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fudagr® r: b.aksIka moaO;s

nyq is,skavr tka‚ka

    fudagr® r: i|yd muKla fkdj wfkl=;a ldhH_hka

i|ydo  nyq is,skavr tka‚ka Ndú;d fjhs' my; olajd we;af;a

tjka tka‚ka j._ lsysmhls' fï w;=˙ka fudagr® r: i|yd jeä

jYfhkau fhdod .kakd tka‚ka j._ lsysmhla .ek muKla wms jeä

úia;r ,nd .ksuq'

bka ,hska tka‚ka
In line engine

fr®äh,a tka‚ka

V - tka‚kaTfmdaiaâ is,sxvr tka‚ka

U- tka‚ka
U- eng ine

Opposed cylinder engine

Radial engine

Vee engine
7'1 Ñ;%h

nyq is,skavr tka‚ka ksr®udKh

by; olajd we;s bka ,hska tka‚u wo jeä jYfhkau

fudagr® r: j, fhdod .efka' ñka fr®äh,a tka‚u fhdod .kq

,nkafka .=jka hdkd i|ydh' jeä is,sxvr .Kkla wvq bv

m%udKhlska fukau wvq nrlskao hq;=j ksmojd .; yelsùu ksid

th .=jka hdkd i|yd fhdod .efka' tka‚ulg  fhdod .kakd

is,skavr .Kk jeäjk úg tu tka‚u  V wl=r  yevhg fhdod

ksr®udKh flfr®' fï w;=˙ka Tfmdaiaâ is,sxvr tka‚u i|yd fyd|u

ksoiqk fjdalaiajd.ka îÜ,a tka‚uhs'

������nyq is,skavr tka‚ka

07 jk m˙Éf√oh

■ bka ,hska tka‚u In-Line Engine

msiagka

*a,hsù,a

l%Ekala

bka ,hska tka‚ul msiagka msysàu

tka‚ulg wh;a

is,skavr .Kk ;ks l%Ekala

l|lg iïnkaOj tl

fma<shg msysáfha kï tjeks

tka‚ka y∫kajkq ,nkafka

bka,hska tka‚ka hkqfjks'

fuu  igyfka ±lafjkafka

tjka  is,skavr y;rla

iys; tka‚uls'

fuys olajd we;s

wdldrhg is,skavr 3"4"5"6"8

hk is,skavr .Kkska

tka‚ka ksmojd fudagr®

r:j, fhd∞ ;sfnhs' bka

jvd;au fudagr® r:j,

fhfokafka fuu  igyfka

olajd weÿ wdldrfha

is,skavr 4 la iys; tka‚uhs'

fuu tka‚u iunr ls¯u

i|yd msiagka mka;s folla

f,i ilid we;s w;r bka

2 iy 3 msiagka mka;sh

by< hk úg 1 iy 4 msiagka mka;sh my< hk f,i ksr®udKh

ls¯fuka iunr;djh mj;ajd .efka'

iEu nyq is,sxvr tka‚ulu ksr®udKfha° jeo.;au ;ek

ysñ jkafka tys oÛr l|  (Crankshaft)  iunr ls¯ugh' th
ir,j mjikjd kï tka‚ka n|g  tl<ia l< msiagka iy oÛr

l| .ek is;=j fyd;a th lrljd w;ye˙ úg fmr k;r jQ

ia:dkfha k;r fkdjk f,i ix;=,kh úh hq;=h' ta i|yd wm

ksoiqkg .;a is,skavr 4 bka ,hska tka‚fï lr we;af;a is,skavr

folla by< hk úg wfkla fol my< hk f,i oÛr l|

ksr®udKh ls¯uhs' by; igyfka ol=Kq miska th fmkajd we;'

by; i|yka wdldrhg bka,hska tka‚ul jqjo is,sxvr

4 g jvd fh°u iq≥iq fkdfjhs' túg tka‚fï †. jeäùu ksid r:h

ms<sfj,lg ksr®udKh ls¯u wmyiq fjhs' b†˙  t<jqï iys;

������
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■   Tfmdaiaâ is,skavr tka‚ka
Opposed-Cylinder engines

fuys olajd we;af;a is,skavr msysàu m%;súreoaO f,i

ksr®udKh l< tka‚uls' fuu tka‚u i|yd fyd|u ksoiqk wm

fyd|ska okakd fjdalaiajd.ka îÜ,a j._fha tka‚uhs' tys msiagka iy

l%Ekala l| ksr®udKh lr we;s wdldrh B igyfkka oelafõ'

Tfmdaiaâ is,skavr tka‚ul is,skavr msysàu

(A) (B)

■ ù-j._fha tka‚u V- Engine

ù- tka‚ul msiagka msysàu

fuu igyfka by<ska V tka‚ul l%Ekala l| iy tys

msiagka msysàu  olajd we;s w;r tys tla cr®k,hlg is,skavr

foll msiagka my;ska olajd we;s whqre iïnkaO fõ' fuf,i tla

cr®k,hlg msiagka w;a folla tlaùfuka tl msiagkhla by<

hkúg wfkl my< hhs' ta wkqj myr y;r is≥fjk f,i jE,aõ

ls%hdld˙;ajhka jeks wfkl=;a wjYH;d ilid ;sfnhs' fuu

wdldrhg is,skavr 8 l tka‚ula is,skavr y;rl bka,hska

tka‚ul †.g isák f,i ksr®udKh l< yelsfjhs' is,skavr .Kk

wkqj fuu tka‚ka V6,V8, V12 f,i ye¢kafõ'

���������	��nyq is,skavr tka‚ka

■   VR tka‚ka

VR tka‚ul ksr®udKh

wvq bv m%udkhlska hq;a tka‚ka ldurhla ;=, ;ekam;a

l, yels whqre b;d l=vdjg ksr®udKh l, tka‚ka jr®.hla f,i

VR tka‚u ye¢kaúh yelsh' fuh w;S;fha fhdod .;a t;rï

ckms%h fkdjQ U tka‚ka ;dCIKhg wkqj kùlrKh lr ksmojk

,o tka‚uls' Vee tka‚ul ksr®udKhgo fuh ióm kuq;a fuys

msiagka w;r fldaKh 150 la jeks b;d wvq w.hla f.k ;sfnhs'

tfia lr we;af;a is,skavr fyâ folla fjkqjg igyk whqre tla

is,skavr fyâ tlla fhdod .ekqugh' kùk fjdalaiajd.ka f.d,a*a

r:j, fuh fhdod .ekqks'

fndfyda r:j, tka‚u yryg iú lrk neúka tys°o fuh

.egΩjla fjhs' ó<Ûg †.ska jeä tka‚ka n| ;=, isis,k c,h

fukau ,sysis f;,ao jeä ≥rla tys fmdïm u.ska fmdïm ls¯fï°

tka‚u isis,a ùu;a iafkaykh ùu;a y˙hdldrj is≥fõ hhs wmg

iy;sl l< fkdyel' tfukau tu fmdïm j,g fuys° jeä ≥rla

fmdïm ls¯ug jeä n,hla fh°fï° bkaOk kdia;sh jeäfjk w;r

fmdïmfha meje;auo wvqfjhs' tka‚ul †. wjYHjdg jvd jeäjk

úg oÛrl| weUreulg ,lafjk w;r tu.skao Yla;sh wmf;a

hhs' ksoiqkla f,i *a,hsù,a fl,jrg la,ph yryd r:fha nr

fh° ;sìh° m<uq is,skavrfha n, myr is≥fjhs kï  th y˙hg

†. jdfka oKavla fyda fgdaIka ndr® tll fofl<jr fomig

lrljkjdla fuka weUfrhs' túg  oÛrl| u.ska *a,hsù,h

lerlùu y˙hdldr f,i is≥ fkdù Yla;sh wmf;a hhs' fujeks

fodaI msgq ±lSug is,skavr 6ka by< nyq is,skavr tka‚ka bf.S%is

V wl=r yevhg ;kd ;sfnhs' tfy;a th fndfyda úg ,shfjkafka

Veetka‚ka hkqfjks' my; ±lafjkafka tjka tka‚ul ksr®udKhhs'
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fiajdjka j,° muKla fkdj wfkl=;a lghq;= i|ydo

tka‚ul is,skavr fjka fjkaj ye¢kaùug myiq ms<s.;a l%uhla

;sìh hq;=h' fuys° wxl u.ska is,skavr y∫kajk w;r is,skavr

.Kka .ekSu wdrïN l< hq;af;a tka‚u b†˙fha isg miqmigh'

fuys°  tka‚fï b†˙h f,i l%Ekala mq,sh iújk me;a;o miqmi

f,i *a,hsù,h iújk me;a;o ie,lsh hq;=h'  ta wkqj fmr

igyfkka ±lafjkafka wm W.;a tka‚ka j._ ;=fka is,skavr wxl

lr we;s wdldrhhs' fuys bka,hska tka‚ul uq,ska mgka f.k w.

olajd wxl flfr®'  tfy;a V tka‚kaj, is,skavr wxl flfrkafka

fuhg uola fjkia wdldrgh' tys° jïmi ;Srefõ we;s is,sxvr

uq, isg w.g wxl 1 ka mgka f.k .◊kq ,efnhs' bkamiq kej;;a

ol=Kq miska wdrïN lr fmr m˙†u miqmi olajd .kskq ,efnhs'

by; C igyfka ;=kajekshg olajd we;af;a Tfmdaiaâ

is,skavr tka‚ul is,skavr wxl lrk  wdldrhhs' tys°o V j._fha
tka‚ka j, fukau jfuka mgka.kq ,efí' fjdalaiajd.ka îÜ,a r:fha

fuu tka‚u Ndú;d jk nj fmr i|yka jQ w;r tys is,skavr

wxl lrkq ,nkafkao fï wdldrhguh'

■




 tka‚ul is,skavr wxl ls¯u

tka‚ka j._h wkqj is,skavr wxl ls¯u

(B)(A) (C)

bka,hska tka‚u Vee- tka‚u
Tfmdaiaâ is,sxvr tka‚u

������������nyq is,skavr tka‚ka

■   W tka‚ka
fuh uE;l° fudagr®

r: i|yd tlajqkq tka‚uls'

is,skavr 12 " 16 jeks úYd,

tka‚ka fuu l%uh hgf;a

is,skavr 4 bka,hska tka‚ul

†.g wdikak f,i ksr®udKh

lr.; yelsùu fuys we;s

úfYaI;ajhhs' fuhg fmr

igyfkka úia;r jqkq VR
tka‚ka folla tlg tla lr

;ks l%Ekala Id*aÜ tlla fhdod

.ekqfuka fuh ksr®udKh ù ;sfnhs' fuh W tka‚ula f,i

ye¢kaùug fya;=j my; olajd ;sfnhs'

VR tka‚ka folla tla ls¯fuka ieliqkq kj;u tka‚u

W tka‚ka f,i ye¢kaùug fya;=j fuys olajd we;' igyfka olajd

we;s whqre V tka‚ka folla tla l, úg tu.ska W wl=r ielfik

neúka fuh W tka‚ka f,i kï lr ;sfí'

W  tka‚ula kïlr we;s whqre

nyq is,skavr tka‚ka ms<sn|j wm ;j ≥rg;a ±k.; hq;=

lreKq  /ila we;;a fuys° wmf.a wruqK b.aksIka moaOÿ

wOHhkh i|yd fuu tka‚ka j, oyk ms<sfj< fyj;a *h˙ka

´vrh ms<sn|j wjfndaOhla ,nd .ekSu neúka fuf;la l< iqΩ

úia;rh wmg ±kg m%udKj;a fõ'

W  tka‚ul íf,dla tlla
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(B)(A) (C)

by; A igyfka olajd we;af;a fuhg fmr igyfkka

wm W.;a V- j._fha tka‚ka j, is,skavr wxl lrk ms<sfj,hs'
tfy;a iEu rglu fuu l%uh fï wdldrhgu is≥ fkdjk w;r

úfYaIfhkau V8 tka‚ka i|yd uy;a m%isoaêhla Wiq,k leä,ela"

ìhqla " fmdkaáhela jeks wefu˙lka jdyk j, fuh .◊kq ,nkafka

l%Ekala lf|a msiagka w;a iújk wdldrhgh' túg uq,au msiagkh

ol=Kq me;a;g f.k ;snqkfyd;a by; B igyk whqre is,skavr

wxl msysghs' tfia fkdue;sj uq,au msiagkh jïmi is,skavrhg

f.k ;snqkfyd;a tys wxl msysgkafka C igyk wdldrhgh'

V jr®.fha tka‚ka j, is,skavr .◊k wdldr ;=kla

■   VR iy W tka‚ka j, is,skavr kï ls˙u

(A) (B)

fuu A igyfkka olajd we;af;a VR tkacsul is,skavr

wxl flfrk wdldrhhs' W tkacsula ksmojd we;af;a fuu VR
tkacska folla tlg tla ls¯fuka neúkaa tyso is,skavr wxl lsrSu

ta wdldrhgu is≥j we;s nj Bigyfkka jgyd.; yelsh' is,skavr

wxl ls¯u ms<sn|j fuys oekqj;a lrkq ,enqfõ tka‚ka *h˙ka ́ vr

iliaj we;s wdldrh jgyd †ug neúka ta ms<sn|j fuys° ,nd.;a

oekqu fyd|gu m%udKj;ah'

VR iy W jr®.fha tka‚ka j, is,skavr .◊k wdldrh

���
�� ������

tka‚ka *h˙ka ´vr
Engine Firing Orders

nyq is,sxvr tka‚ula .;aúg tys is,skavr ish,a, tljr

oykh jkafka ke;' th tla;rd ms<sfj<lg oykh jk w;r tu

ms<sfj<  *h˙ka ´vrh hkqfjka ye¢kafjhs'  is,skavr y;fr®

bka,hska tka‚ula ksoiqkg .;aúg tys oyk ms<sfj, ke;akï

*h˙ka ́ vrh 1" 3" 4" 2 fyda 1" 2" 4" 3 fõ' tfia ke;sj fuu *h˙ka

´vrh tl ms<sfj,g tkï 1" 2" 3" 4 f,i .; fkdyelafla ukao@

;jo tka‚ul is,skavr .Kk 6 iy 8 f,i jeäfjk úg *h˙ka

´Zvr .Kkdjlg tka‚ka ksu_dKh l<yels kuq;a is,sxvr 4 tka‚ka

i|yd muKla *h˙ka ´vr folla muKla Ndú;d fjhs' fuf,i

is,skavr 4 tka‚ka i|yd *h˙ka ´vr follg jvd fhdod.;

fkdyelafla ukao@

nyq is,skavr tka‚ula ksu_dKfha° tys oÛr lf|a (Crank
Shaft) iy oÛr l|g iïnkaO msiagka" msiagka w;a wd° p,k

fldgiaj, iunr;djh m%Odk ;ekla .kakd nj fmr i|yka úh'

;jo is,skavr j, n, myrj,a tljr we;s fkdù iudk mr;rhla

we;sj is≥úh hq;=h' tkï isjqmyfr® tka‚ul oyk pl%h tkï

myr i;r is≥ ùug oÛr l| jg folla .uka l< hq;= neúka

is,skavr y;rla iys; tka‚ul kï túg jg nd.fhka nd.hg

n, myr we;s ù jg folla ;=< ishΩu is,skavr tla pl%hla i|yd

oykh ù  wjika úh hq;=h'  tf,iu is,skavr wgl tka‚ul

kï jg ldf,ka ld,g is,skavr oykh ù jg folla we;=,;

is,sxvr  wgu oykh ù pl%h wjika úh hq;=h' fuu ;;ajhka

hgf;a *h˙ka ́ vrh ilia úh hq;= wdldrh ó<Ûg fidhd n,uq'

08 jk m˙Éf√oh

tka‚ka *h˙ka ´vr
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l%Ekala fjí

ne,ekaiska is≥re

m<uq msiagka mka;sh

(B)(A) fojk  msiagka mka;sh

is,sxvr y;fr® tka‚ul oÛr lf|a yevh u;  msiagka
mka;s folla ieliSu

8'1 Ñ;%h

tka‚fï jg nd.fhka nd.hg n, myrj,a we;sfjk

f,i;a" oÛr lf|a iunr;djh /flk f,i;a is,skavr 4 bka,hska

tka‚ul oÛrl| ksu_dKh lr we;s wdldrh iy thg msiagka

iïnkaO lr we;s wdldrh by; A  igyk fmkajhs' B igyk

whqre l%Ekala fjí (Crank web) iú ls¯fuka oÛr l| fjku

iunr lr we;' tfy;a tys iqΩ jYfhka fyda wiu wiu;djhla

;snqkfyd;a fõ.h jeäjk úg flakaø m%id¯ n,h u; tka‚u ;o

foo¯ulg ,lafjhs' fï ksid B igyfkau olajd we;s whqre l%Ekala
fjí tfla is≥re úo ;j≥rg;a b;d ksj/† f,i th ne,kaia lr

we;' wmg jvd;a ióm is,skavr y;fr® tka‚ula ksoiqkg f.k

fuys *h˙ka ´vrh ielfik whqre fidhd n,uq'

1   2    3    4      1   2    3    4

(B)(A)

is,skavr y;fr® bka,hska tka‚ul iunr;djh /flk

whqre msiagka by< my< hk wdldrh by; igyka fol u.ska

fmkajd fohs' fuys 1 iy 4 msiagka ;ks fcdavqjla f,io 2" 3 msiagka

;j;a fcdavqjla f,io mka;s follg by< my< .uka lrhs'

is,sxvr y;fr® tka‚ul msiagka ls%hdld˙;ajh

by; úia;r l< whqre is,skavr y;rla iys; bka,hska

tka‚ul  wxl 1 iy 4 msiagka by< tk úg 2 iy 3 msiagka my<

.uka lrhs' isjqmyfr® tka‚ul myr i;frka iïmSvk iy msgdr

myr msiagka by< tk úg;a pQIK iy n, myr  msiagka my<

.uka lrk úg;a is≥ fjhs' idudkHfhka tka‚ul *h˙ka ´vrh

wdrïN úh hq;af;a 1 jk is,skavrfhks' fï wkqj 1 iy 4 msiagka

;ks mka;shla f,i tlgu by< my< hk neúka 1 jk is,skavrfha

n, myr we;sù tys msiagkh  my< hk úg 4 jk is,skavrfha

is≥úh hq;af;a pQIK myrhs' fï wjia:dfõ°u 2" 3 msiagka by<

tk neúka tajdfha is≥ úh hq;af;a iïmSvk iy msgdr myrj,ah'

tkï 2 msiagkh iïmSvk  myr is≥jk f,i .;fyd;a 3 is,skavrh

msgdr  myr f,i .; hq;=h' tfia ke;akï  2 msiagkh msgdr myr

f,i .;fyd;a 3 jk msiagkh iïmSvk myr f,i .; hq;=h' tkï

fuu tka‚fï oyk ms<sfj, m<uq is,sxvrfhkau wdrïN jk f,i

my; oelafjk whqre wdldr follg ie,iqï l< yel'

fojk oyk  ms<sfj,

m<uq oyk ms<sfj,

^1&    ^2&     ^3&      ^4&

n, iïmSvk msgdr pQIK

is,sxvr wxl

msiagka myr

➔

➔ ➧ ➧ ➧ ➧

^1&    ^2&     ^3&     ^4&

n,
iïmSvkmsgdr pQIK

is,sxvr wxl

msiagka myr

➔

➔

➧ ➧ ➧➧

is,sxvr y;fr® tka‚ul oyk ms<sfj<o wdldr follg
ie<iqï l< yel

by; wjia:d fofla°u  olajd we;af;a isjqmyr pl%fhka

jg nd.hls' tkï oÛr lf|a fldaKfhka  180
0
 ls' pl%h iïmQr®K

ùug jg  folla tka‚u lerlsh hq;= w;r tys° tka‚fï ishΩu

is,sxvr j, n,myr is≥ù wjika úh hq;=h' fuys b;s˙ jg nd.hka

;=k iïmQr®K l< úg *h˙ka ́ vr folla wmg ,nd.; yel' my;

j.=fjka th fmkajd we;'

������tka‚ka *h˙ka ´vr
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m<uq oyk ms<sfj,

^1&    ^2&     ^3&     ^4&isjq myr pl%h

n,

iïmSvkmsgdr

pQIK

n,

iïmSvkmsgdr

pQIK

n,

iïmSvk

pQIK

m<uq jg nd.h

fojk jg nd.h

f;jk jg nd.h

wjika jg nd.h

*h˙ka ´vrh 1 2 4 3

➧ ➧➧ ➧

n,

iïmSvk msgdr

pQIK➧➧➧ ➧

➧ ➧➧ ➧

➧ ➧ ➧

msgdr

➧

fuys olajd we;af;a wm ilia l< m<uq oyk ms<sfj,hs'

tkï uq,a jg nd.h fyj;a l%Ekala lf|a uq,a wxYl 180 l

fldaKhls' b;s˙ jg tl yudr  iïmQr®K l< úg wmg my; olajd

we;s whqre iïmQr®K *h˙ka ´vrhla ,nd.; yelsfjhs'

fuys olajd we;s whqre wm ilid .;a m<uq oyk

ms<sfj,g wkqj  ms<sfj,ska isjq myr pl%fha b;s˙ myr ;=k

iïmQr®K l< úg *h˙ka ́ vrh meye†<sj n,d.; yelsfõ' tkï

fuu igyk wkqj uq,skau m<uq is,skavrh n, myr f,i .;amiq

fojk jg nd.fha°  n, myr we;sjkafka 2 jk is,skavrfhah'

tf,iu ó<Ûg 4 jk is,skavrfha;a" wjika jYfhka 3 jk

is,skavrfha;a n, myr ms<sfj,ska we;sfõ' fï wkqj m<uq oyk

ms<sfj, hgf;a *h˙ka ´vrh 1 2 4 3 hkqfjka we;sfõ' by;

pl%fha l%Ekala lf|a msysàu wxYl u.ska fldaKhla f,i fkdf.k

jg .Kkska olajd we;af;a jgyd .ekqu myiq lrùugh' ó<Ûg

fuu fojk l%uh fhdod .;a úg ,efnk *h˙ka ́ vrh l=ulaoehs

fidhd n,uq'

fojk  ms<sfj,

^1&    ^2&     ^3&     ^4&

n, iïmSvkmsgdr pQIK

is,sxvr wxl

msiagka myr

➔

➔

➧ ➧ ➧➧

*h˙ka ´vrh 1 3 4 2

^1&    ^2&     ^3&     ^4&isjq myr pl%h

m<uq jg nd.h

fojk jg nd.h

f;jk jg nd.h

wjika jg nd.h

msgdr

➧

msgdr

➧

msgdr

➧

msgdr

➧

pQIK➧

pQIK➧

pQIK➧

pQIK➧

iïmSvk

➧

iïmSvk

➧

n,➧

n,➧

n,➧

n,➧

iïmSvk

➧

iïmSvk

➧

fuys olajd we;af;a wm ilia l< fojk oyk ms<sfj,hs'

fmr ms<sfj,g jvd fuh fjkia jkafka fuys  2 iy 3 is,skavr

i|yd ms<ssfj,ska msgdr  iy iïmSvk f,i myr fol udrelr f.k

we;s neúks' ta hgf;a ,efnk oyk ms<sfj, tkï *h˙ka ́ vrh

fidhd n,uq'

fmr igyk wOHhkh l< whqre fuu igyfkao myr

i;r ms<sfj,ska iïmQr®K l< úg ta wdldrhgu ;j;a *h˙ka

´vrhla wmg ,efí' th 1 3 4 2 fõ' fï wkqj is,sxvr y;rla

iys; bka,hska tka‚ul wmg ,nd.; yelafla 1 2  4 3 iy 1

3 4 2 hk *h˙ka ´vr fol muKs' tfy;a l%Ekala lf|a yevh

fjkia l<fyd;a fuu *h˙ka ́ vrho fjkia úh yels nj u;l

;nd.; hq;=h' ukao uE;l° tjka ksr®udK  kj fudagr® r:

iaj,amhl lr ;snqkq neúks'

is,skavr y;rla iys; tka‚ul *h˙ka ´vrh by;

i|yka whqre wdldr follg muKla .; yeŸ kuq;a is,skavr 6"8

jeks tka‚kaj, fuhg jvd *h˙ka ´vr fhd∞ .efKk nj wms

oyk ms<sfj, ielish yels m<uq wdldrh

m<uq wdldrhg wkqj *h˙ka ´vrh ielfik whqre

oyk ms<sfj, ielish yels fojk wdldrh

fojk wdldrhg wkqj *h˙ka ´vrh ielfik whqre

������tka‚ka *h˙ka ´vr

^1&    ^2&     ^3&      ^4&

n, iïmSvk msgdr pQIK

is,sxvr wxl

msiagka myr

➔

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

fudagr® r: b.aksIka moaO;s

oksuq' thg fya;=j tajdfha is,skavr .Kk jeä neúka msiagka fol

ne.ska tlg .uka .kakd msiagka mka;s  jeä .Kkla we;=,;a ùuhs'

túg uq,au oyk ms<sfj, wdldr /ilg .;yels w;r túg ta

iudk *h˙ka ´vro jeä .Kkla ,nd.; yels fjhs' wmg

b†˙fha° jeo.;ajk tjka *h˙ka ́ vr ms<sn|j jQ j.=jla my;

oelafõ'

bka,hska tka‚u

is,sxvr .kk *h˙ka ´vr

4
1 3 4 2 fyda 1 2 4 3

5 1 2 4 5 3

6

1 5 3 6 2 4 fyda
1 2 4 6 5 3 fyda
1 4 2 6 3 5 fyda
1 4 5 6 3 2

V- tka‚k a

4 1 3 2 4

1 2 5 6 4 3 fyda
1 4 5 6 2 3

6

4

8

1 6 3 5 4 7 2 8  fyda
1 8 3 6 4 5 2 7

Tfmdaiaâ tka‚ka

1 4 3 2

is,skavr kï ls¯fï wdldrh wkqj fuu *h˙ka ´vrh
fjkia úh yels nj u;l ;nd .kak'

tka‚ka jr®.h wkqj Ndú;fha we;s *h˙ka ´vr

���	��tka‚ka *h˙ka ´vr

nyq is,sxvr tka‚ka i|yd
b.aksIka moaO;s

  fudagr® r: i|yd is,skavr jeä .Kklska hq;a tka‚ka

ksr®udKh;a iuÛ ;ks is,skavr tka‚ul Ndú;d jqkq b.aksIka

moaO;sho thg i˙,k f,i kùlrKh lrkakg is≥úh' tfia l,

hq;= kùlrKhka fudkjdoehs jgyd .ekqu i|yd wm W.;a ;ks

is,skavr b.aksIka moaO;sh kej;;a isyshg k.d .ksuq'

➊ b.aksIka iaúÉ

❷ b.aksIka fldhs,a

CB fmdhskaÜ

;ks is,sxvr tka‚ul b.aksIka moaO;sh

❸ lkafvkair®

❹ CB fmdhskaÜ

➎ iamdr®la ma,.a

➏ neg˙h

fuys kej;;a olajd we;af;a 24 jk msgqfõ i|yka jqkq

;ks is,sxvr b.aksIka moaO;shhs' wo jeämqru Ndú;fha we;af;a

is,skavr 4 la iys;  isjq myfr®  tka‚ka neúka wm jvd;a ióm

tu tka‚ug fuu b.aksIka moaO;sh fhdod .; yels wdldrh fidhd

n,uq'

������

09 jk m˙Éf√oh

➊
❷

❸ ❹ ➎
➏+-
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fudagr® r: b.aksIka moaO;s

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

by; tka‚fï we;af;a ;ks is,sxvrhla neúka tka‚fï

n, myr i|yd wjYH jkafka jg follg tla mq<sÛ=jls' th ,nd

.ekqug tka‚ka jg follg tla jghla f,i lerflk b.aksIka

leñ oKafâ we;af;ao tla WiajQ .eá;a;ls' (Lobe) tfy;a is,skavr
y;fr® tka‚u i|yd fuu b.aksIka moaO;sh fhd∞ .ekSfï° fuu

jg fol ;=, mq<sÛ= 4 la wjYH fjhs'  ta  i|yd tu jg fol

;+,  CB fmdhskaÜ isõ jrla ì|sh hq;= w;r ta fjkqfjka .eáÿ

4 la  iys; leñ oKavla fh†h hq;= fjhs'

by; úia;r l< wdldrhg tka‚ka jg fol we;=,;

mq<sÛ=  kshñ; fõ,djg ,nd .ekqu wmyiq fkdfjhs' tfy;a fuh

;j ≥rg;a kùlrKh úh hq;af;a ,efnk tu mq<sÛ= *h˙ka

´vrhg wkqj fnod ye˙h hq;= fyhsks' fuu wjYH;djhka ish,a,

iïmQr®K jkfia fuu moaO;sh ksr®udKh lr fudagr® r: i|yd

fhdod .;a whqre my; oelafõ'

is,sxvr 4 tka‚ul b.aksIka moaO;sh

fuys olajd we;af;a is,skavr 4 tka‚ul b.aksIka

moaO;shls' CB fmdhskaÜ ì|Su b.aksIka mq<sÛ= fnod ye¯u iy

tka‚ug iq≥iq f,i b.aksIka mq<sÛ= weâjdkaia ls¯u hk w;HjYH

lreKq /ila fuu b.aksIka äiaá%ìhqgrh ;=,° is≥fjhs' tu kñka

th y∫kajkafkao mq<sÛ= fnod ye¯u is≥lrK  neúks' fuu

b.aksIka moaO;sfha m˙m: igyk ;=,ska  tys ls%hdld˙;ajh ;j

≥rg;a b;d fyd|ska jgyd .; yelsfjhs' ta wkqj fuh m˙m:

igyklg k.d .ksuq'

➊

❷

❸

❹

➎

➏

1' neg˙h

2' b.aksIka iaúph

3' b.aksIka fldhs,h

4' iamdr®la ma,.a

5' b.aksIka äiaá%ìhqgrh

6' b.aksIka lemEisgrh

 ■ b.aksIka äiaá%ìhqgrh

äiaá%ìhqgr® lema

b.aksIka frdagr®

viaÜ lema

jelshqï hqksÜ

is,sxvr 4 tka‚ul b.aksIka äiaá%ìhqgrh iy tys
ksr®udKh

by; A  igyfka olajd we;af;a is,sxvr 4 la iys;

tka‚ul b.aksIka äiaá%ìhqgrhls' ol=Kq mi B igyfkka th
fldgia lr olajd we;' äiaá%ìhqgr oKafâ my; fl<jr we;s

.shr ù,h tka‚fï leñ oKav yd iïnkaOj tka‚u yd 1:1
wkqmd;fhka lerlfõ' tfy;a tka‚ka leñ oKav l%Ekala l| yd

lerflkafka 2:1 wkqmd;fhka neúka b.aksIka äiaá%ìhqgr oKav

yd tka‚ka l%Ekala l| w;r fõ. wkqmd;ho 2:1 ls'
CB fmdhskaÜ iys; b.aksIka moaO;sh yd tys fldgia

ms<sn|j ms<sfj,lg ke;;a hï;dla ≥rlg wms oeka wjfndaO

lrf.k isákafkuq' oekg Ndú;fha we;s  m˙.Kl md,k b.aksIka

moaO;s  .ek i|yklaj;a fkdlr oekg Ndú;fhka bj;aj we;s

fuu b.aksIka moaO;sh ms<sn|j fu;rï .eUq˙ka úia;r oelaùug

W;aidy .kafka ukaoehs Tng .egΩjla jkq we;' wo mj;sk

ixlSr®K b.aksIka moaO;s ìysj we;af;a fuu idudkH b.aksIka

moaO;sj, ;snqkq ms<shï fkdue;s fodaI ksid neúka tu fodaI y∫kd

f.k tu moaO;sj,g fhduqùu fuh wOHhkh ls¯fï myiqu

udr®.h fjhs' tu ksid tu ieÛjqkq fodaI uq,skau y∫kd .ksuq'

(A)
(B)

������������nyq is,skavr b.aksIka moaO;s



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

fudagr® r: b.aksIka moaO;s

■ iïu; b.aksIka moaO;s ;+,ska
 u;=jk .egΩ

kùk b.aksIka moaO;s w;s ixlSr®K ùu;a iuÛu tajd

wOHhkho b;d wmyiqj ;sfnhs' tfy;a tu  kùlrKhka lr

we;af;a l=uk fya;= u; oehs oekf.k wOHhkh lrf.k hd yels

kï b;d myiqu fukau idr®:l wOHhkh;a thu nj fmr i|yka

úh' jir 70 l muK ld,hla tl †.g fhdod.;a CB fmdhskaÜ

iys; b.aksIka moaO;sfha ms<shï fkdue;s fodaI /ila .eíj ;snqKqq

w;r ksIamdolhska úiska tajd iÛjd ;nd widr®:l ms<shï fhdoñka

tajd jid .ekqug uy;a fjfyila f.k we;' tfy;a g%dkaisiagrh

fidhd .ekqu;a iuÛ we;sjqkq bf,lafg%dksla ;dCIKfha †hqKqj u;

jir 20 l muK  ld,hlska tu fodaI i|yd ms<shï fhdod wjika

l< yelsúh' flfia fyda wjidkfha oekg wmg wOHhkh  i|yd

,eî we;af;a fhdok ,o ms<shï muKs' fodaI fkdoek" l< ms<shï

muKla wOHhkh ls¯u muKla fkdj b.ekaùuo l<yels fohla

fkdfõ'  fï wkqj fuf;la wm W.;a fldgia iy tu fldgig wh;a

jk m%dfhda.sl isoaOdka; weiq˙ka tjka .egΩ lsysmhla u;lhg

k.d f.k b†˙ m˙Éf√o ;=,ska tu .egΩ j,g ms<s;=re fidhñkau

wOHhkh lrf.k hdfuka jvd;a reÑl;ajhlska hq;=j b†˙ mdvï

i|yd fhduq jkakg yels jkq we;'

lemEisgrh

b.aksIka

fldhs,h

b.aksIka

i aúph

CB fmdhskaÜ

iamdr®la ma,.a

 b.aksIka

a äiaá%ìhqgrh

is,skavr y;fr® tka‚ul b.aksIka moaO;sh

fuys kej;;a b;d ir, f,i olajd we;af;a wm fndfyda

≥rg wjfndaO lr.;a is,sxvr 4 tka‚ul b.aksIka moaO;shhs' fuys

wka;r®.; .egΩ lsysmhla  fuhg fmro j˙ka jr b†˙m;a jQ

w;r fuu igyk weiq˙ka ta ish,a, kej;;a tla ,ehsia;=jlg

f.dkq lr .ksuq'

������nyq is,skavr b.aksIka moaO;s

.egΩ wxl-1
fuys lkafvkairh we;af;a CB fmdhskaÜ w;r mq<sÛ=j we;sùu

j<lajd th wdrCId ls¯ug nj fmr i|yka úh' bka flfrk

ldhH_hh fuf,i CB fmdhskaÜ wdrCId ls¯u kï wΩ;skau CB
fmdhskaÜ iúlr lkafvkairh fkdue;sj wmg tka‚u mk .ekaùu

uo fõ,djlg fyda l< yels úh hq;=h' tfy;a th  flfiaj;a l,

fkdyels nj wms oksuq' tfia kï bka is≥fjk i;H ldhH_h l=ulao@

.egΩ wxl-2
 b.aksIka fldhs,fha m%d:ñl iy oaù;Sl oÛr w;r ;sìh yels

lïì jg wkqmd;h idudkHfhka  1: 100 la muK fjhs' fuys°

mq<sÛ=j i|yd wvq ;rñka fjda,aÜ 25000 la j;a wjYHh' tfy;a

b.aksIka fldhs,fha jg wkqmd;h wkqj tys m%d:ñlhg neg˙fha

we;s fjda,aÜ 12 iemhQ úg oaù;Slfhka ,eìh hq;af;a fjda,Ü 1200

la muKs' tfia kï fuys° 25000V  l muK fjda,aàh;djhla

,efnkafka flfiao@

.egΩ wxl-3
idudkHfhka g%dkaiaf*daurhl m%d:ñlhg Odrdj imhk úg

fukau iemhQ Odrdj ì|sk úgo tlf,i oaù;Sl fjda,aàh;djh

ksmoúh hq;=fjhs' ukao fCIa;%h we;s lrk úg fukau ke;s lrk

úgo oaù;Sl Odrdj tlf,i fm%arKh úh hq;= neúks' tfy;a

b.aksIka moaO;shl CB fmdhskaÜ ì|sk úg tkï fCIa;%h ke;s
lrk úg ñi CB fmdhskaÜ nok úg tkï fCIa;%h we;s lrk úg

b.aksIka mq<sÛ=jla we;s fkdfjhs' fuho wmg .egΩjls'

.egΩ wxl-4
b.aksIka moaO;shl CB fmdhskaÜ mr;rh b;d ksj/†j

ksIamdolhska ° we;s ñkqug i˙,k f,i ilia l, hq;= nj wms

oksuq' fuu mr;rh jvd;a ,x jqjfyd;a tka‚ka by< fõ.hg  th

fyd| kuq;a CB fmdhskaÜ  mqvq flá l,lska ms<siaiS hdu fuys°
is≥fjhs' thg wu;rj b.aksIka fldhs,h wêl f,i r;aù

moaO;sfha ls%hdld˙;ajho  úlD;s lrhs'  fuu fmdhskaÜ mqvq jvd;a

wE;a jQ úg fuu fodaI lsis;a we;s fkdjk kuq;a túg by< fõ.fha°

ñia *h˙ka we;s fjhs' ta ;=,skao wmg my; ±lafjk .egΩ

lsysmhlau we;sfjhs'
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fudagr® r: b.aksIka moaO;s

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

✻ fmdhskaÜ mqvq mr;rh  ,xjk úg b.aksIka fldhs,h

      r;ajkafka flfiao@

✻ fmdhskaÜ mqvq mr;rh ,xjQ úg fmdhskaÜ  mqvq

       ms<siaiSu  jeäjkafka flfiao@

✻ fmdhskaÜ mqvq mr;rh ,xùu  by< fõ.hg muKla

        iq≥iq jkafka  flfiao@

9'4 igyfkka olajd we;s is,skavr 4 tka‚fï b.aksIka

moaO;shg tys weâjdkaia ls¯fï hdka;%K lsisjla we;=,;a fkdue;s

w;r by; olajd we;s .egΩ u;= lr we;af;a olajd we;s b.aksIka

fldhs,h;a tys m%d:ñlh ì¢k CB fmdhskaÜ iy ta w;r iúj
we;s lemEisgrh;a weiq˙ka mu◊' fuys wfkl=;a ls%hdld˙;aj

ms<sn|jo fujeks ixlSr®K .egΩ u;=jk w;r tajd úi£ug fmr

fuys olajd we;s uQ,sl .egΩ iïmQr®Kfhkau ksrdlrKh lr.;

hq;=j we;' fuh idr®:l lr .ekqug Tn úiska l< hq;= tla fohlao

we;' tkï fuys olajd we;s .egΩ j,g Tn okakd whq˙ka ms<s;=re

iemhsh yelsoehs W;aidy lr ne,Suhs' tys° u;=lr.;a .egΩ

fyd¢ka wjfndaO lr ùu  muKla fkdj tajd fld;rï ixlSr®Koehs

Tng jegfykq we;' bka miq ó<Û m˙Éf√ofha isg ,nd° we;s

;dCIK ls%hdld˙;aj ;=,ska Tng b;d ksj/†j fuu .egΩj,g

idr®:l ms,s;=re ,nd .; yels jkq we;'

±kg Ndú;fhka bj;aj hïka we;s CB fmdhskaÜ iys;
b.aksIka moaO;shl ls%hdld˙;ajh wjfndaO lrùug fu;rï

uykais .kafka ukaoehs Tng isf;kq we;' wmf.a W;aidyh ±kg

Ndú;fha we;s m˙.Kl md,k b.aksIka moaO;s ms<sn|j iïmQr®K

wjfndaOhla ,nd°u jk w;r tajd ìysj we;af;a fuys u;=lr.;a

.egΩj,g ≥ka ms<shï fya;=fjks' ta wkqj tu wOHhkh idr®:l

lr .ekqugkï fuu .egΩ iy tajdg ms<sshï fh°ug wmyiq jQ

wdldrh uq,skau wjfndaO lr.; hq;=j we;' bkamiq bf,lafg%dksla

;dCIKh weiq˙ka tu .egΩ ksrdlrKh ls¯u ;=,ska wo

Ndú;dfjk bf,lafg%dksla fkdla fldkafg%da,a" bf,lafg%dksla iamdr®la

weâjdkaia" laf,daiaâ Æma âfj,a weka.,a fldkafg%da,a jeks moaO;s

myiqfjka jgyd.; yelsjkq we;'

������nyq is,skavr b.aksIka moaO;s ������

fudagr® r:
b.aksIka moaO;s

ã'tï'tï'oikdhl

fuu fjí msgqj ilid we;af;a by; olajd
we;s fudagr® r: b.aksIka .%ka:fha  my iy yh
m˙Éf√ofhka Wmqgd .kakd ,o lreKq weiq˙ks'


