOk 50 ka 01-10 olajd ksnkaOk 10 fuu ixhqla; ;eáhg we;=,;aj we;'
fï wdldrhg b;s˙ ksnkaOko 10 ne.ska ixhqla; ;eá u.ska msg fjkq we;' fuys fojk mdGud,dj i|ydo ksnkaO 80
la wh;ajk w;r tajdo b†˙fha° ixhqla; ;eá u.ska t<s oelafjkq we;'
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  ■ uQ,øjH iy ixfhda.
 Elemants & Compounds

;U }}}}} Cu Tlaiscka }}}}} O
yhsv%cka }}}}} H               c,h } } } } } H2O

fuu ixfla; u.ska ta ta øjH y∫kajkjd muKla

fkdj tu øjH j, wxY+kaf.a ixhq;sh tkï ksr®udKh

o fmkakqï lrhs' ta wkqj ;U" yhsv%cka" iy Tlaiscka

iE° we;af;a tajdg wh;a tkï ;ukaf.au wxY= j,ska

mu◊' kuq;a c,h .;a úg tys wKqjla iE° we;af;a

yhsv%cka mrudKq 2 la Tlaiscka tl mrudKqjla yd tla

ùfuks' fï wkqj wmg >k" øj" jdhq jYfhka mj;sk fï

f,dj we;s ishΩu oE m%Odk fldgia follg fjka l<

yel' fuhska tla fldgila jkafka ;u j._hdf.a wxY=

j,ska muKla iE≥kq ;U" yhsv%cka" Tlaiscka jeks  ;ks

øjHhkah' tajd uQ, øjH (element) kñka ye¢kafõ' fï
f,dj uQ, øjH we;af;a 109 la muK jQ iqΩ ixLHdjls'

tfy;a tu uQ,øjH folla fyda lsysmhla tl;= ùfuka

iEfok c,h" ù≥re" ma,diaála jeks øjH ,CI  .Kkla

fjhs' tajd y∫kajkafka ixfhda. (Compound) kñks'

  ■  wKq iy mrudKq$ Atoms & Molecule
uQ, øjHhl l=vdu wxY=j;a" ixfhda.hl l=vdu

wxY=j;a .;a l< fuu foj._h wmg wKqj hk fmd≥

kñka ye¢kaúh yels fkdfõ' ukao h;a uQ, øjHhl wKqj

tu uQ, øjHhg wh;a ;ks wxY=jla kuq;a ixfhda. wKqjla

hkq uQ, øjH wxY= lsysmhla tla ùfuka iE≥kq wxY=jla

neúkss' fï ksid uQ, øjHhl wxY=j mrudKqj (atom) hk
kñkao ixfhda.hl wxY=j wKqj (molecule) hk

kñkao y∫qkajkq ,efnhs'

mrudKqjla fyda wKqjla wmf.a mshú weig ;nd

w;s ixlSr®K wkaùCIhlska j;a n,d.; fkdyels ;rug

b;du;a l=vd wxY+ka nj fuys° u;la l, hq;=j we;'

tfy;a ta ms<sn|j wOHhkh l, úoaj;=ka úiska th

ksj/†j Ñ;%hg ke.Sug iu;aj ;sfí' Tjqkaf.a m¯CIK

;=,ska mrudKqjla hkq ;ks wxY=jla fkdjk nj;a th ;j

≥rg;a l=vd wxY= jr®. ;=klg fn° we;s nj;a

meye†<sfõ' wmg b†˙ mdvï j,° jeä jYfhkau

yuqjk mrudKqjla ksoiqkg f.k fuu wmQre ksr®udKh

jgyd .ksuq' ta wkqj my; ±lafjkafka tf,i ;U

mrudKqj Ñ;%hg k.d we;s whqrehs' ta ;=,ska mrudKqjla

ksr®udKh ù we;s wdldrh iy mrudKqjlg ;j ≥rg;a

wh;ajk wxY= fudkjd±hs jgyd .ekqug yelsjkq we;'

■ mrudKqjl jHqyh

by; igyfkka olajd we;af;a ;U mrudKqjl

wNHka;r ksr®udKhhs' tkï mrudKqj ;j ≥rg;a m¯CId

ls¯fï° th ksuùug kHIaáh (Nucleus) hkqfjka uola
úYd, wxY=jlao th jgd lerflk bf,lafg%dak kï ;j;a

l=vd wxY= /ilao tlaù we;s nj meye†<sfõ' by; A
igyk whqre kHIaáh ue† fldg th jgd bf,lafg%dak

/ila wêl fõ.fhka N%uKh fjñka mj;shs' fr®Ld u.ska

fmkajd we;af;a tu bf,lafg%dak .uka .kakd udr®.hkah'

tfy;a fuf,i jHdl+, jQ igyklska tys ksr®udKh jgyd

.ekqu wmyiq ksid úoHd{hska úiska th B igyfkkaa
olajd we;s wdldrhg me;e,s f,i Ñ;%hg k.d we;'

uq,skau fuys kHIaáh ms<sn|j oekqj;a fjuq'

;U mrudKqjl ksr®udKh

(B)

fuys A igyfkka olajd we;af;a l=vd mrudKqjla

jQ yS,shï mrudKqjl kHIaáhhs' B igyfkka olajd

we;af;a wm ksoiqkg .;a ;U mrudKqj uOHfha ;snQ

kHIaáhhs' fïjd ksr®udKh ù we;af;ao ;j;a l=vd wxY=

fojr®.hla b;d ;†ka tlg tlaùfuks' ñka fm%dafgdak

(Protones) hkqfjka ye¢kafjk wxY= úfYaIh úoahq;a
jYfhka Ok wdfrdamkhla ,nk w;r kshqfg%dak (Neu-
tron) úoahq;a jYfhka WodiSkh' iEu mrudKqjlu fuu

kHIaáj, we;s fm%dafgdak iy kshqfg%dak .Kk tl iudk

fkdjk nj fuys° wjfndaO lr.; hq;=h'

by; olajk ,o kHIaáh ue† fldg th jgd

bf,lafg%dak (Electron) kï iDk wdfrdamKhla ork

b;du;au l=vd wxY= úfYaIhla b;d fõ.fhka lerflñka

mj;sk whqre fmr igyfkka ±l.; yels úh'  iDk

wdfrdams; bf,lafg%dak kHIaáfha we;s Ok wdfrdams;

fm%dafgdak u.ska wdlr®Ykh flfrñka mj;sk neúka

fuf,i kHIaáh jgd bf,lafg%dak jD;dldrj N%uKh ùu

is≥ùu;a th f.da,dldr yevhla .ekSu;a is≥fõ'

mrudKq kHIaáhl  ksr®udKh

>k" øj jdhq jYfhka fï f,dj we;s ishΩu oE

we;af;a ta ta øjH j,g wh;a l=vd wxY= tla ùfuks' fuu

wxY= j._ ye¢kaùug rihksl ixfla; Ndú;d flfrk

w;r thska lsysmhla my; oelafõ'

ys,shï kHIaáh

fm%dfgdak - 2

kshqfg%dak - 2

;U kHIaáh

fm%dfgdak - 29

kshqfg%dak - 35

(A)
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mrudKq kHIaGsh

jgd lerflñka mj;sk

bf,lafg%dak .uka .kakd

ksh; ud._hla we;s w;r

tajd lCI kñka ye|skafõ'

ljp fyda Yla;s uÜgï

hkqfjkao th ye¢kafõ'

kHIaGsh jgd f.da,dldrj

úys° mj;sk fuu lCI

wOHhkhg myiq whq̇ ka

fmr msgqfõ meye†<sj

wjika lCIh iïmQr®K lr .ekSug .kakd buy;a

W;aidyhhs' fï ksid lCI iïmQr®K lr .ekSug wvq

bf,lafg%dak ;j;a mrudKqjlska ,nd .ekSu fyda tla;rd

rgdjlg bf,lafg%dak fnod .ekSula mrudKq w;r oelsh

yels fjhs' lCI iïmQr®K lr .ekSug wjYH bf,lafg%dak

m%udKh jeä kï" th fidhd .ekSug wmyiq neúka ;u

wiïmQr®K wjika lCIfha we;s bf,lafg%dak lsysmh

msglr thg we;=<;ska iïmQr®Kj we;s lCIh wjika

lCIh f,i Ndú;d ls¯uo mrudKq ;=< is≥fõ'

mrudKq .=K wkqj wmg mrudKq ;j;a j._ ;=klg

fjka l< yel' tkï hï mrudKqjl wjika lCIh

iïmQr®K ùug tkï bf,lafg%dak 8la ùug wvqù  we;af;a

bf,lafg%dak 1 la fyda 2 la jeks iqΩ .Kkla kï thg

jvd;a myiq ±kg tu lCIfha we;s  bf,lafg%dak jeä

.Kk msg lr lCIh ke;s lr .kakjdg jvd wvqj

msrùug msg;ska bf,lafg%dak iqΩ .Kkla ,nd .ekSuhs'

fï wkqj bf,lafg%dak fidhñka isák mrudKq ldKavhla

wmg ,efí' tfiau wjika lCIfha we;s bf,lafg%dak

.Kk iqΩ .Kkla kï úYd, .Kkla fidhd f.k

lCIh iïmQr®K lrkjdg jvd myiq tu wvq bf,lafg%dak

.Kk msg lr tu wiïmQr®K wjika lCIh iïmQr®Kfhkau

wfydais lr we;=,;ska jQ iïmQr®Kj we;s lCIh wjika

lCIh f,i Ndú;d ls¯uhs' fï wkqj bf,lafg%dak msg

ls¯ug n,d isák mrudKq ldKavhla o fjhs' tfia ke;sj

fuu fldgia folgu wh;a fkdjk W;am;a;sfhkau ;u

wjika lCIh iïmQr®K jQ yS,shï (He) ksfhdka (Ne)
wd.ka (Ar) jeks uQ, øjHhkao ta w;r fjhs' fïjd
iïmQr®Kfhkau ksIal%Sh uQ, øjH f,i mj;S'

mrudKq ;=< we;s ;j;a tla ,CIKhla kï tajd

;uka msysá ;eku ;;amrhlg úYd,  jdr .Kklska

p,kh fjñka mej;Suhs' WIaK;ajh jeä jk úg fuu

p,kh o jeä fjhs' f,day" øj" jdhq  ;=< m%udKh fjkia

ùu ^m%idrKh iy ixfldapkh& is≥ jkafka fï ksidh'

olajd we;' tys° fuu bf,lafg%dak msysgk tla rgdjla

fmkajd we;' tkï kHIaGsh ue† fldg lCI (Orbits)
lsysmhl fuu bf,lafg%dak wka;r.;j mj;S' fuu lCI

ye¢kaùfñ°  kHIaGsh wdikakfha  msysá lCIh wxl 1

f,i f.k  b;s˙jd ms<sfj<ska  2" 3" 4 jYfhka kï

flfrhs' fuf,iu kHIaGsh wi< lCIh K f,i f.k

K L ,M, N jYfhka kï ls¯uo ;j;a l%uhls'

bf,lafg%dak  iDk wdfrdamkhla .kakd w;r

mrudKqjla ksr®udKhj we;af;a kHIaGsfha we;s Ok

wdfrdams; fm%dafgdak .Kkg iudk jQ bf,lafg%dak .Kkla

tys lCIj, wka;r®.; jk f,ih' fuf,i úoHq;a Ok

wdfrdamk .Kkg iudk úoHq;a iDk wdfrdamk ixLHdjla

mrudKqjla ;=, we;sùfuka th úoHq;a jYfhka

iïmQr®Kfhkau WodiSkj mj;S' fï w;r  kHIaGsfha

fm%dafgdak iu. ;†ka ne¢ ;sfnk kshqfg%dak .Kk

mrudKq wkqj fjkia úh yel' fïjd úoHq;a jYfhka

W∞iSk neúka wmf.a mdGud,djg th jeo.;a fkdfjhs'

■  mrudKql l%udxlh
mrudKqjl we;s fm%dafgdak .Kk fyda bf,lafg%dak

.Kk ta mrudKqfõ mrudKql l%udxlh f,iskaa ye¢kafjhs'

fï wkqj l%udxlh 1 isg 109 olajd jQ uQ, øjH 109 la

oekg f,dalfha yuq ù we;' tajd kï lr we;af;a l%udxlh

1la jQ tkï fm%dafgdak iy bf,lafg%dak 1la we;s mrudKq

j._h yhsv%cka o" l%udxlh 2 la jQ mrudKq j._h yS,shï

o jYfhks' fuf,i l%udxlh 1 isg 20 olajd jQ uQ,øjH

20 la iy tajdfha ridhksl ixfla; fuys ol=Kq miska

olajd we;s j.=fjka olajd ;sfí'

mrudKqjl lCI j,g ord .; yels Wm˙u

bf,lafg%dak .Kkla fjhs' tkï m<uq lCIhg (K)
bf,lafg%dak 2 ls' ó<Û lCI j,g ms<sfj,ska bf,lafg%dak

8 ne.sks' l%udxlh b;d úYd, w.hla .kakd mrudKq j,

lCI .Kk wvq lr .ekSug we;=<; lCI j, we;=<;a

úh yels bf,lafg%dak .Kk fjkia jk wjia:d ;sfí'

ksoiqkla f,i l%udxlh 79 la jk r;%x mrudKqfõ lCI

úYd, .Kkla ;sìh hq;= kuq;a 2" 8" 18" 32" 18 iy 1

hkqfjka  iïmQr®K lCI .kk yhlska th ieliS ;sfí'

flfia kuq≥  iEu mrudKqjlu wjidk lCIfha ;sìh

yels  Wm¯u bf,lafg%dak .Kk 8 ls'

mrudKq .=K
mrudKq j,g wdfõ◊l tla;rd .=K iuQyhla we;s

w;r tajdhska wm mdGud,dj ye≤¯ug jeo.;ajk .=K

lsysmhlau fõ'  bka b;d jeo.;a jkafka mrudKq ;u

uQ,øjHh  ixfla;h   mrudKql  ljp ;=, bf,lafg%daK msysàu
         l%udxlh

yhsârcka H 1 1
yS,shï  He 2 2
,s;shï Li 3 2 1
fn˙,shï  Be 4 2 2
fndafrdaka B 5 2 3
ldnka C 6 2 4
khsÜrcka N 7 2 5
Tlaiscka O 8 2 6
*aÆfjd¯ka F 9 2 7
ksfhdka  Ne 10 2 8
fidaähï  Na 11 2 8 1
ue.akSishï   Mg 12 2 8 2
weÆñkshï Al 13 2 8 3
is,slka Si 14 2 8 4
fmdia*ria P 15 2 8 5
i,a*r® S 16 2 8 6
laf,da¯ka Cl 17 2 8 7
wd.ka  Ar 18 2 8 8
fmdgEishï K 19 2 8 8 1
le,aishï  Ca 20 2 8 8 2

K   L    M   N     O

mrudKqjl lCI ksr®udKh

�
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■  ridhksl m%;ssl%shd
øjH folla fyda lsysmhla ixfhda. ùfuka miq

uq,a øjH kej;;a ,nd.; fkdyels kï th ridhksl

m%;sls%hdjla f,i ye¢kafjhs' ksoiqkla f,i .s◊ l+rla

±,aùu ±laúh yel' fujeks ridhksl m%;sls%hd we;sjkafka

tu mrudKq ;=, lCI iïmQr®K lr .ekqug we;s

W;aidyh ksidh' fuh jgyd .ekqug b;d ir,

m%;sls%hdjla fuys ±lafjk w;r ta i|yd ksoiqkg f.k

we;af;a fidaähï (Na) iy laf,da¯ka (Cl) hk mrudKq

fojr®.hhs'

by; igyfka fidaähï iy laf,da¯ka mrudKqq

fol fjka fjkaj olajd we;' fïjdfha iïmQr®Kj we;s

wNHka;r ljp m%;sls%hdjg fya;= fkdjk fyhska jgyd

.ekqu myiq ùug fuu mrudKq foflau olajd we;af;a

wjika lCIfha we;s bf,lafg%dak mu◊' fuys° fidaähï

mrudKqfõ wjika lCIfha we;af;a tla bf,lafg%dakhla

neúka tu wjika lCIh iïmQK_ lr ia:dhs ùug wu;r

bf,lafg%dak 7la fidhd .; hq;=j we;' th myiq lreKla

fkdjk neúka fidaähï úiska lrkq ,nkafka tu ;ks

bf,lafg%dakho msglr tu wjika lCIh iïmQK_fhkau

bj;a lr oud thg we;=,;ska we;s iïmQK_ jQ lCIh

;u wjika lCIh f,i ;nd .ekSuhs' fï wkqj fidaähï

ks;ru bf,lafg%dakhla msg ls¯ug n,d isà'

fuf,iu laf,da¯ka .;a úg thg ;u wjika

lCIh iïmQK_ lr .ekSug l< hq;=j we;af;a ;j tl

bf,lafg%dakhla fidhdf.k wjika lCIfha bf,lafg%dak

.Kk 8 la lr .ekSuhs' tkï th bf,lafg%dakhla

fidhñka isák mrudKqjls' fï ksid bf,lafg%dakhla msg

ls¯ug iy ,nd.ekSug n,d isák fuu mrudKq j._ fol

yuq jQ úg fidaähï (Na)  yS lCIfhka msg ls¯ug ;snQ
bf,lafg%dakh laf,da¯ka (Cl) wjika lCIh  úiska ,nd
.kS' oeka mrudKq foflau wjika lCI iïmQK_h' tfy;a

kHIaGsfha we;s fm%dafgdak .Kkg iudk bf,lafg%dak

.Kkla ;snQ fidaähï fj;ska bf,lafg%dakhla bj;a ùu

ksid fm%dafgdakhla jeä ù fidaähï Ok wdfrdamkhla ,nd

.kS' (Na+) tfiau laf,da¯ka ;=< bf,lafg%dakhla jeä ùu
ksid th RK f,i wdfrdamkhla ,nd .kS' (Cl-) Ok
wdfrdamK iy RK wdfrdamK  tlg wdlr®IKh lrk

neúka oeka fuu mrudKq fol tlg ne|S fidaähï

laf,darhsâ kï ixfhda.h iEfoa' fidaähï laf,darhsâ hkq

wm lEug .kakd ¨Kq fõ' fuh fufia oelaúh yel'

   iy ixhqc;djh

fuu igyfka

olajd we;af;a wm W.;a

iy ixhQc;djh u.ska ;u

wjika lCI iïmQr®K lr

.kakd ;j;a wdldrhls'

msgu  lCIfha bf,lafg%dak

4 la we;s is,slka iy

cr®fïkshï jeks uQ, øjH

iuQyhla fuf,i ls%iag,hla

f,i tlaùfuka iEu wjika lCIhlu bf,lafg%dak 8 la

isák f,i bf,lafg%dak fnod .ekSula is≥fõ' bf,lafg%dksla

moaO;s wOHhkfha° fuu ixhQc;d ms<sfj, ms<sn|j

kej;;a úia;r flfrkq we;'

fidaähï iy laf,da¯ka mrudKqj, wjika lCI

Na Cl
bf,lafg%dak

fidaähï mrudKqj laf,da¯ka mrudKqj

(B)(A)

 Na + Cl = NaCl
fidaähï + laf,da¯ka } fidaähï laf,darhsâ

 whk
mrudKqjla hkq bf,lafg%dak iy fm%dafgdak iu

iuj   we;s" úoHq;a jYfhka W∞iSk jia;=jls' tfy;a th

ridhksl m%;sls%hdjkag Ndckhùfï°  bf,lafg%dak ,nd

.ekSfuka fyda msg ls¯fuka Ok fyda RK wdfrdamkhla

,nd .kS' fï wkqj fuf,i úoHq;a jYfhka wdfrdamKh

jQ mrudKqjla wmg ;j ≥rg;a mrudKqj kñka ye¢kaúh

fkdyels w;r tajd whk kñka ye¢kafõ'  by; úia;r

l< m%;sls%hdfõ° fidaähï iy laf,da˙ka whk njg

m;ajQfha fufiah'

   Na - e = Na+         Cl + e = Cl -

msgu lCIfha bf,lafgdak 2la we;s fyda bf,lafg%dak

2la ysÛ mrudKq whk njg m;a jk úg tu whkhlg

wdfrdamK folla ,efí' ta fufiah"

   Mg - 2e = Mg++                  O + 2e = O - -

      (Mg = ue.akSishï      O = Tlaisck a&a&a&a&a&

=+H H H H

H + H = H
2

bf,lafg%dak yqjudrej i|yd msgia;r mrudKq

fidhd .ekSug wmyiq úg ;u j._hdf.au mrudKq iy

bf,lafg%dak ;djld,sl f,i fnod  f.k lCI iïmQr®K

lr .ekSu mrudKq ;=< fõ' th iy ixhqc;djh kñka

ye¢kafõ' by; igyfka fuf,i yhsv%cka mrudKq tlg

tlajk whqre fmkajd we;' úfYaIfhkau jdhq f,i

mj;sk uQ, øjH j, fuu .=Kh olakg we;' my;

ksoiqka u.ska th ;j ≥rg;a ikd: flfr®'

khsg%cka jdhqj N2 (N+N = N2)
TCIscka jdhqj O2 (O+O = O2)
laf,da˙ka jdhqj Cl2 (Cl+Cl = Cl2)

flfia kuq≥ uQ,øjH jqj;a by; jdhq wxY= j,

mrudKq fol ne.ska wvx.= fyhska tajd mrudKq f,i

ye¢kafjkafka ke;s w;r wK q hkqfjka ye¢kafõ

is,slka

mrudKqj
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tka‚ka j._ w;=˙ka fudagr® r: i|yd ishhg

ishhlau mdfya Ndú;d jkafka isjq myfr® tka‚uhs' ãi,a

iy fmg%,a tka‚ka fojr®.hu fï wdldrhg ksr®udKh

flfr®' fuys myrla hkq msiagkh my< isg by<g fyda

by< isg my<g .uka .kakd tla .uka jdrhls' by;

tka‚fï tla oyk pl%hla ksuùug fujeks myr 4la

iïmQr®K úh hq;= fyhska fuu tka‚ka j._h isjq myfr®

tka‚ula f,i ye¢kafjhs' fuys° pQIK myfr®° fmg%,a

ñY%s; jd;h is,skavr ;=,g weo .ekSu;a" ó<Ûg tk

iïmSvk myfr®† tu fmg%,a jd; ñY%Kh iïmSvkh

ùu;a is≥jk w;r tu ñY%Kh ±ùfuka n, myr

(power stroke) we;sfõ'  wjika myr jQ msgdr myfrka
is≥jkafka ±jqkq jd;h bj;a lr kej;;a pQIK myrg

is,skavrh we;=,; bv ,nd°uhs'

■ pQIK myr ^̂̂̂̂INTAKE&&&&&

oÛr l| u.ska msiagkh

my<g f.k hk w;r újD;j

we;s bka,Ü jE,aõ újrh ;=<ska

ldìhqfr®grh yryd we° tk

14:1 wkqmd;hg ieliqKq jd;

fmg%,a ñY%Kh is,sxvrh ;=<g

weo .kS' msiagkh my<g hduka

úYd, jqKq is,sxvrh ;=< m˙udj

ksid we;s jQ ˙la;h fmg%,a jd;

ñY%Kh fuf,i weo .ekSug

fya;= fõ'

pQIK myrg miq t<fUk

fuu myr wdrïNfha°u újD;j

;snqkq bka,Ü jE,ajh jeiS hhs' ta

w;ru oÛr l| u.ska msiagkh

by<g f.k ths' fuys°   jE,aõ

folu jeiS we;s ksid fmg%,a jd;

ñY%Kh mSvkh ù fyd¢ka r;a

fõ' fuu  myr wjidkfha

iamdr®la ma,.a tl u.ska mq<sÛ=jla

iemfhk w;r  tu.ska r;aj

we;s  ñY%Kh jyd oe,a fõ'

■ iïmSvk myr ^̂̂̂̂COMPRESSION&&&&&

■ n, myr ^̂̂̂̂POWER&&&&&

 iïmSvk myr wjidkfha

oejqKq ñY%Kh u.ska  is,sxvrh

;=, jdhq úYd, m˙udjla we;s

lrk w;r" oeùfï° msg jqKq

;dmh fuu jd; fldgi a

fikaáf.%aâ wxYl 1800
0
 la muK

jk  b;d by< WIaK;ajhlg

f.k ths' jE,aõ jeiS we;s fyhska

fuys° we;s jk úYd, mSvkh

msiagkh ;†ka my;g ;,a¨

lrhs' fuf,i oeùfï° msg jQ

;dmh  is,sxvrh ;=<° hdka;%sl

Yla;sh njg yerfõ'

fuys olajd we;s

nyq is,skavr tka‚fuka

th jgyd.; yelsh'

fuhg fmr igyfka

wjia:d 4 lska olajd

we;af;a fuys is,skavr

;=, we;s fjk isjq

myr ls%hdj,shhs' ±ka

wms tu myr i;r

fjka fjkaj f.k ;j

≥rg;a wOHhkh lruq'

(1) pQIK ueksf*da,avh
(2) msgdr ueksf*da,avh

(1) pQIK ueksf*da,avh
(2) msgdr ueksf*da,avh

■ msgdr  myr ^̂̂̂̂EXHAUST&&&&&

 n, my˙ka miq is,skavr

;=, ±jqkq jd;h bj;a lr kej;;a

pQIK myrlg iQodkï úh hq;=h'

fuu msgdr myfr®° th is≥fjhs'

fuys° my< isg msiagkh kej;;a

by<g .uka lrk w;r msgdr

jE,ajh újD;j mj;shs' fuf,i

újD; jqkq msgdr jE,ajh yryd

±jqkq jd;h ihs,kairhg ;,a¨

lr ye¯u fuys° is≥fjhs' bkamiq

kej;;a pQIK myfrka ó<Û

pl%h wdrïN fjhs'

isjq myr tka‚ul

ksr®udKh

nyq is,skavr  tka‚ul

ksr®udKh

isjq myr tka‚ul uQ,sl ls%hdld˙;ajh

■ isjq myfr® tka‚u 4 STROKE ENGINE

pQIK myr iïmSvk  myr n, myr msgdr myr

bka,Ü jE,ajh

msiagkh

msgdr
jE,ajh

l%Ekala
l|

fuys olajd we;af;a

;ks is,skavr isjq myfr®

tka‚uls' is,skavr jeä

.Kkl tk a‚ul a

ksr®udKj ù we;af;a

fujka ;ks is,skavr

lsysmhl tlg  tlalr

;ks l|la f,i oÛr

l| ksr®udKh ls¯fuks'

1̂&^2&

^1&^2&

(1) pQIK ueksf*da,avh
(2) msgdr ueksf*da,avh

^2& ^1&

(1) pQIK ueksf*da,avh
(2) msgdr ueksf*da,avh

^2& ^1&
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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 fkdjqk;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'

■ ñY%Kh ≥r®j, jQ úg"

ñY%Kh ≥r®j, jQ úg tys jd;h jeä neúka

oykfhka miqjo Tlaiscka hï m%udKhla msgdr jdhqfõ

b;s˙ fõ' kuq;a Tlaiscka m%udKj;a ;rï we;s neúka

oykh fyd¢ka is≥ jk w;r CO" HC msgdr jdhqjg

tl;= ùu fldfy;au is≥ fkdfõ' túg m%;sls%hdj is≥

jkafka fuf,ih'

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 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' tf,i ñY%Kh ire jQ úg fyda ksire jQ úg msgdr

jdhqfõ jk fjkialï fjka fjka jYfhka f.k n,uq'

➜

➜

➜HC + O2       CO2 + H2O + CO + HC

  ñY%Kh ire jQ úg

(N
2
) + HC + O

2 
       H

2
O + CO

2
 + (N

2
) + O

2

by; iólrKfha (N2) 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 ±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'

N
2
 + O

2
          NO

x

■ msgdr úI 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 úIjdhq we;sùu  je<elaùuhss' wfkla l%uh kï

oejqkq jdhqj ihs,kairh ;=<° 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'

fmg%,a + Tlaiscka ➜

➜

■ is,sxvr ;=< is≥jk fmg%,a oykh

fmg%,a hkq ldnk a (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'

HC + O
2   

              CO
2
 +  H

2
O +     ;dmh

 fmg%,a + Tlaiscka      ldnkavfhdlaihsâ + c,h +  ;dmh

ldnka vfhdlaihsâ

c,h

ldnka fudfkdlaihsâ

yhsfv%d ldnka

ire ñY%Khla oeùfï° msgfjk wmøjH

➜
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by; i|yka wdldrhg  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 laf,daiaâ ¨ma md,k moaO;s
    Lamda Closed Loop  Control

fudagr® r: fmg%,a tka‚ulg λ = 1 w.fhka tfia;a
ke;akï 14:1 hk wkqmd;fhka jd; fmg%,a ïY%Kh

iemfha kï tys msgdr jdhqfõ lsis≥ úI jdhqjla we;s

fkdjk fia mQr®K oykhla is≥jk nj wm oksuq' ,eïvd

laf,daiaâ ¨ma md,k moaO;s fudagr® r: bkaOk moaO;s

i|yd fhd∞.kq ,enqfõ fuu ldhH_h bgq lr .ekSugh'

hï ls%hdj,shla ksj/†j mj;ajdf.k hdug  m%;sodkh

(OUT PUT) ie,ls,a,g f.k m%odkfha (IN PUT)
iSreudrejla we;s lrkafka kï th laf,daiaâ ¨ma

md,khla f,i ye¢kafõ' fudagr® r: j, fhdod.kakd

,eïvd md,k moaO;sh u.ska flfrkafka msgdr jdhqj

m¯CId lr ta wkqj ,nd fok ñY%Kh iSreudre ls¯u

neúka tho laf,daiaâ ¨ma md,k moaO;shla f,i

ye¢kafõ' fuys° tka‚ug ,ndfok jd; fmg%,a ñY%Kh

ireo ksireo hkak ;SrKh lrkafka msgdr jdhqfõ

b;s˙j we;s Tlaiscka m%udKfhks' tkï oykfhka miq;a

msgdr jdhqfõ Tlaiscka nyq,j b;s˙fõ kï tys° wm

tka‚ug ,nd ° we;af;a nd, ñY%Khls' tfiau oykfhka

miq msgdr jdhqfõ Tlaiscka w,am kï thska yefÛkafka

b;d ire ñY%Khla tka‚ug ,nd° we;s njhs' fuf,i

msgdr jdhqfõ we;s Tlaiscka u.ska tka‚ug iemfhk

fmg%,a jd; ñY%Kfha ire ksire Ndjh uek ksj/†

ñY%Khl° msgdr jdhqfõ we;s Tlaiscka ñkqug iudk jk

f;la ñY%Kh iSreudre ls¯u fuys° is≥fõ'

fuys olajd we;af;a ,eïvd md,k moaO;s i|yd

msgdr jdhqfõ Tlaiscka wka;r®.; m%udKh ukskq ,nk

fikairhhs' fï ksid iuyre fuh Tlaiscka fikair®

kñka y∫kajkq ,nhs' fï w;r fuh u.ska is≥jkafka

ñY%Kfha ,eïvd w.h kshñ; w.fhka mj;ajdf.k hdu

ksid  fndfyda fofkla fuh y∫kajkafka ,eïvd fikair®

hkqfjks' fuh wdldr follg ksr®udKh flfrk w;r

tu fojr®.hu tlf,i fudagr® r:j, fhd∞ .efkhs'

fuu fikairh ihs,kairfha uq, tkï tka‚ug iómj

iú flfrk w;r th fi' wxYl 300
0
 l muK

WIak;ajhlg m;ajQ miq msgdr jdhqfõ we;s Tlaiscka

m%;sY;hg idfmaCI jQ fjda,aàh;djhla ksmojhs' my;

igyfkka th n,d.; yel'

,eïvd fikairh u.ska ksmojk fjda,aàh;djh

iy ñY%K wkqmd;h w;r iïnkaOh by; j.=fjka

meye†,s flfr®' tkï ñY%Kh ireùu;a iu. ,eïvd

fjda,aàh;djho by, hk w;r th ksj/† w.hla

.kakd úg tkï λ  = 1 jQ úg ,eïvd fjda,aàh;djh
fjda,aÜ 0'4 la fõ' fï wkqj ,eïvd fjda,aàh;djh u.ska

ñY%Kfha ire ksire Ndjh ;SrKh l< yelsfõ' ,eïvd

md,k moaO;s ldìhqfr®gr fukau  fmg%,a bkafclaIka

moaO;sj,o tlf,i fhdod .kakd w;r ta iEu

moaO;shlu bf,lafg%dksla md,k tallhla wksjdh_fhkau

fhdod .efka' ksoiqkla u.ska th jgyd .ksuq'

fuys olajd we;af;a fmg%,aa bkafclaIka moaO;shla

iys; tka‚ulg ,eïvd laf,daiaâ ̈ ma moaO;shla iïnkaO

lr we;s whqrehs'  tkï fuys° ECU tallh u.ska

tka‚ka WIaK;ajh" tka‚ug weo.kakd jd; m%udKh"

tka‚ka Ndrh jeks lreKq i,ld  ,nd†h hq;= fmg%,a

m%udKh ;SrKh lr tu m%udKh ,efnk whqre

bkafclagr ls%hd lrjkq ,nhs' tfy;a  fuf,i ,ndfok

fmg%,a jd; ñY%Kh iEu úgu tlf,i ksj/† w.hla

fkd.kS' tla tla ;;aj hgf;a th fjkia úh yel'

tfy;a ,eïvd fikairh ksid tjeks ;;aj hgf;a jqjo

ñY%K wkqmd;h fjkia fkdù mj;ajd .ekSfuka  msgdr

jdhqfõ úI jdhq we;s ùu iïmQr®Kfhkau k;r fjhs' ta

jd; fmg%,a ñY%K wkqmd;h

,eïvd fikairhla

,eïvd laf,daiâ ¨ma md,k l%uh

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

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

 fikair® áhqí

,eïvd fikair®

ire ñY%Kh nd,  ñY%Kh

,
eï

v
d 
fj

da,
aàh

;
dj

h

wjg jd;h

bkafclagr
 lÜg,h

    bkafclaIka
   fldñmshqgrh ,eïvd fikairh

ihs,kair® k,h

msgdr jdhqj
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i|yd ,eïvd fikairfha we;sjk fjda,aàh;djh ix{djla

f,i ECU tallhg imhd we;' tu fjda,aàh;d w.h

weiq˙ka ñY%Kfha ire ksire nj wOHhkh lrk ECU
tallh th ire kï fmg%,a wvq lrhs' nd, kï fmg%,a

jeä lrhs' fuf,i  ñY%K wkqmd;h ks;ru λ =1
w.fhka mj;ajd .kS' fï  wkqj  ,eïvd msgdr jdhq

md,kho Closed loop control l%uhls' ukao tys°
ihs,kairfhka msgjk jdhqfõ ixhq;sh m¯CId lr

ldìhqfr®grfha fyda fmg%,a bxfclaIka l%ufha fmg%,a

ñkSu ilik neúks' ó<Ûg fuu moaO;sfha m%Odk ;ekla

.kakd  ,eïvd fikairfha ksr®udKh my; olajd ;sfí'

■  ,eïvd fikair ksr®udKh

,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;=Ω ùug l=vd is≥rla fuys

úo ;sfnhs'   fikair n,anh  msgdr jdhqfjkau WKqiqï

jQ miq msgdr jdhqfõ;a wjg jd;fha;a we;s TCIscka wKq

j, fjki u; fjda,aàh;djh ksmofjhs' 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 wmyg jeo.;ajk ±kqu muKla fuys°

wms ,nd .ksuq'

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 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 muKjk

nj fuhg fmr b†˙m;a l<  j.=fjka meye†,s úh'

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

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

wfklaa 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'

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 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

,eïvd fikairh

 1' Ok bf,lafg%davh

 2' iDk bf,alfg%davh

 3' fikair® firñla

 4' fikair® n,anh

 5' fikair® yjqisu

 6' lkagElaÜ nqIa

 7' ndysr fldmqj

 8' lkagelaÜ iams%ka

 9' wjg jd; ljqj

10' ú≥,s w.%

11' bkaishqf,agrh

12' ihs,kair n|

TiO2 t<sukaÜ  f,day wdjrKh firñla
bkaishqf,agrh

gr®ñk,a w.%

f,d ay wdjrK
k,h

 Bhï jhrh
firñla

isfuka;s

,eïvd fikairhl we;=,; ksr®udKh

,eïvd fikair® fldgfia ksr®udKh

wO_ ikakdhl ,eïvd fikairhl ksr®udKh
msgdr  jdhqj

wjg jdhqj

1' ZrO2 iys;

  firñla fikairh

2'  bf,lafg%dav

3' lkagElaÜ w.%

4' ihs,kair® n|

5' ihs,kair® mhsmamh

6' wdrCis; firñla

   f,ahrh
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■ ,eïvd moaO;shlska we;súh yels fodaI

fuys olajd we;s ,eïvd fikairh ;=,

ú≥,sfhka ls%hdlrk t<sukaÜ tlla  we;s w;r th fjdÜ

8 l fyda 10 l muK m%n,;djhlska hq;=fjhs' fï ksid

tka‚u mk .kajd ;;amr 20 la fyda 30 la we;=,; th

ls%hdld¯ WIaK;ajhg m;a fjhs' isis,a m˙irhl wvq

fõ.fhka Odjkh mj;ajdf.k hdfï° msgdr jdhq

WIaK;ajh wvq jk neúka idudkH ,eïvd fikairhl

ls%hdld˙;ajh tys° wvd, fjhs' tfy;a fuu ySgrh iys;

,eïvd fikairj, tu fodaIh we;s fkdfjhs'

,eïvd fikairhl ls%hdld¯ WIaK;ajh fi'

700
0
 blau jqj fyd;a tys ridhkslhkag ydks is≥j th

úkdY úh yelsh' ,eïvd fikairhla tys ls%hdld¯

WIaK;ajh wvq ld,hlska ,Ûd lr .ekqug msgdr

ueksf*da,avhg iómj iú flfrk ksid fï wkqj tys

wdhq ld,h wvq ùugo fya;= úh yelsh' fuhg fya;=j

wêl Ndrhla hgf;a tka‚u ls%hdlrk úg msgdr jdhqfõ

WIaK;ajho ;†ka by< hk neúka ta fya;=fjka

fikairh ´jr® ySÜ úh yels neúks' tfy;a by;

igyfka olajd we;s ySsgrh iys; fikairh tka‚fuka

wE;aj iúl< yels w;r tys° fuu ydksh is≥ fkdfjhs'

idudkHfhka tf<i iúl, fikairhla ls' ó ,CIhlg

jvd jeä ≥rla Ndú;d l<yels nj ksIamdolhska mjikq

,nhs' tfy;a ta i|yd r:h Bhï rys; fmg%,a Ndú;d

l,hq;= fjhs' ukao fuys fikair® n,anh msg;ska we;s

ma,eákï f,ahrh msgdr jdhqfõ we;s Bhï yd m%;sls%hdl<

yels neúks'

,eïvd moaO;shla r:hl we;akï tys ñY%Kh

ks;ru 14:1 wkqmd;hg mej;Sfuka lsis≥ úI jdhqjla
we;sfkdjk nj wmg ±ka meye†<sh' tfukau l=uk

l%uhlska fyda ñY%Kh nd, jqjfyd;a tfia;a ke;akï th

ire jqjfyd;a jydu th kshñ; w.hg m;a flfrk

njo meye†<sh' ;;ajh tfia kuq;a tka‚u isis,a úg"

whsâ, wjia:dfõ°" tfiau *q,a f,daâ jeks  wjia:dj,

wksjdh_fhkau ñY%Kh irelr wjYH wu;r n,h ,nd

†h hq;= w;r ta i|yd fjka fjkaj ilial< wu;r

moaO;so fjhs' fuu moaO;s j,ska ñY%Kh ire lrk úg

,eïvd moaO;sh u.ska th jydu nd, ls¯ug .shfyd;a

we;sjk ;;ajh l=ulao@ fï ,eïvd moaO;shlska u;=úh

yels tlu fodaIhhs' fï ksid m˙ir iq/l=u uolg

wu;l lr tjka wjia:djka f;dard ,eïvd moaO;sh

;djld,slj wlS%h ls̄ ug fyda tu ñkqu ñY%Kh irejk

f,i   1 g wvq w.hlska mj;ajdf.k hdug fyda is≥fjhs'

th iEu ,eïvd moaO;shlu is≥jk kuq;a ksIamdolhska

ta ms<sn|j iDcqju lsis;a mjikafka ke;' flfia kuq≥

,eïvd md,kfha fjkila we;s ls¯ug fujka wjia:djka

,eïvd moaO;sfha bf,lafg%dksla md,k tallh ±k.;

hq;=fjhs' ta i|yd iEu fmg%,a bkafclaIka r:hlu

f;%dg,a jE,ajhg whsâ, iy *q,a f,daâ i|yd f;%dg,a

iaúphla iúlr ;sfnhs' my; igyfka th olajd we;'

by; jï igyfka f;%dg,a iaúphl we;=,;

ksr®udKho ol+Kq igyfka th tka‚ul iúj we;s

wdldrho fmkajhs' fuh ,eïvd md,k moaO;shg

wu;rj fjk;a moaO;s i|ydo ix« imhkq ,nhs'

ldìhqfr®gr tka‚ul fuu iaúph iú fkdjqk;a bka,Ü

ueksf*da,aâ ˙la;h iy mSvkh weiq˙ka tu wjia:d

y∫kdf.k fuu md,kh we;s lrhs'

wm fuf;la W.;a lreKq wkqj ,eïvd md,k

moaO;sh r:fha wO_ Ndr wjia:dfõ muKla úI jdhq we;s

fkdjk f,i ñY%Kh md,kh lrkq ,nhs' tfiakï bka

msg; tkï whsâ, iy *q,a f,daâ wjia:dj, tka‚fuka

;j≥rg;a úI jdhq msgfjhs' fuf,i r:hlg ñY%Kh

irel< hq;= wjia:do we;sfjk fyhska tys msgdr jdhqj

iïmQr®Kfhkau CO úIjdhqfjka ksoyia l< fkdyels

w;r th 1] isg 2] olajd muK w.hl ;nd .ekSug

kS;sfhka wjir ° ;sfnhs' tfy;a tu.skao m˙ir ¥IKh

;j ≥rg;a hï muKlg is≥jk neúka th iïmQ“fhkau

je<elaùug miq ld,fha° leg,sála lkajr®grh kï

WmlrKh ihs,kairhg iú lrk ,°' ó<Û ksnkaOkfhka

th úia;r flfrkq we;'

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'

by; úia;r lrk ,o  fikair® foj._hu ls%hd

lrkqfha fi' wxYl 300 WIaK;ajh blaujQ  miqjh'

msgdr jdhqfjkau tu WIaK;ajh ,nd .kakd w;r th

tka‚u mk.kajd b;d flá l,lska ,nd.; yels f,i

msgdr ueksf*da,avhg iómj ihs,kairfha iú flfr®'

tfy;a tys WIaK;ajh lsisu úfgl fi' 700
0
 blau

fkdúh hq;=h'  we;eï fikair j, fï i|yd ú≥,s

ySgrhla iúlr we;s w;r tjka fikair ihs,kairfha

´kEu ;ekl iúl< yelsfõ'

1' fikair® yjqisu

2' firñla áhqí

3' ú≥,s w.%

4'  wdrCIs; k,h

5' fikair® firñla

6' lkagEla t<sukaÜ

7' wdrCIs; wdjrKh

8' ySgrh

9' ySgr® gr®ñk,a

ySgrh iys; ,eïvd fikairhl ksr®udKh

*q,a f,daâ iaúph

whsâ,  iaúph

f;%dg,a jE,aõ iaúphl ksr®udKh

4 5 6 7 8 9

1 2 3
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