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UNIT - I 

gFâ 1 �‹ R‰WfŸ 

X�‹ �â: 

      ‘#h®{ irk‹ X«‟ v‹gt® �‹dG¤j ntWgh£o‰F« 
�‹ndh£l¤â‰F« cŸs bjhl®ig Ã%ã¤jt®.  ïJ „X�‹ �â‟ vd¥gL«. 

      ï›�â¥go, “khwh bt¥gÃiyÆš fl¤â x‹¿‹ tÊna ghí« Óuhd 
�‹ndh£l« fl¤âÆ‹ Kid¡F ïil¥g£l �‹dG¤j ntWgh£o‰F 
ne®¤ jf�š mikí«.” 

mjhtJ I V  mšyJ 
1

.I V
R

  

ïªj kh¿È (R) �‹jil vd miH¡»nwh« { R   �‹jil 

 

És¡f«: 

xU fl¤âÆ‹ tÊna ghí« �‹ndh£l« 

                      1I nAeVd   

                       nvy¡£uh‹fË‹ v©Â¡if  

                       AFW¡F bt£L« gu¥ò 

                     VdïG¥ò âirntf«. 

Mdhš 

2

.
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.

eE
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m

eE
I nAC

m
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I CV

mL







 

 

 

{ V

L
E   

LÚs« 

ï§F          v v‹gJ �‹dG¤j ntWghL, rk‹ghL 2 I kh‰¿aik¡f, 

2

mL V

nAe I
R


                                                    2

{
mL

R
nAe 

  

2 

1 

2 
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2

mL

nAe 
 v‹w msî bfhL¡f¥g£l fl¤â¡F kh¿ÈahF«. 

 

        

fl¤â x‹¿‹ KidfS¡F ïil¥g£l �‹dG¤j ntWgh£o‰F« 

mj‹ tÊna �‹ndh£l¤â‰F« cŸs jfî fl¤âÆ‹ �‹jil vd 

tiuaW¡f¥gL»‹wJ. �‹jilÆ‹ myF ohm( Ω). �‹fl¤J¤âw‹ 

(Conductance) MF«. ïj‹ myF mho (v)  

 

 

 

 

 

 

[gl«-1] X�¡ fl¤âÆ‹ V-I tiu¥gl« 

�‹dG¤j ntWghL V, �‹ndh£l« I¡F ne®¤jf�š miktjhš V 

k‰W« I ¡F ïil¥g£l tiugl« (gl«-1) xU fl¤â¡F ne®nfhlhf mikí«. 

F¿¥ò: fl¤â x‹¿‹ tÊna Óuhd �‹ndh£l« ghí« nghJ k£Lnk X�‹ 

Éâ bghUªJ« 

vL¤J¡fh£Lf-1: 

      �‹�s¡F x‹W 150V  �‹dG¤j¤âš brašgL«. mj‹ 

�‹ndh£l« 0.5A v�š �s¡»‹ �‹jilia¡ fz¡»Lf. 

jftš: 

V = 150v 

             I = 0.5A 

Ô®î : X« �âÆš ïUªJ 

I V
V IR
 


V  

I 
 

0 
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V=IR   mšyJ    R=V/I 

R=
150

300
0.5

 
 

 
 

vL¤J¡fh£Lf 2: 

 240 V �‹dG¤j¤âš brašgL« �‹ Nnl‰¿Æ‹ �‹jil 

jftš: V=240V; R=1F0Ω 

Ô®î: �‹âw‹ = І2R   W—>1 

X« �âÆš ïUªJ 

V=IR 
1 240

2
120

V
R

    

I=2A 

rk‹ghL 1 š ïUªJ, 
�‹âw‹=4 120 480W W   
 
2.  »®¢rh~¥ �âfŸ :( Kirchaff’s Law) 

      X�‹ �âia vËa �‹R‰WfS¡F k£Lnk ga‹gL¤jyh«. 
á¡fyhd R‰WfS¡F »®¢rh~¥ �âfis ga‹gL¤â �‹ndh£l« mšyJ 
�‹dG¤j¤ij¡  msîfis fhzyh«. 

ïâš ïU bghJ�âfŸ cŸsd. 

1. »®¢rh~¥  �‹ndh£l �â 
2. »®¢rh~¥  �‹dG¤j �â 

1.  »®¢rh~ã‹ �‹ndh£l �â: 

      xU �‹R‰¿š, vªjbthU rªâ¥ãY« rªâ¡»‹w �‹ndh£l¤fË‹ 
F¿Æš T£L¤bjhif RÊahF«. 

F¿¥ò:- rªâia neh¡»¢ bršY« �‹ndh£l« ne®¡F¿ cilaJ vdî« 
rªâÆš ïUªJ btË¢bršY« �‹ndh£l« vâ®¡F¿ cilaJ vdî« 
bfhŸs¥gLtJ kuò. 
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                             gl«1.1  »®¢rh~ã‹ �‹ndh£l�â 

gl« 1.1 š fh£oíŸsgo, xU �‹R‰¿š cŸs 1,2,3,4,5 v‹w fl¤âfŸ A v‹w 
rªâãš rªâ¥gjhf¡ fUJnth«.  

fl¤âfË‹ tÊna bršY« �‹ndh£l¤fŸ 

     1 2 3 4 5, , , ,I I I I I   v�š, 
 
»®¢rh~¥ Kjš �âÆ‹ go, 

    1 2 3 4 5( ) ( ) 0I I I I I        

                 (mšyJ) 

1 2 3 4 5 0I I I I I    
 

 

rªâia neh¡»¢ bršY« �‹ndh£l¤fŸ TLjš, rªâÆÈUªJ 
btË¢bršY« �‹ndh£l¤fŸ TLjY¡F¢ rk«. ïªj ÉâahdJ 
�‹}£l mÊ�‹ik �âÆ‹go mik»wJ. 
 

2. »®¢r~ã‹ ïu©lh« �â (�‹dG¤j �â) 

      xU _oa �‹R‰¿‹ bt›ntW gFâfËš cŸs �‹jil k‰W« 
�‹ndh£l« M»at‰iw bgU¡»tU« msîfË‹ F¿Æaš T£L¤j‹ik 
m«_oa R‰¿š cŸs �‹�a¡F �irfË‹ F¿Æaš T£L¤ bjhif¡F¢ 
rk«. ï›�â M‰wš mÊ�‹ikÆ‹go mik»wJ. 

      �‹R‰W tiyfS¡F »®¢rh~¥ �âia¥ ga‹gL¤J« bghJ 
�‹ndh£l âiria tyŠRÊ mšyJ ïlŠRÊahf¡ bfhŸsnt©L«.  
fz¡FfS¡F¤ Ô®î fhD«nghJ eh« fUâa �‹ndh£l âirahdJ ghí« 
�‹ndh£l¤â‹ âirÆš mikah�oš �‹ndh£l« vâ®F¿íl‹ 
mikí«. �‹ndh£l« ne®¡F¿íl‹ mikªjhš, eh« fUâa âirÆš 
c©ikahd �‹ndh£l« mikí«. 

      F¿¥ã£l âiria¡ fUâa ãwF, fz¡F KGik¡F« mnj 
âiria¥ ga‹gL¤j nt©L«. v›thwhÆD«, »®¢rh~¥ ïu©lh« 

I2 
I5 

I4 

I3 
I1 

A 
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�âia¥ ga‹gL¤J«nghJ tyŠRÊahf¢ bršY« �‹ndh£l¤fis ne® 
F¿ cilajhfî«, ïlŠRÊahf¢ bršY« �‹ndh£l¤fis vâ®F¿ 
cilajhfî« fUJnth«. 

 

 

 

 

 

 

 

 

gl«-1.2 »®¢r~¥  �‹dG¤j �â 

gl« 1-2 fh£oíŸs �‹R‰iw¡ fU¤jyh« 

ABCDEFA v‹w _oa¥ ghijia¡ fUâdhš, »®¢rh~ã‹ ïu©lh« 
�âÆ‹go ã‹tUkhW rk‹ghL vGj¥gL»‹wJ 

1 2 3 4 3 3 3 5 4 6 1 1 1 1 1 3I R I R I r I R I R I r I R E E        -------------  

1 3,E E   v‹w ïU �‹fy¤fË‹ �‹ndh£l§fS« tyŠRÊahf mikí«. 

 

ABCDEFA v‹w _oa ghij¡F 

1 2 2 3 2 2 4 6 1 1 1 1 1 2I R I R I r I R I r I R E E        

2E  cl‹ cŸs vâ®¡F¿ mj‹ �‹ndh£l« ïlŠRÊahf miktij¡ 
F¿¡F«. 

»®¢rh~¥ ïu©lh« �âÆ‹ ga‹gh£il �s¡f ã‹tU« R‰WtiyfËš 
ghí« �‹ndh£l¤ij¡ fz¡»Lnth«. 

 
 
 
 
 

 1 

B 

E 

I1 

I3 

I3 

I1 

I4 

I2 

R2 

R1 R3 
R4 

R6 R5 

E3 E1 E2 

A C 

F D 

r1 r2 
r3 
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v.fh 1 
 

 

 

 

 

 

 

 

1 2 3

3 1 2

0

1

I I I

I I I

  

  
 

ABEFA  v‹w _oa ghij¡F 

3 1132 20 200 2I I    

rk‹ghL 1 I rk‹ghL 2 fËš ãuâÆl 

1 2 1

1 2

132( ) 20 200

152 132 200

I I I

I I

  

 
 

BCDEB, v‹w _oa ghij¡F 

2 360 132 100I I   

3I  ‹ kâ¥ig 1 š ïUªJ ãuâÆl 

2 1 260 132( ) 100I I I    

1 2132 192 100 4I I     

rk‹ghLfŸ 3 k‰W« 4 I Ô®¡f 

1 4.39I A         k‰W«      2 3.54I A  

 
 

 
 
 

I1 

E 

132 

100V 200V 

A C 

F D 

60 20 

B 
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v.fh.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Koa R‰¿š ABCDA tÊahf bršY« �‹ndh£l« tyŠRÊahf 
miktjhf fUâdhš �‹ndh£l« ne®¡F¿ cilad 
 

10I+0.5I+5I+0.5I+8I+0.5I+5I+0.5I+10I=50-70-30+40 

I(10+0.5+5+0.5+8+0.5+5+0.5+10)=-10 

40I=-10 

I=-
10

40
=-0.25A 

vâ®F¿ahdJ �‹ndh£l« ïlŠRÊahf ghŒtij¡ F¿¡»wJ. 

 

Steady State Analysis of DC circuits 

1.    Mesh Analysis (f©Â gF¥ghŒî) 

  f©Â k‰W« (Mesh Analysis) fQ gF¥ghŒî (Nodal Analysis)  
M»ait tiyaik¥ã‹ Ô®îfis f©l¿í« ïU K¡»akhd 
KiwfshF«. á¡fšfË‹ tiffS¡nf‰g f©Â mšyJ fQ 
gF¥ghŒit ga‹gL¤JtJ, �‹dG¤j _y« mšyJ Ä‹ndh£l _y¤â‹ 
v©Â¡ifia bghW¤nj mikí«. xU tiyaik¥ãš mâf 
v©Â¡ifÆš �‹dG¤j _y« ïUªjhš mj‰F f©Â gF¥ghŒnt 
áwªjJ. Vbd‹whš f©Â gF¥ghŒî Kiwia ga‹gL¤j mj‹ 
_y¤fŸ, �‹dG¤j _y¤fshf ïUªjhš mt‰iw mj‰bfh¤j 
�‹dG¤j _y¤fshf kh‰wšnt©L«. ïj‰F kh‰whf, �‹ndh£l 

5 
50V 

10 B I 

R4 

A 

C D 

70V 

10 8 

5 

40V 30V 

0.5 0.5 

0.5 0.5 
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_y¤fŸ mâf v©Â¡ifÆš ïU¥ã‹, fQ gF¥ghŒî KiwÆid 
ga‹gL¤jnt©L«. 

     f©Â gF¥ghŒîKiw rkjs tiyaik¥ò¡F (Planar Networks) 

k£Lnk bghUªJ« j‹ikíilaJ rkjs�šyh (Non-Planar) R‰WfS¡F 
ïJ bghUªjhJ xU R‰W rkjsgu¥ãš, FW¡FfŸ ï‹¿ tiua¥g£lhš 
mjid rkjs R‰W v‹g®.  xU rkjs�šyh¢ R‰iw, rkkhd gu¥ãš  
FW¡FfŸ ï‹¿ tiujš ïayhJ. 

gl«.1(a)š rkjs R‰iw fh©ã¤JŸnsh« gl«.1(b)š rkjs�šyh R‰W 
tiua¥g£LŸsJ gl«.1(c)š rkjsR‰W, rkj�šyh¢ R‰iw¥ nghš 
fh£áaË¡»wJ.  V‰fdnt m¿ªjJ nghš xU 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

+ 

_ 

gl« 1 a 

+ 

_ 

gl« 1 b 

 

+ 

_ 

    gl« -1 c 

 

d 

b 

I2 R4 

a c 

R1 R3 

R2 

 f 

I1 Vs 

+ 

_ 

gl«- 2 
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RÊ v‹gJ _oa ghijia¡ bfh©lJ. xU RÊ mjDŸns ntW 
RÊfis ïl«bgw¢ brŒahkš ïU¥ã‹ mJ f©Â vd¥gL«. 

Mfnt, f©Â gF¥ghŒî brŒa KjÈš R‰W rkjskh mšyJ 
rkjs�šyhjjh v‹W f©l¿jš nt©L«. ïu©lhtjhf f©Â 
�‹ndh£l¤fŸ nj®ªbjL¡fnt©L«. ïWâahf »®¢rh~¥ �‹dG¤j 
�âÆ‹ cj� bfh©L rk‹ghLfis vGâ m¿a¥glhj Ô®îfis 
f©l¿a nt©L«. 

gl«.2 ïš ïU RÊfŸ abefa k‰W«  bcdeb  M»ait cŸsd. RÊ 
�‹ndh£l¤fŸ 1I   k‰W«  2I , gl¤âš cŸsJ nghš, m¤âirÆš 

bršY»‹wJ v‹W it¤J¡ bfhŸnth«, RÊ  abefa-I g�nrhâ¤jhš, 
�‹ndh£l« 1 1,I R   �‹jil tÊahf bršY»‹wijí« k‰W« �‹ndh£l« 

1 2( )I I  , 2R  �‹jil tÊahf bršY»‹wijí« m¿»nwh«. 

Mfnt »®¢r~¥ �‹dG¤j �âÆ‹ go, �‹dG¤j rk‹ghL 1 

                       1 1 2 1 2( ) 1sV I R R I I     

mnj nghš, ïu©lhtJ f©Â bcdeb-I vL¤J¡ bfh©lhš, �‹ndh£l« 

2 3,I R   k‰W, 4R  �‹jilfŸ tÊahf bršY»‹wijí«, �‹ndh£l« 

2 1 2( ),I I R  �‹jil tÊahf bršY»‹wijí« m¿»nwh«. 

»®¢rh~¥ �‹dG¤j �âÆ‹go, 

                2 1 2 3 2 4 2( ) 0 2R I I R I R I      

nkny bfhL¡f¥g£LŸs rk‹ghLfŸ 1, 2 kh‰¿aik¥ã‹ f©Â 
�‹ndh£l rk‹ghLfŸ, 

 

 

 

 
 

 

 

 

5 

10 10V 

50V 

2 

+ 

_ 

+ 

_ 

gl«-3 

 

5 

10 10V 

50V 

2 

+ 

_ 

+ 

_ 
I2 I1 

gl«-4 

 

5 

50V 

+ 

_ 
I1 

+ 

_ 

 + 

   - 

_ 

   - 

10 2 

3 

1 

I3 

I2 

gl«-5  
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1 1 2 2 2

1 2 2 3 4 2

( ) 3

( ) 0 4

sI R R I R V

I R R R R I

   

     
 

3 k‰W« 4 rk‹ghLfis Ô®î f©lhš �‹ndh£l¤fŸ 1I  k‰W« 2I  I 
f©l¿ayh«. gl« 2–I g�nrhâ¤jhš, mâYŸs R‰¿š IªJ »isfŸ k‰W« 
eh‹F fQ¡fŸ nk‰nfhŸ fQîl‹ cŸsij m¿ayh«. f©Â 
�‹ndhl¤â‹ v©Â¡if f©Â rk‹ghLfË‹ v©Â¡ifahF«. 

rk‹ghLfË‹ v©Â¡if = »isfŸ-(fQ v©.1) Mfnt gl«. 2‹ 
f©Â �‹ndh£l v©Â¡if 5 - (4-1) = 2 

  bghJthf   “b”  v©Â¡ifÆš »isfŸ ïU¥ã‹  „N‟  v©Â¡if 
B - (N-1) MF«. 

v.fh.1 : 
gl«.3 š bfhL¡f¥g£LŸs R‰¿‰F f©Â �‹ndh£l 

rk‹ghLfis vGJf k‰W« mj‹ �‹ndh£l¤fis fz¡»Lf. 
 

Ô®î: 
ïu©L f©Â �‹ndh£l¤fis vL¤J¡bfhŸnth«, mj‹go 

f©Â rk‹ghLfŸ 
 

1 1 2

2 2 1

5 2( ) 10

10 2( ) 50 0

I I I

I I I

  

   
 

rk‹ghLfis kh‰¿aik¥ã‹, 

1 2

1 2

7 2 10

2 12 50

I I

I I

 

   
 

rk‹ghLfis Ô®î f©lã‹, 

1 0.25I A  k‰W« 2 4.125I A   

ï¤nf, ïu©lhtJ f©ÂÆš cŸs �‹ndh£l« 2I  

c©ikahd �‹ndh£l¤â‹ vâ®âirÆš brštij¡ F¿¡»wJ (gl«-4)  

v.f:2 
gl«.5š cŸs R‰W¡F c©lhd f©Â �‹ndh£l« 1I I fÂ¡f. 
 
Ô®î: 
R‰¿š ïUªJ _‹W f©Â rk‹ghLfis cUth¡f Koí«. 
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1 1 2 1 3

2 2 1 2 3

3 1 3 2

10 5( ) 3( ) 50

2 5( ) 1( ) 10

3( ) 1( ) 5

I I I I I

I I I I I

I I I I

    

    

    

 

rk‹ghLfis kh‰¿aik¥ã‹ 

1 2 3

1 2 3

1 2 3

18 5 3 50

5 8 10

3 4 5

I I I

I I I

I I I

  

  

    

 

»nuk® �âÆ‹ go  

1

1

50 5 3

10 8 1

11755 1 4

18 5 3 356

5 8 1

3 1 4

3.3

I

I A












 

 

 

 

 

 

 

mnj nghš, 

2

18 50 3

5 10 1

3553 5 4

18 5 3 356

5 8 1

3 1 4

I



 
  





 

mšyJ, 2 0.997I A   

 + 

   - 

_ 

   - 

 + 

   - 

_ 

   - 

I1 I2 I3 V1 V2 

R3 R4 R1 

R2 
R5 

   gl«-6 

6  
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3

18 5 50

5 8 10

5253 1 5

18 5 3 356

5 8 1

3 1 4

I
 

  




 

mšyJ, 3 1.47I A  

1 2 33.3 , 0.997 , 1.47I A I A I A      

 

3.      gÇnrhjidKiw¥go f©Â rk‹ghLfŸ (Inspection Method): 
 

f©Â rk‹ghLfis, g�nrhjidKiw¥go ÉÇthd elto¡iffŸ 
ï‹¿, rkjs tiyaik¥òfS¡F vGjyh«. gl«. 6š cŸsJ nghš _‹W 
f©Â tiyaik¥òfis vL¤J¡bfhŸnth« RÊÆ‹ rk‹ghLfŸ, 

 

1 1 2 1 2 1

2 1 2 2 3 3

4 3 5 3 2

( ) 5

( ) 6

7

I R R I I V

R I I I R V

R I R I V

   

    

  

 

nkny cŸs rk‹ghLfis kh‰¿aik¥ã‹, 

1 2 1 2 2 1

2 1 2 3 2 2

4 5 3 2

( ) 8

( ) 9

( ) 10

R R I R I V

R I R R I V

R R I V

   

     

  

 

bghJthd f©Â  tiyaik¥ã‹, f©Â rk‹ghLfis ï¥goí« 
vGjyh«, 

 
11 1 12 2 13 3

21 1 22 2 23 3

31 1 32 2 33 3

11

12

13

a

b

c

R I R I R I V

R I R I R I V

R I R I R I V

   

    

    

 

rk‹ghLfŸ 8,9,10 k‰W« 11,12,13 M»aitfis x¥ãLifÆš, bjhlU« 
fU¤J¡fŸ fÂ¡f¥gL»wJ 

1.  j‹ ta �‹jil 
2. mid¤J f©Â n#hofS¡F ïilna cŸs guÞgu �‹jil 

k‰W« 
3. x›bthU f©ÂÆY« cŸs �‹dG¤j¤fËŸ fÂj¡ T£lš 
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RÊ 1š ïU¡F« guÞgu �‹jil, 11 1 2R R R  �‹ndh£l« bršY« 
�‹jilfË‹ T£lš MF«. 

RÊ 1š ïU¡F« guÞgu �‹jil, 12 2 ,R R   1I  k‰W« 2I  
�‹ndh£l¤fË‹, bghJthd �‹jil T£lš MF«. �‹ndh£l¤fË‹ 
âir x‹Wnghš ïU¥ã‹, guÞgu �‹jil ne®âiria bg‰¿U¡F«. 
ïšiynaš mit vâ®âiria¥ bg‰¿U¡F«. 

1aV V v‹gJ x‹wh« RÊÆ‹ �‹dG¤jkhF«. ï¤nf, 
�‹ndh£l¤â‹ âir, _y¤â‹ âiria x¤âU¥ã‹, ne®F¿ bg‰¿U¡F« 
ïšiynaš �‹dG¤j« vâ®F¿ bg‰¿U¡F«. 

mnjnghš 22 2 3( )R R R  , k‰W« 33 4 5R R R   M»ait 2 k‰W« 3  
RÊfS¡F�a j‹ta �‹jilfshF«. guÞgu �‹jilfŸ      

13 21 2 23 31 320, , 0, 0, 0R R R R R R       M»ait RÊ x£LfËš 
T£lšfshF«. 

2 2,b cV V V V  M»ait �‹dG¤j¤fË‹ T£lš MF«. 
 

v.fh. 3 :   gl«. 7š bfhL¡f¥g£LŸs R‰W¡F f©Â rk‹ghLfis vGJf. 

  

Ô®î: 

 bghJthd _‹W f©Â tiyaik¥ã‰F�a rk‹ghLfŸ, 

11 1 12 2 13 3

21 1 22 2 23 3

31 1 32 2 33 3

14

15

16

a

b

c

R I R I R I V

R I R I R I V

R I R I R I V

   

    

      
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(14) M« rk‹gh£il vL¤J¡ bfhŸnth«, 

11R  = RÊ 1 ï‹ j‹ta �‹jil = (1 3 6 ) 10      

12R  = RÊ 1 k‰W« 2 ¡F bghJthd guÞgu �‹jil=-3  

ï¤nf, �‹ndh£l¤fŸ vâ®âirÆš bršY»‹wij vâ®F¿ F¿¡»wJ. 

13R  = RÊ 1 k‰W« 3 -‰F bghJthd guÞgu �‹jil =-6  

10 ,aV V   RÊ 1 ï‹ �‹dG¤j«  

 ï§nf, ne®F¿ahdJ, RÊÆ‹ �‹ndh£l« 1I  _y¤â‹ �‹ndh£l¤â‹ 
âirÆš cŸsij F¿¡»wJ. 

Mfnt, rk‹ghL (14), 

1 2 310 3 6 10 17I I I v     

vd   vGj¥gL»wJ, 

rk‹ghL (15) -I vL¤J¡bfh©lhš 

21R   = RÊ 1 k‰W« 2 –‰F bghJthd guÞgu  �‹jil =-3  

22R  = RÊ 2- ï‹ j‹ta �‹ = (3 2 5 ) 10      

23R  = 0, RÊ 2 k‰W« 3- ‰F bghJthd �‹jilfŸ ïšiy. 

5bV V   , RÊ 2 ïG¡F« �‹dG¤j« 

Mfnt, rk‹ghL (15), 

1 23 10 5 18I I V     vd vGj¥gL»wJ. 

rk‹ghL (16)-I vL¤J¡ bfh©lhš  

31R
 = RÊ 3 k‰W« 1 ¡F bghJthd guÞgu �‹jil =-6  

 R32 = RÊ 3 k‰W«  2¡F ¦bghJthd guÞgu �‹jil=0 

R33 = RÊ 3‹ j‹ta �‹jil=(6Ω+4Ω)=(10 Ω) 

Vc=RÊ 3-I ïG¡F« �‹dG¤j¤fË‹ fÂj¡ T£lš = (5V+20V)=25V 

Mfnt, rk‹ghL(16), 

-6I1+10I3=25V------------------------(19) n vd vGj¥gL»wJ. 
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vdnt, _‹W f©Â rk‹ghLfŸ, 

10I1-3I2-6I3=10V 

-3I1+10I2=-5V 

-6I1+10I3=25V 
 

3.  Û¡f©Â gF¥ghŒî (Super Mesh Analysis) 
 

VnjD« xU »isÆš �‹ndh£l _y« ïU¥gjhf it¤J¡ 
bfhŸnth«.  m¥go ïU¥ã‹, f©Â gF¥ghŒit nk‰bfhŸs r‰W áuk« 
ïU¡F«. Vbd‹whš, eh« KjÈš �‹ndh£l _y¤âš, m¿a¥glhj 
�‹dG¤j« brštjhf v©Â¡  bfhŸsnt©L« ãwF rk‹ghLfis 
vGâ mªj _y¤â‰F x¤j �‹dG¤j¤âidí« f©l¿a nt©L«.  
ï¤jifa á¡fiy rkhË¡F« tifÆš Û¡f©Â gF¥ghŒî Kiwia 
ga‹gL¤JtJ vËjhdjhF«.  Û¡f©Â  v‹gJ ïU m©il RÊfS¡F, 
bghJthd �‹ndh£l _y¤ij bfh©lnj MF«. 

 

vL¤J¡fh£lhf (gl«.8š F¿¥ã£LŸs)tiyaik¥ig vL¤J¡ 
bfhŸnth«. 

 ï¤nf ïu©L f©ÂfŸ 1 k‰W« 2 ‹ všiyÆš I v‹w �‹ndh£l 
_y« cŸsJ.  ïªj �‹ndh£l _y«  Û¡f©Âia cUth¡F»wJ. 

 

 

 

 

 

R1I1+R3(I2-I3)=V 

mšyJ R 1I1+R3I2-R3I3=V f©Â 3I vL¤J¡ bfh©lhš, 

R3(I3-I2)+R3I3=0 

 ïWâahf, �‹ndh£l _y¤â‹ �‹ndh£l« I, ïu©L f©Â 
�‹ndh£l¤fË‹ fÊ¤jÈ‰F rkkhF«. 

          I1-I2=   

V 

1 

+ 

 

_ 

I2 I1 I3 
R3 R4 

R1 

R2 

2 3 

I 

gl« - 8  
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 Mfnt _‹W f©Â rk‹ghLfis cUth¡»íŸnsh«, ïjid¡ 
bfh©L eh«, �‹ndh£l¤fis¡ f©l¿ayh«. 

v.fh : 4.   gl« 9 š cŸs tiyaik¥ã‹, 5Ω �‹jilÆ‹ �‹ndh£l¤ij 
f©l¿f. 
 

 

 

 

 

 

 

Ô®î : 

Kjš f©ÂÆš ïUªJ, abcda 

50=10(I1-I2)+5(I1-I3) 

mšyJ 15I1-10I2-5I3=50------------         (20) 

 ïu©lh« k‰W« _‹wh« f©ÂÆš ïUªJ, Û¡f©Âia 
cUth¡fyh«. 

                  10(I2-I1)+2I2+I3+5(I3+I1)=0 

mšyJ ,  -15I1+12I2+6I3=0------------      (21) 

�‹ndh£l _y« v‹gJ 2 k‰W« 3-M« f©Â Ä‹ndh£l¤fË‹ 
fÊ¤jš MF«. 

I2-I3=2A-------------------------------    (22) 

rk‹ghLfŸ(20),(21),(22)_y«, 

I1=19.99A,I2=17.33A, k‰W« I3=15.33A 

M»ait f©l¿a¥gL»wJ. 

5Ω �‹jilÆ‹ �‹ndh£l« =I1-I3 

=19.99-15.33=4.66A 

5 

10 

3 

2A 

a c 

d 

2 

b 

 

-- 

  +_ 

 

- 

I2 

I3 

I1 

1 

50V 

gl« - 9  
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∴5 Ω �‹jilÆ‹ �‹ndh£l« 4.66 A MF«. 

 

v.fh : 5. gl« 10 ïš cŸs R‰W¡F f©Â rk‹ghLfis vGJf k‰W« 
�‹ndh£l¤fŸ I1 I2, I3 fis f©l¿f. 

 

 

                 

 

 

 

 

gl«-10 

Ô®î: 
 gl«. 10 ïš, �‹ndh£l _ykhdJ, R‰¿‹ R‰ws�š mikªJŸsjhš 
Kjš f©Â jÉ®¡f¥gL»wJ. »®¢rh~¥ �‹dG¤j �âia ïu©L 
k‰W« _‹wh« f©ÂfS¡F nkš brašgL¤âdhš 
ïu©lh« f©Â, 

                 3(I2-I1)+2(I2-I3)+10=0 

mšyJ  -3I1+5I2-2I3=-10--------------------------(23) 

_‹wh« f©Â, 

                   I3+2(I3-I2)=10 

mšyJ   -2I2+3I2=10--------------------------------(24) 

Kjš f©Â, 

I1=10A--------------------------------------(25) 

_‹W rk‹ghLfis¡ bfh©L 

I1=10A,I2=7.27A,I3=8.18A 

M»ait fÂ¡f¥gL»wJ. 

3 

2 

  +_ 

 

- 

1 10V 
I1 I2 I3 
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4. fQ gF¥ghŒî (NODAL ANALYSIS) 

bghJthf, N  fQ¡fŸ bfh©l R‰¿š xU fQ  nk‰nfhŸ fQthf 
vL¤J¡ bfhŸs¥gL«.  ãwF N-1 rk‹ghLfis vGâ, N-1 
�‹dG¤j¤fis f©l¿ayh«. vL¤J¡fh£lhf 10fQ R‰W, 9 m¿a¥glhj 
�‹dG¤j¤fisí«, 9 rk‹ghLfisí« bfh©lJ.  X›bthU fQ�‰F«, 
xU bga® mšyJ v© Ã®zÆ¡f¥gL«.   fQ �‹dG¤j« v‹gJ 
nk‰nfhŸ fQit¥ bghW¤J mikªj fQ�š cŸs �‹dG¤j« MF«.  
gl« 11š fQ 3, nk‰nfhŸ fQthf¡ fh£l¥g£LŸsJ.  fQ 1š cŸs 
�‹dG¤j«,  fQ 3 I bghW¤jJ.  »®¢rh~¥ �‹ndh£l �âÆ‹go fQ 
1š cŸns EiHí« �‹ndh£l¤fŸ, btËÆš bršY« �‹ndh£l¤fS¡F 
rkkhF«        (gl« 12) 
 

I1=
𝑉1

𝑅1
+

𝑉1−𝑉2

𝑅2
 

 
𝑉1k‰W« 𝑉2M»ait fQ 1 k‰W« 2 -ï‹ �‹dG¤j¤fshF« mnjnghš, 
fQ 2 ïš, cŸns bršY« �‹ndh£l¤fŸ, btËÆš bršY« 
�‹ndh£l¤fS¡F rk« (gl« 13) 

        
 𝑉1−𝑉2

𝑅2
+

𝑉1

𝑅1
+

𝑉2

𝑅4−𝑅5
=0 

 

 

 

 

 

 

 

 

 

 

 

 

R1  I1 

R2 R4 

R3 R5 

1 2 

3 

gl«.11  
         

gl«.12  

R1  I1 

R2 1 

  gl«.13 

 

2 1 
R4 R2 

R3 
R5 
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rk‹ghLfis kh‰¿aik¥ã‹, 

11 2

1 2 2

1 2

2 2 3 4 5

1 1 1

1 1 1 1
0

V V I
R R R

V V
R R R R R

   
     

   

  
      

   

 

nkny cŸs rk‹ghLfis it¤J, fQ¡fËš cŸs �‹dG¤j¤fis 
f©l¿ayh«. 

v.fh. 6.   gl«.14š cŸs tiyaik¥ã‰F jFªj fQ �‹dG¤j 
rk‹ghLfis vGJf k‰W« x›bthU »isÆY« cŸs 
Ä‹ndh£l¤fisí« f©l¿f. 

 

 

 

 

 

 

 

Ô®î: 
KjÈš, x›bthU fQ�‰F«, �‹dG¤j¤fis gl«.15š cŸsJ 

nghš F¿¡fnt©L«. 
 

 

 

 

 

 

 

 

 

gl«.14 

 

 
+     

 
   _ 

 

 

 

10 5 

3 1 

5A 10V 

gl«.15 

 

 

I10 

+     

 
   _ 

 

 

 

10 5 

3 1 

5A 10V 

V2 V1 

1 2 
I3 

I5 I1 
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»®¢rh~¥ �‹ndh£l �âÆ‹ go, fQ 1, 

1 1 25
10 3

V V V
    

mšyJ 
1 2

1 1 1
5 (26)

10 3 3
V V
   

      
   

 

fQ 2, 

2 1 2 2 10
0

3 5 1

V V V V 
    

mšyJ, 
1 2

1 1 1
1 10 (27)

3 3 5
V V
   

        
   

 

rk‹ghLfŸ (26),(27) bfh©L, 

1 219.85 , 10.9V V V V  f©l¿ayh«. 

1 1 2
10 3

2 2
5 1

19.85 10.9
19.85 , 2.98,

10 3 3

1010.9
2.18 , 0.9

5 5 3

V V V
I A I

V V
I A I A

 
    


    

 

v.fh.7: gl«.16š bfhL¡f¥g£LŸs R‰¿‰F c©lhd fQ 
�‹dG¤j¤fis f©l¿f. 

 

 

 

 

 

 

 

 

Ô®î: 
 fQ 1š mid¤J �‹ndh£l¤fS« btËÆš bršYtdthf 
vL¤J¡bfhŸnth«. 
 
 
 

 
+     

 
   _ 

 

 

 

5 1 

2 

6 10V 

V3 V1 

1 

5A 

3 

3 2 

V2 10 

3 

gl«.16 
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                   1 1 2 1 1 210
0

10 3 5 3

V V V V V V  
     

mšyJ 
1 2

1 1 1 1 1 1
1

10 3 5 3 3 3
V V
   

        
   

 

1 20.96 0.66 1 (28)V V    

fQ 2, mid¤J �‹ndh£l¤fS« btËÆš bršYtdthf 
vL¤J¡bfh©L, �‹ndh£l _y« k£L« �L¤J, 

2 32 1 2 1

1 2 3

1 2 3

5
3 3 3

1 1 12 1 5
3 23 3 2

0.66 1.16 0.5 5 (29)

V VV V V V

V V V

V V V

 
  

               

    

 

fQ 3, 

3 2 3 3

2 3

0
2 1 6

0.5 1.66 0 (30)

V V V V

V V


  

    

 

»nuk® �âÆ‹ go, 

1

1 0.66 0

5 1.16 0.5

7.1540 0.5 1.66
8.06

0.96 0.66 0 0.887

0.66 1.16 0.5

0 0.5 1.66

V V






  



 



 

mnjnghš, 

2

0.96 1 0

0.66 5 0.5

9.060 0 1.66
10.2

0.96 0.66 0 0.887

0.66 1.16 0.5

0 0.5 1.66

V V

 

  


 


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2

0.96 0.66 1

0.66 1.16 5

2.730 0.5 0
3.07

0.96 0.66 0 0.887

0.66 1.16 0.5

0 0.5 1.66

V V






  



 

  

 

5.     g�nrhjidKiw¥go fQ rk‹ghLfŸ 
 

fQ rk‹ghLfŸ Ú©l tÊKiwfË‹¿ g�nrhjidKiw bfh©L 
vGj¥glyh«.  vL¤J¡fh£lhf _‹W fQ tiyaik¥ãš, xU nk‰nfhŸ 
fQîl‹, 
 

 

 

 

 

 

 

 

gl«. 17 ïš cŸsJ nghš vL¤J¡ bfhŸnth«.  ïâš a k‰W«  b M»ait 
c©ikahd fQ¡fŸ MF«. c v‹gJ nk‰nfhŸ fQthF«.  ï¥bghGJ, 
fQ¡fŸ a k‰W« b-I j�¤ j�ahf vL¤J¡ bfhŸnth«. 

 

 

 

 

 

 

 

gl«.18 

gl«.17 

 

V1 

R1 

V2 
+ 

_ 

+ 

_ 

R3 

R2 

R5 

R4 

a b 

c 

 

 

V1 

R1 

+ 

_ 

R3 

R2 

a 

c 

V 

a I1 I3 

I2 

       (a)        (b) 

 

V2 
+ 

_ 

R5 

R4 

b 
R3 

Va 

I3 I5 

I4 
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gl«. 18(a), »®¢rh~¥ �‹ndh£l �âÆ‹go, 

1 2 3

1

1 2 3

0

0 (31)a a a b

I I I

V V V V V

R R R

  

 
   

 

gl« 18(b), »®¢rh~¥ �‹ndh£l �âÆ‹go, 

 
4 5 3

2

3 4 5

(32)b a b b

I I I

V V V V V

R R R

 

 
   

 

rk‹ghLfis kh‰¿aik¥ã‹, 

1

1 2 3 3 1

2

3 3 4 5 5

1 1 1 1 1
(33)

1 1 1 1
(34)

a b

a b

V V V
R R R R R

V
V V

R R R R R

     
        

    

   
        
   

 

bghJthf, nkny cŸs rk‹ghLfis, 

1

2

(35)

(36)

aa a ab b

ba a bb b

G V G V I

G V G V I

  

  
 

 

rk‹ghLfis(33)(34) k‰W« (35)(36) M»aitfis x¥ã£lhš fQ a‹ 

j‹ta �‹fl¤J« âw‹,  1 2 31 1 1aaG R R R   v‹gJ fQ aš cŸs 

mid¤J �‹fl¤J« âw‹fË‹ TLjš MF«.  mnjnghš, 

 3 4 51 1 1bbG R R R   v‹gJ fQ bš cŸs �‹fl¤J« âw‹fË‹ TLjš 

MF«  31abG R  v‹gJ fQ a k‰W« b-I nr®¡F« �‹fl¤J« âw‹ MF«.  

ï§nf mid¤J guÞgu �‹fl¤J« âw‹fS« vâ®F¿ia¡ 
bfh©oU¡F«.  mnjnghš,  31baG R  v‹gJ«  fQ b k‰W« a‹ ïilÆš 

cŸs guÞgu �‹fl¤J« âw‹ MF«.  1I k‰W«  
2I M»ait fQ ak‰W« 

fQ bš _y�‹ndh£l¤â‹ TLjš MF«.  fQ�‹ cŸns EiHí« 
�‹ndh£l« ne®F¿iaí«, btËÆš bršY« �‹ndh£l« vâ®F¿iaí« 
bg‰¿U¡F«. 

v.fh 8 :bfhL¡f¥g£LŸs R‰¿‰F gl«.19 g�nrhjidKiwia¥ ga‹gL¤â 
fQ rk‹ghLfis vGJf. 
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Ô®î: 

bghJthd rk‹ghLfŸ, 

1

2

(37)

(38)

aa a ab b

ba a bb b

G V G V I

G V G V I

  

  
  

rk‹ghL (37) 

 1 1 2 1 3aaG      fQ  a �‹ j‹ta �‹ fl¤J« âw‹. 

 1 6 1 5 1 3bbG      fQ b �‹ j‹ta �‹ fl¤J« âw‹. 

 1 3abG     ,fQ a k‰W« fQ b ïilna V‰gL« guÞgu 

�‹fl¤J«   

          âw‹ 

mnj¥nghš,  1 3baG      

1

10
10 ,

1
I A  fQ a‹ _y �‹ndh£l«  

2

2 5
1.23 ,

5 6
I A

 
   
 

  fQ b‹ _y �‹ndh£l«  

Mfnt, fQ rk‹ghLfŸ, 

1.83 0.33 10 (39)

0.33 0.7 1.23 (40)

a b

a b

V V

V V

  

   
  

10V 5V 

+ 

_ 

+ 

_ 

a b 

2V 

+ 

_ 

1 3 2 

5 4 

2 

gl«. 19 
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6.  Û¡fQ gF¥ghŒî (Super Node Analysis) 

 
VnjD« xU »isÆš �‹dG¤j _y« ïU¥ã‹ fQ gF¥ghŒit¥ 

ga‹gL¤JtJ v‹gJ r‰W áukkhF«.  mjid j�®¡f, Û¡fQ gF¥ghŒî 
Kiw ga‹gL»wJ.  ïªj KiwÆš ïU m©il fQ¡fŸ ïilna 
�‹dG¤j _y« ïU¥ã‹ mit xU fQthf kh‰w¥gL«.  ïJ gl« . 20‹ 
_y« És¡f¥gL»wJ. 
 

 

 

 

 

 

 

gl«. 20š nk‰¡nfhŸ fQ,  fQ v© 4 Mf cŸsJ.  »®¢rh~¥ �‹ndh£l 
�âia fQ 1š ga‹gL¤âdhš. 

1 1 2

1 2

V V V
I

R R


    

�‹dG¤j _y« ïU¥gjhš VX, �‹ndh£l¤ij f©l¿tJ r‰W 
áukkhF«.  ïjdhš Û¡fQ Kiwia ï¤F ga‹gL¤jyh«. 

Mfnt nr®¤j rk‹gh£il fQ¡fŸ 2 k‰W« 3I bfh©L  ï¥go vGjyh«. 

3 32 1 2

3 3 4 5

0YV V VV V V

R R R R


      

k‰WbkhU rk‹ghL, 

2 3 XV V V    

nkny cŸs rk‹ghLfis bfh©L  _‹W m¿a¥glhj �‹dG¤j¤fis¡ 
f©l¿ayh«. 

v.fh.9 :  gl«. 21š cŸs R‰¿š, cŸs 5Ω �‹jilÆš �‹ndh£l¤ij 
f©l¿f: 

gl«. 20. 

 

2 
V1 

Vy 

+ 

_ 

 

R4 

R5 R1 R3 

Vx 

R2 V2 V3 

1 3 

+         _ 

4 

 



26 
 

 

 

 

 

 

 

 

 

Ô®î: 

fQ 1, 

1 1 210
3 2

V V V
    

mšyJ, 

2
1

1 2

1 1
10 0

2 2 2

0.83 0.5 10 0 (41)

V
V

V V

 
    

 

   

 

fQ 2  Û¡fQ rk‹ghL 

3 10 32 1 2 0
2 1 5 2

V V VV V V 
     

mšyJ 1
2 3

3

1 1 1
1 2

2 5 2

V
V V

R

    
       

   
 

1 2 30.5 1.5 0.7 2 0 (42)V V V        

fQ 2 k‰W« fQ 3 ïilna cŸs �‹dG¤j«, 

2 3 20V V    

5Ω �‹jilÆš cŸs �‹ndh£l«, 

3 10
5

5

V V
I


   

rk‹ghL (41) (42) (43) -I bfh©L« 

gl«.21 

 

V1 

10V 

+ 

_ 

 

20V 

V2 V3 +         _ 

3 1 

5 

2 

2 

10A 
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3 8.42V V    

∴�‹ndh£l« 
5

8.42 10
3.68 ,

5
I A

 
    

mjhtJ fQ 3I neh¡» �‹ndh£l« bršY»wJ. 

 

7.   N¥g® bgháõ‹ nfh£ghL (Superposition Theorem). 

 
 N¥g® bgháõ‹ nfh£ghL v‹gJ xU ne�aš tiyaik¥ãš 

ïu©nlh mšyJ mj‰Fnkš v©Â¡ifÆš _y§fis bfh©oU¥ã‹, 
mj�YŸs _y¤fËš âwdhdJ j‹�¢irahd _y¤fË‹ âw�‹ 
fÂj¡TLjš MF« nkY« k‰w _y¤fŸ bray‰W ïU¤jš mtáakhF«.  
mjhtJ _y¤fË‹ âwid vL¡F«nghJ k‰w �‹dG¤j _y«, _L 
R‰whfî«, �‹ndh£l _y« âwªj R‰whfî« khWjšnt©L«.  ïJ ne�aš 
mik¥òfS¡F k£Lnk bghUªJ« fÂj vL¤J¡fh£o‹ _y« ïªj 
nfh£oid e‹F m¿ayh«. ïu©L _y¤fŸ bfh©l R‰¿id gl«. 22I 
vL¤J¡bfhŸnth«. 

 
 ï¥bghGJ 3Ω �‹jilÆš bršY« �‹ndh£l¤ij f©l¿ayh«.  
N¥g® bgháõ‹ nfh£gh£o‹go  20V �‹dG¤j _y¤â‹ _y« cUthF« 
�‹ndh£l« I2,5A �‹ndh£l _y« âwªj R‰whf kh¿aã‹, 

20/(5 3) 2.5A    (gl«. 23). 

 

 

 

 

 

 

 

 

5A _y¤â‹ _y« cUthF« �‹ndh£l«, I5, 20A _y« _LR‰whf 
kh¿aã‹,  (gl«. 24) 

 

gl« .22   

5A 20V 

+ 

_ 

5 

3 

10 

gl«.23 

 

20V 

+ 

_ 

5 

3 

10 

I2 
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 
5

5
5 3.125

3 5
I A  


  

Mfnt, 3Ω �‹jil tÊahf bršY« bkh¤j �‹ndh£l« 

(2.5 3.125) 5.625A   MF« 

ïijna fQ¥ gF¥ghŒ�‹ _y« MuhŒnth«. 

gl«. 25, 

20
5

5 3

V V
   

1 1
5 4

5 3
V
 

   
 

  

15
9 16.875

8
V V    

Mfnt 3Ω �‹jil tÊahf bršY« �‹ndh£l« 
3

V  MF«, ∴ 

16.875
5.625

3
I A   

 

 

 

 

 

 
 

Mfnt, N¥g®bgháõ‹ nfh£ghL cWâ¥gL¤jg£lJ. 

eh« ï¥bghGJ brašâw‹fis MuhŒnth«. 3Ω �‹jilÆš  �‹dG¤j 
_y¤â‹ _y« c©lhF« brašâw‹. 

   
2 2

20 20 2.5 3 18.75P I R W     

3Ω �‹jilÆš �‹ndh£l _y¤â‹ _y« c©lhF« brašâw‹, 

   
2 2

5 5 3.125 3 29.29P I R W     

5 3 

10 

5A I5 
 

gl«.24 

 

V 

20V 

+ 

_ 

5 

3 

10 

5A 

I 

 

gl«.25 
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2 

 

+     

 
   _ 

 

 

 

2A 
20V 

20 

3 5 
10 

10V 

+     

 
   _ 

 

 

 

A B 

3Ω �‹jilÆš ïU _y¤fS« x‹whf ïizªJ brašgL« nghJ 
c©lhF« brašâw‹, 

 
2

5.625 3 94.92P W     

nkny cŸs gâšfŸ _y«, 

20 5 48.04P P W   

 ïJ 94.92P W cl‹ rk« MfhJ vdnt, N¥g® bgháõ‹ nfh£ghL 
brašâw‹fis fÂ¡f cjthJ.  ïJ �‹dG¤j k‰W« �‹ndh£l¤ 
âw‹fisna fÂ¡f cjî«. 

v.f. 10: gl«. 26š cŸs R‰¿š cŸs 2Ω �‹jilÆ‹ �‹dG¤j¤ij 
f©l¿f. 

 

 

 

 

 

 
 

Ô®î 
 jÅ¤jÅ _y§fis bfh©L 2Ω �‹jilÆ‹ �‹dG¤j¤ij 
f©l¿ayh«.  mj�‹ fÂj¡ TLjny bkh¤j �‹dG¤jkhF«. 
KjÈš, 10V �‹dG¤j _y¤ij vL¤J¡ bfhŸnth«.  gl« 27(a) 

 

 

 

 

 

 

 

�‹ndh£l rk‹ghL, 

gl« 26. 

 

+     

 
   _ 

 

 

 

20 

2 

5 

10 

10V 

A 

20 

2 

5 

20V 

A 

+     

 
   _ 

 

 

 

10 

(a )  

 

 (b)  

 
gl« 27 
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 

10
0

10 20 7

0.1 0.05 0.143 1

V V V

V


  

  

 

(m)   3.41V V  

2Ω �‹jilÆš cŸs �‹dG¤j«, 

2 2 0.97
7

V
V V    

ïu©lhtjhf, 20V �‹dG¤j _y¤ij vL¤J¡bfhŸnth« (gl« 27(b)). 

�‹ndh£l rk‹ghL, 

 

20
0

7 20 10

0.143 0.05 0.1 2.86

V V V

V


  
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2.86
9.76

0.293
V    

Mfnt, 2Ω �‹jilÆš 20V �‹dG¤j _y¤âdhš c©lhd �‹dG¤j«

2

20
2 2.92

7

V
V V

 
    
 

 

ïWâahf 2A �‹ndh£l _y¤âdhš c©lhF« �‹dG¤j« 
 
 
 
 
 
 
 
  
 
 
 

22  �‹jilÆ‹ �‹ndh£l« 5
2

4 8.67
 


 

     10
0.73

13.67
A   

�‹dG¤j« 0.73 2 1.46V    
Mfnt bkh¤j �‹dG¤j« 0.97 2.92 1.46 3.41V      

gl«  27 c 

27(ï) 

 

B 

20 

2 

5 

A 

10 

3 

2A 
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8.  bj��‹ nfh£ghL  (Thevenin Theorem) 

 
 gÆ‰á¡F�a brašghLfËš KG R‰iwí« gF¥ghŒî brŒant©oa 
mtáa« ïU¡fhJ. nkY« bgU«ghY« �‹dG¤j« �‹ndh£l« k‰W« 
brašâw‹fis k£Lnk f©l¿jš mtáakhF«.  Mifahš bj��‹ 
nfh£gh£il ga‹gL¤â vËa rkkhd R‰iw c©ikahd tiyaik¥ã‰F 
gâyhf cUth¡f Koí«. 

 

bj��‹ nfh£ghL v‹gJ VjhtJ xU ïUKid bfh©l ne�aš 
tiyaik¥ig mJ mâfkhd �‹dG¤j �‹ndh£l _y¤fis k‰W« 
�‹jilfis bfh©oUªjhY« mt‰iw xU �‹dG¤j _y« k‰W« 
bjhl® �‹jil R‰whf kh‰w¥ ga‹gL«.  ïâYŸs �‹dG¤j _y« 
mid¤J _y¤fS¡F« kh‰whf mikí« j‹ikíilaJ.  nkY« 
�‹jilahdJ mid¤J �‹jilfË‹ rkkhF«.  bj��‹ nfh£ghL 
�âÆ‹go rkkhd R‰W gl¤âš cŸsJ. (gl«. 28) 

 
 
 
 

 
 
 
 

ïªj R‰¿š 24  v‹w V‰w �‹jil nr®¡f¥g£lhš ïâY« mnj 
�‹ndh£l« ghí« k‰W« �‹dG¤jK« Kida¤â�ilna rkkhf 
ïU¡F«.  ïij Ã%ã¡F« bghU£L 24  �‹jilÆš ghí« 
�‹ndh£l¤ij¡ f©l¿ayh«. 

  24

12

12 24
TI I 


 

ïâš  
 
10 10

1
2 12 24 10

TI A  
 

 

   24

12
0.33

12 24
I I A   

  
 

�‹dG¤j« ; 0.33 24 7.92 ;V   ï¥bghGJ eh« bj��‹ rkkhf 
R‰iw f©l¿ayh«. 

 

bj��‹ �‹dG¤j« `AB’ Kida¤â�ila V‰gL« âwªj R‰W 
�‹dG¤j¤â‰F rkkhF«.  mjhtJ 12�‹jilÆ‹ �‹dG¤j«  

 gl« 28 
 

24 
+ 

_ 

 

 

2 

12 10V 

A 

B 
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12

10 8.75
24

ThV V    

 

bj��‹ �‹jil v‹gJ âwªj R‰W Kida¤â‹ �‹jil¡F¢ rkkhF«. 

  
12 2

10 1.71
14

ThR


     

bj��‹ rkkhd R‰W gl« 29š fh©f.  j‰nghJ 24   �‹jilÆš 
bršY« �‹ndh£l¤ij k‰W« �‹dG¤j¤ij bj��‹ rkkhd R‰iw 
bfh©nl f©l¿nth«. 

    24

8.57
0.33

24 1.71
I A  


  

�‹dG¤j« 24

8.57
0.33

24 1.71
I A  


 

Mfnt bj��‹ nfh£ghL  Ã%ã¡f¥gL»wJ. 
 
 

v.fh 11: bj��‹ rkkhd R‰iw bfhL¡f¥g£LŸs R‰¿‹ `AB’  
Kida¤âš f©l¿f. (gl«30) 
 
 
 
 
 
 
 
 
 
 

Ô®î:  KG R‰iw xU �‹dG¤j _y« k‰W« xU bjhl® �‹jil¡ 
bfh©L kh‰¿aik¡f nt©L« (gl« 31)(a) 
 

ïâš ThV v‹gJ  Kida¤fŸ  ABï‹ ïilna cŸs �‹dG¤j« 

k‰W« ThR   v‹gJ Kida¤fŸ ABï‹ �‹jilahF«. 
 

gl« - 29 

24 
+ 

_ 

 

 

1.71 

8.57V 

+ 

_ 

+ 

_ 

A 

B 

10 5 

25V 
50V 

gl« -30 
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ïj‹ Ô®it¡fhd _L ghijfËš ïU¡F« �‹dG¤j ïw¡f¤ij¡ 
f©l¿ant©L«.(gl«31. b) 
 50 25 10 5I I    
 15 25I   
 1.67I A   
10�‹jilÆ‹ �‹dG¤j« = 16.7V 

5  �‹jilÆ‹ �‹dG¤j ïw¡f« = 8.35 V 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(m) 1050Th ABV V V    

         50 16.7 33.3V    
 

�‹jil ThR  I f©l¿a ïu©L �‹dG¤j _y¤fisí« 

vL¤J�£L mt‰iw _LR‰W bfh©L kh‰wnt©L«. AB 
Kida¤fS¡F ïilna cŸs �‹jil 10   �‹jil k‰W« 5   
�‹jilÆ‹ g¡f ïiz¥ã‰F rkkhF«. 

 
10 5

33.3
15

ThR


    

bj��‹ R‰iw gl« 31(c) �š gh®¡fyh«. 
 

gl«- 31 ( a) 

+ 

_ 

A 

B 

VTH 

RTH 

gl«- 31 ( b ) 

+ 

_ 

+ 

_ 

A 

B 

10 5 

25V 
50V I 

+ 

_ 

A 

B 

33.3V 

3.33 

gl«- 31 ( c ) 

 



34 
 

9.  eh®£l‹ nfh£ghL (Norton Theorem) 

 
k‰WbkhU gF¥ghŒî Kiwna eh®£l‹ nfh£ghlhF«. eh®£l‹ 

nfh£ghL v‹gJ VjhtJ xU ïUKid bfh©l �‹ndh£l _y¤fŸ 
�‹jilfŸ k‰W« �‹dG¤j _y¤fis¡ bfh©l ne�aš tiyaik¥ig 
xU �‹ndh£l _y« k‰W« xU g¡f bjhl®ò �‹jil bfh©l vËa 
R‰whf kh‰w ga‹gL« nfh£ghlhF«.  �‹ndh£l _y¤â‹ kâ¥ghdJ 
Kida§fË‹ ïilna cŸs _LR‰W �‹ndh£l¤ij x¤âU¡F«.  
�‹jilí« Kida¤fË‹ ïilna cŸs _y¤fË‹ �‹jil¡F rkkhf 
mikí«. 

 

Mfnt eh®£l‹ nfh£gh£o‹go mj‹ rkkhd vËa R‰W gl« 32I 
x¤âU¡F«. 
 
 

 
 
 
 
 
 
 
 
ïªj gl¤âš cŸs R‰iw eh®£l‹ R‰whf kh‰wyh«. (gl« 33) 
 
 
 
 
 
 
 
 

ïªj¢ R‰¿š V‰w �‹jilia bghU¤âdhY« mj‹ �‹ndh£l« 
k‰W« �‹dG¤j« khwhJ.  ïij ÃUã¡f 6  �‹jil tÊahf ghí«.  
�‹ndh£l¤ij f©l¿nth«. 

gl«-32  

B 

A 

RN IN  

+ 

_ 
6 

 

 

10 
20V 

5 

gl«-33 
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ïâš  

6

6

10

10 6

20
2.285

5 10 6

10
2.285 1.43

16

T

T

I I

I A

I A

 


 


   



 
 

Mfnt 6  �‹jilÆ‹ �‹dG¤j« 1.43X6=8.58 V MF«.  
ï¥bghGJ eh®£l�‹ rkkhd R‰iw f©l¿ayh«.  �‹ndh£l¤â‹ 
kâ¥ghdJ _LR‰W �‹ndh£l¤ij x¤âU¡F«. (gl« 34) 
    
 
 
 
 
 
 
 

ï§nf 
20

4
5

NI A   

eh®£l�‹  �‹jilahdJ 10  k‰W« 5  �‹jilfË‹ g¡f bjhl®ò 
T£lÂ MF«. 

 
5 10

3.33
15

NR


    

eh®£l�‹ rkkhd R‰W gl« 35š fh©f. 6  �‹jilÆš bršY« 
�‹ndh£l¤ijí« �‹dG¤j¤ijí« ï¥bghGJ fÂ¥ngh«. 

 6

3.33
4 1.43

6 3.33
I A   


 

�‹dG¤j« = 1.436 = 8.58V 
Mfnt eh®£l‹ �â ÃUã¡f¥g£lJ. 
 
v.f.12. bfhL¡f¥g£LŸs R‰W gl« 36š AB Kida¤fS¡F eh®£l�‹ 
rkkhd R‰iw f©l¿f. 
 

 
 
 
 
 

10 20V 

A 

B 

+ 

_ 

5 

IN 

gl« - 34 gl« - 35 

6 

 

 

3.33 4A  

+ 

_ 

+ 

_ 

A 

B 

10 5 

10V 
20V 

gl«-36 
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Ô®î 
KGikahd R‰W« xU �‹ndh£l _y« k‰W« mjDl‹ ïizªj 

g¡f¤bjhl® �‹jilahf gl«.37aš fh©ã¤jJnghš kh‰wnt©L«.  
ïâš 

NI v‹gJ AB Kida¤fË‹ ïilna bršY« �‹ndh£lkhF«. 
NR  

v‹gJ Kida¤fËš fhz¥gL« �‹jilahF«. 
 

NI I f©l¿a eh« AB Kida¤fËš cŸs �‹ndh£l¤ij¡ 

f©l¿a nt©L«.  gl«. 37(b) 
 
 
 
 

 

 

 

 

 

 

AB Kida¤fis flªJ bršY« �‹ndh£l« 4A  MF«.  �‹jil 
v‹gJ g¡f bjhl®ò T£lÂ MF«. (10   k‰W« 5 ) 

(m) 
10 5

3.33
10 5

NR


  


 

Mfnt eh®£l‹ rkR‰W (gl«. 37(c)) 
 
 
 
 
 
 
 
 
 

10.  vâ®kiw nfh£ghL (Reciprocity theorem) 

 
VnjD« xU ne�aš ïU Kida tiyaik¥ãš xU �‹dG¤j _y« 

,` 'aV a  »isÆš ïUªJ¡  »isÆš �‹ndh£l« BI IV‰gL¤âdhš 

m«�‹dG¤j _y¤ij¥ ãwF ` 'a  »isÆÈUªJ ` 'b  »isÆš kh‰¿ 
bghU¤âdhš mnj �‹ndh£l¤ij ` 'a »isÆš mJ cUth¡F«.  mj‹ 
âw‹ �»j« ïu©L brašfS¡F« rkkhfnt mikí«.  ïJnt vâ®kiw 

gl« 37 (a) 

B 

A 

RN IN  + 

_ 

+ 

_ 

A 

B 

10 5 

10V 
20V 

IN 

gl« 37 (b) 

 ( M ) 

B 

A 

3.33 4A  

gl« 37 (c)  
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nfh£ghL vd¥gL«. gl¤âš (gl« 38a) cŸs tiyaik¥ig vL¤J¡ 
bfhŸnth«.  AA‟ v‹gJ cŸçL Kida¤fŸ k‰W«  BB‟ v‹gJ btËpL 
Kida§fshF«. 

 
 

 

 

 

 

 

 

 

AA’ Kida¤fËš cŸs �‹dG¤j¤â‹ ga‹ghL BB‟ Kida¤fŸ 
�‹ndh£l¤ij cUth¡F»wJ. ï¥bghGJ _y§fisí« mj‹ 
âw‹fisí«  kh‰¿ mik¤jhš gâyhf �‹ndh£l« I,  A‟ Kida¤fËš 
cUthF«. 
v.fh.13. vâ®kiw nfh£ghil Ã%ã¡f (gl«. 39) 
 
 
 

 

 

 
 
 
Ô®î :   

R‰¿š cŸs bkh¤j �‹jil=  2 3 2 2 2 3.5         

R‰¿š cŸs �‹ndh£l« (gl«. 40 (a)) 

  
20

5.71
3.5

TI   
 

 
 
 
 
 
 
 

 

tiyaik¥ò 
 

B 

B 

A 

A 

V I 

 

tiyaik¥ò 

 

 

A 

A 

B 

B 

V I 

   gl« 38 (b)  gl« 38 (a)  

gl« 39  

+     

 
   _ 

 

 

 

3 2 

2 

2 

2 

20V 

a 

b 

c 

d 

I 
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+     

 
   _ 

 

 

 

3 
2 2 

2 2 

20V 

a 

b 

   c 

d 

I 

b  

 
 

  
  

 

 

 

   

 

2  »isÆš cd  cŸs �‹ndh£l« 1.43I A   
vâ®kiw nfh£gh£il¥ ga‹gL¤âdhš 40 (b) 

 

 
 
 
 
 
 
 
 
 

bkh¤j �‹jil 3.23   

bkh¤j �‹ndh£l«
20

6.19
3.23

A   

»isÆ‹ �‹ndh£l« ab 1.43I A  
cŸçL btËpL �»j« v‹gJ rkkhF«. 

mjhtJ
20

13.99
1.43


 

 
11.  ca®âw‹ brY¤J nfh£ghL (Maximum Power Transfer Theorem) 

 
mid¤J R‰WfS« mo¥gilahf _y¤fŸ �‹dG¤j« 

�‹ndh£l« mšyJ V‰w âw‹fŸ bfh©LŸsJ. áyrka« ca® 
�‹dG¤j¤ij (m) �‹ndh£l¤ij brY¤Jjš mtáakhF«.  gl« 41 š 
ïU¡F« vËa �‹jil R‰¿š SR  v‹w _y �‹jil cŸsJ.  
ca®âwD¡F nt©oa mo¥gilahd Ãgªjidfis f©l¿tnj Äfî« 
mtáakhF«. 

 

gl« 40(a) 
 

gl« 40(b) 

 

+     

 
   _ 

 

 

 

3 2 

2 

2 

20V 

a 

b 

c 

d 

I 

2 

IT 
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c©ik v‹dbt�š V‰w�‹jil bjhl® _y�‹jilia mâfkh¡F« 
neu¤âš V‰w¤â‰F mâf �‹dG¤j« njit¥gL»wJ.   ïj‰F 
mL¤jh‰nghš V‰w�‹jil _y�‹jilia �l Fiwthf ïU¥ã‹ 
ca®�‹ndh£l« V‰w¤â‰F brY¤j¥gL«. 

 

Mfnt ca®âw‹ brY¤J nfh£ghL v‹gJ V‰w�‹jil 
_y�‹jil¡F rkkhf ïU¥ã‹ ca®âwid _y¤âÈUªJ V‰w¤â‰F 
brY¤jny MF«. 

 
 
 
 
 
 

 
 

 
 

R‰¿‹ �‹ndh£l«
 

S

S L

V
I

R R



 

LR  V‰w¤â‰fhd âw‹ 

 

2

2

2

L

S L

S L

p I R

V R

R R






 

Mfnt LR ‹ kâ¥ig¡ f©l¿a nkny cŸs rk‹gh£il  

mjhtJ 0
L

dp

dR
  

  
 

2

2

S

L

L L S L

Vdp d
R

dR dR R R

 
  

  

 

  
       

 

22

4

2S S L L S L

S L

V R R R R R

R R

  



 

  

   
2

2 2 2

2 0

2 2 2 0

S L L S L

S L S L L S L

S L

R R R R R

R R R R R R R

R R

    

    

 

 

 
Mfnt ca®âw‹ _y¤âÈUªJ V‰w¤â‰F _y �‹jilí« V‰w 

�‹jilí« rkkhf ïU¥ã‹ brY¤j¥gL«. 

gl« 41 
 

+     

 
   _ 

 

 

 

RS 

RL VS 
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I 

+     

 
   _ 

 

 

 

25 

RL 50V 

 
v.f.14.  gl« 42š cŸs R‰¿ÈUªJ V‰w �‹jilÆ‹ kâ¥ig ca® âwid 
V‰w �‹jil bgU«nghJ f©l¿f.  ca®âw�‹ kâ¥igí« f©l¿f. 

 

 

 

 

 

 

gl« 42 
 
 

 
Ô®î  

_ykhdJ V‰w�‹jil k‰W« _y�‹jil rkkhf ïU¥ã‹ 
ca®âwid btË¡bfhzU« j‹ik bfh©lJ. 

     25LR    

�‹ndh£l«
 

50 50 1
5025 L

I A
R

  


 

V‰w¤â‹ ca®âw‹ 2

Lp I R  

    1 25 25w    
 
khWâir �‹ndh£l« (Alternate Current) 

 
      fhªj¥òy¤âš RHY« f«ã¢RUŸ khWâir �‹�a¡F �iriaí«, 
khWâir �‹ndh£l¤ijí« cUth¡F«.  RUËš V‰gL« �‹�a¡F 
�ir v©kâ¥ãY« âirÆY« fhy¤ij bghW¤J kh¿bfh©nl ïU¥gjhš 
ïJ khWâir �‹�a¡F�ir vd miH¡f¥gL»wJ. 
      Vuhskhd ga‹ghLfŸ fhuzkhf bgU«ghyhd ehLfŸ khWâir 
�‹ndh£l¤ijna ga‹gL¤J»‹wd. ït‰¿‹ K¡»a m«r¤fŸ. 

(i) khWâir �‹�a¡F �iria �‹kh‰¿fis¥ (Transformer) 
ga‹gL¤â trâ¡F V‰g Fiwªj �‹dG¤jkhfnth mšyJ 
mâf �‹dG¤jkhfnt kh‰¿¡bfhŸs ïaY«. 

(ii) ö©lg£l �‹�a¡F �irÆ‹ mâ®bt©iz RHšRUË‹ 
RH‰á ntf¤ij kh‰Wtj‹ _y« kh‰¿ mik¡fKoí«. ïJ 
�‹fhªj ÃwkhiyÆYŸs bt›ntW mâ®bt©fis gšntW 
neh¡f¤fS¡fhf eh« ga‹gL¤â¡ bfhŸs rh¤âakh»wJ. 
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khWâir �‹ndh£l« fhy¤ij bghW¤J bjhl®ªJ kh¿¡bfh©nl 
ïU¥gjhš xU KG R‰W¡fhd ruhr� kâ¥ò RÊahF«. vdnt ïj‹ 
�isî khWâir �‹ndh£l¤â‹ kâ¥ghš ms�l¥gL»wJ. 

 
 

miygot« & rms kâ¥òÒ 

 
Wave form & RMS value] miy got« 

 
     xU ÃiwÆ‹ kâ¥ò, neu¤âid bghU¤J khWgLnkahdhš, 
(Quantity) m¤jifa ÃiwÆid, neu¤ij mo¥gilahf bfh©L 
tiuglkhf (Graph)  tiuaW¡fyh«. ïj‹gydhf bgw¥gL« tiugl« 
miygot« vd tH§f¥gL»wJ. 
      cjhuzkhf áytif miygot¤fŸ gl«. 1š fh©ã¡f¥g£LŸsJ. 
miygot« (a)  k‰W« (b) M»ait x‰iw âiríila miygot¤fŸ, 
Vbd�š ïit neu¤â‰F V‰g khWg£lhY« xnuâiria neh¡»¥ 
ghŒ»‹wd.  Mdhš miygot« (c) Kjš (g) tiu ÃiwÆ‹ kâ¥ò 
bjhl®ªJ âiria kh‰w« brŒ»wJ. vdnt ï¤jifa miygot« 
khw¡Toa miygot« vd miH¡fgL»wJ.    gl« - (1) 

 

 

 

 

 

 

 

 

 

 

 

 

0 

+ 

_ 

V 

t 

gl«- 1 ( a ) 

0 

+ 

_ 

I 

t 

gl«- 1 ( b ) 

gl« - 1 (d ) 

0 

+ 

_ 

I 

t 

V 

+ 

0 

_ 

gl«- 1 ( f ) 

0 

+ 

_ 

V 

t 

gl«- 1 ( c ) 

0 

+ 

_ 

I 

t 

t2 

I2 

IM I1 

t1 

gl«- 1 ( e ) 
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gl«.1(a)š fh©ã¡f¥g£LŸs miygot«. sine tif miygot« 
�‹�a‰¿ (Alternator) _y« c‰g¤â brŒa¥gL« emf - ‹  tot« sine – 

tif miygot¤âid x¤âU¡F«, vdnt AC  �‹r¡âÆ‹ tot« 
Sinusoidal Mf cŸsJ. 

xU KG bjhl®¢áÆ‹ kâ¥ò RH‰á vd¥gL«  ( gl«. 1(g) š  „0'  Kjš 

„p‟ tiu)  xU khW«Ãiw xU KGRH‰á¡F vL¤J¡bfhŸS« neu¤âid 
miygot¤â‹ fhymsî mšyJ fhyneu« (T) vd miH¡f¥gL«.  xU 
beho¡FŸ, v¤jid KGikahd RH‰áfŸ mil»wnjh mit mâ®bt© 
(f) vd¥gL«, ïJ Hertz  (HZ)  v‹W F¿p£o‹ _y« ms�l¥gL»wJ. 

T=1/f   (or)  f=1/T 

- kâ¥ò 
 
      khWâir �‹ndh£lkhdJ xU �‹jilah¡» x‹¿‹ tÊahf 
F¿ã£l neu« ghí« bghGJ cUth¡F« bt¥g M‰wiy, mnj neu¤âš 
mnj �‹jilÆš cUth¡F« khwhj ne®�‹ndh£l¤â‹ kâ¥ò, khWâir 
�‹ndh£l¤â‹ kâ¥ò rms  kâ¥ò vd¥gL»wJ. 
      khWâir �‹ndh£l¤â‹ rms kâ¥ò v‹gJ khWâir 
�‹ndh£l¤â‹ gaDW kâ¥ò vdî« miH¡f¥gL»wJ. ïjid Irms  

mšyJ I ga‹ vd F¿¥ãlyh«. 
i =Io   sin wt   v‹w khWâir �‹ndh£l« v‹w �‹jil  R  tÊahf 

ghí«nghJ (dt)  v‹w  á¿a fhy ms�š �‹jilÆš cUth¡F« bt¥g«.  
xU KG¢R‰W¡F �‹jilÆš cUth¡F« bt¥g«. 

 2 22 sin
T T

oH i Rdt I wt Rdt
o o

    

t2 
0 

+ 

_ 

t1 

e1 

e2 

Em 

P Time 

Periodic 

Time 

Peak to 

peak emf emf 

gl«- 1 ( g ) 
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2
2

1 cos 2
cos 2

2 2

T

o

T T
o

o

Iwt
I dt dt wtdt

oo
R

R   
    

    
    

22
sin 2 sin 4 2

2 2 2 2

o
T

o

o

I Iwt
t T T

w w w

RR       
       

     
   

2

2

oIH
RT

  

ïªj bt¥gkhdJ, mnj �‹jilah¡»Æš (R) mnj fhy¤âš (T)  
�‹ndh£l¤â‹ kâ¥ò cUth¡F« bt¥g¤â‰F rk«. mjhtJ, 

2H I rmsRT  
2

2

2

oI
I rmsRT

RT
   

0.707
2

oIIrms Io   

ïnj nghš 

2

oE
Erms    vd fz¡»lyh« 

 

      khWâir �‹ndh£l¤â‹ rms kâ¥ò, khWâir �‹ndh£l¤â‹ 
bgUk kâ¥ig¥nghš 0.707 kl¤fhf ïU¡F«. ïJ bgUk kâ¥ãš 70.7 %   
ïU¡F« vd¡ Twyh«. 

 

 

 

 

 

 

 

�‹jilah¡»  k£L« cila AC  R‰W [AC  voltage applied to Resistor] 

 
"R " �‹jilíila �‹jh¡»íl‹ xU khWâir �‹�a¡F �ir 

_y« ïiz¡f¥g£LŸsJ vd¡ bfhŸnth«. (gl«. 2 a) vªjbthU 
fz¤âY« brašgL¤j¥gL« �‹�a¡F Éir. 

sinoe E wt  

+I0 

I0
2 

Irms 

0 

glk; - 2  I, I2, Irms fhy¤ij rh®ªjJ 
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"t" v‹w fhy¤âš, R‰¿š ghí« �‹ndh£l« "i" v�š
v‹w �‹jilah¡»Æ‹ FW¡nf �‹dG¤j ntWghL. 

e =  iR 
�‹dG¤j ntWghL, brY¤jgL« �‹�a¡F �ir¡F¢ rk«. vdnt, 

 siniR E wto  

sinoE
i wt

R
  

sinoi I wt    2 

ïâš /I E Roo   v‹gJ �‹R‰¿š khWâir �‹ndh£lâ‹ bgU« 

kâ¥ò MF«. �‹jilah¡» ïiz¡fg£l �‹R‰¿š ghí« fzneu 
�‹ndh£l¤ij rk‹ghL (2) fh£L»wJ. �‹dG¤j« k‰W« 
�‹ndh£l¤â‰fhd rk‹ghLfŸ (1) k‰W« (2)ÈUªJ �‹dG¤jK«, 
�‹ndh£lK« xnu f£l¤âš cŸsd v‹gJ òydh»wJ (gl«. 2b) gl«. 2c  

�‹ndh£l¤â‰F«, �‹dG¤jâ‰F« cŸs bjhl®ig fh£L« 
f£l¥glkhF« (Phasor diagram)  

 

 

 

 

 

 

 
 

 

�‹ö©o (Inductor) k£Lnk cila AC R‰W 
 

      xU khWâir �‹�a¡F �ir_y¤â‹ �‹�a¡F  �ir, "L"

v‹w j‹�‹ ö©lš v© cila öa �‹ö©oš ju¥gL»wJ vd¡ 
bfhŸnth« (gl« 3a) òw¡fÂ¡fj¡f msî¡F Fiwªj �‹jilia 
bfh©oU¡F« �‹ö©o, jfLfshš Md ïU«ò cŸsf¤â‹ ÛJ 
R‰w¥g£oU¡F« �‹ö©o¡F khWâir �‹�a¡F Éir 
mË¡f¥gLtjhš brY¤j¥gL« �‹‹G¤j¤ij vâ®¡f¡Toa j‹�‹ 
ö©l �‹�a¡F�ir mâš cUth¡f¥gL»wJ. vL¤J¡fh£L mil¥ò¢ 
RUŸ (Choke Coil). 

e = E0 sin t 

~ 

 

 

 

 

 

 

R 

gl« - 2 ( a ) 
gl«- 2 ( b ) 

0 

e 

i 

 

2 

t 

e1 

 
0   
1 

gl«- 2 ( c ) 

eR 

 
   1 
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vªj xU fz¤âY« brY¤j¥gL« �‹�a¡F �ir 

                        sin 1oe E wt   

ö©lš �‹�a¡F �ir '
di

e L
dt

   

ïâš "L" v‹gJ f«ã¢ RUË‹ j‹�‹ ö©lš v© MF«.  xU 
ešy �‹ö©o¡F ö©lg£l Ä‹�a¡F �ir brašgL¤j¥gL« 
�‹dG¤jâ‰F rkkhfî« vâuhfî« ïU¡F«. 

vdnt ' 'e e   

sino
di

E wt L
dt

 
   

 
 

sin
di

E wt L
dto   

sin
E

di wtdt
L

o  

ïU òw§fËY« bjhif fhz, 

sinoE
i wtdt

L
   

=
cosoE wt

L w

 
  

 
 

cosE wt

WL

o   

sin( / 2)
E

i wt
WL

o    

sin( / 2)i I wto     

ïâš           oE
I

WL
o   

  ï§F L  v‹gJ f«ã¢RUŸ jU« �‹jil MF«. ïJ �‹ 
ö©oÆ‹ �‹ kW¥ò vd miH¡f¥gL»wJ. ïj‹ myF ohm MF«. 

 

 

 

 

sine E wto  

e = E0 sin t 

L 

~ 

 

 

gl« - 3 ( a ) 

e 

 

1 

gl«- 3 ( c ) 

0 

e 
i 

 
2 

t 

gl« - 3 (b) 

gl«- 3 ( b ) 
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rk‹ghLfŸ (1) k‰W« (2) ÈUªJ öa �‹ö©o k£Lnk cŸs AC 
R‰¿š,  �‹ndh£l« �‹dG¤ij �l / 2  f£l ms�š ã‹j¤» ïU¡F« 
v‹gJ bjËth»wJ. mjhtJ �‹ö©o¡F FW¡nf cŸs �‹dG¤j«, 
�‹ndh£l¤ij fh£oY« / 2 f£l ms�š K‹ndh¡» ïU¡F.  ïJ gl«. 
3bš cŸs tiugl¤âš fh£l¥g£LŸsJ, gl«. 3¡-š "L"  k£Lnk cila AC 
R‰iw F¿¡F« f£l¥ glkhF«. 

�‹ö©oÆ‹ �‹ kW¥ò (Inductive reactance) (XL) 

2
L

X WL vL   

ïâš v v‹gJ brY¤jgL« AC �‹dG¤j¤â‹ mâ®bt© MF«. 
ne®âir �‹ndh£l¤â‰F V= O. 

0X
L

   

ï›thwhf öa �‹ö©o ne®âir �‹ndh£l¤â‰F RÊ 
�‹jilia bfhL¡F«. Mdhš AC R‰¿š f«ã¢RUË‹ �‹kW¥ò 
mâ®bt©iz¥ bghW¤J mâfÇ¡F«. 

�‹nj¡» (Capacitor) k£Lnk cila R‰W 

khWâir �‹�a¡F �ir _y«, "C"  v‹w �‹nj¡F¤ âw‹ cila 
�‹nj¡»Æ‹ FW¡nf ïiz¡f¥gL»wJ (gl«. 4a).  ïªj �‹nj¡» 
KjÈš xU âirÆY« ã‹d® vâ® âirÆY« �‹nd‰w« mil»wJ. 

 

vªjbthU fz¤âY«, brašgL¤j¥gL« �‹�a¡F �ir. 

sine E wto
 

 

vªjbthU fz¤âY«, �‹nj¡»Æ‹ FW¡nf cŸs �‹dG¤j 
ntWghL brašgL¤j¥gL« �‹�a¡F �ir¡F¢ rk«. 

/e q c   
ïâš   v‹gJ �‹nj¡»Æš cŸs �‹ndh£l« Mdhš. 

( )
dq d

i ce
dt dt

   

 sin cos
d

i CE wt wCE wt
dt o o   

( / 2)
(1/ )

O
E

i sin wt
wc

   

sin( / 2)i I wto   2  
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ïâš 
(1/ )

E
I

wc

o
o   

1
X

wc c  v‹gJ �‹neh¡» jU« �‹jil MF« ïJ �‹nj¡»Æ‹ 

�‹kW¥ò vd¥gL»wJ. ïj‹ myF x«. 

      �‹nj¡» k£L« cŸs xU ac R‰¿š �‹ndh£lkhdJ 

�‹dG¤j¤ij �l / 2  v‹w f£l ms�š Kªâ ïU¡F« vd 
rk‹ghLfŸ (1) k‰W« (2) ÈUªJ bj�»wJ mšyJ �‹dG¤j« 
�‹ndh£l¤ij �l / 2  v‹w f£l ms�š ã‹j¤» cŸsJ vdî« 
Twyh«. 

ïJ gl«. 4b š tiunfhLfŸ  _ykhf fh£l¥g£LŸsJ. gl«. 4C 

�‹nj¡» "C"  k£Lnk cila xU ac  R‰¿‹ f£l¥ gl« MF«. 

 

 

 

 

 

 

 

 

�‹nj¡»Æ‹ �‹kW¥ò (Capacitive reactance) 

1 1

2
X

wc vc
c 
   

ïâš V  v‹gJ AC Ky¤â‹  mâ®bt© MF«.  ne®�‹ndh£l R‰¿š V=0  

Xc   

vdnt xU �‹nj¡» ne®âir �‹ndh£l¤â‰F KoÉyh (Infinity) 

�‹jilia¤ jU«. �‹nj¡»Æ‹ �‹kW¥ò AC �‹dG¤j¤â‹ 
mâ®bt©Q¡F vâ®jf�š ïU¡F«. nkY« �‹nj¡»Æ‹ �‹kW¥ò 
mj‹ �‹nj¡F¤ âwD¡F vâ®jf�š ïU¡F«. 

e = E0 sin t 

C 

~ 

 

 

 

 

 

 

gl«- 4 ( a ) 

0 

e 
i 

t 

 

1 
e,i 

y 

y' 

x 

gl«- 4 ( b ) 

ec 

 

 

1 

90° 

 

gl«- 4 ( c ) 
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Concept of Impedence, Admittance Susceptance & Conductance: 
k¿¥ò,  �U¥ò �‹ V‰ò,  �‹ fl¤j« M»at‰¿‹ nfh£ghLfŸ 
(Impedance) �‹bdâ®¥ò 
 
      �‹bdâ®¥ò v‹gJ AC R‰¿š, �‹ndh£l¤âid vâ®¡F« 
g©ghF«. ïJ �‹jilah¡» (Resistance) k‰W« �‹kW¥ò (Reactance) 
M»at‰¿‹ nr®itahF«, ïJ 'Z' v‹w vG¤jhš F¿¥ãl¥gL»wJ.  ïj‹ 
myF ohm  MF«. nkY« ïJ xU á¡fš vx MF«. ïj‹ bkŒghfkhdJ 

(Red  art) �‹jilah¡»ahî«, f‰gidghfkhdJ (Imaginary Part) 
�‹kW¥ghfî« ïU¡F«. 

,
V

Z Z R j
I

     

2 2( )LZ R X Xc  
 

 

�‹�U¥ò (Admittane)  
 

�‹bdâ®¥ã‹ nebuâ® MF«. ïij Y v‹w vG¤jhš 
F¿¥ãl¥gL»wJ.  ïj‹ myF mho MF«. 

  
1

1/y v
Z

   

nkY« ïJ xU á¡fšv© MF«. ïj‹ bkŒ gFâahd �‹fl¤j« 

(Conductance) v‹D«, f‰gid gFâahdJ �‹V‰ò (Susceptance) v‹W« 
miH¡f¥gL»wJ.  

�‹V‰ò (Susceptance)  

 

ïJ �‹kW¥ã‹ ne® vâ� MF«.  ïij 'B'  v‹w vG¤jhš 
(reactance) F¿¡»‹nwh«. ïj‹ myF mho MF«.  

 

�‹fl¤j« (Conductance) 

 

ïJ �‹jilah¡»Æ‹ nebuâ® MF«. ïij G  v‹w vG¤âdhš 
F¿¡»‹nwh«.  ïj‹ myF mho MF«.  

1
B

x

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R-L M»ait bjhl® ïiz¥ãš [R-L   Series Circuit] 

 

"R" v‹w �‹jilíŸs �‹jilah¡» "L" v‹w �‹ö©lš 
M»at‰nwhL "e" v‹w �‹�a¡F �iríila khWâir �‹�a¡F 
Éir_y« bjhl® ïiz¥ãš ïiz¡f¥gLtjhf bfhŸnth«. gl« (5a)  

   

 

 

 

 

      

sine E wto  

R‰¿š ghí« bkh¤j �‹dG¤jkhdJ, VR k‰W« VL M»at‰¿‹ 
be¿a (Vector) TLjY¡F rkkhf ïU¡F«. 

R LV V V  
  

 

. . LV I R I X 


 

2 2( . ) ( )LV I R IX   

2 2
LI R X   

;V IZ   

ïâš Z �‹bdâ®¥ò    2 2
LR X   

f£l nfhz« (Phase angle)  1 1tan tan LXIXL

IR R
     
    

   
 

R-L bjhl® R‰¿š �‹dG¤jkhdJ, �‹ndh£l¤ij o  v‹w f£l nfhz 
�¤âahr¤âš Kªâ ïU¡F« ( gl«. b) 

R-C  M»ait bjhl® ïiz¥ãš 
 
 
 

gl«- 5 ( a ) 

VR 

L 

e = E0 sin t 

~ 

 

 

 

 

 

 

VL 

I 

R 

gl«- 5 ( b ) 

VR = IR 

 

V 

I 

VL = I XL 

 
 
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(RC – Series Circuit ) 
 

�‹jilah¡»  R k‰W« �‹nj¡» C bjhl® ïiz¥ãš e    v‹w 

AC Ä‹dG¤j¤â‰F ïilna bfhL¡fg£LŸsjhf¡ fUJnth« (gl«. 6a)  
 

bkh¤j �‹dG¤jkhdJ VR k‰W« Vc  M»at‰¿‹ be¿a (vector) 

TLjY¡F rkkhf ïU¡F«.              

                       sine E wto  

                             

 

   

 

 

 

 

RV V Vc 
 

 
      IR IXc   

2 2( ) ( )V IR IXc   

       2 2I R Xc   

   .V I Z  

ïâš 2 2Z R Xc   

V
Z

I
   

Rc - bjhl® R‰¿š �‹ndh£lkhdJ �‹dG¤jâid o  v‹w f£l nfhz 
�¤âahr¤âš Kªâ ïU¡F« (gl«. 6b). 

�‹jilah¡» �‹ö©o k‰W« �‹nj¡» M»ait bjhl® ïiz¥ãš. 
 

"R" v‹w �‹jilíŸs �‹jilah¡F "L" v‹w �‹ö©lš v© 
bfh©l �‹ö©o k‰W« "C" v‹w �‹nj¡F¤ âw‹ bfh©l  �‹nj¡» 
M»at‰nwhL "e" v‹w �‹�a¡F  �iríila khWâir �‹�a¡F 
Éir_y« bjhl® ïiz¥ãš ïiz¡f¥gLtjhf bfhŸnth«. gl« (7a)  

 

 

gl«- 6 ( a ) 

VR 

C 

e = E0 sin t 

~ 

 

 

 

 

 

 

VC 

I 

R 

gl«- 6 ( b ) 

VR = IR 

 

V 

I 

VC = I XC 

 

 



51 
 

 

 

 

 

 

 

 

 

(a) RLC  bjhl® R‰W 
(b) �‹dG¤j f£l¥ gl«  

R‰¿š ghí« �‹ndh£l«  I vd¡ bfhŸnth«. 

�‹jil¡F FW¡nf cŸs �‹dG¤j ntWghL RV IR  

 (ïJ I íl‹ xnu f£l¤âš ïU¡F«) 

�‹ö©o¡F FW¡nf cŸs �‹dG¤j ntWghL 
L LV IX   

(I – I Él VL MdJ / 2  f£l« ã‹j¤» ïU¡F«). 

bt›btW cW¥òfS¡F FW¡nf cŸs �‹dG¤j ntWghLfŸ gl« 7b –š 
cŸs �‹dG¤j f£l¥ gl¤âš  

(Voltage Phasor) fh£l¥g£LŸsJ. 

VL k‰W« Vc v‹gd x‹W¡bfh‹W 180  f£l ntWgh£oš cŸsd. 
�‹R‰¿id �‹Ãiy¤ j‹ik cilajhf¡ fUâdhš VL k‰W« VC ï‹ 

bjhFga‹ ( )L cV V  vd mikí«. brašgL¤j¥gL« �‹dG¤j« ,R LV V  

k‰W« 
C

V  M»at‰¿‹ bt¡l® TLjyhf mikí«. 

2 2 2OB OA AB   

2 2 2( )R LV V V Vc    

2 2( )LR cV V V V    

2 2( ) ( )L cV IR IX IX    

VR = IR 

 

B 

I 

VL - VC 

 

 

VL  

VC  

0 A 

V 

90° 

gl«- 7( b )  

VR 

L 

e = E0 sin t 

~ 

 

 

 

 

 

 

VC 

I 

R 

VL 

C 

   gl«- 7 (a)   
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2 2( )L cI R X X    

2 2( )L C

V
Z R X X

I
     

 2 2( )L C
R X X     v‹gJ �‹jilah¡», �‹ ö©o  k‰W« �‹nj¡» 

M»ait nr®ªj mik¥ã‹ bjhFga‹ vâ®¥ò (Effective Opposition) MF«. 
ïJ  �‹bdâ®¥ò vd¥gL«. nkY« ïJ Z vd F¿¡f¥gL»wJ. ït‰¿‹ 
kâ¥òfŸ gl« 7C-š cŸs �‹bdâ®¥ò tiugl¤âš F¿¡f¥g£LŸsd. 

�‹dG¤j¤â‰F«, �‹ndh£l¤â‰F« ïilna cŸs f£l nfhz« (Phase 

angle)  -I �œfhQ« rk‹gh£o‹ _y« fhzyh«. 

tan
LL

R

IX IXV V

V IR

c c


 

 

                                                              

tan    CL
X X

R





 bjhF¥ga‹ �‹kW¥ò 
  �‹jil                                                                                                      

1tan L C
X X

R
   

   
   

 

 

 

 

 
 
 
 

�‹bdâ®¥ò gl« 

sin( )oI wt  
 v‹gJ vªj xU fz¤âY« R‰¿š ghí« 

�‹ndh£lkhF«. 
RLC R‰¿š bjhl® x¤âirî mšyJ �‹dG¤j x¤âirî [RLC 

Series Circuit Resonant Voltage] vªj xU fz¤âY« bjhl® RLC R‰¿š 
ghí« �‹ndh£l« 

XL = XC 

 

B 

R 

XL - XC 

 

 

XL  

XC  

0 
A 

Z 

gl«- 7 ( c )  
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 
2 22

2 1L C

v v v
I

z R x x
R L

c




  
   

  
 

 

nfhz mâ®bt©Â‹ xU F¿¥ã£l kâ¥ã‰F �‹ö©oÆ‹ �‹ 
kWg¡f« �‹nj¡»Æ‹ �‹kW¥ò« x‹W¡bfh‹W rkkhf ïU¡F«. 

1
L

c



  

vdnt �‹bdâ®¥ò áWkkhf khW«. mJ Z = R vdmikí«.  mjhtJ 

I, V íl‹ xnu f£l¤âš ïU¡F«. vªj xU F¿¥ã£l mâ®bt©Q¡F 
R‰¿‹ �‹bdâ®¥ò áWkkhfî«, �‹ndh£l« bgUkkhfî« khWnkh mªj 
F¿¥ã£l mâ®bt© R‰¿‹ x¤âirî  mâ®bt© (Resonant Freg) 

vd¥gL«.  bgUk �‹ndh£l« mDkâ¡F«.  ï¤jifa R‰WfŸ bjhl® 
x¤âirî¢ R‰W mšyJ V‰ò¢ R‰W vd miH¡f¥gL»wJ. 
x¤âirî ÃiyÆš R‰¿š ghí« bgUk �‹ndh£l«  

 
o

V
I

R
  

R‰¿‹ �‹bdâ®¥ò R‰¿‹ �‹jilah¡»Æ‹ �‹jil¡F rk« 
MF«.  mjhtJ z=R vdnt R‰¿š bgUk �‹ndh£l« ghí«. 

 

1

1
2

1

2

o

o

L
C

v
LC

V
LC




 





 



 

ïiz R‰WfŸ (Parallel circuits) 

R.L M»ait g¡f ïiz¥ãš 
 
(RL Parallel circuits) 
 

�‹ jilah¡» ``R” k‰W« �‹ö©o ``L‟‟ M»ait g¡f ïiz¥ãš 
``e‟‟ v‹w ac �‹dG¤j¤â‰F ïilna bfhL¡f¥g£LŸsjhf fUJnth«.  
gl« (8a) �‹R‰¿id �‹Ãiyk j‹ik cilajhf fUâdhš  
 
 
 
 

 
 

gl«- 8 ( a )  

 

L 

e
 =

 E
0
 s

in
 


t ~ 

 

 

 

IR 

R 

IL 

I 
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�‹R‰¿�š ghí« �‹ndh£l« 

RI  k‰W« 
LI  M»at‰¿‹ be¿a (Vector) 

TLjY¡F rkkhf ïU¡F«. 
 

 

1 1

R L

L

L

I I I

V V
I

R jwL

V
R jwL

I V G jB

I Vywherey G jB

 

 

 
  

 

 

  

 

=ÄÉL¥ò

 

 

(Conductance) �‹fl¤J« G = 1
R  

(Susceptance) �‹V‰ò  B= 1
LX  

ïªj RL g¡f ïiz¥ãš �‹dG¤jkhdJ �‹ndh£l¤âid   v‹w 
nfhz¤âš gl«. 8(b) cŸsJ nghš Kªâ ïU¡F« 
 

R-C M»ait g¡f ïiz¥ãš (RC Parallel circuit) 

R v‹w �‹jilah¡» k‰W« ``C‟‟ v‹w �‹nj¡» M»ait ``e‟‟ v‹w 
�‹�a¡F �iríila khWâir �‹�a �ir_y« g¡f ïiz¥ãš 
ïiz¡f¥gLtjhf¡ bfhŸnth«. gl«(9a) R‰¿š ghí« �‹ndh£l« ``I‟‟ 
vd¡ bfhŸnth«.  R‰¿�š ghí« bkh¤j �‹ndh£lkhdJ RI k‰W« CI

M»at‰¿‹ TLjY¡F rkkhf ïU¡F«. 
 
 
 
 
 
 

 
 

gl«- 8 (b)  

 

IR 

 

 

 

 

 

 

 

 

 

 

 

IL  

V 

I 

gl«- 9 ( a )  

 

C 

e 
= 

E 0
 s

in
 

t 

~ 

 

 

 

 

 

 

IR 

R 

IC 

I 

IR 

 

 

 

 

 

 

 

 

 

IC  

V 

I 

gl«- 9 ( b )  
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 

1

R C

c

c

I I I

V V
I

R jXc

j
V

R Xc

I V G jB

I V y y G jB

 
 
 

 

 

 

 

   

 

ïâš

 

 
ïªj RC g¡f ïiz¥ãš �‹ndh£lkhdJ �‹dG¤j¤âid `` ''  v‹w 
nfhz¤âš Kªâ ïU¡F«. gl«. 9b 

 

R-L-C g¡f ïiz¥ãš 
 

‘R v‹w �‹jilíŸs �‹jilah¡» „L’ v‹w �‹ö©lš v© 
bfh©l �‹ ö©o k‰W« „C’ v‹w �‹nj¡F âw‹ bfh©l �‹nj¡» 
M»at‰nwhL ‘e’ v‹w �‹�a¡F �iríila khWâir �‹�a¡F 
�ir_y« g¡f ïiz¥ãš ïiz¡f¥gLtjhf fUJnth«.  gl«.10a 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
R‰¿š ghí« bkh¤j �‹ndh£lkhdJ �‹dG¤j¤âš Kªâ mšyJ 

ã‹j¤» ïU¡F«.  mjhtJ L CX X  vd ïUªjhš RLg¡f ïiz¥ò¥nghš 

brašgL« mšyJ C LX X  vd ïUªjhš RC g¡f ïiz¥ò¥nghš 

brašgL«.  gl«. 10b 

 

 

gl«- 10 ( a )  

 

L 

e 
= 

E 0
 s

in
 

t 

~ 

 

 

 

 

 

 

IR 

R 

IL 

I 

C 

IC 

gl«- 10 ( b )  

 

XC > XL  

 

XL > XC 

 

IC  

IL  

IR  

I  

I  

V 
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POWER & POWER FACTOR 
�‹R‰¿š âw‹ & âw‹ fhuÂ 

 
khWâir �‹R‰¿š �‹ndh£lK« �‹�a¡F �irí« fhy¤ij 

rh®ªJ bjhl®ªJ khW«.  vdnt xU F¿¥ã£l fz¤âš âwid fz¡»£L 
ã‹d® xU KG¢R‰W¡F« ruhr� âw‹ fz¡»l¥gL»wJ.  vdnt 
vªjbthU fz¤âY« AC �‹R‰¿‹ âw‹ v‹gJ m¡fz¤âš �‹�a¡F 
�ir¡F« R‰¿š ghí« �‹ndh£l¤â‰F« cŸs bgU¡fšgy‹ vd 
tiuaW¡f¥gL»wJ. 

vªjbthU fz¤âY« �‹�a¡F �ir k‰W« �‹ndh£l¤ij 
�œ¡f©lthW vGjyh«. 

 
sin

sin( )

o

o

e E wt

i I wt 



 
 

ïâš `` ’’ v‹gJ AC R‰¿š �‹�a¡F �ir¡F« �‹ndh£l¤â‰F« 
cŸs f£l ntWghL MF«.  xU KG¢R‰¿š ga‹gL¤j¥gL« ruhr� âw‹  

  sin( ) sin

T

T

O
av o oT

O

O

i edt

P I wt E wt

dt





  





 

ïjid RU¡f 

cos ( )
2

cos cos
2 2

o o
av

o o
av rms rms

av

E I
P a

E I
P E I

P



 

 

   

 njh‰w âw‹× âw‹ fhuÂ

 

ïâš njh‰w âw‹ = rms rmsE I  k‰W« âw‹ fhuÂ = cos  

xU AC . 

 
Ãfœî TW (1 ) �‹jilaf R‰W 
 

R‰whdJ v¥bghGJ öa �‹jilah¡»ia¥ bgW»wnjh mjid 
�‹jilaf R‰W vd miH¡f¥gL«.  m¤jifa Ãfœ�š 0cos   vdnt 
mâf¥goahd �‹âw‹ å© �ua« M»wJ. 
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Ãfœî TW (2)  
öa �‹ö©o mšyJ �‹nj¡» R‰WfŸ R‰whdJ �‹ö©o 

mšyJ �‹nj¡»ia k£Lnk bg‰¿U¡Fnkahdhš mj‹ �‹dG¤jK« 

�‹ndh£lK« 
2

  v‹w f£l �¤âahr¤âš ïU¡F«.  vdnt  cos 0   

ïj‹ fhuzkhf �‹ndh£l« R‰¿š ghŒªjhš �‹âwdhdJ å© �ua« 
brŒa¥gLtâšiy. ï¤jifa �‹ndh£l« th£byÞ (Wattles) 

�‹ndh£l« vd tH¤f¥gL«. 
 

Ãfœî TW ( 3 ) RLC bjhl® R‰WfŸ  
 

RLC bjhl® R‰¿š âw‹ �ua¤â‰fhd rk‹ghLfŸ (a)š 
bfhL¡f¥g£LŸsd.  ïâš  

 
 1tan

c LX X

R
 


  

vdnt -  �‹ kâ¥ò RC,RL,RLC R‰WfËš RÊak‰wjhf ïU¡F«. 
 

Ãfœî TW (4)  RLC bjhl® x¤âirî R‰¿š âw‹ �ua«. 
 

x¤âirî ÃiyÆš c LX X =0 k‰W« 0  vdnt cos 1   k‰W« 
2 2P I z I R  Mifahš mâf¥goahd âw‹ �ua« R‰¿‹ x¤âirÆš 

V‰gL«. 
 

_‹W f£l ïUâir �‹ndh£l mik¥ò (Three Phase A.C. System) 

 
_‹W f£l ïUâir �‹ndh£l mik¥ãš _‹W xU f£l ïUâir 

�‹dG¤j¤Jl‹ ïizªâU¡F«.  ïâš x›bthU f£lK« 120
 f£l 

ntWgh£oš ïU¡F«.  ïit R,Y,B vd F¿¥ãl¥gL« ït‰¿‹ ca®kâ¥ò 
x‹whf ïU¡F«.  _‹W f£l ïUâir �‹ndh£l mik¥ò �œfhQ« 
e‹ikfis¡ bfh©LŸsJ. 

 
 

e‹ikfŸ 
1. _‹W f£l �‹ndhoÆš V‰gL« ïG�ir rk¢Óuhf ïU¡F«. 
2. _‹W f£l brY¤j¤â‰F Fiwthd �‹fl¤J« bghUŸ njit.  

vdnt brY¤j¤â‹ bryî Fiw»wJ. 
3. F¿¥ã£l r£l msî¡F _‹W f£l �‹ndho mšyJ cUth¡» xU 

f£l¤ij Él mâf btËÆil bfhL¡»wJ. 
4. _‹W f£l �‹ndho¡F j‹ta bjhl¡F« âw‹ cŸsJ. 
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_‹W f£l �‹dG¤j¤â‹ cUth¡f«. 
 

mid¤J eåd cUth¡»fS« _‹W f£lkhfnt cŸsd. ïâš 
_‹W R‰WfŸ cŸsd ïªj R‰¿š gl« 1š fh£oathW 120f£l ntWgh£oš 
3 �‹dG¤j¤fŸ , ,R y BE E E c‰g¤âahF«. ïªj �‹dG¤j¤fË‹ 

fÂjrk‹ghL �nH bfhL¡f¥g£LŸsJ. 
 
 
 
 
 

 
 

 
 

RE sinmV wt  

yE sin( 120 )mV wt    

BE sin( 240 )mV wt    
 
�‹ bjhl® mG¤j« (line voltage) 

 
_‹W f£l mik¥ãš VnjD« ïu©L bjhl®fS¡F ïil¥g£l 

�‹dG¤j« �‹bjhl® mG¤j« vd¥gL«. 
 
 

bjhl® �‹ndh£l« (Line current) 
 _‹W f£l mik¥ãš VnjD« xU bjhl�š bršY« �‹ndh£l« 

bjhl® �‹ndh£l« vd¥gL«. 
 
 

f£l �‹dG¤j« (phase Voltage) 

ïJ VnjD« xU R‰W¡F ïil¥g£lmšyJ VnjDbkhU eLÃiy¤ 
bjhlU¡F« ïil¥g£l f£l �‹dG¤jkhF«. 

 
 

f£l �‹ndh£l« (phase current) 

ïJ VnjD« xU R‰W¡F tÊna bršY« �‹ndh£l« f£l 
�‹ndh£lkhF«. 

 
 
 

 

120° 

EY 

120° 

120° 

EB 

ER 

gl«- 1  
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rkÃiy R‰W (balanced circuit) 

 
_‹W f£l rkÃiy R‰¿š mid¤J �‹dG¤jK« k‰W« 

�‹ndh£lK« rkkhf ïU¡F«. 
 

 

rkÃiyÆšyh R‰W (unbalanced circuit) 

 
rkÃiyÆšyh R‰¿š bjhl® �‹dG¤j« k‰W« �‹ndh£l« rkkhf 

ïU¡fhJ. 
 

 

_‹W f£l ïiz¥ã‹ tiffŸ 
 
_‹W f£l V‰w¤fis ïU tiffËš ïiz¡f¢ brŒayh«. 

1. Þlh®(m)y ïiz¥ò 

2. blšlh (m) f©Â ïiz¥ò 
 

 
Þlh® ïiz¥ò(y) 

 

ïªj ïiz¥ãš RUŸfŸ AA‟ k‰W« BB‟ k‰W« CC‟ gl« ïu©oš 
fh£oago ïU¡F«.  ïâš eLÃiy(m) bghJthd òŸË ïU¡F«. 

 
 
 
 

 
 

 

 

 

 

 

 

VL k‰W« IL v‹gJ bjhl® �‹dG¤j¤â‹ bjhl® �‹ndh£l« MF«.  
ïj‹go xU rkÃiy R‰¿š 
 
 VRY =VRB=VYB=VL 

  IR = IB= IY= IL 

 

gl«- 2  

 

Y 

B 

R 

VL 

IR 

IY 

IB 

A 

 

A 

C 
B 

B 

C 

20 

V 
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f£l �‹dG¤j« v‹gJ VnjDbkhU RUS¡F ïil¥g£l 
�‹dG¤jkhF«.  mjhtJ 
 

 Vf£l« = VAA’ = VBB’ = VCC’ 

 

nkY« f£l �‹ndh£l« v‹gJ VnjDbkhU RUŸ tÊna bršY« 
�‹ndh£lkhF«.  gl« 2š ïUªJ Þlh® ïiz¥ãš bjhl® �‹ndh£l« 
f£l �‹ndh£l« rkkhf ïU¡F«. 
 

 Ibjhl® = If£l« 
 

bjhl® �‹dG¤jkhdJ, f£l �‹dG¤j« nghš 3  kl§F mâfkhf 
ïU¡F«. 

 Vbjhl® = 3  V f£l« 

 

 
 
 
 
 
 
 
 
 

 
ïªj R‰W Mu gl« 3š bjhl® �‹dG¤j« VRY MdJ f£l 

�‹dG¤j« VRN šk‰W« VYN ïitfË‹ R‰W Mu TLjY¡F rkkhf 
ïU¡F«. 

 

 
RY RN YN

2 2

RN YN RN YN

V  = V V

V V 2V V cos120

 - 

       =  
 

 
rkÃiy R‰¿‰F  
 

2 2 2

2

RY

3

3

P P p

P

L p

V V v

V

V V V

  



 

 

Vbjhl® = 3  Vf£l 

VYN 

VBN 

VRY 

-VYN 

RN 

gl«- 3 
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âw‹      = 3 Vp Ip cos𝜃 

               = 3
3

LV
cosLI   

âw‹ = 3 cosL LV I W  

 
 

blšlh ïiz¥ò 
 
 
 
 
 
 
 
 
 
 
 

 
 
_‹W f£l¤âš cŸs _‹W RUŸfS« gl« 4š cŸsJ nghš 

ïiz¡f¢ brŒjhš mj‰F blšlh mšyJ f©Â ïiz¥ò v‹W bga®.  
ïªj blšlh ïiz¥ãš bjhl® ã‹dG¤jK«, f£l �‹dG¤jK« rkkhf 

ïU¡F«.bjhl® �‹ndh£lkhdJ f£l �‹ndh£l¤ij¥nghš 3 mâfkhf 
ïU¡F«. 
 VLINE (bjhl®)   = VPHASE (f£l«) 

 I bjhl®          = 3  I(f£l«) 

 âw‹           = 3 Vp Ip cos𝜃 

                               = 3
3

LV
cosLI   

 âw‹           = 3 cosL LV I W  

v.f.1 
_‹W xnu j‹ikíila RUŸfŸ j�¤j�na 15  �‹jil k‰W« 

5H ö©l¤ijí« blšlh ïiz¥ãš bg‰W 415V, 50HZ _‹W f£l �‹ 
tH¤Ftijí« bg‰WŸsJ. mt‰¿‹ (m) bjhl® �‹ndh£l«(M) âw�‹ 
fhuÂ (ï) âw‹ M»aitfis f©l¿f 

 
 

gl« - 4 
IL 

VL 

VL 

VL 

R 
IL 

IL 

B 

Y 

A 

C 

B B 

C 

A 
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Ô®î 
 
                                               
 
 

   
 

 

 
 
 
f£l¤ ö©l¤â‹ kâ¥ò 

 XL Phase = 2 fL  

 =
  2 50 0.5

157.07




 

f£l kâ¥ã‹ kâ¥ò 

 
       

2 2 2 2
15 157.07

157.79

ph ph phZ R X   

 

 

f£l �‹ndh£l«  
415

2.63
157.79

ph

ph

V
A

Z
    

blšlh ïiz¥ãš 3L pI I  

bjhl�‹ �‹ndh£l« 3 2.63 4.55A    

âw�‹ fhuÂ 15
0.095

157.79

R
Cos

Z
    ãªâíŸsJ. 

âw‹ = 

 

3 cos

3 415 4.55 0.095

311

L LV I

W



   

  
 

 
x¤âirî (Resonance) 

 

xU R.L.C R‰¿š bkh¤j ãuâgÈ¥ò ó{akhf ïUªjhš mªj R‰W 
x¤âir�š cŸsJ v‹w brhšyyh«.  x¤âirî V‰gL« nghJ R‰Wkâ¥ò 

(Impedence) v‹gJ �‹jilahf k£L« ïU¡F«.  nkY« �‹dG¤j«, 
�‹ndh£l« M»ait xnu f£l¤âš ïU¡F«. mjhtJ �‹dG¤j¤â‰F« 
�‹ndh£l¤â‰F« ïilna cŸs f£l nfhz« ó{akhf ïU¡F«. (Phase 

15 
415V 

50Hz 

R 

B 

Y 

15 

15 

0.5H 

0.5H 

0.5H 

         gl« 
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VR 

~ 

 

 

 

 

 

 

VC 

R 

VL 

Angle) Mifahš âw‹ fhuÂ x‹W¡F¢ rkkhf ïU¡F«.  ïu©L 
tifahd x¤âirîfŸ cŸsd. 
 

(i) bjhl® x¤âirî 
(ii)   g¡f x¤âirî 
 

(i) bjhl® x¤âirî 
 

 

 

 

                                                                
                                                                 gl« 
 
 �‹jil, ö©l« k‰W« V‰ã M»a _‹W« bjhl® ïiz¥ãš 
cŸsjhf¡ fUJnth«.  bfhL¡f¥g£LŸs L k‰W« C ‹ kâ¥ã‰F ö©l« 
XL miybt©Q¡F ne® �»j¤âY« V‰ã XC ¡F vâ® É»j¤âY« 

khW»wJ. xU F¿¥ã£l miybt©Âš bkh¤j ãuâgÈ¥ò  L Cx x x 
 

MdJ ó{a« Mf ïU¡F«.  m¥nghJ R‰W kâ¥ò v‹gJ �‹jil rkkhf 
ïU¡F«. nkY« �‹ndh£l« mâfkhf ïU¡F«.  ïJjh‹ bjhl® 
x¤âirî V‰gLtj‰F njitahd ÃgªjidfŸ MF«. 
 
 
 

 
 
 
 
 
 
 
 
                                                       
 
                                                  gl« 

 
vªj xU miybt©Âš x¤âirî V‰gL»wnjh mJ x¤âirî 

miybt© vd¥gL«.  ö©lš k‰W« V‰ã ïilnaíŸs �‹dG¤j 
x¤âirî V‰gL«nghJ tH¤F« �‹dG¤j¤ij�l gykl¤F mâfkhf 

XL 
XL 

XC 

freq 

VL 

I 

VC 
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ïU¡F«.  Mifahš x¤âir�‹ nghJ ö©lš k‰W« V‰ã�ilna 
�‹dG¤j V‰w« V‰gL»wJ.  R‰W Mu gl¤ij¥ gh®¡F«nghJ x¤âir�‹ 
nghJ XL = XC vd ïU¡F«.  Mifahš ö©lÈ‹ ïilnaíŸs 
�‹dG¤j« k‰W« V‰ã�ilnaíŸs �‹dG¤j« rkkhf vâ®âirÆš 
ïU¥gjhš mit x‹W¡bfh‹W Ú¡fkil»wJ.  tH¤»a �‹dG¤j« 
KGtJ« �‹ jil¡F ïilna »il¡»wJ. 

 

bjhl® x¤âirî R‰¿‹ x¤âirî miybt©Â‹ fr v‹gJ x¤âirî 
miybt© vd vL¤J bfhŸnth« bjhl® x¤âir�‹ nghJ XL = XC 

 
2 1

2
2

frL
frc




  

FW¡F bgU¡fš brŒaî« 

 

2 2

2

2

2

4 1

1

4

1 1

4 2

fr Lc

fr
Lc

fr
Lc Lc





 





 

 

Q- fhuÂ miu âw‹ miybt© k‰W« g£il mfy« (Band Width) 

Q- fhuÂ: Q- fhuÂ v‹gJ xU RUŸ mj‹ fhªj nj¡»íl‹ 
x¥ãL«nghJ mj‹ �‹jil vªj ms�‰F Fiwthf cŸsJ v‹gij 
F¿¡F«. 
 

bjhl® x¤âirî R‰¿‹ Q- fhuÂahdJ f«ã RUŸ mšyJ 
�‹nj¡»Æ‹ FW¡nf cŸs �‹dG¤j ntWgh£o‰F brY¤j¥gL« 
�‹dG¤â‰F« cŸs jfî vd tiuaW¡f¥gL»wJ. 
 

 Q=

CL   mšyJ ï‹ FW¡nf cŸs �‹dG¤j«

brY¤J« �‹dG¤j«
 

L ¡F FW¡nf cŸs �‹dG¤j« 2 frL  

fr v‹gJ x¤âir�‹ nghJ khWâir �‹ndh£l¤â‹ mâ®bt© MF«. 

Q fhuÂ = 
2XL frL

R R


  

miuâw‹ miybt©fŸ k‰W« g£il mfy« miybt©Q« 
�‹ndh£l¤â‰F« ïilna tiua¥gL« gl« x¤âirî 
miybt©ÂÈUªJ xnu khâÇahf ïU¡F« x¤âirî 

miybt©Â‹nghJ L Cx x mšyJ 0L Cx x   vdnt �‹ndh£l«  

VI
R

 mâfkhf ïU¡F«.  x¤âirî miybt©Â‹ F1 k‰W« F2 v‹w 
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V/R 

0.707 V/R 

f1 f2 

f 

ïU miybt©fŸ rkbtËÆš ïU¡F« ïªj miybt©Â‹ bkh¤j 
ãuâgÈ¥ghdJ rkkhf ïU¡F«. 

L Cx x R   Mifahš  

ïj‹ kâ¥ò 

 
22

2 2

22 2

2

L CZ R x x

R R

R R

Z R

  

 

  



 

nkY« �‹ndh£l« 
v v

I
z z

   

x¤âir�‹ nghJ V‰gL« mâfg£r �‹ndh£l« 
V

R
Mf ïU¥gjhš F1 

mšyJ F2 V‰gL« miybt©Â‹ �‹ndh£l« 
1

2
kl¤F mšyJ 70.7%

x¤âir�‹ nghJ V‰gL« �‹ndh£l¤â‰F rkkhf ïU¡F«.  nkY« 
�‹âwdhdJ  F1mšyJ F2 š 

2 2
2

1 2( )
22

V V
f or f I R W

RR

 
   

 
 

ïJ 50 %  mšyJ x¤âir�š V‰gL« miuâwD¡F¿a ÃgªjidahF«.  
Mfnt F1 k‰W« F2 miybt©fŸ miuâw‹ miybt© vd¥gL«. 
 
g£il mfy« 
 ïu©L miuâw‹ miybt©Q¡F« F1 k‰W« F2 ïilna cŸs 
miybt© mfy«  g£ilmfy« vd¥gL«.  g£ilmfy« v‹gJ x¤âirî 
R‰¿‹ T®ikia F¿¡F«.  Q  fhuÂ v‹gJ x¤âirî  
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miybt©Q¡F«, g£il mfy¤â‰F« ïilna cŸs �»j« MF«.  Q  

fhuÂ=
2 1

rf

f f  
Mifahš g£il mfy« Fiwthf ïUªjhš Q fhuÂ 

mâfkhf ïU¡F«.  ïj‰F RUË‹ �‹jil  R kâ¥ò mj‹ fhªjnj¡» 
cl‹ x¥ãL«nghJ Fiwthf ïU¡fnt©L«. miuâw‹ miybt©fŸ 
F1 k‰W« F2 �‹ kâ¥ò �œ¡f©lthW fz¡»l¥gL»wJ. 

f1 (m ) f2 miybt©Â‹ 

( )L Cx x R   

Fiwªj miuâw‹ miybt© f1š 
C LX X  

mjhtJ  

1

1

2

1 1

2

1 1

2 2

1

2

2

1

1

1 0

4

2

1

2 (2 )

W L R
W C

W LC W CR

LCW RcW

Rc R c LC
W

Lc

R R

L LCL

 

 

  

  



  

 

2

2

R

L

 
 
 

‹ kâ¥ò 
1

LC
l‹ x¥ãL«nghJ �f Fiwthf cŸsJ. vdnt 

t®¡f¤âš cŸs Kjš Kiw jÉ®¤JÉlyh« 

1

1

1

1

1

2

1
2

2

1
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
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ne®kiw kâ¥ig k£L« vL¤J bfhŸnth« 

1
4

r

R
f f

l
   
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RL 
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I2 
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I1 sin  
I1 

I 

ïnjnghš 2f ‹ kâ¥ig fz¡»lyh« 

2
4

r

R
f f

l
   

g£ilmfy« 2 1 2
2

R
f f h

l
   

mjhtJ Q fhuÂ  

2 1 / 2

2

r rf f

f f R L

frL

R





 




 

 Q fhuÂ 2 frL

R


  

 

g¡f x¤âirî (Parallel Resonance) 

 

 

 

 

 
 
RUŸ  

xU �‹nj¡F k‰W«  g¡f ïiz¥ãš cŸsjhf bfhŸnth«.  RUË‹ 
fhªjnj¡» (L) k‰W« �‹jil RL M»ait gl¤âš fh£oathW 
ïiz¡f¥g£LŸsJ.  ïªj R‰¿š x¤âirî V‰gLtj‰F �‹dG¤jK«, 
�‹ndh£lK«, xnu f£l¤âš ïU¡f nt©L« ïj‰F 

2 1 sinI I   Mf 
ïU¡fnt©L«. 
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Þlh®-blšlh kh‰WKiw (Star-Delta Transformation) 

 
Þlh®-blšlh kh‰WKiw v‹gJ tÈa tiyaik¥ã‹ Ô®îfis¡ 

f©l¿a cjî« xU bjhÊšE£gkhF«.  mo¥gilahf VnjD« _‹W R‰W 
_y¤fËš, mjhtJ �‹jil, �‹nj¡» mšyJ �‹ö©o M»at‰iw 
ïu©L tifahf ïiz¡fyh«.  xU tif Þlh® ïiz¥ghF« mšyJ Y 
ïiz¥ghF«.  k‰bwhU tif blšlh ïiz¥ghF«.  Þlh® ïiz¥ò R‰W 
v‹gJ _‹W _y¤fŸ gl«. 1 (a) nghš ïiz¡f¥gLtnj MF«.  
mnjnghš, R‰W gl«. 1 (b)š cŸsJ nghš ïUªjhš (blšlh ïiz¥ò 
v‹W«) Twyh«. 

 
 
 

 
 

 

 

 

0 
RC RB 

RA 

A 

B C 

R2 R1 

R3 

A 

B C 

gl« 1 ( a )  
gl« 1 ( b )  

 



69 
 

nkny cŸs  R‰WfŸ rk« MF«. 

v¥goba�š, Kida¤fËš AB, BC k‰W« CA cŸs �‹jilfŸ rk«.  Þlh® 
ïiz¥ig vL¤J¡bfhŸnth«. gl« 1.(a) �‹jilfŸ AB, BC  k‰W« CA 
Kida¤fËš 

RAB(Y) = RA+RB 
RBC(Y) = RB+RC 
RCA(Y) = RC+RA 

mnjnghš, blšlh ïiz¥ò tiyaik¥ò (gl« 1. b), �‹jilfŸ, 

1 2 3

1 2 3

1 2 3

3 1 2

3 1 2

1 2 3

2 1 3

2 1 3

1 2 3

( )
( ) ( )

( )
( ) ( )

( )
( ) ( )

AB

BC

CA

R R R
R R R R

R R R

R R R
R R R R

R R R

R R R
R R R R

R R R


   

 


   

 


   

 







  

ï¥bghGJ Þlh® k‰W« blšlh rk‹ghLfis rk‹ brŒjhš, 

1 2 3

1 2 3

3 1 2

1 2 3

2 1 3

1 2 3

( )
(1)

( )
(2)

( )
(3)

A B

B C

C A

R R R
R R

R R R

R R R
R R

R R R

R R R
R R

R R R


      

 


      

 


      

 

 

rk‹ghL (2)-I(1) ïš fÊ¤J (3)-I T£odhš, 

1 2

1 2 3

1 3

1 2 3

(4)

(5)

A

B

R R
R

R R R

R R
R

R R R

     
 

     
 

 

k‰W« 2 3

1 2 3

(6)C

R R
R

R R R
 

 
 

  

Mfnt blšlh ïiz¥ig R1 R2  k‰W« R3,  Þlh® ïiz¥ghf RA,RB  

k‰W«    RC   kh‰w (4) (5) (6) rk‹ghLfis ga‹gL¤j nt©L«.   ï¥bghGJ, 
rk‹ghLfŸ (4) k‰W« (5), (5) k‰W« (6), (6) k‰W« (4) M»at‰iw 
bgU¡»dhš, ãwF mj‹ TLjš rk‹ghL, 
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 

2 2 2

1 2 3 3 1 2 2 1 3

2

1 2 3

7
( )

A B B C C A

R R R R R R R R R
R R R R R R

R R R

 
   

   
 

 rk‹ghL (7) ï‹ ïl¥g¡f¤ij, RA bfh©L tF¤jhš  R3 cUthF«; RB 

bfh©L tF¤jhš R2 cUthF« k‰W« RC bfh©L tF¤jhš R1 cUthF«. 
 

Mfnt,  1
A B B C C A

C

R R R R R R
R

R

 
  

              
2

3

A B B C C A

B

A B B C C A

A

R R R R R R
R

R

R R R R R R
R

R

 


 


 

 nkny bfhL¡f¥g£LŸs Ô®îfis bfh©L, Þlh® ïid¥ò¥ 
bfh©l¢ R‰¿id, blšlh  ïiz¥ò¡ bfh©l¢ R‰whf kh‰wyh«  
 
 
 
 
                                                       
 

 

 

 

v.fh..1:  bfhL¡f¥g£LŸs blšlh ïiz¥ò R‰¿‰F, Þlh® ïiz¥ò R‰iw 
f©l¿f (gl«. 3) 

Ô®î: 
                                

 

 

 

 

 

 

RC 

RA 

A 

B C 

RB 

R1 R2 

R3 

gl«- 2  

A 
C 

B D 

12 14 

13 

gl«- 3 
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nkny  cŸs R‰¿š blšlh ïiz¥ò Þlh® ïiz¥ghf kh‰w¥gl nt©L«  
.gl«. 4(m) 

 

 

 

 

 

  

š ïUªJ Y kh‰WKiw _y«, 

1 2

3

13 12 13 14
;

14 13 12 13 14 12

12 14

14 13 12

R R

R

 
 

   




 

k‰W«
 

1 2 34 , 4.66 , 4.31 .R R R        

Þlh® ïiz¥ò R‰iw gl«. 4M �š fh©ã¤JŸnsh«. 

v.fh. 2 : bfhL¡f¥g£LŸs Þlh® ïiz¥ò R‰¿‰F rkkhd blšlh 
ïiz¥ò R‰iw f©l¿f (gl«. 5) 

 

 

 

 
 
Ô®î: 
 blšlh-ïiz¥ò R‰whf gl« 6.(a) �š cŸsJ nghš kh‰wyh«. 

 Y ïš ïUªJ   kh‰WKiw. 

1

20 10 20 5 10 5
17.5

20
R

    
  

 

 

 

R2 

R3 

A 

B 

C 

R1 

12 14 

13 

gl«- 4 ( a )  

4.31 

4.66 4 

gl«- 4 (b )  

C 

A 

B 

10 

20 5 

gl« - 5  
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gl« .6 

2

3

20 10 20 5 10 5
35

10

20 10 20 5 10 5
70

5

R

R

    
  

    
  

 

mj�‹, rkkhd blšlh R‰W gl«. 6 (b)š cŸsJ. 

 

3.     ïu£ilfS« ïu£il¤j‹ikí«:  (Duals and Duality) 
 
 X›bthU R‰¿Y«, n#hofŸ mitfS¡F ïizahd n#hofS¡F 

V‰wh‰nghš kh‰W« j‹ik bfh©lJ mit, 
 

�‹ndh£l«    -  �‹dG¤j« 
_L                   - âwªj 
�‹ö©o (L ) - �‹nj¡» (C) 

�‹jil (R )    - �‹fl¤â (G) 
 
 bjhl® ïiz¥ò - g¡f ïiz¥ò   �‹dG¤j _y« - �‹ndh£l 
_y« »®¢rh~¥ �‹dG¤j �â (KVL) - »®¢rh~¥ �‹ndh£l �â  (KCL) 

R-L-C  _y¤fis¤ bjhl® ïiz¥ãš bfh©l, �‹dG¤j _y¤ij¡ 
bfh©l¢ R‰iw vL¤J¡bfhŸnth« (gl«. 7). 

 

 

 
 

 

R2 

R3 
R1 

C 

A 

B 

10 

20 5 

gl« - 6 ( a )  

70 

35 

17.5 

A 

B C 

gl«- 6 (b )  

L R 

V 
C  +_ 

gl«- 7  
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mt‰¿‹ rk‹ghL 

1di
Ri L idt V

dt c
    

mnjnghš, R-L-C   _yf§fis¥ g¡f ïiz¥ghf¡ bfh©l, �‹ndh£l 
_y« bfh©l R‰iw vL¤J¡ bfhŸnth«. (gl«. 8) 

 

 

 

 

mj‹ rk‹ghL, 

1dv
i Gv c vdt

dt L
     

ïu©L �âfisí« gh®¤jhš, mj‹ Ô®îfŸ x‹whf ïU¥gij 
m¿ayh« Mfnt, ï›tiyaik¥òfis, ïu£ilfŸ v‹W miH¡»nwh«. 

ïij tiutj‰F, �œ¡f©l tÊKiwfis ã‹g‰Wjš nt©L« 

1. X›bthU tiyaik¥ã‹ RÊÆY«, xU fQit mik¤jš  nt©L« 
k‰W« nk‰nfhŸ fQ v‹D« fQit tiyÆ‹ btËÆš mik¤jš 
nt©L«. 

2. m©il fQ¡fS¡»ilna nfhLfis tiuªJ, _y§fS¡F 
ïilna mit bršYtJnghš mik¤J, x›bthU _y¤fË‹ 
ïu£ilfisí« mt‰¿‰F gâyhf mik¡f nt©L«. 

vL¤J¡fh£lhf, gl«. 9 ïš cŸsJnghš tiyaik¥ig mik¡f 

 

 

 
 

�âfË‹go, KjÈš fQ¡fis mik¡f nt©L«. 

ãwF nfhLfis tiuªJ, _y¤fË‹ ïu£ilfis kh‰¿aik¡f 
nt©L«. gl«. 10(a)š ïUªJ gl«. 10(b) thf kh‰w nt©L«. 

 

L G 

V 

C  I 

gl«- 8 

L R1 

C  I R2 

gl«- 9  
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v.fh.3: bfhL¡f¥g£LŸs tiyaik¥ã‰F ïu£il tiyaik¥ig tiuf: 
 
 
 

  

 
 
 
Ô®î: 

fQ¡fis mik¤J¡bfhŸf.  fQ¡fis nfhLfis bfh©L 
ïiz¤J, mt‰¿‹ ïu£ilfis kh‰Wf. (gl« 12 (a)) 

 

                                  ïu£il R‰W gl« 12.(b) 

 

 
 
 
 
 
 

 
 
 
 

  

L R1 

C  I R2 

 +_ 

V 

G2 

G1 
C 

gl«- 10 ( a )  

 +_ V 

L 

G1 C 

1 

G2 

2 

3 

gl«- 10 ( b )  

 +_ 

5H 

2 

5F 

1 10V 

 +_ 

5H 

2 

5F 

1 
10V 

1 5H  10A 
5F 

1 2 

gl«- 12 ( a ) 

 

 

 

 

 

 

1 

1 

5F 5H  10A 

2 2 

3 

gl«- 12 ( b ) 
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gl« - 2 

N S 

UNIT - II 
Electrical Machines 

ne®�‹ndho DC MOTOR

ne®�‹ndhoahdJ �‹dh‰wiy ïaªâu M‰wyhf kh‰W»wJ.  xU 
�‹fl¤âia fhªj¥òy¤âš it¡F«nghJ mªj fl¤âÆ‹ ÛJ xU 
ïaªâu�ir V‰gL»wJ.  ïªj j¤Jt¤â‹go ne®Ä‹ndho ntiy 
brŒ»wJ.  ïªj ïaªâu�irÆ‹ âiria ~ãs�¤ ïl¡if �â_y« 
f©l¿ayh«. 

�irÆ‹ msî Ãô£l‹ 

ïâš �ir. ïâš myF Ãô£l‹ 
fhªjö©lš.  ïâš myF btg®/Û 2  

 I  fl¤âÆ‹ tÊahf bršY« �‹ndh£l«, M«ãa®. 

fhªjòy¤âš ïU¡F« fl¤âÆ‹ Ús«, Û£l®. 
vL¤J¡fh£lhf, ïu©L JUt¤fŸ bfh©l ne®�‹ nkh£lhiu vL¤J¡ 
bfhŸnth«. 
 

gl« 1-š �‹ndh£l« bršyhj fl¤âahdJ tl k‰W« bj‹ 
JUt¤fS¡F ïilÆš  it¡f¥g£LŸsJ.  nkY« fhªj�ir¡nfhLfŸ 
tlJUt¤âÈUªJ bj‹JUt« neh¡» ghŒ»wJ.  ïªÃiyÆš fl¤âÆ‹ 
ÛJ vªjbthU �irí« v‰gLtâšiy.  vdnt fl¤âahdJ mirahkš  
xnu ïl¤âš Ãiyahf ïU¡»wJ 

gl« 2-š fhªj¥òy« V‰gl �‹ndh£l« bfhL¡f¥gl�šiy.  Mdhš 
�‹df« (RHšRUŸ) armature cŸs fl¤â¡F �‹ndh£l« 
bfhL¡f¥gL»wJ.  vdnt fl¤âia R‰¿ fhªjgha nfhLfŸ V‰gL»‹wd.  
ïªj nfhLfË‹ âiria nk¡Þbtš j¡if âUF �âÆ‹ _y« 
f©l¿ayh«.  �‹ndh£l« MdJ fl¤âÆš c£brštjhf¡  bfh©lhš 

N S 

      gl« - 1 
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fhªjgha nfhLfË‹ âirahdJ tyŠRÊahf ïU¡F«.  �‹ndh£lkhdJ 
fl¤âia É£L btËtUtjhf vL¤J¡bfh©lhš fhªj 
�ir¡nfhLfË‹ âir ïlŠRÊahf ïU¡F«. 

gl« 3š �‹ndh£l« bršy¡Toa xU fl¤âahdJ fhªjgha¤âš 
it¡f¥g£LŸsJ.  fhªjòy« k‰W« �‹df fl¤â ïit ïu©o‰F« 
�‹ndh£l« bfhL¡f¥gLtjhš ïu©L �âkhd ghanfhLfŸ 
V‰gL»‹wd.  fl¤âÆ‹ nk‰gFâÆš fl¤âÆdhš V‰gL« gha 
nfhLfË‹ âirí« JUt¤âdhš V‰gL« fhªjòa¤â‹ âirí« x‹whf 
ïU¥gjdhš ïu©L« nr®ªJ fhªjgha« mâfkh»wJ.  Mdhš fl¤âÆ‹ 
�œ¥gFâÆš ïªj ïu©L fhªjgha nfhLfŸ vâbuâ® âirÆš ïU¥gjhš 
x‹iwbah‹W vâ®¤J bkh¤j fhªjgha« FiwªJ �L»wJ.  vdnt 
fl¤âahdJ mâf fhªjghaKŸs nk‰gFâÆÈUªJ Fiwthd 
fhªjghaKŸs �œ¥gFâia neh¡» jŸs¥gL»wJ. 

gl« 4š fl¤âÆš bršy¡Toa �‹ndh£l¤â‹ âir vâuhf 
cŸsJ. (fl¤âia �£L btËtU«goahf) vdnt, fl¤âia R‰¿ 
V‰gL»w fhªjgha nfhLfË‹ âir ïlŠRÊahf cŸsJ.  ïªÃiyÆš 
fl¤âÆ‹ nk‰gFâÆš fhªjgha nfhLfŸ Fiwthfî« �œgFâÆš 
mâfkhfî« fhz¥gL»wJ.  vdnt, fl¤âahdJ �œ¥gFâÆš ïUªJ 
nkšneh¡» jŸs¥gL»wJ. 
 

gl«. 5š  xU R‰WŸs f«ã¢RUŸ fh£l¥g£LŸsJ.  xU f«ã¢RUŸ 
v‹gJ ïu©L RUŸg¡f¤fis nr®ªjJ.  ïu©L g¡f¤fË‹ tÊahf 
bršy¡Toa �‹ndh£l« gl«. 5š fh£oa¥go vâbuâ® âirahf cŸsJ.  

N S 

gl« – 
 

N S 

– 
 

N S 

- 5 
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vdnt, RUË‹ A gFâ �œneh¡»í« B gFâ nkšneh¡»í« jŸs¥gL»wJ.   
fl¤â it¡f¥g£LŸs RH‰RUshdJ m¢áš ïUg¡fK« ïU«ògªJ 
ngh‹w jh¤» bghU¤j¥g£LŸsjhš RH‰RUŸ RHy Mu«ã¡»wJ.  RHY« 
âiria ~ãsÄ§ ïl¡if Éâ_y« f©l¿ayh«. 
 
ne®�‹ndho tiffŸ (Types of DC Motor) 
 

1. ne®�‹ g¡f �‹ndho (Shunt Motor) 
2. ne®�‹ bjhl® �‹ndho (Series Motor) 

3. ne®�‹ T£L¢RUŸ �‹ndho (Compound Motror) 
 
1. ne®Ä‹ g¡f �‹ndho (Shunt Motor) 

 

 ïªj �‹ndhoÆš òy¢RUŸ (Field Winding) MdJ RHšRUËÆ‹ 
RUS¡F ïizahf ïiz¡f¥g£oU¡F«.  ïJ gl« 6š fh£l¥g£LŸsJ.  
ïj‹ òy¢RUŸ bkšÈa jh�u¡ f«ãahš mâf R‰W¡fŸ bfh©ljhf 
ïU¡F«. 

          

/

a L sh

sh L sh

L b a a

b L a a

I I I

I V R

V E I R

E V I R

 



 

 

 

                                

 

 

 
 

2. ne®�‹ bjhl® �‹ndho (Series Motor) 
 
ïªj tif �‹ndhoÆš òy¢RUshdJ RHšRUËš cŸs RUSl‹ 

bjhl® ïiz¥ghf ïiz¡f¥g£oU¡F«.  gl« 7š fh£l¥g£LŸsJ. 
 
 
 
 

–š ne®�‹ g¡f ndho 
; neh;kpd; gf;f nkhl;lhh; 

IL 

L 
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ïj‹ òy¢RUshdJ jo¤j jh�u¡ f«ãahš Fiwªj R‰W¡fŸ bfh©ljhf 
ïU¡F«.  vdnt, òy¢RUË‹ �‹jil Fiwthf ïU¡F«.  nkY« 
òy¢RUË‹ �‹jil Fiwthf ïU¡F«.  nkY« òy¢RUËš bršY« 
�‹ndh£lK« RHšRUËš bršY« �‹ndh£lK« xnu msthf ïU¡F«. 

                                      L Se aI I I    
 

3. ne®�‹ T£L¢RUŸ �‹ndho (Compound Motor) 
 

 ïªjtif �‹ndhoÆš bjhl® òy¢RUŸ kh‰W« g¡fòy¢RUŸ 
ïu©L« RHšRUSl‹ ïiz¡f¥g£oU¡F«.  ïªj ïiz¥ò Kiwia 
it¤J ïªj �‹ndhoia ïU tiffshf¥ ã�¡fyh«. 

m. Ú©l g¡f T£L¢RUŸ �‹ndho(Long Shunt Motor) 

M. Fiwªj g¡f T£L¢RUŸ �‹ndho(Short Shunt Motor) 

 
m.  Ú©l g¡f T£L¢RUŸ �‹ndho (Long Shunt Motor) 
 

ïªjtif �‹ndhoÆš bjhl® òy¢RUŸ, RH‰RUS¡F bjhl® 
ïiz¥ghfî«. ïªj bkh¤j mik¥ã‰F ïizahf g¡f òy¢RUŸ 
ïiz¡f¥g£oU¡F«. ïj‹ mik¥ò gl« 8-š fh£l¥g£LŸsJ. 
  

IL 

 L 

A1 

A2 

 š ne®�‹ bjhl® ndho 

      gl« 8-š Ú©l g¡f T£L¢RUŸ�‹ndho 

 

 L 

IL 
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M.  FW»a g¡f T£L¢RUŸ �‹ndho (Short Shunt Motor) 

 
ïªj tif �‹g¡f òy¢RUŸ RH‰RUS¡F k£L« ïizahfî«, 

ïªj bkh¤j mik¥ã‰F bjhluhf g¡f òy¢RUŸ ïiz¡f¥g£oU¡F«. 
ïj‹ mik¥ò gl«. 9š fh£l¥g£LŸsJ.  bjhl®òy fhªjghaK« g¡fòy 
fhªjghaK« xnu âirÆš ïU¡FkhW òy¢RUŸfŸ ïiz¡f¥g£oUªjhš, 
Cumulative  T£L¢RUŸ �‹ndho v‹wiH¡f¥gL«. ï›�U fhªjghaK« 
vâbuâ® âirÆš ïU¡FkhW òy¢RUŸfŸ ïiz¡f¥g£oUªjhš 

Differential T£L¢RUŸ �‹ndho v‹wiH¡f¥gL«. 

  

 

 

 

 

 

 

 

ne®�‹ nkh£l�‹ ga‹ghLfŸ (Application of DC Motor) 

 

1.     ne®�‹ g¡f �‹ndho (Shunt Motor) 
 

 ïªj �‹ndho Ãiyahd ntf¤âš brašgl ToaJ.  nkY« ïJ 
�jkhd Jt¡f  RH‰W¤âwid bfh©lJ. vdnt, ïªj tif �‹ndho  
filrš ïaªâu fU� (Machine tools) ïiw¡F« ïaªâu« (Reciprocating 

pumps), �‹�á¿fŸ kuntiy¥ghL ïaªâu¤fŸ ngh‹wt‰¿š 
ga‹gL¤j¥gL»wJ. 
 
 
 

IL 

        gl« - 9  FW»a g¡f T£L¢RUŸ ndho 

 

L 
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2.  ne®�‹ bjhl® �‹ndho (Series Motor) 
 

 ïªj tif �‹ndho mâf Jt¡f RH‰W¤ âwid bfh©lJ. ïJ 
mâf Jt¡f R‰W¤âw‹ njit¥gL« ïl¤fshd �‹rhu ïuÆš, ghu« 
ö¡», ca®¤â, �‹ö¡» ngh‹witfËš ga‹gL¤j¥gJ»wJ. 

 
 

3.  ne®�‹ T£L¢RUŸ  �‹ndho (Compound Motor) 
 

ïªjtif �‹ndhoahdJ ïil¥g£l mâf RH‰W¤âw‹ 
njit¥gL« ïl§fS¡F«, Jthu�L« ïaªâu«, bg�a f¤j�¡nfhš, MŸ 
ca®¤â, ghu« ca®¤â, m¢R¥gâ¡F« ïaªâu«, fh‰wG¤â ngh‹wt‰¿š 
ga‹gL¤j¥gL»wJ. 
 

vâ®�‹�a¡F �ir (Back EMF) 

 
      RH‰RUŸ RHY«nghJ mjDŸ it¡f¥g£oU¡F« fl¤âfS« 
mjDl‹ nr®ªJ RHš»wJ. m¥bghGJ fl¤âahdJ fhªj�ir nfhLfis 
bt£Ltjhš �‹�a¡F �ir mjDŸ ö©l¥gL»wJ. ïªj �‹�a¡F 
�irahdJ nkh£lhiu ïa¡f brY¤j¥gL« �‹dG¤â‰F vâuhf 
brašgL»wJ  mjdhš ïªj �‹�a¡F �ir, vâ® �‹�a¡F �ir 
v‹wiH¡f¥gL»wJ.   
ïj‹ kâ¥ghdJ 

* * * / 60*bE Z N P A  v‹W F¿¡f¥gL»wJ. 

 

 

 

 

 

 

 

ïªj vâ®�‹�a¡F �ir v¥bghGJ« �‹dG¤j¤â‹ kâ¥ig �l 
Fiwthf ïU¡F« 

L b a aV E I R   

 

 
IL 

L 

gl« 10-   nkh£l�‹ vâ®�‹�a¡F �ir 

 

IL 

L 
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ne® �‹ndho bjhl¡»fŸ (Starters for D.C Motors) 

�‹ bjhl¡»fË‹ K¡»a¤Jt« 
 
      bjhl¡f (Starter) v‹gJ ne® �‹ndhoia Jt¡f« brŒtj‰F«, 
ghJfh¥gj‰F« jFªj mik¥ò bfh©l xU rhjd« MF«. 
       nkh£l�‹ Jt¡fÃiyÆš vâ��‹�a¡F �ir Eb RÊahf ïU¡F«. 
Vbd�š Eb=ZNP/60A. bjhl¡f ÃiyÆš N=0. vdnt Eb=0, ïªÃiyÆš 
bkh¤j tH§fš �‹dG¤j« �‹df¤â‰F bfhL¡f¥gLtjhš Fiwªj 
�‹jil(Resistance) bfh©l �‹df¤â‹ tÊahf mâf �‹rhu« br‹W 
�‹df f«ã RUŸfŸ ghâ¡f¥gL»‹wd. Jt¡f¤âš brY¤J« 
�‹ndh£l¤ij vâ®¡f ö©l¥g£l vâ®�‹�a¡F �ir ïšyhjjhš, 
bkh¤j tH¤fš bfhL¡F«nghJ, f«ã¢RUŸ tÊahf mâf �‹rhu« 
brš»wJ.  vdnt bjhl¡fÃiyÆš bjhl¡f �‹rhu¤ij Fiw¡f brŒJ, 
Fiwthd �‹dG¤j« k£Lnk �‹ndho¡F bfhL¡fnt©L« ã‹d® 
Ä‹ndho Ãiyntf¤âš Xl Jt§»aJ«, vâ®Ä‹�a¡F �ir 
ö©l¥g£l ã‹ bkh¤j �‹dG¤jK« bfhL¡fnt©L«. ï›thW Jt¡f 
neu¤âš bjhl¡f �‹rhu¤ij  Fiw¥gj‰F  �‹bjhl¡» ga‹gL»wJ. 
ne®¡f k‰W« ne®T£L RUŸ �‹ndhofËš ïUtifahd 
�‹bjhl¡»fŸ  ga‹gL¤j¥gL»‹wd. mitahtd, 

1. _‹W òŸË �‹bjhl¡» (Three Point Starter) 

2. eh‹F òŸË �‹bjhl¡» ( Four Point Starter) 
 

1.     _‹W òŸË �‹bjhl¡» (Three Point Starter) 
 

 _‹W òŸË �‹bjhl¡» Three Point Starter ne®g¡f �‹ndho 
k‰W« ne®T£L RUŸ �‹ndhofis Jt¡f« brŒa ga‹gL»wJ. ïâš L-

line,F-Field k‰W«, A-Armature v‹w _‹W KidfŸ cŸsd. (gl« 11) xU 
rJu tot gyifÆ‹ ã‹òw« �‹jla cW¥ò¡fŸ (Resistor Elements) 

ïiz¡f¥g£LŸsd. 
 

x›bthU ïiz¥ãY« ïUªJ gyifÆ‹ nk‰òw« cŸs jh�u r£l«   

(Copper Stud) ïiz¥ò bfhL¡f¥g£LŸsd. �‹bjhl¡»Æ‹ if¥ãoia 
„ÃW¤j(OFF)‟ÃiyÆš ïUªJ „ïa¡f(ON)‟ Ãiy¡F¡ bfh©L bršY« 
nghJ if¥ãoahdJ RUŸ ïG�ir (Spring Tension) _y« jh�u r£l¤â‹ 
nkš ef®eJ �‹jilia á¿J â¿jhf Fiw¡»wJ. 
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�‹ndhoia bjhl¡» _ykhf bjhl¡f« brŒí«nghJ KjÈš 
bjhl¡»Æ‹ if¥ão Kjš jh�u r£l¤â‹ Kjš gFâia bjhL»wJ. 
ï¥nghJ všyh �‹jilí« �‹df¤â‰F bjhl®¢áahf ïU¥gjhš 
Fiwªjmsî �‹dG¤j« �‹df¤â‰F bfhL¡f¥gL»wJ. ïjdhš 
Jt¡f �‹ndh£l¤â‹ msî Fiw»wJ. Mdhš g¡fòy f«ã¢RUS¡F 
bkh¤j tH¤fš �‹dG¤j« bfhL¡f¥gLtjhš Ãiyahd fhªjòa 
cUth»wJ. ï¥bghGJ if¥ãoia „ïa¡f‟ Ãiyia neh¡»  ef®¤J« 
nghJ bjhl®¢áahf cŸs �‹jil á¿Já¿jhf¡ Fiw¡f¥g£L, 
filáahf bkh¤j tH¤fš �‹dG¤jK« �‹df¤â‰F »il¡»wJ. 
if¥ãoÆš xU bkšÈa ïU«ò¤J©L(Soft Iron Piece) it¡f¥g£LŸsJ. 
ïJ �‹dG¤jÄšyh �y¡f« (No Volt Release) �‹fhªj¤jhš 
<®¡f¥gLtjhš �‹tH¤fš ïU¡F«tiu if¥ão „ïa¡f‟ ÃiyÆnyna 
bjhl®ªJ ïU¡F«. 

�‹dG¤j�šyh �Lglš (No volt Release-NVR) 

 
      ïJ xU �‹fhªj« MF«. ïJ g¡f òy¢RUS¡F bjhluhf 
ïiz¡f¥g£LŸsJ. ïj‹ tÊahf g¡fòy �‹rhu« brštjhš RUŸ  
�‹br¿î£l« (Energise)M»wJ. RUŸ �‹br¿î£l« Mdîl‹  
fhªjkhf Mf brašg£L if¥ãoia‟ïa¡f‟ ÃiyÆš it¤J¡bfhŸ»wJ. 
âObu‹W �‹tH¤fš ÃW¤j¥g£lhnyh, mšyJ �‹dG¤j« 
FiwªJ�£lhnyh ïªj �‹dG¤jÄšyh RUŸ (No Volt Coil), 

gl« - 11 Three point Starter 
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�‹br¿t‰W (De-energise) Ãiyia mil»wJ. vdnt ïJ  bjhl®ªJ 
if¥ãoia „ïa¡f Ãiy‟Æš it¤J ïU¡f Koahkš „ÃW¤j Ãiy‟¡F 
�£L�L»wJ. ï›thW  tH¤fš �‹dG¤j« ïšyhj neu¤âš if¥ãoia 
„ÃW¤j‟ Ãiy¡F¡ bfh©L tu ga‹gL¤Jtjhš ïj‹ „�‹dG¤j�šyh 
�Lglš‟ v‹»nwh«. 
 

�FRik �Lglš (Overload Release) 

 
      ïJî« xU �‹fhªj mik¥ò MF«.  ïJ �‹bjhl® �‹ndh£l«  
(Line Current) _y« �‹br¿î mil»wJ. �‹ndhoÆ‹ gS F¿¥ã£l 
msit�l mâfkhdîl‹ ïj‹ fhªj¤âw‹ mâfkh»�L«. vdnt ïJ 
mj‹ g¡f¤âYŸs efU« ïU«ò J©il (Movable Iron) <®¡»wJ. ïj‹ 
efU« ïU«ò J©lhdJ �‹dG¤j�šyh RUË‹ ïU Kidfisí« 
FW¡F R‰W (Short Circuit) brŒtjhš, if¥ão ão¤J¡ bfh©oU¡F« 
�‹dG¤j�šyh  RUË‹ mj‹ �‹fhªj âwid ïHªJÉL»wJ. vdnt 
if¥ão RUŸ�šÈ‹ (Spring) ïGÉir _y« „ÃW¤j‟ Ãiy¡F 
tªJÉL»wJ.  ï›thW �‹ndho ÄFRik MF« nghJ mij ghJfh¡f 
ga‹gLtjhš ïjid �FRik �Lglš(Over Load Release) v‹»nwh«. 

2.  eh‹F òŸË �‹bjhl¡» (Four Point Starter) 

 
 _‹W òŸË �‹bjhl¡»ia ga‹gL¤J«nghJ ne® �‹ndhoÆ‹ 
ntf¤ij òy»s®î f£L¥gh£L Kiwia ga‹gL¤â f£L¥ghL brŒa 
KoahJ.  Vbd�š ntf¤ij mâf�¡f òy �‹rhu¤ij Fiw¡F«nghJ òy 
�‹rhu¤jhš br¿î£l« milªJ bfh©oU¡F« �‹dG¤j�šyh RUË‹ 
fhªjâw‹ FiwªJ �L»wJ. ïjdhš RUŸ if¥ão ïa¡fÃiyÆš 
it¤JbfhŸs Koahkš „ÃW¤J‟ Ãiy¡F �£L�L»wJ. ïJnt ïªj 
bjhl¡»Æš cŸs FiwghL MF«. ïªj Fiw¥gh£oid eh‹F òŸË 
�‹bjhl¡» _y« j�®¡f¥gL»wJ. 

eh‹F òŸË �‹bjhl¡» MdJ, ne®g¡f k‰W« ne®T£L RUŸ 
�‹ndhofËš bjhl¡f« brŒa ga‹gL»wJ. 

 

 

 

 

 

gl« 12 Four point Starter 
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_‹WòŸË �‹bjhl¡»ia ga‹gL¤J«nghJ �‹ndhoÆš òy 
f£Lgh£il ga‹ghL Kiwia ga‹gL¤â ntff£LghL brŒaKoahJ. 
Mdhš eh‹F òŸË �‹bjhl¡»ia ga‹gL¤J«  �‹ndhoÆš 
ï«Kiwia ga‹gL¤jyh«. Vbd�š ï¤F �‹dG¤j« ïšyh RUŸ 
MdJ g¡fòykhdJ bjhluhf ïšyhkš, xU �‹jil Rp ¡F 
bjhl®¢áahf ïiz¡f¥g£oU¡F«. vdnt ïªj �‹dG¤j« 
ïšyhRUS¡F«, òy �‹ndh£l¤â‰F« v›�j bjhl®ò« ïšiy.  vdnt 
ntff£LghL brŒa òy�‹rhu¤ij Fiw¡F«nghJ,  �‹dG¤j�šyh 
RUË‹ fhªj¤âw‹ ghâ¡f¥gLtâšiy.  vdnt if¥ãoahdJ bjhl®ªJ 
„ïa¡f‟ ÃiyÆnyna ïU¡f Ko»wJ.   gl« 12. 

 eh‹F òŸË �‹bjhl¡»Æš eh‹F KidfŸ cŸsd.  mit,  

1. L+Line plus      2. L-Line Minus 

3. A-Armature      4. F-Field   

xU rJutot gyifÆ‹ ã‹òw« �‹jil cW¥òfŸ 
ïiz¡f¥g£LŸsd. x›bthU ïiz¥ãY« ïUªJ gyifÆ‹ nkšòw« 
cŸs jh�u ïiz¥òfS¡F ïiz¥ò bfhL¡f¥g£LŸsd. bjhl¡»Æ‹ 
if¥ãoia „ÃW¤j‟ ÃiyÆÈUªJ „ïa¡f‟ Ãiy¡F¡ bfh©L 
bršY«nghJ if¥ãoahdJ. RUŸ�š ïG�ir _y« jh�u 
ïiz¥ò¥gFâ nkš ef®tjhš �‹jil á¿J á¿jhf FiwªJ bfh©nl 
tU«. 
      �‹ndhoia bjhl¡f« brŒí«nghJ KjÈš bjhl¡»Æ‹ 
if¥ãoÆ‹ Kjš jh�u ïiz¥ò gFâia bjhL»wJ. ï¥nghJ Fiwªj 
msî �‹dG¤j« �‹df¤â‰F bfhL¡f¥gL»wJ. ïjdhš bjhl¡f 
Ãiy �‹rhu« Fiw»wJ. Mdhš g¡fòy �‹RUËš �‹dG¤j« 
bfhL¡f¥gLtjhš Ãiyahd fhªjgha« cUth»wJ. ï¥bghGJ 
if¥ãoia „ïa¡f‟ Ãiyia neh¡» ef®¤J«nghJ bjhluhf cŸs á¿J 
á¿jhf Fiw¡f¥g£L filáahf bkh¤j �‹dG¤jK« �‹df¤â‰F 
»il¡»wJ. if¥ãoÆš bkšÈa ïU«ò¤J©L x‹W it¡f¥g£LŸsJ. 
ïJ �‹dG¤j�šyh RUshš <®¡f¥gLtjhš �‹tH¤fš ïU¡F«tiu 
if¥ãoia ïa¡fÃiyÆny it¤âU¡F«. 

�‹dG¤j�šyh �Lglš (No Volt Release) 
 

      ïJ xU �‹fhªj mik¥ò MF«. ïâš xU ghJfh¥ò �‹jil 
bjhluhf ïiz¡f¥g£L �‹tH¤fY¡F ïizahf ïiz¡fg£oU¡F«. 
ïJ if¥ãoia ïa¡fÃiyÆš it¤âU¡f ga‹gL»wJ. tH¤fš 
�‹dG¤j« Ã‹wîl‹ NVRI br¿îwh ÃiyÆš if¥ãoia ÃW¤j 
Ãiy¡F bfh©L tU»wJ. �‹dG¤j« ïšyhj neu¤âš if¥ãoia 
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ÃW¤j Ãiy¡F bfh©Ltu ga‹gLtjhš ïJ �‹dG¤jÆšyh �Lglš 

(No Volt Release) vd¥gL»wJ. 
 
 

�FRik �Lglš (Over load Release) 

 
      ïJî« xU �‹fhªj mik¥ò MF«. ïJ �‹bjhl® �‹ndh£l« 

(Line Current) _y« �‹br¿î mil»wJ. �‹ndhoÆ‹, gS F¿¥ã£l 
msit�l mâfkhdîl‹ ïj‹ fhªj¤âw‹ mâfkh»�L«. vdnt ïJ 
mj‹ g¡f¤âYŸs efU« ïU«ò¤ J©il (Movable Iron) <®¡»wJ.  ïªj 
efU« ïU«ò J©lhdJ �‹dG¤j�šyh RUË‹ ïU Kidfisí« 
FW¡F R‰W (Short Circuit) brŒtjhš, if¥ão ão¤J¡bfh©oU¡F« 
�‹dG¤j�šyh RUË‹ mj‹ �‹fhªj âwid ïHªJ�L»wJ. vdnt 
if¥ão RUŸ�šÈ‹ (Spring) ïG�ir _y« „ÃW¤j‟ Ãiy¡F 
tªJ�L»wJ. ï›thW �‹ndho ÄFRik MF«nghJ mij  ghJfh¡f 
ga‹gLtjhš ïjid �FRik �Lglš (Over Load Release) v‹»nwh«. 
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UNIT- II 

SYNCHRONOUS MACHINE   
x¤âa¤F �‹ vªâu« 

khWâir �‹ndh¡»fŸ (AC Generator)

khWâir �‹ndh£l mik¥ghdJ ne®âir �‹ndh£l mik¥ig�l 
gšntW e‹ikfis bfh©LŸsJ.  �‹âwid cUth¡fî«, xU 
gFâÆÈUªJ k‰bwhU gFâ¡F mD¥gî« k‰W« g»®ªjË¡fî« 
bgU«ghY« _‹Wf£l khWâir �‹ndh£l mik¥ghdJ 
cgnahf¥gL¤j¥gL»wJ.  ïaªâu M‰wÈš ïUªJ _‹Wf£l Ä‹ 
M‰wiy cUth¡f¡Toa mik¥ò khWâir �‹ndh¡»fŸ mšyJ 
x¤âa§F �‹ndh¡»fŸ vd¥gL»wJ.  khWâir �‹ndh¡»na eh« 
m‹whl« ga‹gL¤J« �‹dh‰wiy cUth¡F« Kj‹ik _y« (source) 

MF«.

khWâir �‹ndh¡»fŸ brašgL« mo¥gil j¤Jt« 
 
 �‹ndh¡»fŸ v‹gJ ïaªâu r¡âia �‹r¡âahf kh‰W« mik¥ò 
MF«.  xU fl¤âÆ‹, fhªj¥ghaiy bt£L«nghJ, �‹ö©lš �â¥go 
mªj fl¤âÆš �‹�a¡» �ir ö©l¥gL»wJ. mªj¡ fl¤â xU 
ó®¤âahd �‹R‰iw cUth¡»dhš mªj fl¤â tÊahf �‹ndh£l« 
ghŒ»wJ.  fl¤âÆš ö©l¥g£l �‹�a¡F �irÆ‹ âir “ ãs�¤»‹ 
tyJif �â”ia ga‹gL¤â m¿ayh«. xU rhjhuz khWâir 
�‹ndh¡»fŸ gl«. 1š fh£l¥g£LŸsJ. 

bghJthf khWâir �‹ndh¡»fŸ Ãiyaf¤âš, �‹df« 
(ARMATURE) RHY« fhªj¥òy¤ij cUth¡f RHÈÆš òy 
JUtKidfS« it¡f¥g£oU¡F«.  Kj‹ik ïa¡»Æ‹ (Prime Mover)

cj�ahš fhªj¥òy« RHY«t©z« mik¡f¥g£oU¡F« òyJUt 
Kidfis RH‰w¡Toa Kj‹ik ïa¡», RHÈ (Turbine) mšyJ Orš 
ïaªâu« mšyJ bg£nuhš ïaªâu« MF«. �‹df fl¤âfËš 
ö©l¥gl¡Toa �‹�a¡F �ir khWâir �‹�a¡F �ir MF«

xU rhjhuz fQ (loop) �‹ndh¡»fËš �‹�a¡F �ir v›thW 
cUth»wJ v‹gJ ã‹tU« gFâÆš �s¡f¥g£LŸsJ.  gl«. 2š xU 
jh�u¢ RUŸ ABCD fhªj¥òy¤âDŸ RHš»wJ.  RUËDila ïU 
KidfS«, ïu©L eGî tisa¤fŸ a,b fS« jÅ¤jÅahf fh¥ò 
brŒa¥g£oU¡F«.  eGî tisa¤fŸ a,b íl‹ ïu©L ö�iffŸ gl«. 2š 
fh£oathW ïiz¡f¥g£oU¡F«. ïªj ö�iffŸ RUŸfËš V‰gl¡Toa 
�‹ndh£lij btË¥gSî« mD¥g cj� brŒ»wJ
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- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
fhªj¥òy¤âDŸ RUŸ RHY«nghJ, RUËid bt£L« ghaš 

khW»‹w fhuz¤âdhš, RUËš �‹�a¡F �ir ö©l¥gL»wJ.  
ï›thW ö©l¥gL« �‹�a¡F �ir, ghaš fhªj¥òy¤âDŸ 
É»j¤â‰F ne®�»j¤âš ïU¡F«.  RUŸ fhªj¥òy¤âwDŸ tyŠRÊ 
âirÆš RHštjhf bfhŸnth«.   

RUŸjs«, (Plane) fhªj¥òy¡ nfhLfS¡F br§F¤jhf 
ïU¡F«nghJ Ãiy 1š 0   RUis bt£l¡Toa ghaš c¢rutu«ãš 
ïU¡F«.  Mdhš ghašbt£L khWÉ»j« Fiwªjtu«ãš cŸsJ Ãiy 1š 
�‹�a¡F �ir ö©l¥glhJ. (Vbd�š RUŸ, vªj ghaš nfh£oidí« 
bt£Ltâšiy) 
 

 

RUŸÃiy 1š ïUªJ 90   RUŸjs«, ghaš nfhLfS¡F 
ïizahf ïU¡F«.  vdnt RUËš bt£l¡Toa ghaš Fiwªj tu«ãš 

gl«
 

S N 

180 

270 

360 

90 

A 

B 

C 

D 

1 2 

3 

4 5 
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ïU¡F«.  Mdhš ghašbt£L khW�»j« c¢rtu«ãš ïU¥gjhš ïªj 
ÃiyÆš c¢rtu«ò �‹�a¡F �ir ö©l¥gL»wJ. 

mL¤j fhšR‰¿š (Quarter),  Ãiy 3š  ïUªJ Ãiy 90to 180

RUŸ RHY«nghJ, RUis bt£L« ghaš go¥goahf mâf�¤J« Mdhš 
ghašbt£L khW�»j« go¥goahf FiwªJ bfh©nl ïU¡F«.  Ãiy 5š 
RUŸ js« tU«nghJ, ö©l¡Toa �‹�a¡F �ir RÊahf ïU¡F«. 
 

 
 
 
 
RUŸjs«, Ãiy 5ÈUªJ 7¡F RHY«nghJ Kjš tiu

RUËš ö©l¡Toa �‹�a¡F �ir vâ®âirÆš ö©l¥gL»wJ. 
vdnt Ãiy 7š ö©l¥gL« �‹�a¡F �ir vâ®kiw (Negative) 

c¢rtu«ghf ïU¡F«.  ã‹RUŸ, Ãiy 7š ïUªJ Ãiy 1¡F RHY« nghJ                  

( 270 to 360 ) RUËid bt£l¡Toa ghaš go¥goahf mâfkhF«,  Mdhš 
ghašbt£L khW�»j« go¥goahf FiwªJ bfh©nl ïU¡F«.  RUŸ 
js«, Ãiy 1š tU«nghJ, ö©l¥gl¡Toa �‹�a¡F �ir RÊahf 
ïU¡F«.  vdnt RUË�š ö©l¥gl¡Toa �‹�a¡F �ir gl« 3š 
fh£oíŸsthW kh‰Wâir �‹�a¡F �ir MF«. 

�‹ndh¡»fË‹ njitfŸ 
 

�‹�a¡F�ir �‹�a¡F �iria c‰g¤â brŒa, ïu©L 
mo¥gil mik¥òfŸ  nt©L«, mitfŸ 

fhªj¥òy¤ij c‰g¤â brŒa fhªj¥òy mik¥ò
�‹�a¡F �iria ö©l¢ brŒa �‹df mik¥ò MF«. 

 

khWâir �‹ndh¡»fËš �‹�a¡F �iria ö©l¢ brŒa xU 
mik¥ò RHY« goahfî«, k‰bwhU mik¥ò Ãiyahf ïU¡F« goahfî« 
mik¡f¥g£oU¡F«.  khWâir �‹kh‰wÆš ã‹tU« KiwfŸ _ykhf 
�‹�a¡F �ir c‰g¤â brŒa¥gL»wJ. 

Ãiyahd �‹df« k‰W« RHY« òy mik¥ò
 Ãiyahd òy« k‰W« RHY« �‹df mik¥ò 

 

gl« - 3 

( Cycle ) Rw;W 

1    2       3     4          

 5      6      7      8  
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Ãiyahd �‹df« k‰W« RHY« òy mik¥ò 

ï›tif khWâir �‹kh‰¿Æ‹ RHÈÆš �‹df RUS«, 
Ãiyf¤âš òy¢RUS« mik¡f¥g£oU¡F«.  c‰g¤â Mf¡Toa 
�‹�a¡F �ir, eGî tisa« k‰W« ö�iffŸ tÊahf vL¡f¥gL»wJ.  
ï›tif mik¥ò Fiwªjâw‹ 250 KVA tiu¡F« cŸs ïaªâu¤fS« 
V‰wJ.

  Ãiyahd òy« k‰W« RHY« �‹df mik¥ò 

 khWâir �‹ndh¡»Æš ga‹gL¤j¥gL« RHÈÆ‹ mik¥ig 
bghW¤J, khWâir �‹dh¡»ia ïUtifahf¥ ã�¡fyh«. 

JU¤J JUt Salient Kid �‹dh¡»fŸ.
cUis tif khWâir �‹dh¡»fŸ Smooth Cyclindrical

mšyJ RHš Turbo khWâir �‹dh¡»fŸ. 

JU¤J JUt khWâir �‹dh¡»fŸÆ‹ mik¥ò �tu« 
 

JU¤J JUt khWâir �‹dh¡»ÆDila gšntW gFâfËš gl« 
4š fh£l¥g£LŸsJ. 

Ãiyaf« 
 

á¿a ïaªâu¤fËš, Ãiyaf r£l« th®¥ò ïU«ãdhY« 
mâf âw‹ cŸs ïaªâu¤fshš ïiz¥ò brŒa¥g£l v~F�dhš 
cUth¡f¥g£oU¡F« r£l¤â‹ cŸgFâÆš Ãiyaf 
cŸsf« bghU¤j¥g£oU¡F«.  Ãiyaf cŸsf«, bkšÈa jfL áÈ¡f‹ 

gl«  

N N 

S 

S 

Slip Rings 

D.C. 

supply 

Field 

Winding 
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v~FÉdhš RHš �‹ndh£l ïH¥ò Fiwthf ïU¡F«.  ï¤jfLfS¡F 
ïilÆš ó¢R fh¥ò brŒa¥g£oU¡F«

�‹df cŸsf¤â‹ cŸòw¤âš, �‹df RUŸfŸ it¥gj‰fhf 
brUFthŒ mik¡f¥g£oU¡F«.  á¿a ïaªâu¤fËš cŸsf« 
KGt£lkhfî«, bgÇa ïaªâu¤fËš ïu©L mšyJ _‹W gFâfshf 
�‹d cŸsf« gl« 5š fh£oathW brŒa¥g£L x‹nwhL x‹W 
t£lto�š ïiz¡f¥g£L Ãiyahf r£l¤âš bghU¤j¥g£oU¡F«. 
 
brUFthŒ 
 

brUFthŒfË‹ bt›ntW mik¥ò gl«. 6š fh£l¥g£LŸshJ.  
bghJthf khWâir ïaªâu¤fËš âwªjtif mšyJ _oatif 
brUFthŒ ga‹gL¤j¥g£oU¡F«.  FË®¢á Kiwia mâf¥gL¤j Jiz 
brUFthŒ mik¡f¥g£oU¡F«.  m¢á�š R‰w¥g£l RUŸfS¡F âwªj 
tif brUFthŒfŸ bghU¤jkhdJ.  âwªjtif brUFthÆš, RUis 
mik¥gJ« gGJ  V‰gL«.  

fhy¤fËš RUis btËna vL¥gJ« vËJ.  Mdhš mâ®�dhš 
fl¤âfŸ btËÆš tªJ�lyh«. 
 Mdhš miu (Semi) _oatif brUFthŒfËš ïJ ngh‹w 
ãu¢ridfŸ »ilahJ.  miu _oatif brUFthŒfS¡F m¢á�š  
R‰w¥g£l RUŸfŸ bghU¤jkhdjšy. 
 _oa brUFthÆš RUŸfŸ mik¥gJ fod«, vdnt ï›tif 
brUthŒfŸ mâf« ga‹gL¤j¥gLtâšiy. 
 
 

 

 

 

 

 

 

 
 
 
JU¤J JUtKid(Salient) RHÈÆ‹ mik¥ò 
 

ïJ Fiwªj k‰W« �jntf khWâir, �‹ndh¡»fËš 
ga‹gL¤j¥gL»wJ. JU¤J JUtKid RHÈÆ‹ Ús« Fiwthfî«, 
É£l« mâfkhfî« ïU¡F«.  áÈ¡fh‹ v~Fthš brŒa¥g£l jfLfis 
mL¡» JUtKid cUth¡f¥gL»wJ. 

glk; - 6 

jpwe;j tif ghjp _lg;gl;l 

tif 

_lg;gl;l tif 

glk; - 5 epiyak; 

cs;sfk; 
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ïªj JUtKidfŸ th®¥ò ïU«ò mšyJ th®¥ò v~F�dhY« 
brŒa¥g£l r¡fu¤âš Ú©L ïU¡F«t©z« gl«. 7š fh£oathW 
bghU¤j¥g£oU¡F«.  vdnt ïj‰F Ú£o¡bfh©oU¡F« JUtKid 
tif RHÈ v‹W bga®. mâfntf ïaªâu¤âš JUtKidfË‹ 
v©Â¡if Fiwthfî«, RHÈÆ‹ �£l« á¿ajhfî« ïU¡F«.  á¿a 
ïaªâu¤fS¡F, òy¢RUŸfŸ, fh¥òbrŒa¥g£l jh�uf«ãfËdhš 
JUtKidfis¢ R‰¿ R‰w¥g£oU¡F«. bg�a ïaªâu¤fËš 
òy¢RUŸfŸ, jh�u r£l¡f«ãfshf  mik¤J JUt KidfËš 
it¡f¥g£oU¡F«.  òy¢RUŸ tl¡F k‰W« bj‰F Kidfis 
cUth¡F«t©z« bjhluhf ïiz¡f¥g£L »s®th�š (Excitor) ïUªJ 
ne®âir �‹ndh£l« eGî tisa« tÊahf bfhL¡f¥gL»wJ. 
 

 

 

 

 

 

 

 

 

 

 

 

xL¡» RUŸ(Damper) 

 JUtKid nk‰gu¥ãš brUFthŒfŸ mik¡f¥g£L, mªj 
brUFthÆš jh�u r£l¡f«ã it¡f¥g£oU¡F«.  jh�u tisa« _ykhf 
FW¡F R‰W brŒa¥g£oU¡F«.  ïªj RUË‰F xL¡» RUŸ v‹W bga®. 
 ïªj RUŸ, A‹o¤ �isit (Hunting Effect) (gS�‹ 
ntWgh£odhš RHÈÈahdJ K‹D«ã‹Dkhf Crš MLtJ) Fiw¡f¥ 
ga‹gL»wJ. RH‹W bfh©oU¡F«, RHÈÆš âObud V‰gL« 
ntfkhWgh£lhš, RHÈ CryhL« Ãiyia milªJ, á¿J neu« fÊ¤J 
Óuhd ntf¤ij miltij Hunting v‹»nwh«.  A‹o¤ �is�dhš, 

gl« 7 
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khWâir �‹ndh¡»fË‹ RHÈ Crš ML«nghJ xL¡» RUËš xU 
�‹�a¡F �ir ö©l¥gL»wJ. ïªj �‹�a¡F �irÆdhš 
FW¡FR‰W brŒa¥g£l xL¡» RUŸfŸ tÊahf �‹ndh£l« ghŒªJ 
A‹o¤ Fiw¡f¥gL»wJ.  Óuhd ntf¤âš RHÈ R‰W«nghJ xL¡» 
RUËš vªj brašghL« fl¥gâšiy.  x¤âa§F �‹ndhofis xL¡F 
RUŸ RHy Mu«ã¡f brŒa ga‹gL¤j¥gL»wJ. 
 
cUis tif khWâir �‹dh¡»fŸ (Turbo AC �‹ndh¡»Æ‹ mik¥ò) 
 
  

 

 

 

 

 

 
 

RHš khWâir �‹ndh¡»Æ‹ Ãiyaf mik¥ò, JU¤J JUtKid JUt 
KidÆ‹ Ãiyaf mik¥ig nghynt ïU¡F«. 
 
 

�‹RHÈ (R_fkhd cUistot RHÈ) 
 
 cUis tot RHÈÆ‹ mik¥ò gl«. 8 š fh£l¥g£LŸsJ.  ï›tif 
RHÈ mâf ntf¤âš RHY« RHš khWâir, �‹ndh¡»fËš 
ga‹gL¤j¥gL»wJ.  ï›tif RHÈ bfh©l khWâir �‹ndh¡»Æ‹ 
Ús«, mâfkhfî«, É£l« Fiwthfî« ïU¡F«.  á¿a ïaªâu¤fËš 
cŸsfK«, m¢R¤j©L« xnu J©lhf cUth¡f¥g£oU¡F«.  
bkšÈajfL áÈ¡fh‹ ÞOÈdhš brŒa¥g£l cUisÆ‹ nk‰gu¥ãš 
brUFthŒfŸ mik¡f¥g£L òy¢RUŸfŸ it¡f¥g£oU¡F«.  
JUtKidfŸ mik¡f F¿¥ã£l gu¥gs�š brUFthŒfŸ 
mik¡f¥glhkš �l¥g£oU¡F«.  ï›tif RHÈÆš JUtKidfŸ Ú©L 
ïU¡fhJ.  ïjdhš ïJ R_fkhd cUis tot khWâir �‹ndh¡»fŸ 
v‹W miH¡f¥gL»wJ. fh‰nwh£l¤J¡fhf fh‰W¤JisfŸ (Ducts) 

mik¡f¥g£oU¡F«.  bgU«ghY« ïªj khWâir �‹ndh¡»Æš JUt 
KidfË‹ v©Â¡if 2 mšyJ 4 Mf ïU¡F«. 
 
 

JU¤J JUtKid RHÈia�l RKfkhd cUis tot RHÈ gšntW 
e‹ikfŸ bfh©LŸsJ 
 1.  ešy rkÃiy »il¡»wJ 
 2. RHÈ RHY« nghJ T¢rš v‰gLtâšiy. 

gl«; - 8 Ãiyaf«;  
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 3. òy¢RUŸ, brUFthÆš gu� ïU¥gjhš ešy FË®¢á »il¡»wJ. 
 4. xL¡» RUŸ njitÆšiy. 
 5. fh‰W ïH¥ò Fiwî 
 6. fh‰W ïilbtË xnu Óuhf ïU¡F«. 
 
x¤âa§F �‹ndho (Synchronous Motor) 
x¤âa§F �‹ndhoÆ‹ mo¥gil nfh£ghL 
 
 x¤âa§F �‹ndho �‹M‰wiy ïaªâu M‰wyhf kh‰W»wJ.  ïJ 
khwhj, x¤jntf¤âš RHY«.  ïjDila f£Lkhd mik¥ò khWâir 
�‹ndh¡»fis ngh‹wJ. ïj‹ Ãiyaf¤âš _‹Wf£l �‹df RUS«, 
RHÈÆš btËna Ú©L bfh©oU¡F« JUtKid mik¡f¥g£L mâš 
òy¢RUŸ mik¡f¥g£oU¡F«. òy¢RUS¡F ne®âir �‹rhu« 
bfhL¡f¥gL»wJ.  ïªj �‹ndhoÆš, Rakhf RH‰á Mu«ã¡f ïayhJ.  
ïªj �‹ndho ã‹j¤»a (Lag) k‰W« Kªâa (Lead) âw‹ fhuÂÆš 
(Power Factor) brašgL«. 
 
x¤âa¤F (x¤jntf¤J) �‹ndho brašgL« j¤Jt« 
 
 x¤jntf¤J �‹ndhoÆ‹ Ãiyaf¤âš cŸs _‹Wf£l 
RUŸfS¡F _‹W f£l �‹rhu« bfhL¡F« nghJ, R‰¿¡ bfh©oU¡F« 

fhªj¥òy« MdJ x¤jntf¤âš 
120

s

f
N

p
 cUth»wJ Ns k‰W« Ss v‹w 

ïu©L JUtKidfis¡ bfh©l x¤jntf¤J �‹ndho mj‹ 
x¤jntf¤âš RHštjhf¡ bfhŸnth«.  XU F¿¥ã£l neu¤âš Ns, x 

òŸËÆY«, Ss, Y òŸËÆY« gl« 9a š fh£oathW ïU¥gjhf¡ bfhŸnth«.  
RHÈÆš cŸs òy¢RUS¡F ne®âir �‹rhu« bfhL¡F«nghJ, RHÈÆš  

Nr k‰W« Sr v‹w ïu©L Ãiyahd JUtKidfŸ c©lh»wJ.  ï¥nghJ 
xnukhâÇahd JUtKidfŸ Ns,Nr k‰W« Ss,Sr g¡f¤âš ïU¥gjhš 
x‹W¡bfh‹W vâ®�ir cUthF«.  ïjdhš RHÈ ïlŠRÊ âirÆš gl« 
9š fh£oathW RHy KaY«. 
 ghâ¢R‰W¡F¥ ãwF R‰¿¡ bfh©oU¡F« fhªj¥òy¤â‹ fhªj 
KidfË‹ âir khW»wJ.  mjhtJ gl« 9c š fh£oao Ns, òŸË, Y ÆY«, 

Ss òŸË X Y« khW»wJ.  ï¥nghJ Ns,Fr I <®¡»wJ.  ïij¥nghš Ss,Nr I 
<®¥gjhš RHÈ tyŠRÊ âirÆš RHy KaY«.  KjÈš RHÈ fofhuKŸ 
vâ®âirÆY«, miu R‰¿‰F ãwF fofhuKŸ âirÆY« RHy KaY»wJ.  
Mdhš �‹fhªj ó£odhš (Magnetic Locking) RHÈ vªj âirÆY« 
RHyhkš Ãiyahf ïU¡F«.  vdnt x¤jntf¤J �‹ndhoÆš Mu«g 
âU¥òÉir V‰glhJ. 
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ï¥nghJ  ÃiyafK«, RHÈí« gl« 1š fh£oathW ïU¥gjhf¡ 

bfhŸnth«.  ï¥nghJ Ss Nr k‰W« NsSr ïilÆš <®¥ò �ir V‰gL«.  
ï¥nghJ gl« 9d I ngh‹W Ãiyaf JUtKid Ãiy khWtj‰FŸ RHÈÆš 
cŸs JUtKid xU JUtKid öu« fl¡F«goahd ntf¤âš Ãiyahf 
fhªj¥òy« R‰W« âirÆš xU btË¥òw ïaªâu¤ij¡ bfh©L RHy 
it¤jhš, Ãiyaf« k‰W« RHÈ JUtKidfS¡F ïilÆš <®¥ò �ir 
bjhl®ªJ ïU¡F«.  ïjdhš xnu âirÆš RHÈ âU¥ò V‰gL«.  ï¥nghJ 
bt›ntW JUtKidfŸ x‹iwbah‹W <®¡F« v‹w  bfhŸifÆ‹go, 
RHY« fhªjòy« (RMF) RHY« âirÆš mnj ntf¤âš RHÈ RHY«. vdnt 
x¤jntf¤J �‹ndhoia brašgL¤j, mj‹ RHÈia Mu«g¤âš 
x¤jntf¤â‰F RHy¢ brŒant©L«.  ã‹ Ãiyaf RUS¡F �‹rhu« 
bfhL¤jhš Ãiyaf¤âš c©lhF« RHY« fhªj¥òy« RHÈ 
JUtKidfSl‹ fhªj¥ó£il V‰gL¤â  bjhl®ªJ x¤jntf¤âš RHy¢ 
brŒí«.  ã‹ò RHÈia RHy¢ brŒí« btË¥òw ïaªâu¤ij Ú¡»�lyh«. 

 

gl« -9 ( c ) gl« -9 ( d ) 

NR 

SR 

A 

B 

SS 

NS 

SR 

NR 

A 

B 

NS 

SS 

gl« -9 ( a ) 

3-phase  
supply 

 

 3-phase supply 
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A 

B 

SS 

NS 

NR 

SR 

A 

B 

NS 

SS 

gl« -9 ( b ) 
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x¤jntf¤J �‹ndhoÆ‹ gS k‰W« gSïšyh ÃiyÆ‹ f£l¥gl« 
 
 x¤jntf¤J �‹ndho gS ïšyhj ÃiyÆš vªj�j ïH¥ò« 
ïšyhkš brašgLtjhf¡ bfhŸnth«. ï¥nghJ rhjhuz »s®�dhš 
(Excitation) Ãiyaf¤âš ö©l¥gL« vâ®¥ò �‹�a¡F �ir (Eb), 

bfhL¡f¥gL« �‹dG¤j« V ¡F rkkhfî«, vâ®âirÆY« ïU¡F«.  
ïj‹ f£l¥gl« 10(a) š fh£l¥g£LŸsJ.  ïjdhš V‰gL« bjhFga‹ 
�‹dG¤j« RÊ MF«.  Mdhš gS ïšyhj ÃiyÆš �‹ndhoÆš 
á¿jsî  ïH¥ò V‰gLtjhš vâ®¥ò �‹�a¡F �ir (Eb) f£l gl«  
gl«. 10b š fh£oathW ( 1 ) nfhz« ã‹j¤» ïU¡F«. 
 vdnt bjhFga‹ �‹dG¤j« ( 0E ) V‰gLtjhš �‹df �‹ndh£l« 

Ia1 V‰g£L ïH¥ig <LbrŒ»wJ.   mnj neu¤âš x¤jntf¤J 
Ä‹ndho¡F  gS bfhL¡f¥gL«nghJ mj‹ ntf« kh¿Èahf ïU¥gjhš, 

RHÈ mâfnfhz msî ( 2 ) ã‹j¤»a ÃiyÆš cŸsJ.  ïªj ÃiyÆš 
f£l¥gL« gl« 10c š  fh£l¥g£LŸsJ.  vdnt bjhFga‹ �‹dG¤j« Er2 

(V k‰W« Eb Æ‹ bt¡l® T£L¤bjhif) msî«  mâfÇ¡f¥gLtjhš 
�‹df �‹ndh£l« 2aI  ms�‰F mâf�¤J, gSit <L brŒtj‰fhd 
âwid bfhL¡f¥gL« �‹rhu¤âÈUªJ bgW»wJ. 
 

     

(a)    (b)   (c)   (d) 

 
 
 
 
 
                  
 

 gl« 10 �‹ndhoÆš gS�‹ brašghL 
 

ïJnghš gS mâf�¡f mâf�¡f, RHÈÆ‹ gS nfhz¤â‹ kâ¥ò 
mâf�¤J, bjhFga‹ �‹dG¤j«, �‹df �‹ndh£l« mâf�¤J, 
mâfgSit <L brŒtj‰fhd âwid bfhL¡f¥gL« �‹rhu¤âÈUªJ 
�‹ndho bgW»wJ.  gSnfhz« 90msî¡F tU«tiu gSit 
mâf�¡fyh«. bjhFga‹ �‹dG¤âdhš V‰gL« �‹df �‹ndh£l«    

 R
a

s

E
I

Z


Er bjhFga‹ �‹dG¤j« 
Mdhš 

Er Er 

Er 
Er Eb 

Eb 
Eb 

Eb 

Ia Ia 

0 0 0 0 V V V V 
             

   = 0° 

Eb = V Eb < V Eb > V Eb >V 

Lagging p.f.  Lagging p.f. Unity p.f. Unity p.f. 

    



96 
 

             
r b

b
a

s

E V E

V E
I

Z

 




 

       Eb  - vâ®¥ò  �‹dG¤j« 
        V - bfhL¡f¥gL« �‹dG¤j« 

       Zs  -x¤jntf¤J bkh¤j�‹ vâ®¥ò   

       2 2

s sZs R X    

       Rs  = �‹jil / f£l«  
       Xs  = x¤jntf¤J �‹vâ®¥ò / f£l« 

            1tan s

a

X

R
   

 
Ra  �‹df �‹jil �fî« á¿jsî ïUªjhš 90  Mf ïU¡F«.  

�‹ndho vL¡f¡Toa cŸçL âw‹= 3 L LV I Cos Watts  
  

   v‹gJ V ¡F« I ¡F« ïil¥g£l nfhz« MF«. 
 

x¤jntf¤J �‹ndhoÆ‹ ‘V’ tisî k‰W« jiy�œ ‘V’ tisî 

 x¤jntf¤J �‹ndhoÆ‹ cŸçL âw‹ k‰W« bfhL¡f¥gL« 
�‹dG¤j« kh¿Èahf ïU¡F«nghJ, »s®Éid ntWgL¤J«nghJ 
�‹df �‹ndh£lK«, âw‹fhuÂí« ntWgL»wJ. »s®î Ãiy 
�‹ndh£lh¤â‰F« �‹df �‹ndh£l¤J¡F« k‰W« »s®î¡F« âw‹ 
fhuÂ¡F« cŸs bjhl®ò V to�š ïU¡F«.  rhjhuz »s®�š �‹df 
�‹ndh£l« �f¡ Fiwthfî«, âw‹fhuÂ xUik kâ¥ãY« ïU¡F«. 
 »s®î mâf�¡F«nghJ �‹df �‹ndh£l« mâfkh»¡ bfh©L«, 
âw‹fhuÂ K‹j¤» FiwªJ bfh©L« brš»wJ.  mnjnghš »s®î 
Fiwí«nghJ �‹df �‹ndh£l« mâfkh» bfh©L«, âw‹fhuÂ 
ã‹j¤»a ÃiyÆš FiwªJ bfh©L brš»wJ.  vdnt �‹df 
�‹ndh£l¤â‰F«, òy�‹ndh£l¤â‰F« ïilna cŸs bjhl®ò ‘V’ 

tisî MF«.  Òòy�‹ndh£l¤â‰F«, âw‹ fhuÂ¡F« cŸs bjhl®ig 
fh£L« tiugl« jiy�œ ‘V’ tisthfî« »il¡»wJ. 
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_‹W f£l ö©lš �‹ndhofŸ 
(Three phase Induction Motor) 

 
k‰w �‹ndhofis ngh‹w _‹Wf£l ö©lš �‹ nkh£lh®fŸ 

Ãiyaf¤ijí« RHÈiaí« bfh©LŸsJ. Ãiyaf« MdJ _‹W f£l 
RUŸfisí« (Ãiyaf¢ RUŸfŸ) RHÈahdJ FW¡F (short) R‰W 
RUŸfisí« (RHÈ RUŸfŸ) bfh©LŸsJ. Ãiyaf¢ RUŸfS¡F k£L« 
_‹W f£l �‹rhu« mË¡f¥gL»wJ. �‹fhªj  ö©lÈ‹ _y« 
Ãiyaf¢ RUŸfËÈUªJ �‹dG¤j« k‰W« âwid RHÈ RUŸfŸ 
bg‰W¡ bfhŸtjhš ï›tif �‹ndhofŸ ö©lš �‹ndhofŸ v‹W 
miH¡f¥gL»wJ.  ïªj ö©lš �‹ndhoia RHY« Jiz¢RUŸfŸ 
bfh©l �‹kh‰¿ vd¡ bfhŸsyh«.  vdnt �‹M‰wiy vªâu M‰wyhf 
kh‰W« �‹kh‰¿ tif kh‰W �‹ndh£l ïaªâu« vd �t�¡fyh«. 

 
 

_‹W f£l ö©lš �‹ndhofË‹ e‹ikfŸ 
 

1. ïJ rhjhuz k‰W« cWâahd mik¥ig¡ bfh©LŸsJ. 
2. ïj‹ �iy Fiwî. 
3. ïj‰F Fiwªj guhk�¥ò njit¥gL»wJ. 
4. ïJ mâf gaDW âw‹ k‰W« Xusî mâf âw‹ fhuÂia¡ 

bfh©LŸsJ. 
5. ïJ Ra Mu«g âU¥ò �iria¡ bfh©LŸsJ.(Self Starting Torque) 

 

_‹W f£l ö©lš �‹ndhofË‹  FiwfŸ 
 

1. ïJ khwhf ntfKila �‹ndho MF«. ïj‹ ntf¤ij Rygkhf 
kh‰w KoahJ. 

2. ïjDila Mu«g âU¥ò Éir ne®âir �‹ndh£l �‹ndhofis 
Él¡Fiwî. 
 

_‹W f£l ö©lš �‹ndhoÆ‹ mik¥ò 
 

 ö©lš �‹ndhoÆ‹ K¡»a ghf¤fŸ Ãiyaf« (Stator) k‰W« 
RHÈ (Rotor) MF«. 
RHÈÆ‹ mik¥ig it¤J ö©lš �‹ndhoia ïUtifahf¥ 
ãÇ¡fyh«. 

1. mÂš T©L mik¥ig ngh‹w RHÈ(Squirrel Cage Induction 

Motor) 
2. eGt tisa ö©lš �‹nkh£lh® (Slip Ring Induction Motor) 
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Ãiyaf« 
 
  ïu©L �‹ndhofS¡F« Ãiyaf¤â‹ mik¥ò xnu khâ�ahf 
ïU¡F«. ïj‹ mik¥ò gl« 1š fh£l¥g£LŸsJ. ja¡f ïH¥ò k‰W« RHš 
�‹ndh£l ïH¥ig Fiw¡f Ãiyaf cŸsfkhdJ  áÈ¡fh‹ v~F 
jfLfËdhš brŒa¥g£L FHhŒ tothf mik¡f¥g£oU¡F«. FHhÆ‹ 
c£òw¤âš brUFthŒfŸ (ÚŸbt£L) mik¡f¥g£L _‹W f£l RUŸfŸ 
it¡f¥g£oU¡F«. njitahd ntf¤â‰F V‰g Ãiyaf¤âš 2,4,6,8 ngh‹w 
Kid JUt¤fË‹ v©Â¡ifÆš RUŸfŸ brŒa¥g£oU¡F«. 
 

 
RHÈ mÂš T©L mik¥ò bfh©l RHÈ 
 

ïj‹ mik¥ò gl« 2š fh£l¥g£LŸsJ. ïJ áÈ¡fh‹ 
v~F�dhyhd bkšÈa jfLfshš brŒa¥g£L cUistot mik¥ãš 
mik¡f¥g£oU¡F« nk‰gu¥ãš brUFthŒfŸ mik¡f¥g£oU¡F«. 

 
 
 
 
 
 
 
 
 

gl« 1 Ãiyaf« mik¥ò 
 
 

    
            
 
 

 
 
 
 
 
 
 

gl« 2 RHÈÆ‹ mik¥ò 

 

 

 

 
End rings Copper bars 

in Iron Rotor 

 

 

 

glk; - 2 mzpy; Tz;L mikg;g[ RHyp 



99 
 

x›bthU brUFthÆDŸS« jh�u mšyJ mY��a« r£l¡f«ã 
it¡f¥g£oU¡F«.  ïU g¡f§fËY« bgÇa jhÄu tisa« _y« FW¡F 
R‰W brŒa¥g£oU¡F«. mjhtJ RHÈ r£l¡f«ã Ãuªjukhf R‰W 
brŒa¥g£oU¡F«.  RHÈ brUFthŒ Ãiyaf brUFthŒ¡F ïizahfî« 
mnj rka¤âš r‰W rhŒthd nfhz¤âš (Skewed Rotor) ïU¡F«goahf 
mik¡f¥g£oU¡F«. ï›thW brŒtâdhš nkh£lh® ntiy brŒí«nghJ 
V‰gL« fhªj mâ®î Xir (Magnetic Humming Noise) Fiw¡f¥gL»wJ. 
nkY« Ãiyaf fhªj¥òy¤â‰F« RHÈÆ‹ fhªj¥òy¤â‰F« ïilna 
V‰gL« fhªj¥ó£L (Cogging) Fiw¡f¥gL»wJ. RHÈ vËjhf RHš 
m¢R¤j©o‹ (Shaft) ïU g¡f¤âY« RHY« jh§» (Bearing) 
bghU¤j¥g£LŸsd. 

 
eGî tisa¢ RHÈ mšyJ f£l R‰W RHÈ 
(Slip Ring Rotor (or) Phase Wound Motor) 
 

ja¡f ïH¥ò k‰W« RHš �‹ndh£l ïH¥ig¡ Fiw¡f RHÈahdJ 
áÈ¡fh‹ v~F�dhš bkšÈa jfLfËdhš brŒa¥g£L cUis to�š 
mik¡f¥g£oU¡F«. RHÈÆ‹ nk‰gu¥ãš brUFthŒfŸ mik¡f¥g£L 
brUFthŒfËš fh¥ò brŒa¥g£l _‹W f£l ïu©L mL¡F Distributed 
RUŸfŸ R‰w¥g£oU¡F«. RHÈ RUshdJ Ãiyaf JUt¤fË‹  

 
 
 
 
 
 
 
 
 
 

 
 
v©Â¡ifia¥ bghW¤J mik¡f¥g£oU¡F«. RHÈ RUŸfŸ Þlh® 
ïiz¥ãš ïiz¡f¥g£oU¡F«. 

_‹Wf£l RUŸfË‹ k‰w _‹W KidfŸ btËÆš vL¡f¥g£L 
_‹W eGî tisa¤fSl‹ gl« 3š fh£oathW ïiz¡f¥g£oU¡F«. 
_‹W eGî tisa¤fS¡F« ïilÆš fh¥gh‹fŸ mik¡f¥g£L m¢R¤ 
j©oš bghU¤j¥g£oU¡F«. eGî tisa¤fSl‹ Þlh® ïiz¥ò 
brŒa¥g£l btË¥òw �‹jil ö�iffŸ _ykhf ïiz¡f¥g£oU¡F«. 

Rheostat 

Rotor Winding 

Slip 

rings 

  gl« 3. eGt tisa �‹nkh£lh® 
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�‹ndhoia ïa¡f Mu«ã¡F« rka¤âš btË¥òw �‹jilahdJ 
braÈš ïU¥gâdhš �‹nkh£lh® Mu«g âU¥ò �ir (Starting Torque) 

mâfkhf ïU¡F«. �‹ndhoahdJ rhjhuzkhf ïa¤F«nghJ eGî 
tisa§fshdJ xU cnyhf g£oÆ‹ (collar) _ykhf FW¡F R‰W 
brŒa¥g£L mÂš T©L mik¥ò ö©lš �‹nkh£lh® ngh‹W ïa¤F«. 
 
_‹W f£l ö©lš �‹ndho ïa¤F« j¤Jt« 
 

_‹Wf£l ö©lš �‹ndhoÆ‹ xU ghf¤ij (gl« 4) vL¤J¡ 
bfhŸnth«. �‹ndho ïa¤F« �j¤ij �œ¡f©lthW ÉtÇ¡fyh«. 
 

1. _‹Wf£l Ãiyaf¢ RUŸfS¡F _‹Wf£l �‹rhu« 
bfhL¡F«bghGJ RHY« fhªj¥òy« V‰gL»wJ. ïªj RHY« 
fhªj¥òykhdJ Ãiyaf¢ R‰¿ x¤âa¤F ntf¤âš (Synchronous 

Speed)  
*120

s

f
N

p
 š R‰W»wJ. 

2. ïªj RHY« fhªjòykhdJ fh‰W ïilbtËahf br‹W Ãiyahf 
cŸs RHÈ fl¤âfis bt£L»wJ. RHY« fhªj¥òy¤â‰F«, 
Ãiyahd RHÈ¡F« ïilÆš cŸs rh®ò (Relative speed) 
ntf¤âdhš RHÈÆš cŸs fl¤âfËš �‹�a¡F �irahdJ 
ö©l¥gL»wJ. RHÈÆ‹ R‰W FW¡F¢ R‰W brŒa¥g£oU¥gjhš 
RHÈ fl¤âfËš �‹ndh£lkhdJ gha Mu«ã¡»wJ. 

 

 
 
 
 
 
 
 
 
 
 
 
 
gl« 4 ö©lš �‹nkh£lh�‹ ghf« 
 

3. �‹ndh£l¤ij¡ bfh©L bršY« RHÈ fl¤âfŸ Ãiyaf« 
cUth¡F« fhªj¥òy¤âš it¡f¥g£LŸsd. vdnt RHÈ 
fl¤âfËš ïaªâu �irahdJ brašgL»wJ. mid¤J RHÈ 
fl¤âfËY« cŸs ïaªâu�irÆ‹ T£L¤bjhif RHÈia 

AIR-GAP + 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

Stator 

Rotor 

Conductor 

Force on Rotor 

Conductors 

Rotation of Stator 

field 
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RHY« fhªj¥òy¤â‹ âirÆš R‰W« âU¥ò �iria 
cUth¡F»wJ. Mdhš RHÈÆ‹ ntf«, RHY« fhªj¥òy¤â‹ 
ntf¤ijÉl¡ Fiwthf ïU¡F«. 

 
eGî k‰W« eGî mâ®bt©(Slip and Slip Frequency) 

 

 x¤âa¤F ntf¤â‰F« (Ns), c©ikahd RHÈ ntf¤â‰F« (Nr) 

cŸs �¤âahr« eGî (Slip) MF«. ïJ rjåj¤âš ã‹tUkhW 
F¿¥ãl¥gL»wJ. 

eGî rjåj« = *100
Ns Nr

Ns


 

c©ikahd RHÈ ntfkhdJ x¤âa§F ntf¤ij Él Fiwthf ïU¡F«.
 SNs = Ns – Nr 

 Nr = Ns – SNs 

 Nr = Ns   (1-S) 

eGî = 
Ns Nr

S
Ns


   

 

1. Ns – Nr‹ kâ¥ò eGî ntf« vd¥gL«. 
2. RHÈ Ãiyahf ïU¡F«nghJ Nr = 0, eGî S=1 mšyJ 100%  

3. xU ö©lš �‹nkh£lh�š gS ïšyhj ÃiyÆÈUªJ gS cŸs 
Ãiy¡F eGÉ‹ ntWghL 0.1% ïUªJ 3% Mf ïU¡F«. vdnt 
ïJ Ãiyahd ntf�‹nkh£lh® MF«. 
 

eGî mâ®bt© (mšyJ) RHÈ �‹ndh£l¤â‹ mâ®bt© 
 
 ö©lš �‹ndhoÆ‹ Ãiyaf¤J¡F _‹Wf£l �‹rhu« 
bfhL¡F«nghJ RHÈÆš �‹fhªj ö©lš j¤Jt¤â‹ _y« �‹�a¡F 
�ir k‰W« �‹ndh£l« ö©l¥gL»wJ.  RHÈ Ãiyahf ïU¡F«nghJ, 
RHÈÆš ö©l¥gL« �‹ndh£l¤â‹ mâ®bt© MdJ �‹rhu 
mâ®bt©Q¡F rkkhf ïU¡F«. RHÈ RHy Mu«ã¤jJ« RHÈ 
�‹ndh£l« mšyJ �‹�a¡F �irÆ‹ mâ®bt© MdJ eGî ntf« 
mšyJ rh®ò ntf¤ij¥ bghW¤J ïU¡F«. 
 

f’ v‹gJ RHÈ �‹ndh£l mâ®bt©, 

Ns Nr v‹gJ eGî ntf« vdî« vL¤J¡ bfh©lhš  

Ns Nr  =120 '/ ...............(1)f p  

       Ns =120 '/ ...................(2)f p  
rk‹ghL 1I 2 Mš tF¤jhš 
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Ns Nr

Ns


=

120𝑓′

𝑝

120 𝑓

𝑝

=
𝑓′

𝑓
 

vdnt eGî S 

 ~ RHÈ �‹ndh£l mâ®bt© 𝑓 ′ =S*f MF«. 
~ RHÈ �‹ndh£l mâ®bt© = eGî * �‹rhu mâ®bt© 

 
RHÈ âU¥ò Éir 
 
RHÈahš cUth¡f¥g£l âU¥ò �irahdJ 

1. RHÈÆ‹ �‹ndh£l« 
2. RHÈÆ‹ �‹�a¡F �ir 
3. RHÈ R‰¿‹ âw‹fhuÂ  

M»at‰¿‰F ne®�»j¤âš mikí«. 

~  2 2 2* *cosT E I   

mšyJ  2 2 2* * cosT K E I   

mjhtJ 2I   Ãiyahd  ÃiyÆš RHÈÆ‹ �‹ndh£l« 

2E  Ãiyahd ÃiyÆš RHÈÆ‹ �‹�a¡F    

          Éir 

   Cos Ãiyahd ÃiyÆš RHÈÆ‹ âw‹ fhuÂ 

  K  kh¿È 
 

Mu«g âU¥ò Éir ( sT ) (Starting Torque) 

2E 
 Ãiyahd ÃiyÆš xU f£l RHÈ �‹�a¡F �ir 

2X =  Ãiyahd ÃiyÆš xU f£l �‹vâ®¥ò 

2R =   xU f£l RHÈ �‹jil vdî« vL¤J¡bfhŸnth«. 
 

RHÈÆ‹ bkh¤j �‹vâ®¥ò /f£l«            2 2

2 2 2Z R X   
 

RHÈÆ‹ �‹ndh£l« /f£l«   2 2

2 2 2
2

2 2

E E
I

Z R X
 



 

 

RHÈÆ‹ âw‹ fhuÂ                                     2 2

2 2
2

2 2

2COS R R
Z R X

  


  

Mu«g âU¥ò Éir,                      2 2 2* * cosT K E I    

          2* *T K E 2

2 2

2 2

E

R X

*            
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                                               2

2 2

2 2

R

R X

 

                        
2

2* *T K E 2

2 2

2 2

R
R X  

 
�‹ndho¡F bfhL¡f¥gL« �‹dG¤j« kh¿Èahf ïU¡F«nghJ 

ghaš/Kid   í« kh¿Èahf ïU¡F«. vdnt RHÈÆ‹ �‹�a¡F �ir       

2E î« kh¿Èahf ïU¡F«. vdnt  2

2

1*Ts
RK

Z
  

1K v‹gJ k‰bwhU kh¿È. 

 nk‰T¿a rk‹gh£oÈUªJ Mu«g âU¥ò �irÆ‹ kâ¥ò RHÈÆ‹ 
xU f£l �‹jil (

2R ), RHÈÆ‹ Ãiyahd ÃiyÆ‹ xU f£l �‹ vâ®¥ò  

(
2X ) M»at‰iw¥ bghW¤J cŸsJ v‹gJ òy¥gL»wJ. 

3

2* *
K

Ns
 v‹W Ã%ã¡fyh«. 

2 2

2 2

2 2

2 2

*3
*

2* *

E R
Ts

Ns R X



 

F¿¥ò Ns ‹ F¿pL RHš /�dho 
 
Mu«g c¢r tu«ò âU¥ò �irÆ‹ Ãgªjid 
(Condition for Maximum Torque) 

 
 RHÈÆ‹ xUf£l �‹jilahdJ xU f£l Ãiyahd ÃiyÆ‹ 
�‹k¿¥ò¡F rkkhf ïU¡F« nghJ mj‹ Mu«g âU¥ò �irahdJ 
c¢rtu«ãš ïU¡F« vd Ã%ã¡fyh«. 

ï¥bghGJ 
2 2

2
2 2

1*Ts
R X

RK



       

rk‹ghL 1 I tif¥gL¤Jf. 2R  I bghW¤J k‰W« Ô®it RH‰á¡F rk‹ 
brŒí« nghJ  

 

 

 
22 2

2 2

2 2 2

2 2

2 2

2 * 2
1*

2 2 2 2 2

2 2 2

2 2

21
0

2*

R RdTs
K

R X R X

R X R

R X R X

dR

 
   
  
 

 

  

 

vdnt Mu«g âU¥ò ÉirahdJ 
RHÈÆ‹ xU f£l �‹jil = RHÈÆ‹ Ãiyahd ÃiyÆ‹ xU f£l 
�‹kâ¥ò Mf ïU¡F«nghJ c¢r tu«ãš ïU¡F«. 
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gl« 5 
 

gl« 5š fh£oíŸsthW 
Mu«g âU¥ò �ir c¢r tu«ãš ïU¡F«nghJ 

 RHÈÆ‹ âw‹ fhuÂ = 0.707 (ã‹j¤») 
 

XL« Ãiy âU¥ò Éir (Running Torque Tr) 

 
XL« ÃiyÆš âU¥ò �irahdJ 

 * * rr r rT E I Cos                    ------ 1 

Vbd�š rE   Kiwna 
 Er = RHÈÆ‹ xU �‹�a¡F �ir (XL« Ãiy) 

 rI = RHÈÆ‹ xU f£l �‹ndh£l« (XL« Ãiy) 

   rCos  = RHÈÆ‹ âw‹ fhuÂ (XL« Ãiy) 

 rI =
Er

Zr
                                                    --------2    

 

 

 

2

2' 2

22

2 2 2

2 2

2 2

r =

3

Cos 5

r SE

r

Zr Z R SX

E

R R

Z R SX





       

   



                                                                             - - - - - - - - - 4

=

   

 

rk‹ghL 2,3,4,5 I 1š ãuâpL brŒí«nghJ XL« ÃiyÆš âU¥ò �ir
* * rr r rT E I Cos   

    R2 = X2 

X2 

R2  

Z2 

2 = 45° 

Tr (max) at R2 = X2 

Starting 

torque curve 

Rotor Resistance 

T
o
rq

u
e
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   

 

2
2

2 22 2

22

2 2
2

2

*

2 2 2 2

1*

2 2

*

SE

SE
r SE

K
r

R
T

R SX R SX

R
T

R SX





 



*
           

 

Ãiyaf �‹dG¤j« V  kh¿Èahf ïUªjhš ghaš     kh¿Èahf 
ïU¡F«. vdnt RHÈÆ‹ �‹�a¡F �ir  

2E kh¿Èahf ïU¡F«. 

 
22

S
2

2 2

2 * *
T =

SK R

R SX
 

2K  v‹gJ k‰bwhU kh¿È MF« 

1K  ‹ kâ¥ig
3

1

2 s
K

N
  vd Ã%ã¡fyh«. 

vdnt, 

 

 

2

2

2

2

2 2

2 2

2 2

2

2

3

3

2

2

*

*

SE
r

SE
r

s

Ns R SX

N Z

R

R

T

T











*

*  

ïa§f Mu«ã¡F« bghGJ  1S   
vdnt Mu«g âU¥ò Éir 

  2

2
2

2

2 2
2

3

2
*

E
r

R

Ns R X
T






*
 

 
XL« ÃiyÆš c¢rtu«ò âU¥ò �irÆ‹ Ãgªjid 

  

2

22

2

2 2

r
SR

R SX

K
T 



*

 

rk‹ghL  1I R2 I bghW¤J tif¥gL¤j k‰W« Ô®it RÊ¡F rk‹ brŒí« 
nghJ 

   

 

2 2 2 2

2
2 2 2

2 2 2 2 2

2 2

2 2
0

Kr R R S X SX SRdT

ds R S X


  
 




   

  2 2 2 2 2
2 2 22R S X S X  =0 
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2 2 2

2 2R S X  

2 2R SX  
 

vdnt XL« ÃiyÆš âU¥ò �irahdJ RHÈ‹ xUf£l �‹jil = eGî * 
RHÈÆ‹ Ãiyahd ÃiyÆš xU f£l vâ®¥ò Mf ïU¡F« nghJ c¢r 
tu«ãš ïU¡F« 

c¢r tu«ò  âU¥ò Éiria¡ fz¡»l 2 2R SX vd¡ bfhŸf 

 
22

2

2 2

r
SR

R SX
T 


 

 

   
2 2

2

2 2

m
S SR

SX SX
T 


 

2

2 2

2

2 2

1

2 2
m

S X

S X X
T    

2

1

2
m

X
T 

 

c¢r tu«ò âU¥ò �irÆ‹ eGî  =  
2

2

R
S

X
    

 

2
2

2

3

2 2
*m

s

E

N X
T


  

 

âU¥ò �ir  eGî gh‹ik áw¥ãašò 

nk‰T¿a rk‹ghL 6‹ go
 

22
r

2

2 2

2 *
T =

K SR

R SX
 

 

XL« ÃiyÆš �‹nkh£lh�‹ âU¥ò�ir bt›ntW RHÈÆ‹ 
�‹jilÆ‹ kâ¥ã‰F âU¥ò �ir eGî gh‹ik gl« 6š fh£l¥g£LŸsJ. 
ïâš eG�‹ kâ¥ò 0 �ÈUªJ 1 tiu¡F« bfh©l gy tiugl¤fŸ 
tiua¥g£LŸsd. 

 
 

Case 1 
 nkny cŸs rk‹gh£oš eGî S=0 Mf ïU¡F«nghJ âU¥òÉirí« 
RÊahf ïU¡F«. vdnt âU¥ò �ir eGî áw¥ãašò njh‰w ÃiyÆš 
(origin(0,0)) ïUªJ Mu«ã¡»wJ. 
 

 

Case 2 
 RHÈÆ‹ ntf« x¤âa¤F ntf¤â‹ kâ¥ig beU¤»a ÃiyÆš 
eGî (S=Ns-Nr/Ns) Äf¡Fiwthf ïU¡F«. vdnt SX2 ‹ kâ¥ò« �f¡ 
Fiwthf ïU¡F«. R2 ‹ kâ¥ig x¥ãL«nghJ SX2 ‹ kâ¥ò �f¡ Fiwthf 
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ïU¡F«. vdnt SX2I òw¡fÂ¡F«nghJ rk‹ghL ã‹tUkhW 
»il¡»wJ. 

   
2

S
T

R
  

2R �‹ kâ¥ò kh¿Èvd vL¤J¡bfh©lhš 

   T S  MF«. 
ïâÈUªJ eG�‹ msî Fiwthf ïU¡F«nghJ âU¥ò�ir eGî 
áw¥ãašò MdJ xU ne®nfh£oš mikí« v‹gJ bjËth»wJ. 
 

Case 3 
 �‹nkh£lh�š gS mâf�¡F«nghJ RHÈÆ‹ ntf« Fiwtjhš 
eG�‹ msî mâf�¡»wJ. rk‹ghL 1‹ go âU¥ò �irí« mâf�¡»wJ. 

 eGî 
2,

2X
RS  v‹w Ãiy tU«nghJ âU¥ò �ir c¢rtu«ig 

milí«. ïªj âU¥ò Éir¡F btËÆG¥ò âU¥òÉir (Pullout Torque) 

v‹W bga®. ïj‰F nkY« gSit mâf�¡F«nghJ eGî nkY« 
mâf�¥gjhš SX2  ‹ kâ¥ò mâfkhF«. ïªj SX2 ‹ kâ¥ò R2  ‹ kâ¥igÉl 
Äf mâfkhf ïU¡F«. R2 I òw¡fÂ¡F«nghJ rk‹ghL ã‹tUkhW 
»il¡»wJ. 

   
2

2

S
T

SX


 

2X I kh¿È vd vL¤J¡bfh©lhš 

1
;T

S
 MF« 

vdnt mâf¥goahd eG�‹ kâ¥ã‰F âU¥ò�ir eGî gh‹ik gl¤âš 
fh£oíŸsthW br›tf �if tot (Hyperbola) tot¤âš mikí«. 
 
 

 
 
 
 
 
 
 
 
 

gl« 6 âU¥ò �ir eGî gh‹ikfŸ 

 

 

0 

R2  

 

2R2  
3R2  

4R2  

Maximum 

Torque 

T
o
rq

u
e
 

Slip  corresponding 

to starting torque 

slip 

Tm 

0.2 0.4 0.6 0.8 1 
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vdnt áw¥ãašãÈUªJ tiuaW¡f¥g£l gS tiu eGî mâf�¡f 
âU¥ò�irí« mâf�¡»wJ v‹gJ bjËth»wJ.  mj‰F nkš gS 
mâfkhF«nghJ eGî mâfkhtJl‹ âU¥ò�ir Fiw»wJ.   nkY« 
gSit mâf�¤jhš �‹ndhoÆ‹ ntf« FiwªJ xU ÃiyÆš Ã‹W 
�L«.  ïªÃiyÆš eGî 1 Mf ïU¡F«. 
 

vdnt 0S  �ÈUªJ c¢rtu«ò âU¥ò �ir¡fhd eGî miu cŸs gFâ 
�‹nkh£lh�‹ cWâahd gFâ MF«. cWâahd ïa¤F gFâ gl¤âš 
nfho£L fh£l¥g£LŸsJ.  c¢rtu«ò âU¥ò �ir¡fhd eG�š ïUªJ 

1S   tiu cŸs gFâ cWâÆšyhj ïa¤F gFâ MF«. 
 
âU¥ò �ir ntf« gh‹ikfŸ 

_‹Wf£l ö©lš �‹nkh£lh�‹ âU¥ò�ir mj‹ 
ntf¤ij¥bghW¤J mikí«.  Mdhš rhjhuz rk‹gh£o‹ _y« mj‹  

 
 
 
 
 
 
 
 
 
 
 
cl‹ghil �t�¡f ïayhJ. vdnt mj‹ cl‹gh£il tisî 

(Curve)_y« gl« 7š cŸsthW fh©ã¡fyh«. 
 

nk‰T¿a tisî tiugl« ã‹tU« c©ikfis¡ TW»wJ. 
1. KG¥gS âU¥ò Éir = T v‹whš 

2. Mu«g âU¥ò Éir =1.5T  

c¢r tu«ò âU¥ò Éir = 2.5T  
 

2.  KGgS�š �‹ndhoahdJ N v‹w ntf¤âš RHš»wJ. ïaªâu¥ 
gS mâf�¡F«nghJ �‹ndhoÆ‹ âU¥ò �irahdJ gS�‹ âU¥ò 
Éirí« rkkhf ïU¡F«nghJ ntf« Fiw»wJ. ïu©L âU¥ò Éirí« 
rkkhf ïU¡F«nghJ �‹ndhoahdJ Ãiyahd Fiwthd ntf¤âš 

gl« 7. âU¥ò�ir ntf« gh‹ik tiugl« 
 

RHYk; ntfk; % 

j
pU

g
;g
[ t

pi
r
 

 0          20          40         60          80         100 

jpUg;g[ tpir 

RHyp jpUg;g[ 

tpir 

nky; ,G    

jpUg;g[ tpir 
KGg;gS 

 N  NS 

2.5T 

1.5T     T 
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RHš»wJ.  v¥go ïUªjhY« âU¥ò �ir 2.5T I Él mâfÇ¡F« nghJ 
�‹ndhoahdJ clnd Ã‹W �L»wJ. 
 
ö©lš �‹ndhoÆ‹ âw‹ ÃiyfŸ 
 

�‹ndhoÆ‹ Ãiyaf¤J¡F bfhL¡f¥gL« �‹âw‹ MdJ m¢R¤ 
j©oš ïaªâu¤âwdhf kh‰w¥gL»wJ. ïªj M‰wš kh‰w¤â‹nghJ 
ã‹tU« ïH¥òfŸ cUth»‹wd. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. khwhj ïH¥òfŸ 
 

(m) Ãiyaf ïU«ò ïH¥ò 
(M) cuhŒî k‰W« fh‰¿�š V‰gL« ïH¥ò 

rhjhuzkhf XL« nghJ RHÈ �‹ndh£l¤â‹ mâ®bt© �f¡ Fiwthf 
ïU¥gjhš RHÈÆ‹ ïU«ò òw¡fÂ¡f¥gL»wJ. 
 
 
 
 
 

Stator   Cu 

loss 

Iron loss 
Active power to 

Stator    

Active power 

supplied to 

Stator    Pi 

Pr 

Stator   Cu 

loss Mechanical 

power 

Pm 

Shaft power 

Pout 

 gl« 8 âw‹ ïH¥òfŸ 
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2. khW« ïH¥òfŸ 
 
 (m) Ãiyaf jhÄu ïH¥ò 
 (M) RHÈ jhÄu ïH¥ò 
 

gl«. 8 MdJ cŸçL �‹âwidí« ïH¥òfisí« btËp£L ïaªâu 
âwidí« ÉtÇ¡»wJ. 
 

nk‰T¿a gl¤âÈUªJ ã‹tUkhW F¿¥ãlyh«. 

1. Ãiyaf cŸçL iP = Ãiyaf btËpL + Ãiyaf ïH¥òfŸ 
           = Ãiyaf btËpL + Ãiyaf jhÄu ïH¥ò + Ãiyaf     
                                       ïU«ò ïH¥ò  

2.RHÈ cŸçL   rP  = Ãiyaf btËpL 
3.»il¡f¡Toa ïaªâu¤ âw‹  

   PrmP  -RHÈ jhÄu ïH¥ò 
ïªj »il¡f¡Toa ïaªâu¤âw‹ bkh¤j ïaªâu¤âw‹ MF«. ïJ 

bkh¤j âU¥ò Éir  Tg I cUth¡F»wJ. 

4. m¢R¤j©oš cŸs ïaªâu¤âw‹ = out PmP  =cuhŒî k‰W« fh‰¿dhš 
V‰gL« ïH¥ò 
m¢R¤ j©oš cŸs �‹âw‹ MdJ m¢R¤j©L 

âU¥ò Éir  shT I cUth¡F»wJ. 

 
 
 
 
 
 
 

 
gl« 9 âw‹ ghŒ¢rÈ‹ f£l¥gl« 

 
gl« 9š _‹W f£l �‹ndhoÆ‹ f£l¥ gl¤ij¡ fh£L»wJ.  
 
 

ö©lš �‹ndhoÆ‹ âU¥ò �ir 

vªj xU �‹ndhoÆY« »il¡f¡Toa ïaªâu¤âw‹ 

   
2

;
60

NT
P Watts


  

 

kpd; 

nkhl;lhhpd; 

cs;sPL 

epiyaf         

jhkpu 

,Uk;g[ 

,Hg;g[ 

RHyp 

cs;sPL 

RHyp  

jhkpu 

,Hg;g[ 

RHypapy; 

cUthFk; 

,ae;jpujpwd;  

bkhj;j 

jpUg;g[ tpir 

fhw;W 

cuha;t[ 

,Hg;g[ 

RHyp 

btspaPL 

mr;Rj; 

jpUg;g[ tpir 
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Kiwna  
 N   �‹ndhoÆ‹ ntf«  rpm  

 T   cUth¡f¥g£l âU¥ò Éir  )N m  

 
60

* 9.55*
2

P P
T N m

N N
    

RHÈÆ‹ bkh¤j btËpL âw‹ mP  vdî« N  rpm  vdî« bfh©lhš 
RHÈÆ‹ bkh¤j âU¥ò �ir 

 9.55* m
g

P
T N m

N
 

 
 

 
 

RHÈÆš jh�u ïH¥ò ïšiy vd¡ bfh©lhš RHÈÆ‹ btËpL« cŸçL« 
rkkhfî« k‰W« RHÈ x¤âa¤F ntf¤âY«  sN  RHY«. 

RHÈÆ‹ cŸçL 2

60

gsN T
Watts


  

RHÈÆ‹ jh�u ïH¥ò = RHÈÆ‹ cŸçL - RHÈÆ‹ btËpL 

  
2

60

g
s N

T
N


  

1. RHÈ jhÄu ïH¥ò = 
 

s

s NN

N


 

RHÈ cŸçL 
RHy jhÄu ïH¥ò *S  RHÈ cŸçL 
2. RHÈÆ‹ bkh¤j btËpL mP  (RHÈ cŸçL - RHÈ ïH¥ò) 

= RHÈ cŸçL *S  RHÈ  cŸçL 
=RHÈ cŸçL  1 S  
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3.
bkh¤j RHÈ btËpL

RHÈ cŸçL  = 
s

N
I S

N
   

4.
RHÈ jhÄu ïH¥ò

bkh¤j RHÈ cŸçL  
1

S

S


  
 
bjhl¡» njit¡fhd fhuz« 
 

_‹Wf£l ö©lš �‹nkh£lhU¡F Mu«g¤âš KG 
�‹dG¤j¤ij bfhL¡F«nghJ KjÈš vâ®¥ò �‹�a¡F �ir ïšyhkš 
ïU¥gjhš Ãiyaf RUŸfËš mâfkhd �‹ndh£l« ghŒ»wJ.  vdnt 
Mu«g¤âš �‹nkh£lhU¡F KG �‹dG¤j¤ijí« bfhL¤jhš 5 Kjš 7 
kl¤F KGgS �‹ndh£l¤ijí« vL¡F«.  ïjdhš �‹nkh£lh�‹ 
RUŸfŸ ghâ¡f¥gLtJl‹ �‹f«ãÆš mâfkhd �‹dG¤j ntWghL 
V‰gL«.  ïªj �‹dG¤j ntWghL mnj �‹f«ãÆš ntiy brŒí« nghJ 
k‰w �‹rhjd¤fis ghâ¡F«.  vdnt Mu«g¤âš �‹nkh£lhU¡F 
Fiwªj �‹dG¤j¤ij¡ bfhL¤J Mu«g �‹ndh£l¤ij f£L¥gL¤j 
bjhl¡» MdJ njit¥gL»wJ. 
ö©lš �‹nkh£lh® bjhl¤»fŸ ntiyfis brŒ»‹wd. 
 
 

1. Mu«g �‹ndh£l¤ij f£L¥gL¤J»wJ. 
2. bjhl¡»Æš mik¡f¥g£oU¡F« mâf �‹ndh£l Relay    
          �‹nkh£lhiu mªj¥gSÉÈUªJ ghJfh¡»wJ. 
 

 

bjhl¡»Æ‹ tiffŸ   
 

1. ne® bjhl¡» Direct online       2.  jhÅa§» �‹kh‰¿ bjhl¡» 
3. RHÈ �‹jil bjhl¡»         4.  Þlh® blšlh bjhl¡» 
 
ne® bjhl¡» (Direct on-line startor) 

 
ï›tif bjhl¡» Fiwªjâw‹ cŸs �‹nkh£lh®fËš 

ga‹gL¤j¥gL»wJ.  ïªj KiwÆš Mu«g¤ânyna  KG �‹dG¤jK« 
bfhL¡f¥gL»wJ.  vdnt Mu«g �‹ndh£l« 2 Kjš 6 kl¤F KG¥gS 
�‹ndh£l« ms�š ïU¡F«. Mu«g �‹ndh£l« mâfkhf ïU¥gjhš 
ï›tif Fiwªj âw‹ k‰W« Fiwªj gS cŸs �‹nkh£lh®fËš 
ga‹gL¤j¥gL»wJ. 
ne® cl‹ Ãfœî D.O.L bjhl¡»Æ‹ mik¥ò gl« 10š fh£l¥g£LŸsJ. 



113 
 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

gl« 10 DOL bjhl¡» 
 
 

brašghL 
 

ïa¤F Ãiy bgh¤jhid mG¤âaîl‹ mŠrš (Relay) ïu©L 
f£l¤fS¡F ïilÆš  ïiz¥ò V‰gLtjhš M‰wyil»wJ.  vdnt 
mŠrÈDŸ  ïU¡F« ïU«ò¤ J©lhdJ fhªjr¡âia¥ bg‰W 
ïiz¥ghid  ft®»wJ.  ïªj ïiz¥ghd (Contactor)  f£l �‹rhu 
f«ãia �‹nkh£lhUl‹ ïiz¡»wJ.  vdnt �‹nkh£lhU¡F KG 
�‹dG¤j« »il¤J RHš»wJ. `ÃW¤J‟ Ãiy bgh¤jhid  mG¤J«nghJ 
Relay ¡F �‹rhu« J©o¡f¥gLtjhš  mŠrš âw‹ ïHªJ ïiz¥ghid 
J©o¥gj‹ _y« �‹rhu« f«ãÆÈUªJ �‹nkh£lhiu¤ J©o¡»wJ.  
�‹ndho mâf¥gS MF«nghJ �‹f«ãÆš mâf �‹ndh£l« ghŒ»wJ.  
bt¥g �ifgS mŠrš (Thermal Overload Relay) bjhl® ïiz¥ãš 
ïiz¡f¥g£LŸsjhš mŠrš cUthF« bt¥gkhdJ f£L¥gL¤J« 
R‰¿‹ _y« �‹rhu¤ij ïiz¥gh‹ tÊahf J©o¡»‹wd.  �‹rhu« 
J©o¡f¥gL«nghJ mŠrY¡F �‹rhu« »il¡fhj fhuz¤âdhš mJ 
âw�HªJ ïiz¥ghid J©o¡»‹w fhuz¤âdhš �‹rhukhdJ Ã‹W 
ÉL»wJ. 
 
 

e‹ikfŸ 
1. mik¥ò vËjhdJ 
2. vËjhf ÃWtyh« 
3. guhkÇ¥ò vËJ 
4. ÉiyFiwî 

 

 

3  IM 

ON push 

button 

OLR Contactor 

supply 
3 phase 

Main 

switch 

Fuse 

Main Contact 

Thermal 

overload relay 

RY

B 

Relay 

OFF push 

button 
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ÔikfŸ 
1. ï›tif bjhl¡»fŸ bkh¤j âw‹ �‹nkh£lhU¡F k£L« 

bghU¤jkhdJ 
2. Mu«g �‹ndh£l« �f mâfkhf ïU¡F« 
3. FW»a neu¤âš tiuaW¡f¥g£l ntf¤ij milí« 

�‹nkh£lh®fS¡F bjhl¡» bghU¤jkhdJ. 
 

RHÈ �‹jil bjhl¡» 
(eGî tisa ö©lš �‹ndho) 
 

eGî tisa ö©lš �‹ndhoia Mu«ã¡f RHÈ �‹jil 
bjhl¡» ga‹gL»wJ. Ãiyaf¤J¡F KG �‹dG¤j« bfhL¡f¥g£L 
eGî tisa �‹ndhoia Mu«ã¡f¥gL»wJ. RHÈÆ‹ x›bthU 
f£l¤âY« ntWgL¤j¡Toa �‹jil ïiz¡f¥g£L Mu«g �‹ndh£l« 
f£L¥gL¤j¥gL»wJ. RHÈ R‰W¡F bjhl® ïiz¥ghf ntWgL¤j¡Toa 
�‹jil ïiz¤âU¥gjhš Mu«g âU¥g �ir mâfkh»wJ. (Vbd�š 

2T R ) 
 

eGt tisa ö©lš  �‹ndhoÆš  RHÈ RUŸfŸ Þlh® ïiz¥ãš 
ïiz¡f¥g£L k‰w _‹W KidfS« m¢R¤j©o‹ nkYŸs 
tisa¤Jl‹ ïiz¡f¥g£oU¡F«. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

gl« 11 Þlh® -blšlh bjhl¡» 

Rotor 

winding 

Slip   

rings 

Starting 

resistances 

ON 

Fuse 

OFF 

Contactor 

supply 
3 phase 

NVR Relay 

Stator 

winding 

Main 

switch 

Fuse 

Thermal overload relay 

 

RY

BN 
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gl« 11š fh£oíŸsthW btË �‹jil eGî tisa¤Jl‹ bjhl® 
ïiz¥ãš ïiz¡f¥g£oU¡F«.  Mu«g¤âš KG �‹dG¤jK« 
Ãiyaf¤J¡F  bfhL¡f¥gL«nghJ KG �‹jilí« RHÈÆid x›bthU 
f£l¢ RUËY« bjhl�š ïiz¡f¥g£oU¡F«.  vdnt Mu«g �‹ndh£l« 
f£L¥gL¤j¥gL»wJ. ã‹�‹ndhoahdJ 80%  ntf¤ij milªjJ«, 
if¥ãoia go¥goahf RH‰¿ �‹jilia¡ Fiw¤J RÊ¡F bfh©L tu 
nt©L«.  ï¥nghJ �‹ndho RHš  �‹jil ïšyhkš RHy Mu«ã¡»wJ. 
mâf �‹âwDila  �‹ndhofËš ïªj RHÈ �‹jil mik¥ghdJ 
v©bzÆš _œ» ïU¡FkhW it¡f¥g£oU¡F«. 
 
e‹ikfŸ 

1. Mu«g âU¥ò Éir mâf«. 
2. Mu«g �‹ndh£l« �f¡Fiwî 
3. mâf gSîl‹ �‹ndh£l« ïa¡f Mu«ã¡fyh«. 
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�‹ kh‰¿fŸ 
(Transformers) 

 
      �‹kh‰¿ v‹gJ �‹dh‰wiy xU R‰¿ÈUªJ k‰bwhU R‰¿‰F �‹  
ö©lÈ‹ _y« kh‰W« Ãiyahd �‹fhªj fU�ahF«. ïJ 
mâ®bt©fis kh‰whkš Fiwªj khWâir �‹dG¤j¤ij  mâf 
khWâir �‹dG¤jkhfî« mâf khWâir �‹dG¤j¤ij Fiwªj 
khWâir  �‹dG¤jkhfî« kh‰w cjî»wJ. �‹dh‰wyhdJmâf 
khWâir �‹dG¤j¤â‰F  kh‰w¥gL« bghGJ ïJ V‰W �‹kh‰¿ vdî« 
�‹dh‰wyhdJ FiwªJ khWâir �‹dG¤j¤â‰F kh‰w¥gL« bghGJ 
ïJ ïw¡F �‹kh‰¿ vdî« miH¡f¥gLf¿J. 
 
brašgL« j¤Jt« 
 
     �‹kh‰¿ahdJ �‹fhªj¤ ö©lš j¤Jt¤â‹ mo¥gilÆš 
brašgL»wJ �‹kh‰¿Æš nj�U«ò cŸsf¤â‹ ÛJ R‰w¥g£l x‹Wl‹ 
x‹W �‹bjhl®g‰w Kj‹ik k‰W« Jiz¢ RUŸfŸ cŸsd.  
(gl« 1) VjhtJ xU RUËš mjhtJ Kj‹ik RUËš bjhl®ªJ 
kh‰wkilªJ bfh©oU¡F« �‹dG¤j¤ij jU«bghGJ, mJ khWgL« 
fhªj¥ gha¤ij Kj‹ik fhªj¥ghakh‰w¤ij V‰gL¤J« ~ghunl�‹ 
�‹fhªj¤ ö©lš �âÆ‹go �‹�a¡F �irahdJ Jiz¢RUËš 
ö©l¥gL»wJ. ïªj ö©l¥g£l �‹�a¡F �ir Jiz¢RUËš 
ïiz¡f¥g£LŸs gS tÊahf �‹ndh£l¤ij mD¥ò»wJ. vdnt 
Kj‹ik¢ RUËÈUªJ �‹dh‰wš Jiz¢RUS¡F �‹fhªj¤ 
ö©LjÈ‹ _y« kh‰w« brŒa¥gL»wJ. (gl« 1 �‹kh‰¿). 
 

 

 

 

 

        gl« 1 
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mik¥ã‹ �tu« 
 

�‹kh‰¿Æ‹ njitahd gFâfŸ 
1. Kj‹ik k‰W« Jiz¢RUŸfŸ 
2. �‹kh‰¿Æ‹ cŸsf« 

Kj‹ik¢ RUŸ 
 

     �‹kh‰¿Æš bjhl®ªJ kh¿¡bfh©nl ïU¡F« �‹dG¤j¤ij 
bfhL¡f¥gL« RUŸ Kj‹ik¢RUŸ vd¥gL«. 

Jiz¢ RUŸ 
 

      �‹kh‰¿Æš vªj xU RUSl‹ gS ïiz¡f¥g£LŸsnjh, mJ 
Jiz¢RUŸ vd¥gL«. 
 

�‹kh‰¿Æ‹ cŸsf« 
 

�‹kh‰¿Æ‹ cŸsfkhdJ Kj‹ik¢ RUisí« Jiz¢ RUisí« 
fhªj¥gha¤â‹ _y« ïiz¡»wJ. RHš �‹ndh£l¤fis¡ Fiw¡f 
bkšÈa jfLfshšMd nj�U«ò cŸsf« ga‹gL¤j¥gL»wJ.  
x›bthU bkšÈa¤jfL« 0.35�.Û ïUªJ 0.5 �.Û tiu jok‹ 
bfh©LŸsJ. áw¥ò cnyhf« k‰W« áÈ¡fh‹ v~F ngh‹w fy¥ò 
cgnahf¤fŸ ga‹gL¤Jtj‹ _y« ja¡fïH¥ò Fiw¡f¥gL»wJ. ïªj 
�‹kh‰¿Æ‹ ïu©L mo¥gil ã�îfŸ. 

1. cŸsf tif (Core Type) 
2. TL tif(Shell Type) 

 

cŸsf tif �‹kh‰¿ 

      ïªj �jkhd �‹kh‰¿Æš RUŸfŸ cŸsf¤â‹ bgU«ghyhd 
gFâia gl« 2š fh£oathW R‰¿íŸsd. ïâš cUistot �jkhd 
RUŸfŸ cgnahf¥gL¤j¥g£LŸsd. ïªj RUŸfŸ RUŸ tisa (Helical) 

mL¡F Mf R‰w¥g£LŸsd. x›bthU mL¡F« fh»j«, ik¡fh, JÂ 
ngh‹w fh¥gh‹fËdhš fh¥ãlš (Insulate) brŒa¥g£LŸsd. ïªj 
nj�U«ò cŸsf¤â‹ x›bthU bkšÈa jfL« l tot ÚŸ jflhf gl« 3š 
fh£oathW bt£l¥g£LŸsd.  

 

 

 

gl« 2 cŸsf �j �‹kh‰¿ 

L.V. Winding  

H.V. Winding  

 



118 
 

TL tif �‹kh‰¿fŸ 

      ïªj �jkhd �‹kh‰¿fËš nj�U«ò cnyhfkhdJ,RUŸfË‹ 
bgU«ghyhd gFâia gl« 4š fh£oíŸsthW R‰¿íŸsd. ïªj nj�U«ò 
cnyhf¤â‹ x›bthU j�¤jjfL« (E) kh‰W« (I)tot ÚŸjflhf gl« 
4(b)š fh£oíŸsthW brŒa¥g£LŸsd. 

 

 

 

 

 

 

                                gl« 4 TL tif �‹kh‰¿ 

bkh¤j fhªj ghaY« nj�U«ò cnyhf¤â‹ eL�š cŸs gFâ 
tÊahf brš»wJ. Mdhš  ïªj fhªj¥ghaš MdJ btË¥òw¤âYŸs 
ïu©L gFâ tÊahf rkms�š ã�ªJ brš»wJ. ïªj �jkhd 
�‹kh‰¿fËš nj�U«ò cnyhf¤ij¢ R‰¿ Fiwªj �‹ mG¤j« 
RUŸfS«, Fiwªj mG¤j RUŸfis¢ R‰¿ ca®�‹ mG¤j¢ RUŸfS« 
R‰w¥g£LŸsd. ïªj tifahd �‹kh‰¿Æš RUŸfŸ nj�U«ò 
cnyhf¤ij¢ R‰¿ ïU¥gjhš ïJ TLtif �‹kh‰¿ v‹W 
miH¡f¥gL»wJ.  

e‹ikfŸ 

1. ïH¥ò Fiwthf ï›�jkhd �‹kh‰¿fËš ešy bt¥g btËna‰W¤ 
âw‹ »il¡»wJ. 

2.  fáî �‹k¿¥ò Fiwthf ïU¡»wJ. 
3. fhªjkakh¡F« �‹ndh£l« Fiwthf ïU¡»wJ 
4. fhªjgha ïU¡»wJ. 

ÔikfŸ 

1. RUŸfŸ brŒtJ �f¡ fod« 
2. gGJ gh®¥gJ fod«. 

 

 

 

Shell - type transformer 

L.V. Winding  

H.V. Winding  
E2 

S 3    

4

    
2 

1 

V1 
N1 N2 

Secondary winding 

primary winding 

(t)          Laminated core 

Lo
ad
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�‹ kh‰¿Æ‹ tiffŸ 

(A) Jiz¢RUËš ïUªJ btËtU« �‹dG¤j¤ij¡ bfh©L 
�‹kh‰¿fŸ ã‹tUkhW ã�¡f¥gL»‹wd. 

1. V‰W �‹kh‰¿ (ca® �‹dG¤j¤âÈUªJ Fiwªj �‹dG¤j¤â‰F) 
2. ïw¡F �‹kh‰¿ (Fiwªj �‹dG¤j¤âÈUªJ ca® 

�‹dG¤j¤â‰F) 
3. jh�a¤» �‹kh‰¿ (RÊÆÈUªJ tiuaW¡f¥g£l �‹dG¤j« tiu) 

(B) �‹kh‰¿ ntiybrŒí« �j¤ij¥ bghW¤J �œtUkhW 
ã�¡f¥g£LŸsd. 

1. �‹âw‹ �‹kh‰¿fŸ (�‹âw‹ mD¥òtj‰F k‰W« 
g»®ªjË¥gj‰F) 

2. �‹ndh£l �‹kh‰¿fŸ(�‹ndh£l¤ij ms¥gj‰F) 
3. �‹dG¤j �‹kh‰¿fŸ (�‹dG¤j¤ij ms¥gj‰F) 

(C) �‹kh‰¿fŸ FË® brŒa¥gL« �j¤ij¥ bghW¤J ã‹tUkhW 
ã�¡f¥g£LŸsd. 

1. cy® �j �‹kh‰¿fŸ 
    fh‰W ïa‰ifahf FË®brŒí« Kiw 
    fh‰W å¢R (Blast) FË®brŒí« Kiw 
 
2. v©bzÆDŸ  _œf¥g£l �‹kh‰¿fŸ 
     jhkhfnt FË® brŒí« Kiw 
     �ir¡ fh‰¿‹ _y« FË®brŒjš 
     j©Ü�‹  _y« FË®brŒjš 

         �ir v©bzÆ‹ _y« FË®brŒjš 

(D) �‹kh‰¿fŸ áw¥ghf cgnahf¥gL¤J« Kiwia¥ bghW¤J ã‹tUkhW 
ãÇ¡f¥g£LŸsd. 

1. cnyhf ïiz¥ò �‹kh‰¿fŸ 

2. ciy �‹kh‰¿fŸ 

3. nrhjid �‹kh‰¿fŸ 

4. thbdhÈ �‹kh‰¿fŸ 
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(E) RUŸfË‹ ïiz¥ig bghW¤J �‹kh‰¿fŸ �œtUkhW 
gã�¡f¥g£LŸsd. 

1.  Þlh®    -  Þlh® ïiz¥ò 

2. blšlh  -  blšlh ïiz¥ò 

3. Þlh®    -   blšlh ïiz¥ò 

4. blšlh  -   Þlh® ïiz¥ò 

5. X¥g‹   -    blšlh 

6. Þfh£ ïiz¥ò �‹kh‰¿fŸ 

(F) cgnahf¥gL¤j¥gL« nj�U«ò cnyhf¤ij¥ bghW¤J �‹kh‰¿fŸ 
�œtUkhW ã�¡f¥g£LŸsd. 

1. cŸsf �j« 
2. TL Éj« 
3. RUŸtiu (Spiral) cŸsf �j«. 

 

�‹kh‰¿Æ‹ �‹dG¤j ntWgh£L �irÆ‹ rk‹ghL 

 

 

 

 

 

 

gl« 5 �‹kh‰¿ 

gl« 5š fh©ã¡f¥g£LŸs xUf£l ïURUŸfŸ bfh©l �‹kh‰¿ia 
vL¤J¡bfhŸnth« nkY«  

N1 v‹gJ Kj‹ik¢ RUŸfË‹ v©Â¡if. 

N2 v‹gJ Jiz¢RUŸfË‹ v©Â¡if   m v‹gJ nj�U«ò 
cnyhf¤â‹ mâf¥goahd fhªj¥ghaš (webers). I v‹gJ nj�U«ò 

cnyhf¤â‹ gu¥gsî 
2( )m  

 

2 1 
V2 V1 

N1 N2 

I2 I1 
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B1 v‹gJ nj�U«ò cnyhf¤â‹  mâf¥goahd fhªj¥ghaš br�î 

 2/wb m . 

F v‹gJ khWâir �‹ndh£l¤â‹ miyv©(Hz) 

V1 v‹gJ Kj‹ik¢ RUS¡F bfhL¡f¥gL« �‹ndh£l msî 

cosC O OI I   Volts .  

V2 v‹gJ Jiz¢ RUS¡»ilna cŸs �‹dG¤j« (Volts) 

E1 v‹gJ Kj‹ik¢ RUË‹ j‹�‹ö©l �‹�a¡F �ir (Volts) 

E2 v‹gJ Jiz¢RUË‹ g�kh‰W �‹ö©lš �‹�a¡F �ir(Wb) 

1I   v‹gJ Kj‹ik¢ RUËš ghí« KG¥gS �‹ndh£l« (Ampere) 

2I  v‹gJ Jiz¢RUËš ghí« KG¥gS �‹ndh£l« (Ampere)  vdî« 
vL¤J¡ bfhŸnth«. �‹kh‰¿¡F bfhL¡f¥gL« �‹dG¤j« ir‹ miy 

tot¤âš  ïU¥gjhš, fhªjghaš   í« ir‹ miy tot¤âš      
ntWgL»wJ. nk‰f©l gl¤âÈUªJ fhªj¥ghayhdJ mâf¡ggoahd T/4 

�dhofËš mil»wJ. T v‹gJ �dhoÆš cŸs fhymsî (Time Period) 
MF«. 

~ ruhr� fhªj¥ghaš khW« �»j«=  / / 4 /m T wb s  

Mdhš 1/ 6T   

~ ruhrÇ fhªj¥ghaš khW« É»j«  /1/ 46 46 /m m wb s     

~ghunl�‹ �‹fhªj ö©lš �âÆ‹go 

xU fhÆÈš ö©l¥g£l ruhr� �‹�a¡F �ir 4 f m    (Volts) 

Mdhš tot fhuÂ(form factor)=RMS kâ¥ò /ruhrÇ kâ¥ò =1.11 

~ xU  R‰¿š ö©l¥g£l �‹�a¡F �irÆ‹  

RMS = 1.11*(4*f* m (Volts) 

 Kj‹ik¢RUËš ö©l¥g£l �‹�a¡F �ir (E1)4.44* * * If m N     

(volts) 

24

8.57
0.33

24 1.71
I A  


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4.44* * * * If Bm A N
 (Volts)  

mJnghš Jiz RUËš ö©l¥g£l �‹�a¡F Éir (E2) 

4.44* * * * If Bm A N (Volts) 

�‹dG¤j kh‰W �»j«  (K) 

  �‹dG¤j kh‰W �»j« v‹gJ Jiz¢RUŸ �‹dG¤j¤â‰F« 
Kj‹ik¢ RUŸ �‹dG¤j¤â‰F« cŸs �»j« MF«. 

mjhtJ  2 1 2 1/ / 1K E E N N    

 xU ešÈašò �‹kh‰¿¡F (Ideal Transformer) 

cŸçL = btËpL 

1 1 2 2V I V I    mšyJ. 1 1 2 2E I E I  

1 2 1 2 1 2/ / / 2I I V V E E    

1 k‰W« 2š ïUªJ 

2 1 2 1 2 1 1 2/ / / /V V E E N N I I K    - 

K        v‹gJ �‹kh‰¿ �»j« MF« 

K>1    Mf ïUªjhš �‹kh‰¿ahdJ V‰W �‹kh‰¿ 

K<1     Mf ïUªjhš �‹kh‰¿ahdJ ïw¡F �‹kh‰¿. 
 

gS�š ïšyhj �‹kh‰¿ 

         xU �‹kh‰¿Æš  khWâir �‹dG¤j¤âš(V1) ïiz¡f¥g£L, 
Jiz¢RUŸ gSîl‹ ïiz¡f¥glh�£lhš mJ gS�šyhj �‹kh‰¿ 
vd miH¡f¥gL»wJ. Kj‹ik¢RUËš bfhL¡f¥g£l khWâir 
�‹dG¤jkhdJ Kj‹ik¢RUËš khWâir �‹ndh£l¤ij (Io) 
ghŒ¢R»wJ. ïªj gS ïšyhj Kj‹ik¢RUŸ �‹ndh£lkhdJ ïu©L 
gFâfis bfh©LŸsJ. 

1. brašÃiy (Active) mšyJ ïU«ò ïH¥ò �‹âwDŸs �‹ndh£l«. 

  cosIw Io o a    

cos o  v‹gJ gS ïšyhj âw‹ fhuÂ. 
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�‹âwDŸs �‹ndh£l« WI  MdJ ïU«ò ïH¥igí«, á¿jsî     

Kj‹ik¢ RUŸ jh�u ïH¥igí«  bfhL¡»wJ. WI MdJ V1 cl‹ xnu 
f£l¤âš cŸsJ 

2. fhªj kakh¡F« mšyJ vâ®ïiz¥ò (Reactive) �‹âw�šyhj 

�‹ndh£l«. sinIu Io o b    ïªj �‹ndh£lkhdJ njÅU«ò 

cnyhf¤â‹ ÛJ fhªj¥ghaiy cUth¡F»wJ. UI Mdj V1I Él / 2  

ã‹j¤» ïU¡F«. rk‹ghL a k‰W« b Æš ïUªJ,  2 2
o w uI I I  v‹gJ 

òy¥gL»wJ. 

gS�š cŸs �‹kh‰¿ 

 �‹kh‰¿Æ‹ Jiz¢RUËš gSthdJ ïiz¡f¥g£lhš mJ 
gS�š cŸs �‹kh‰¿ vd miH¡f¥gL«. Jiz¢RUŸ KG¥gS 

�‹ndh£l¤â‹  2I   v© kâ¥ò k‰W« f£l« Kid �‹dG¤j« (V2) 

gS�‹ �j¤ij¡ bfh©L ntWgL«. �‹jil gSî¡F V2  k‰W« 2I
 xnu 

f£l¤âš mikí«. �‹ö©o gSî¡F, 2I  MdJ V2 I Él 
2

  f£l«  

ã‹j¤» ïU¡F«. �‹nj¡» gSî¡F 2I MdJ V2 I Él 
2

 f£l« Kªâ 

ïU¡F«. Jiz¢RUËš bršY« �‹ndh£l« ( 2I ) Mš xU Jiz¢RUŸ 

ghaš V‰gL«. ïJ gS ïšyh  �‹ndh£l«  oI  Mš V‰g£l 

Kj‹ik¥ghaš  ( ) I vâ®¡F«. ïjdhš Kj‹ik¥ghaš cldoahf 
FiwªJ �L«. vdnt Kj‹ik¢RUËš V‰gL« ã‹ �‹�a¡FÉir E1 

FiwªJ V1¡F« E1 ¡F« cŸs �¤âahr« mâfkh» �L»wJ. Mfnt 
Kj‹ik¢RUŸ �‹ tH¤fÈÈUªJ mâf �‹ndh£l¤ij 1I  vL¤J 
Kj‹ik¥ghaiy K‹d®nghš   msî ïU¡f¢brŒí«. ïjdhš ã‹ 
�‹�a¡F �ir 

1E  mâfkh» 
1V  cl‹ rk‹ brŒ»wJ. ïªj rkÃiy V‰gl 

Kj‹ik M«ãa® R‰W« Jiz¢RUŸ M«ãa® R‰W« rkkhf ïU¡f 
nt©L«. 

mjhtJ  2 21 1
' ;I N IN 

 

1 2 1 2
' ( / )*I N N I C          

1
I  v‹gJ Kj‹ik¢RUË‹ kh‰W rk‹ �‹ndh£l« vdnt bkh¤j 

Kj‹ik �‹ndh£l« 
1

I  kh‰W rk‹ �‹ndh£l« 
1

I  kh‰W rk‹ 

�‹ndh£l« 
1

'I k‰W« gS ïšyh �‹ndh£l« oI  ïitfË‹ bt¡l® 

TLjyhF«. 
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mjhtJ 1 1'I I Io 
 

 

Io  �f¡ Fiwthf ïU¥gâdhš 1I =
1

'I  MF« 

1 2 21 1
' / *I I N N I   

21 2 1
/ /I I N N K   �‹kh‰¿ �»j«, 

 

 

ntWg£l âw‹ fhuÂfË‹ f£l¥gl«  (Phasor diagram different  

P.F load) 
 

 xU �‹kh‰¿, gSî¡F bfhL¡f¡ Toa gS�‹ndh£l« 
2

I  vdî« 

Jiz¢RUŸ Kid �‹dG¤j« 2V vdî« vL¤J¡ bfhŸsî«. Jiz¢ 
RUËš ïUªJ gS�‰F bršY« �‹ndh£l«, gS�‹ âw‹ fhuÂia¥ 
bghW¤J �‹dG¤j« 2V ¡F xnu f£l¤ânyh gl« 6š, ã‹j¤»nah gl« 
7š mšyJ Kªânah gl« 8š brš»wJ. 

Kj‹ik¢RUËš bfhL¡f¥gL« �‹dG¤jkhdJ  1V  Kj‹ik¢ 

RUËš gS ïšyhj  �‹ndh£l«  oI  I ghŒ¢R»wJ. ïªj¥ gS ïšyhj  

�‹ndh£l«, ïu©L ã�îfis¡ bfh©LŸsJ.  âwDŸs �‹ndh£l«,  
ïU«ò ïH¥ò¡F fhuzkhf  mik»wJ, fhªjkakh¡F«  �‹ndh£l« 

 mI fhªj¥ghaš  m  I V‰gL¤J»wJ. mjhtJ mI  k‰W«  1I  ‹ be�a 

vector TLjš oI  Mf mik»wJ. ïªj fhªj¥ghayhdJ Kj‹ik¢RUËš 

mo cI I I 
  

. j‹ �‹ö©lÈ‹ _y« Kj‹ik¢RUŸ �‹�a¡F �ir 

 1 E  í« Jiz¢ RUËš g�kh‰W �‹ö©lÈ‹ _y« Jiz¢RUŸ 

�‹�a¡F �ir  2 E Ií« V‰gL¤J»wJ fhªj¥ghaš  m  MdJ  1 E  

I Él / 2  f£l« ã‹j¤» ïU¡F«, gSit Jiz¢RUËš ïiz¡F« 
nghJ, Jiz¢RUŸ �‹ndh£l« 2I  MdJ Jiz¢RUËš cŸs �‹jil 

2
R  �š 2I

2
R

 
msî �‹dG¤j ïH¥ò V‰gL¤J»wJ. ïªj 2 2I R  ïH¥ò 2I  

cl‹ xnu f£l¤âš cŸsJ. nkY« �‹ndh£l« 2I  Jiz¢RUËš cŸs 
�‹ö©oÆ‹ �‹vâ®¥ò 

2
X  š 

22
I X  msî �‹dG¤j ïH¥ig 

V‰gL¤J»wJ. ïªj 
22

I X  ïH¥ò, 2I  �‰F / 2  f£l« Kªâ mikí« 2 2 2,V I R   

k‰W« 2 2I X  M»aitfË‹ be�a TLjš 2E MF«. 

mjhtJ    2 2 2 22 2
E V I R I X  

  
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Jiz¢RUŸ �‹ndh£l« 2I �‰F« Kj‹ik¢RUËš mâf�¤j 
�‹ndh£l« 2 'I  MF« 2 2' *I K I  

2 'I  ‹ âir 2I   �‰F ne® vâ�š ïU¡F«.  ïªÃiyÆš Kj‹ik¢RUËš 
bršY« TLjš MF«.  

mjhtJ    21
'oI I I 

  
 

 ïªj Kj‹ik¢RUŸ �‹ndh£l« 
1

I  ,Kj‹ik¢RUËš cŸs �‹jil 

1R  š 11
I R  v‹w �‹dG¤j ïH¥ig V‰gL¤J»wJ.  ïªj 11

I R  ïH¥ò 
1

I  cl‹ 

ne®f£l¤âš mik»wJ. nkY« Kj‹ik¢RUŸ �‹ndh£l« 
1

I ,Kj‹ik¢ 

RUËš cŸs �‹ö©oÆ‹ �‹kW¥ò 
1

X š 
1 1

I X  �‹dG¤j ïH¥ig 

V‰gL¤J»wJ. ïªj 
1 1

I X  ïH¥ò 
1

I  I Él / 2   msî f£l¤âš K‹j¤» 

ïU¡F«. E1 k‰W« 
1

E  k‰W« 11
I X  ïitfË‹ bt¡l® TLjš V1 MF«. 

mjhtJ 1 1 1 11 1
V E I R I X  
   

 V1 ¡F« 
1

I  ¡F« ïil¥g£l nfhz« 

1   MF«. 1cos  v‹gJ Kj‹ik¢ RUŸ âw‹ fhuÂ MF«. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

glk;: 8 xUik jpwd; fhuzp btf;lh;  

m Im 

I0 

I2 

E2 
V2 

I2 

IC 

0 

1 

2 

I1 

E1 

11X1 

V1 11Z1 

11R1 

12Z2 

12X2 
12R2 

      glk;: 6 xUik jpwd; fhuzp btf;lh;  

glk;: 7 gpd; j';fpa jpwd; fhuzp btf;lh 
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�‹kh‰¿Æ‹ rkhd �‹R‰W (Transformer Equivalent circuit) 
 

 �‹kh‰¿Æ‹ brašgh£il mj‹ rkhd �‹R‰iw cjÉahf 
bfh©L ÉtÇ¡fyh«. 

xU �‹kh‰¿Æ‹ Kj‹ik¢RUŸ k‰W« Jiz¢RUŸfË‹ �‹jil 
k‰W« �‹ö©oÆ‹ �‹vâ®¥ò mªjªj RUŸfSl‹  

 
 
 
 
 
 
 
 
 
 

 
 

gl« 9 rkhd �‹ r‰W  (ÃyÈašò �‹kh‰¿) 
 

 bjhluhf ïiz¡f¥g£oU¥gJ nghš gl« 9š fh£l¥gh£LŸsJ. ïJ 
nt �‹kh‰¿Æ‹ rkhd �‹ R‰W MF«.  

 oX  v‹gJ �‹kh‰¿Æ‹ fhªjkh¡F« �idiaí«, Ro v‹gJ 
�‹kh‰¿Æ‹ ïU«ò ïH¥ò �idiaí« F¿¡F«. ïit ïu©L« 
Kj‹ik¢R‰¿‰F ïizahf ïU¥gjhf f‰gid brŒa¥g£LŸsJ. ïªj 
R‰W gS ïšyhj R‰W v‹W miH¡f¥gL»wJ. 
  �‹kh‰¿Æ‹ fz¡�Lfis vËâš Ô®î fhz xU R‰¿š cŸs 
�‹dG¤j«, �‹ndh£l«, �‹jil k‰W« �‹ö©oÆ‹ �‹bdâ®¥ò 
k‰bwhU RUS¡F mj‰F rkkhd kâ¥ò cilajhf kh‰w¥gL»wJ. 
 bghJthf Jiz¢RUËš cŸs �‹dG¤j«. �‹ndh£l«, �‹jil, 
�‹ö©oÆ‹ �‹vâ®¥ò k‰W« gG�‹ �‹bdâ®¥ò Kj‹ik 
g¡f¤â‰F rkkhdjhf kh‰WtJ tH¡f«. ïJ gl« 10š fh£l¥g£LŸsJ.   
 
 
 
 
 
 
 
 
 

gl«-10 

 

 

 

Ideal Transformer 

V2 

R2 

N2 

ZL 

N1 

X2 I2 
X1 R1 

I0 

I1 I’2 = K I2 

E2 E1 V1 

Iw 

R0 

Im 

X0 
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Jiz¥g¡f¤âYŸs TWfis Kj‹ik¥g¡f¤â‰F kh‰WtJ k£L« 
gl¤âš fh£l¥g£LŸsJ. 
ïizfŸ 
Jiz¢RUË‹ ö©l¥g£l �‹dG¤j« Kj‹ik RUnshL x¥ãL«nghJ 
      22

' / ;E E K    Mdhš  
2 1

/K N N  

             2 2 1 2' * /E E N N   
               2 1 2* /E E E  = 1E  (Vbd�š 22 1 1/ /N N E E  

Jiz Kid �‹dG¤j« Kj‹ikíl‹ x¥ãL« bghGJ  

22
' /V V K  

2 1 2/V N N  
Jiz �‹ndh£l« Kj‹ikíl‹ x¥ãL« bghGJ 

'

2 2
I KI  

2 12
* /N I N  

Jiz �‹vâ®¥ig Kj‹ik¡F kh‰W«bghGJ 2R cgnahf¥gL¤j¥ 
gL»wJ. 

' '2 2 2
2 22 222

' ; ;
R X Z

R X Z
K KK

  
 

2
' L

L

Z
Z

K
  

k v‹gJ �‹kh‰¿ �»j« MF«. 

2
'R  Mš Kj‹ik¢RUËš V‰gL« jh�u ïH¥ghdJ, 

2
R  Mš, 

Jiz¢RUËš V‰gL« jh�u ïH¥ò¡F rkkhf ïU¡F«. 

mjhtJ  
'2 2

1 2 2 2* *I R I R  

          
2

2 2 1 2
' ( / )R I I R  

     2 2
2' / ;R R K  Vbd�š 2 1/ 1/I I K   gl« 11š �‹kh‰¿Æ‹ bkh¤j 

ïiz¢R‰W fh£l¥g£LŸsJ. 
 

 
 
 

 

 

 

 

                                                        gl« - 11 
 

 - 11  
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V2 

R2 

ZL 

X2 I2 
X1 R1 

I0 

I1 I’2 = K I2 

V1 

Iw 

R0 

Im 

X0 

 

gl«. 11I nkY« vËjh¡f gS ïšyh R‰iw �‹tH¤fš g¡f¤âš gl«. 12 š 
fh£oathW kh‰w¥gL»wJ. 

 

 

 

 

 

 

gl« - 12 

mL¤J �‹jil j�ahfî«, �‹ö©oÆ‹ �‹kW¥ò j�ahfî« 
fh£l¥gL»wJ. 

 mjhtJ   '

1 21o
R R R   

    '

1 21o
X X X   

v‹W T£o gl« 13š fh£oathW mik¡f¥gL»wJ. 

 

 

 

 

gl« 13 š vËjh¡f¥g 

 

 
rkhd �‹R‰¿‹ kh¿Èfis fz¡»Ljš 
(Determination of Equvalent circuit constant) 
 

�‹kh‰¿Æ‹ rkhd �‹R‰¿‹ kh¿ÈfŸ k‰W« gaDWâw‹ 
M»at‰iw f©Lão¥gj‰F ã‹tU« ïu©L nrhjidfŸ 
el¤j¥gL»‹wd. 
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âwªj R‰W¢ nrhjid (Open Circuit Test) 

 ïªj nrhjidia brŒJ, �‹kh‰¿Æ‹ gS ïšyh nrhjid v‹W« 

miH¡fyh«.  ïªj nrhjidÆ‹ _y« kh¿È ,o oR X   ‹ kâ¥òfisí«  
k‰W« ïU«ò ïH¥igí« f©Lão¡fyh«. 

 

 

 

 

 

 

gl« 14 âwªj R‰W nrhjid 

âwªj R‰W¢nrhjidia gS ïšyh nrhjidÆ‹ ïiz¥ò gl« gl« 14š 
fh£l¥gLŸsJ.  Jiz¢R‰iw gSîl‹ ïiz¡fhkš âwªj ÃiyÆš 
it¤J¡ bfh©L, Kj‹ik¢R‰¿‰F Jiz¢RUË‹ TWfŸ kh‰w« brŒJ 
tiuaW¡f¥g£l �‹dG¤j¤ij bfhL¡f nt©L«. ï¥nghJ m«Û£l® 
nthš£ Û£l®, th£ Û£l® ïitfŸ fh£L« msitfis F¿¤J¡ bfhŸs 
nt©L«. mit fh£L« msitfŸ Kiwna  oI , ,o oV W   vd vL¤J¡ 
bfhŸf. �‹kh‰¿ahdJ gS ïšyhkš ïU¡F« bghGJ vL¤J¡ bfhŸS« 
�‹âw‹ oW  MF«. ïJ ïU«òïH¥ò k‰W« gS ïšyhj jh�u ïH¥ãfË‹ 
T£L¤bjhif¡F rk« MF«. gS ïšyhj �‹ndh£l« �f¡ Fiwthf 
ïU¥gjhš, ïjdhš VwgL« jh�u ïH¥ò �f�f¡ Fiwthf ïU¡F«.  
vdnt gS ïšyhj jh�u ïH¥ig fz¡»š vL¤J¡ bfhŸtâšiy.  vdnt 
gS ïšyhj ÃiyÆš th£ Û£l® fh£L« msî ïU«ò ïH¥ò MF«. ïªj 
gS ïšyhj msitÆÈUªJ, gS ïšyh kh¿ÈfŸ  ,o oR X   I ã‹tUkhW 
fz¡»lyh«. ïU«ò ïH¥ò oW = * *cos ooV Io   gS ïšyh �‹âw‹ fhuÂ 

/ *o oCos W V Io    

ïâÈUªJ fhªjkakh¡F« �‹ndh£l« sinm oI Io   

ïU«ò ïH¥ò V‰gL¤J« âwDŸs �‹ndh£l« cosC O OI I   M»at‰¿‹ 
kâ¥òfis¡ fz¡»lyh«. 
gS ïšyh  R‰¿‹ kh¿ÈfŸ. 

/o coR V I  

 / mo oX V I
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gl« 15 FW¡F R‰W nrhjid   (Short Circuit method) 

 

ïªj nrhjidia ga‹gL¤â 1oR   mšyJ 2oR   ií« 1oX    mšyJ  2oX   I í« 
k‰W« KG¥gS jh�u ïH¥igí« f©Lão¡fyh«. ï¢nrhjid 
brŒtj‰fhd R‰w¥gl«, gl«. 15 š fh£l¥g£LŸsJ. gl¤âš fh£oíŸsJ 
nghš, Jiz¢RUis short R‰W brŒJ�£L jh�a¤» �‹kh‰¿Æ‹ 
cj�ahš �‹dG¤j¤ij áwJ á¿jhf mâfÇ¡f nt©L«. ã‹ m«Û£l®, 
nthš£ Û£l®, th£ Û£l® msîfis¡ F¿¤J¡ bfhŸsnt©L«. mit 
fh£L« msitfŸ Kiwna Is  Vs k‰W« Ws vd vL¤J¡bfhŸf. ïªj 
msitfËÈUªJ Ro1 k‰W« Xo I ã‹tUkhW fz¡»lyh«. ïªj 
nrhjidÆš bfhL¡f¡ Toa �‹dG¤j«, tiuaW¡f¥g£l 
�‹dG¤j¤ij �l �f¡Fiwthf ïU¥gjhš ïU«ò ïH¥ò �fî« 
Fiwthf ïU¡F«. vdnt ïU«ò ïH¥ig¡ fz¡»Ltâšiy. vdnt 
th£Û£l® msit �‹kh‰¿Æ‹ KG¥gS jh�u ïH¥ghf 
vL¤J¡bfhŸsyh«. 

KG¥gS âw‹ fhuÂ  / *Cos Ws Vs Is  

�‹vâ®¥ò Kj‹ik¥ g¡f¤Jl‹ x¥ãL«bghGJ 2
1

/
o

Z Vs Is  

KG¥gS jhÄu ïH¥ò 1

2 *W I ROs s  

                                                   2

1
/s so

R W I   

                                                  
2 2

11 1 oo o
X Z R   

F¿¥ò Kj‹ik¢RUis Short R‰W brŒJ �£L Û£l®fis Jiz¢RUËš 

ïiz¤jhš 2 2
;

o o
Z R  k‰w« 

2o
X  ‹ kâ¥òfŸ »il¡F« mjhtJ ïiz¢ 

R‰¿‹ kh¿ÈfŸ Jiz¢RUSl‹ x¥ãl¥gL« kâ¥òfis¡ f©l¿ayh«. 

 

 

HV    LV 

V1 
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�‹kh‰¿Æ‹ Óuh¡Fjš (Regulation)  

�‹kh‰¿ÆDila RUŸfË‹ �‹jilÆdhY«, fáî 
�‹vâ®¥ãdhY« �‹kh‰¿Æš �‹dG¤j ntWghL V‰gL»wJ. ïjdhš 
gS ïšyhj Jiz¢RUË‹ �‹dG¤jK«, gS�š cŸsnghJ Jiz¢ 
RUË‹  �‹dG¤jK« �¤âahrkhf ïU¡F«. 

gS ïšyhjnghJ ïU¡F« JizKid �‹dG¤j¤â‰F«, gS�š 
ïU¡F«nghJ cŸs  JizKid �‹dG¤j¤â‰F« ( 2V ) cŸs �¤âahr« 

Óuh¡Fjš (Regulation) vd¥gL«. ïij rj�»j¤âš F¿¥ãLtJ tH¡f«. 

rjåj Óuh¡Fjš = gS ïšyhj nghJ cŸs �‹dG¤j« - gS�š 
ïU¡F« nghJ cŸs �‹dG¤j« gS�š ïšyhjnghJ cŸs �‹dG¤j«. 

                        20 2

20

*100
V V

V


  

rjåj Óuh¡Fjš gS�‹ndh£l¤ijí« k‰W« âw‹fhuÂiaí« bghW¤J 
mikí«. 

�‹kh‰¿Æš V‰gL« âw‹ ïH¥òfŸ 

 �‹kh‰¿ v‹gJ xU Ãiyahd fU�ahF«. vdnt ïâš RHš  
ïH¥òfŸ V‰gLtJ ïšiy. �‹kh‰¿Æš v‰gL« âw‹ ïH¥ig ïU 
tifahf¥ ãÇ¡fyh«.  

1. cŸsf ïH¥ò mšyJ ïU«ò ïH¥ò 

2. jh�u ïH¥ò mšyJ ( 2I R ) ïH¥ò 
 

ïªj ïH¥òfËdhš �‹kh‰¿aš bt¥g« V‰gL»wJ.  ïªj bt¥g¤âdhš 
�‹kh‰¿Æ‹ 

1. bt¥g« mâfÇ¡»wJ 
2. gaÜL âw‹ Fiw»wJ 

cŸsf ïH¥ò mšyJ ïU«ò ïH¥ò ( iP ) 

ïij fhªj ïH¥ò v‹W brhšyyh«.  ïªj ïH¥ò ja¡fïH¥igí«, 
RHš �‹ndh£l ïH¥igí« bfh©LŸsJ. 

ehiP P P   
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ja¡f ïH¥ò   h
P  

cŸçL khWâir �‹ndh£l«  ïU«ò cŸsf¤ij âU«g¤ âU«g 
fhªjkakh¡FtjhY« fhªj¤j‹ik ïH¡f¢ brŒtjhY« V‰gL« âw‹ 
ïH¥ò ja¡f âw‹ ïH¥ò vd¥gL« Fiwªj ja¡f ïH¥ig bfh©LŸs 
cnyhf¤fis¥ ga‹gL¤â ï¤jifa âw‹ý ïH¥ig¡ Fiw¡fyh«. áw¥ò 
cnyhf« k‰W« áÈ¡fh‹ v~F ngh‹w fy¥ò cnyhf¤fis¥ ga‹gL¤â 
ja¡f ïH¥ig¡ Fiw¡fyh«. 

ja¡f ïH¥ò      

 1.6 3* * /mhh
P K f B watts m

h
K  v‹gJ ja¡f ïH¥ò v© k‰W« f  

v‹gJ Kj‹ik¢RUËš bfhL¡f¥g£l �‹dG¤j¤â‹ mâ®bt©   ZH

k‰W« mB  v‹gJ cŸsf¤âš cŸs fhªj¥ ghaÈ‹ br¿î 2( / )wb m  

RHš �‹ndh£l ïH¥ò   eP  

khWgL« fhªjgha« cŸsf¤âš RHš �‹ndh£l¤ij V‰gL¤J»wJ. 
ïjdhš M‰wš ïH¥ò bt¥g to�š v‰gL»wJ. v~»‹ fy¥ò cnyhfkhd  
ÞblšyhŒ v‹w cnyhf¡ fyitÆš cUth¡f¥g£l bkšÈa jfLfËdhš 
cŸsf¤ij mik¥gj‹ _y« ïªj ïH¥ig¡  Fiw¡fyh«.  

RHš �‹ndh£l ïH¥ò  2 2 2 3/me eP K b B t watts m  

eK   v‹gJ RHš �‹ndh£l ïH¥ò v© f  v‹gJ Kj‹ik¢ RUËš 

bfhL¡f¥g£l �‹dG¤j¤â‹ mâ®bt©.  zH
 mB  v‹gJ cŸsf¤âš 

cŸs fhªj¥ghaÈ‹ br¿î  2/wb m t  v‹gJ bkšÈa jfLfË‹ jok‹ 

(mm) ja¡fïH¥ò« k‰W« RHš �‹ndh£l ïH¥ò« fhªj¥ghaÈ‹ 
br¿ití«  mB  k‰W« mâ®bt©  f  ií« bghW¤J ïU¥gjhš, cŸsf 

ïH¥ò všyh gS�Y« kh¿Èahf ïU¡F«. �‹kh‰¿Æ‹ âwªj 
nrhjidia¡ bfh©L cŸsf ïH¥ig¡ f©Lão¡fyh«. 

jh�u ïH¥ò mšyJ 2I R  ïH¥ò  CP  

Kj‹ik¢R‰W k‰W« Jiz¢R‰WfË‹ �‹jilÆdhš ïªj ïH¥ò 
V‰gL»wJ. ïªj ïH¥ig R‰¿ nrhjidia¡ bfh©L f©Lão¡fyh«. 

bkh¤j jhÄu ïH¥ò 2 2
1 1 2 2* *cP I R I R   
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                                       2 2
1 1 2 2( ) *o oI R or I R  

nkny Tw¥g£l rk‹ghLfËš ïUªJ jh�u ïH¥ghdJ 
gS�‹ndh£l¤â‹ ïu£o¥ãid bghW¤J khWgL»wJ. jh�u ïH¥ò gS 
�‹ndh£l¤ij¥ bghW¤J khWgLtjhš mJ khW« ïH¥ò v‹W 
miH¡f¥gL»wJ. 

�‹kh‰¿Æ‹ gaDW âw‹ 

�‹kh‰¿Æ‹ gaDWâw‹ v‹gJ btËpL âwD¡F« cŸçL 
âwD¡F« cŸs jfî vd tiuaW¡f¥gL»wJ. 

mjhtJ  

%w    =   (btËpL âw‹/cŸçL âw‹) *100    mjhtJ. 

 %w    =  btËpL âw‹ 

btËpL âw‹ + cŸsf ïH¥ò+ jh�u ïH¥ò 

mšyJ %w  =cŸçL âw‹ - bkh¤j ïH¥ò * 10 cŸçL âw‹. 
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UNIT –II 

_‹Wf£l �‹kh‰¿ 

(3 Phase Transformer) 

         khWg£L¡ bfh©oU¡F« _‹Wf£l mik¥ãš �‹dG¤j¤ij 
njit¡nf‰g mâf�¡fî«, Fiw¡fî« _‹Wf£l �‹kh‰¿ahdJ 
ga‹gL»wJ.  xU _‹Wf£l �‹kh‰¿Æid ïu©L tÊfËš 
cUth¡fyh«. 

1. _‹W xUf£l �‹kh‰¿fis _‹W f£l �‹kh‰¿ahf Kiwahf 
ïiz¥gj‹ _y« 

2. _‹W �‹kh‰¿Æid bghJthd fhªj mik¥ãš cUth¡Ftj‹ 
_y«. 

�‹kh‰¿Æ‹ Kj‹ik k‰W« Jiz¢RUŸfis �œ¡f©lthW 
ïiz¡fyh«. 

1.  Þlh®   - Þlh® ïiz¥ò 
  2. blšlh - blšlh ïiz¥ò 
  3. Þlh®   - blšlh ïiz¥ò 
 4. blšlh - Þlh® ïiz¥ò 

_‹Wf£l �‹kh‰¿aid¥ ga‹gL¤Jtâ‹ _y« ã‹tU« 
e‹ikfŸ c©lh»‹wd. 

     1.   njit¥gL« ïl« Fiwî 
     2.  vil Fiwî 

     3.  ïj‹ �iyahdJ _‹W xUf£l �‹kh‰¿ia �l Rkh®  15 %     
         Fiwthf ïU¡F«. 

 

 

 

 

 

 

 

 

Primary and 

Secondary 
Kjd;ik 

kw;Wk; 

Jizr; 

RUs;fs; 
 /2 

Primary and 

Secondary 

 /2   

  

gl« 1. _‹Wf£l �‹kh‰¿Æ‹ mik¥ò 
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gl« 1 _‹W f£l �‹kh‰¿Æ‹ mik¥ò 

_‹Wf£l �‹kh‰¿Æš VjhtJ gGJ V‰wg£lhš bkh¤j 
�‹kh‰¿iaí« �‹rhu mik¥ãš ïUªJ Ú¡» gGij r�brŒa 
nt©Lbk‹gjhš jilÆšyhj �‹rhukhdJ ghâ¡f¥gL»wJ.  Mdhš 
_‹W xUf£l �‹kh‰¿ia _‹Wf£l �‹kh‰¿ahf¥ ga‹gL¤J« 
bghGJ VjhtJ xU F¿¥ã£l �‹kh‰¿š gGJ V‰g£lhY« mªj F¿¥ã£l 
�‹kh‰¿ia k£L« kh‰¿ �‹rhu« bjhl®ªJ »il¡f¢ brŒayh«. 

gl« 1 š fh£oíŸsthW fhªj cŸsf« _‹W  limb fis cilaJ.  
fáî¥ghaiy Fiw¡f x›bthU cŸsf limb Y« Kj‹ik¢RUŸ k‰W« 
Jiz¢RUŸ R‰w¥g£oU¡F«.  _‹Wf£l �‹kh‰¿ia ã‹tUkhW 
tif¥gL¤jyh«. 

 1.  cŸsf tif  (Core Type) 
          2. TL tif (Shell) 

 _‹Wf£l �‹kh‰¿¡F Kj‹ik¢RUËš _‹Wf£l �‹rhu« 
bfhL¡F«bghGJ _‹Wf£l fhªj¥òy« cŸsf¤âš cUth»wJ.  
g�kh‰W �‹ö©lš bfhŸifÆ‹go Jiz¢RUËš �‹�a¡F �ir 
(EMF) ö©l¥gL»wJ. 

 

_‹Wf£l �‹kh‰¿ ïiz¥ò: 

 _‹Wf£l �‹kh‰¿š _‹W Kj‹ik¢RUŸfS«, _‹W Jiz¢ 
RUŸfS« R‰w¥g£oU¡F«.  ïªj Kj‹ik k‰W« Jiz¢RUŸfŸ 
ã‹tUkhW ïiz¥ò brŒa¥gL»‹wd. 

1.Þlh® - Þlh® ïiz¥ò 

      gl«. 2 š fh£oíŸsthW ca®�‹ mG¤j¥gFâí«, Fiw�‹ mG¤j¥ 
gFâí« Þlh® ïiz¥ãš ïiz¡f¥g£oU¡F«.  gl« 2š fh£oíŸsthW 
RUŸfË‹ KidfŸ ïiz¡f¥g£oUªjhš,  Kj‹ik �‹dG¤jK«, 
Jiz �‹dG¤jK« xnu f£l¤âš ïU¡F«.  Jiz KidfŸ 2 2 2, ,a b c  
Kid rk�iy¥òŸË clD« 1 1 1, ,a b c  KidfŸ btËna vL¡f¥g£oUªjhš 
Kj‹ik k‰W« Jiz ã‹dG¤j« 180f£l¤âš ntWg£oU¡F«. 

      ïªj ïiz¥ò Fiwªj âw‹, mâf �‹dG¤j« cŸs 
�‹kh‰¿fS¡F bghU¤jkhdJ.  ïªj ïiz¥ãš 

3

L
ph

V
V  MF«. 

 phV = f£l �‹dG¤j«  

LV =  Ä‹ f«ã �‹dG¤j«  
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 vdnt x›bthU f£l¤â‰F« njit¥gL« R‰WfË‹ v©Â¡ifí« 
fh¥gh‹fS« Fiwthf ïU¡F«. 

 

 

 

 

 

 

 

 ï«KiwÆš ca®�‹dG¤j¥ gFâí«, Fiw�‹dG¤j¥ gFâí« 
blšlh ïiz¥ãš ïiz¡f¥g£oU¡F«.   gl« 3š fh£oíŸsthW 
KidfŸ ïiz¡f¥g£oUªjhš Kj‹ik �‹dG¤j« k‰W« Jiz 
�‹dG¤j« xnu f£l¤âš ïU¡F«. Jiz¢RUŸ Kidfis 1 2 1 3 1 2, ,a c c b b a

v‹W kh‰¿ ïiz¤jhš Kj‹ik �‹dG¤j« k‰W« Jiz�‹dG¤j« 
180f£l¤âš ntWg£oU¡F«.  ïªj ïiz¥ãš x›bthU f£l 
�‹dG¤jK« �‹f«ã �‹dG¤j¤â‰F rkkhf ïU¡F«. 

  
ph LV V   x›bthU f£l �‹ndh£l« 

3

LI Mf ïU¡F«. 

mjhtJ  
ph LV V  

3

L
ph

I
I

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

V 

I 

V 

3 
KV 

I/K 

KV 

3 

 2. blšlh blšlh ïiz¥ò 
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gl« 3 blšlh blšlh ïiz¥ò 

vdnt Þlh®-Þlh® ïiz¥ig�l ï«KiwÆš f£l¤âY« cŸs 
R‰WfŸ mâfkhfî«.  RUšfË‹ bt£Lkhd gu¥gsî Fiwthfî« 
ïU¡F«.  ïªj ïiz¥ò Fiw�‹dG¤j« k‰W« mâf âw‹ 
�‹kh‰¿fS¡F V‰wJ. 

3.Þlh® - blšlh ïiz¥ò 

 Þlh® - blšlh ïiz¥ò gl« 4š fh£l¥g£LŸsJ ïªj ïiz¥ãš 
Kj‹ik k‰W« Jiz �‹dG¤j« 30f£l¤âš ntWg£oU¡F«.  ïªj 
tif ïiz¥ãš Kj‹ik �‹rhu« 3 f£l f«ãfshfnth mšyJ _‹W 
f£l eh‹F f«ãfshfnth ïU¡fyh«.  bghJthf ca® �‹ mG¤j¥gFâ 
Þlh® ïiz¥òš ïiz¡f¥g£oU¡F«. Þlh® ïiz¥ãš

3

L
ph

V
V  v‹gjhš  

fh¥ghdfŸ Fiwthf njit¥gL«. 

 

 

 

 

 

 

 

gl«4 Þlh® - blšlh  ïiz¥ò 

 

 

 I 

  

V 

 I 

 3 

 I 

K 3 

KV 

 I 

 K 

V 

I 

V 

3 

 I 

 K KV/  3  

31 

K 
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ï›�j �‹kh‰¿fŸ bjhiyöu �‹rhu ïiz¥ã‹ (Receiving) 

KidÆY«, g»®î �‹Ãiya¤fËY« ïw¡F �‹kh‰¿ahf¥ ga‹gL»wJ. 

4. blšlh - Þlh® ïiz¥ò 

 

 

 

 

 

 

 
 
 

gl«5 blšlh - Þlh® ïiz¥ò 
 

      ï›tif ïiz¥ò gl« 5š fh£l¥g£LŸsJ.  ïªj ïiz¥ãš 

Kj‹ik k‰W«  Jiz�‹dG¤j« 30f£l¤âš ntWg£oU¡F«.  ï›tif 

�‹kh‰¿fŸ c‰g¤â Ãiya¤fËš V‰W �‹k‰¿ahf¥ 

ga‹gL¤j¥gL»wJ. 

I/  3  

I 

V 

KV 

K  3 

I 

K  3  V 
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UNIT - III 
 
Fiw¡ fl¤âfŸ 

b#®khÅa«, áÈ¡fh‹ ngh‹w áy bghUŸfË‹ �‹jil v©, 
jh�u« ngh‹w e‰fl¤âfS¡F«, f©zho ngh‹w fh¥gh‹fS¡F« 
ïil¥g£l kâ¥ghF«. ï›tif¥ bghUŸfŸ Fiw¡fl¤âfŸ 
v‹wiH¡f¥gL»‹wd.  fl¤âfS¡F«, fh¥gh‹fS¡F« ïilna 
�‹jil v©iz¥ bg‰WŸs bghUŸ Fiw¡fl¤â vd¥gL«.  miw 
bt¥gÃiyÆš Fiw¡fl¤â x‹¿‹ �‹jil v©Â‹ kâ¥ò Vw¤jhH 210

¡F « 410 m ¡F« ïilÆš mikí«.  F¿¥ã£l bt¥gÃiy å¢á‰F 
Fiw¡fl¤âÆ‹ �‹jilahdJ, bt¥gÃiy mâf�¡F«nghJ Fiw»wJ.  
ï¤j‹ikahdJ cnyhf¡ fl¤â x‹¿‹ bt¥gÃiy mâf�¡f �‹jil 
mâf�¡F« v‹w g©ã‰F Ku©ghlhf mik»wJ. 
 

, ,Ge Si In  ngh‹wit Fiw¡fl¤âfshf tif¥gL¤j¥g£l j�k¤fŸ 
MF«.  b#®kh�a« k‰W« áÈ¡fh‹ bgUksî Fiw¡fl¤âfshf 
ga‹gL¤j¥gL»‹wd. 
 

â©k¤fËš M‰wš g£ilfŸ 
j�ik¥gL¤j¥g£l x‰iw mQ�š, gšntW j�¤j�ahd M‰wš 

k£l¤fŸ cŸsd.  â©k¤fËš mQ¡fshdJ mÂ¡nfhit¤ js¤âš 
xG¤fhd KiwÆš mik¡f¥g£L x›bthU mQî« m©il mQ¡fË‹ 
jh¡f¤â‰F c£g£L« cŸsd.  mQ¡fË‹ beU¡fkhdJ, m©il 
mQ¡fËš vy¡£uh‹fË‹ c£fy¥ãid (Inter  Mixing) �is�¡»‹wd. 
ïjdhš mDkâ¡f¥g£l M‰wš k£l¤fË‹ v©Â¡if mâf�¡»wJ.  
vdnt â©k¤fËš j�¥g£l mQîl‹ bjhl®òila, j�¤j M‰wš 
k£l¤â‰F¥ gâyhf M‰wš k£l¤fË‹ g£ilfŸ ïl« bgW»‹wd.  
beU¡fkhf mikªj ï¤jifa M‰wš k£l¤fË‹ bjhF¥ò M‰wšg£il 
v‹wiH¡f¥gL»wJ.  M‰wš k£l¤fË‹ g£ilfŸ v‹gd j�¤j 
mQ�‰fšyhkš, â©k« KGik¡F« bghUªJtjhF«. 

 
M‰wš g£ilfŸ g‰¿a fU¤âid, gl¤âÈUªJ vËjhf¥ ò�ªJ 

bfhŸsyh« (gl« 3.1a & b).  áÈ¡fh�‹ j�¤j x‰iw mQ�‹ M‰wš 
k£l¤fŸ gl« 3.1.a –š fh£l¥g£LŸsd. 
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gl« 3.1.a j�¤j x‰iw mQ�‹             gl« 3.1.b â©k¤â‹   
M‰wš k£l¤fŸ                                               M‰wš g£ilfŸ 
 
 
 
 
 
 

x›bthU áÈ¡f‹ mQî« 14 vy¡£uh‹fis¥ bg‰WŸsJ. ïªj 
vy¡£uh‹fŸ K T£oš 2-«, L T£oš 8-« k‰W« M T£oš 4 –rkkhf 
cŸsd. 3s c£T£oš 2-«, 3p c£T£oš 2-kkhd T£o‹ eh‹F 
vy¡£uh‹fS« g»®ªjË¡f¥g£LŸsd. bkh¤j« 6 vy¡£uh‹fis 
bgw¡Toa 3p c£TL gFâahfnt (Partially) Ãu¥g¥g£LŸsJ.  KGtJkhf 
vy¡£uh‹fshš Ãu¥g¥g£l k£l¤fŸ cŸsf k£l¤fŸ (Core Levels) 
vdî« ït‰iw Ãu¥ò« vy¡£uh‹fŸ cŸsf vy¡£uh‹fŸ vdî« 
miH¡f¥gL»‹wd. btË¥òw¡ T£oš cŸs vy¡£uh‹fŸ ïizâw‹ 
vy¡£uh‹fŸ vdî«, gFâahf Ãu¥g¥g£l btË¥òw k£l«, ïizâw‹ 
k£l« vdî«, fhÈahfîŸs mDkâ¡f¥g£l k£l¤fŸ fl¤J k£l¤fŸ 
vdî« miH¡f¥gL»‹wd.  â©k« x‹¿š, x‹W¡bfh‹W �f  
beU¡fkhf mikªj mâf v©Â¡ifÆyhd mQ¡fŸ cŸsd. s mšyJ 
p k£l¤fË‹ M‰wš eV ms�š cŸsjhš, mit �f beU¡fkhf 
mikªJŸsd.  Kjš T£oš cŸs vy¡£uh‹fŸ cUth¡F« M‰wš g£il, 
Kjš M‰wš g£il vd miH¡f¥gL»wJ.  ïJ nghš ïu©lhtJ T£oš 
cŸs vy¡£uh‹fŸ cUth¡FtJ ïu©lhtJ M‰wš g£il k‰W« mj‰F 
nkY« g£ilfŸ cUthtij gl« 3.1b-š fh£l¥g£LŸsJ.   

 
 

ïizâw‹ g£il, fl¤J¥g£il k‰W« �y¡f¥g£l M‰wš ïilbtË 
 

â©k¤â‹ mQ¡fŸ, xG¤fhd, âU«g¤ âU«g tUkhW, to�aš 
mik¥òbgWkhW mika¥ bg‰¿U¡F«.  mQ�š cŸs vy¡£uh‹fŸ, 
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mDkâ¡f¥g£l M‰wš k£l¤fËš, mQ¡fUit¢ R‰¿ tU»‹wd.  
c£òw¡ TLfËš cŸs vy¡£uh‹fŸ mQ¡fUîl‹ tYthd ãiz¥ãš 
cŸsd.  ïizâw‹ vy¡£uh‹fshš Ãu¥g¥g£LŸs g£il mšyJ ca® 
M‰wš bg‰WŸs g£il ïizâw‹ g£il (gl« 3.2) vd 
tiuaW¡f¥gL»wJ. ïizâw‹ g£il gFâahfnth mšyJ 
KGikahfnth Ãu¥g¥g£oU¡fyh«.  Mdhš xU nghJ« fhÈahf (empty) 

ïuhJ. 

 
 

áy bghUŸfËš, ïizâw‹ vy¡£uh‹fŸ mQ¡fUîl‹ js®thd 
ãiz¥ãš cŸsjhš, miw bt¥gÃiyÆnyna áy vy¡£uh‹fŸ 
ïizâw‹ g£ilia �£L btËnaW»‹wd.  ïªj vy¡£uh‹fŸ f£Lwh 
vy¡£uh‹fŸ v‹wiH¡f¥gL»‹wd.  ïit xU fl¤âÆ‹ �‹ndh£l¡ 
fl¤jY¡F fhuzkhjyhš mit fl¤J« vy¡£uh‹fŸ v‹W«, ïªj 
vy¡£uh‹fshš Ãu¥g¥g£LŸs g£il fl¤J¥g£il v‹W« 
miH¡f¥gL»wJ.  ïªj¥ g£il fhÈahd g£ilahfnth mšyJ gFâ 
Ãu¥g¥g£l g£ilahfnth mikayh«.     

ïizâw‹ g£il¡F«, fl¤J¥ g£il¡F« ïilnaahd ïilbtË, 
�y¡f¥g£l M‰wš ïilbtË vd¥gL«.  ïizâw‹ g£ilÆÈUªJ 
fl¤J¥ g£il¡F xU vy¡£uh‹ kh‰w¥gl nt©Lkhdhš �y¡f¥g£l 
M‰wš ïilbtË¡F¢ rkkhd btË¥òw M‰wš njit¥gL»wJ. 
 
 
 

 

fh¥gh‹fŸ, Fiw¡fl¤âfŸ k‰W« fl¤âfŸ fh¥gh‹fŸ 
fh¥gh�š �y¡f¥g£l M‰wš ïilbtË �f mâfkhf ïU¡F« 

(gl« 3.3a).  bghJthf, fh¥gh‹fËš �y¡f¥g£l M‰wš ïilbtË 3eV¡F 
mâfkhf ïU¡F«. fl¤Jtj‰F, vy¡£uh‹fŸ ïU¡fhJ. vdnt 
ïizâw‹ g£ilÆÈUªJ fl¤J¥g£il¡F vy¡£uh‹fŸ 
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bršynt©Lbk�š �f mâf ms�yhd M‰wš ju¥gl nt©oíŸsJ.  
f©zho ngh‹w bghUŸfËš 0 K bt¥gÃiyÆš ïizâw‹ g£il 
KGikí« Ãu«ãíŸsJ. ïizâw‹ g£il¡F«, fl¤J¥ g£il¡F« 
ïilÆyhd M‰wš ïilbtË 10eV ms�š cŸsjhš, ca® �‹òy« 
bfhL¡f¥g£l nghâY« ïizâw‹ g£ilÆÈUªJ fl¤j¥ g£il¡F 
vy¡£uh‹fŸ efu Kotâšiy.  vy¡£uhD¡F �f mâfkhf M‰wš 
bfhL¡f¥go‹ �y¡f¥g£l ïilbtËia mJ fl¡F«.  bt¥gÃiyia 
ca®¤J«nghJ áy vy¡£uh‹fŸ fl¤J¥g£il¡F efU»‹wd.  miw 
bt¥gÃiyÆš fh¥gh‹fshf cŸs áy bghUŸfŸ, ca® bt¥gÃiyÆš 
fl¤âfshf khWtj‰F ïJnt fhuzkhF«.  fh¥gh‹fË‹ �‹jil 
v©kâ¥ò Vw¤jhH 1110  ÈUªJ 1610 m  tiu ïU¡F«. 

 
 

Fiw¡fl¤âfŸ 
 

Fiw¡fl¤âfËš (gl« 3.3b) Éy¡f¥g£l ïilbtË Äfî« Fiwî 
MF«. b#®khÅa«, áÈ¡fh‹ Fiw¡fl¤âfS¡F áwªj 
vL¤J¡fh£LfshF«.  b#®kh�a¤â‹ �y¡f¥g£l ïilbtËÆ‹ M‰wš 
0.7eV msÉY« Si-¡F 1.1.eV Mfî« cŸsJ.  ok Æš fl¤j¥ g£il 
KGtJ« fhÈahfî«, ïizâw‹ g£il KGikahf Ãu¥g¥g£L« ïU¡F«. 
á¿a msî M‰wš mË¡f¥g£lîl‹, vy¡£uh‹fŸ ïizâw‹ 
g£ilÆÈUªJ fl¤J¥ g£il¡F vËjhf¤ jhî»‹wd.  vL¤j¡fh£lhf 
bt¥gÃiyia mâf�¤jhš, �y¡f¥g£l ïilbtË FiwªJ, áy 
vy¡£uh‹fŸ fl¤J¥g£il¡FŸ �L�¡f¥gL»‹wd. Fiw¡fl¤âÆ‹ 
�‹fl¤Jâw‹ 2 110 mhom ms�š cŸsJ.  
 

fl¤âfŸ 
 

fl¤âfËš �y¡f¥g£l M‰wš ïilbtË ïU¥gâšiy.  
ïizâw‹ k‰W« fl¤J¥ g£ilfŸ x‹nwhblh‹W nk‰bghUªâíŸsd 
(gl« 3.3 c). ïizâw‹ g£ilÆÈUªJ fl¤J¥g£il¡F vy¡£uh‹fŸ 
jilÆ‹¿ EiH»‹wd.  ïizâw‹ g£il k‰W« fl¤J¥ g£il 
x‹nwhblh‹W nk‰bghUªJtjhš, �f¡ Fiwthd �‹dG¤j 
ntWghlhdJ   bjhl®¢áahd �‹ndh£l ïa¡f¤ij V‰gL¤J»wJ. 
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Fiw¡fl¤âfËš vy¡£uh‹fŸ k‰W« �‹ JisfŸ 
 

xU cŸsh®ªj Fiw¡fl¤â (öa Fiw¡fl¤â) x‹¿‹ M‰wš 
g£ilia gl« 3.3.b fh£L»wJ.  gl« 3.4 a b-š Kiwna j�¢RÊ k‰W« 
miw bt¥gÃiyfËš �‹}£l C®âfË‹  Ãiy F¿¥ãl¥g£LŸsJ. 

                   
 

vy¡£uh‹fS« �‹JisfS« 
 

mâf bt¥gÃiyÆš fl¤J¥g£il¡F bršY« cŸsh®ªj 
Fiw¡fl¤âÆ‹ vy¡£uh‹fŸ, cŸsh®ªj C®âfŸ (Intrinsic Carriers) 
v‹wiH¡f¥gL»‹wd. ïizâw‹ g£ilÆÈUªJ, fl¤J¥g£il¡F 
vy¡£uh‹ br‹wã‹, vy¡£uh‹ ïUªj ïl¤âš cUth¡f¥gL« fhÈÆl« 
�‹Jis v‹wiH¡f¥gL»wJ. gl« 3.4c �‹Jis cUthtij¥ ò�ªJ 
bfhŸs cjî«.  öa b#®kh�a¥ gof¤ij fUJnthkhdhš mJ btË¥òw 
mšyJ ïizâw‹ T£oš 4 vy¡£uh‹fis¥ bg‰WŸsJ.  ïªj 
vy¡£uh‹fŸ ïizâw‹ vy¡£uh‹fŸ vd¥gL«.  ïU b#®kh�a 
mQ¡fŸ mUfUnf bfh©L tu¥g£lhš, mQ¡fS¡»ilna rf ãiz¥ò 
cUth»wJ.  TLjyhf á¿J M‰wš bgW«nghJ rf ãiz¥ãYŸs 
vy¡£uh‹fËš ãiz¥ig K¿¤J¡bfh©L gof¤â‹ mÂ¡ 
nfhitfËš efu VJth»wJ. ãiz¥ãÈUªJ vy¡£uh‹ btËnaW«nghJ, 
mj‹ ïl¤âš Jis x‹W cUth¡f¥gL»wJ.  ïJ âwªj t£l¤jhš 
F¿¡f¥gL»wJ.  mU»YŸs mQ�‹  vy¡£uh‹ rf ãiz¥ig 
K¿¤J¡bfh©L, ï¤Jisia Ãu¥ò«nghJ k‰bwhU ïl¤âš  
�‹Jis cUth¡f¥gL»wJ.  vy¡£uh‹, XuyF vâ®�‹}£l¤ij¥ 
bg‰¿U¥gjhš, �‹JisahdJ XuyF ne®�‹}£l¤Jl‹ 
xU¤»iz»wJ. �‹JisÆ‹ K¡»a¤Jt« ahbj�š f£Lwh 
vy¡£uh‹fis¥ ngh‹nw �‹JisfS« vâ® âirÆš �‹ndh£l 
C®âfshf¢ brašgL»‹wd.          
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cŸsh®ªj Fiw¡fl¤â 
xU öa khr‰w  Fiw¡fl¤â cŸs®ªj Fiw¡fl¤â vd¥gL«.  

cŸsh®ªj Fiw¡fl¤âÆš, f£Lwh vy¡£uh‹fŸ k‰W« �‹JisfË‹ 
v©Â¡if rkkhF«.  öab#®kh�a« k‰W« áÈ¡fh‹ cŸsh®ªj 
Fiw¡fl¤âfS¡F bghJthd vL¤J¡fh£LfshF«. ït‰¿‹ 
�y¡f¥g£l M‰wš Fiwthf ïU¥gjhš, miw bt¥gÃiyÆY« Tl 
ï›�ilbtËia¡ flªJ fl¤J¥g£ilia miltj‰F¥ nghJkhd 
M‰wiy¥ bg‰WŸs gy vy¡£uh‹fŸ ït‰¿š cŸsd. miw 
bt¥gÃiyÆš xU cŸsh®ªj Fiw¡fl¤âÆ‹ M‰wš g£il 3.5š 
F¿¥ãl¥g£LŸsJ. 

 

 
                  
   gl« 3.5 cŸsh®ªj Fiw¡fl¤âfŸ M‰wš g£il 
 
 

Fiw¡fl¤âÆ‹ khN£lš 
bt¥g M‰wš mšyJ xËah‰wiy¡ bfh©L xU Fiw¡fl¤â 

gof¤âDŸ vy¡£uh‹fŸ k‰W« �‹JisfŸ cUth¡f¥gL»‹wd.  
ït‰¿‹ �‹fl¤J âw‹ �fî« Fiwthfnt cŸsJ. ït‰iw 
cUth¡Ftj‰fhd áwªj k‰W« vËjhd tÊKiw ahbj�š, 
nj®ªbjL¡f¥g£l �f¢ á¿a ms�yhd khR¡fis gof¤âDŸ 
nr®¥gjhF«.  khrhdJ 100ppm (Parts Per Million) v‹w ms�š nr®¡f¥gl 
nt©L«. cŸsh®ªj Fiw¡fl¤âÆDŸ �f¢ á¿a ms�yhd khR¢ 
nr®¡if Ãfœî khN£lš (Doping) vd¥gL«. ïªj khR mQ¡fŸ 
khN£ofŸ (Dopants) v‹wiH¡f¥gL»‹wd. khR mQ¡fis¥ bg‰WŸs 
Fiw¡fl¤â öŒika‰w mšyJ khN£l¥g£l mšyJ òw�ayhd 
Fiw¡fl¤â v‹wiH¡f¥gL«.  Fiw¡fl¤â x‹iw khN£Ltj‰F _‹W 
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bt›ntwhd tÊKiwfŸ cŸsd.  (i) Fiw¡fl¤âÆ‹ cU»a ÃiyÆš 
mjDl‹ khR mQ¡fis¢ nr®¤jš (ii)  khR mQ¡fË‹ ma�fshš 
Fiw¡fl¤âia nkhj¢ brŒjš (iii) khR mQ¡fis¡ bfh©LŸs 
Fiw¡fl¤â gof« bt¥g¥gL¤J«nghJ khR mQ¡fŸ bt¥g¥ gof¤âDŸ 
�uîtjš. 
 

tH¡fkhf khN£L« bghUŸ IªJ ïizâw‹ 
mQ¡fshfnth(ãÞk¤, M‹okÂ, ghÞguÞ, M®r�¡) mšyJ _‹W 
ïizâw‹ mQ¡fshfnth (mY��a«, nfÈa«, ï©oa«, nghuh‹) 
ïU¡F«.  öa Fiw¡fl¤âÆ‹ fl¤J¥g£il¡F xU vy¡£uhid 
mË¥gjhš IªJ ïizâw‹ bfh©l khR mQ, bfhil mQ (Donar 

Atom) vdî«, öa Fiw¡fl¤â mQ�ÈUªJ xU vy¡£uhid V‰W¡ 
bfhŸtjhš _‹W ïizâw‹ bfh©l khR mQ, V‰gh‹ mQ (Acceptor 

Atom)  vdî« v‹wiH¡f¥gL»wJ. 
 

 

òwÉayhd Fiw¡fl¤â 
 

xU Fiw¡fl¤âÆ‹ �‹fl¤J« âwid mâf�¡f¢ brŒí« 
bghU£L, mjDl‹ Fiw¡fl¤âÆ‹ ïizâwid�l mâfkhd mšyJ 
Fiwthd ïizâw‹ bg‰WŸs khR mQ¡fŸ nr®¡f¥g£L bgw¥gL« 
Fiw¡fl¤â òwÉayhd Fiw¡fl¤â vd¥gL«.   òwÉayhd Fiw¡fl¤â, 
mjDl‹ nr®¡f¥gL« khR mQ¡fis¥ bghW¤J Ntif k‰W« Ptif vd 
tif¥gL¤j¥gL»wJ. 
 

N - tif Fiw¡fl¤â 
M®r�¡ ngh‹w IªJ ïizâw‹ bfh©l á¿a ms�yhd kháid 

öa b#®kh�a Fiw¡fl¤â gof¤Jl‹ nr®¡f, »il¡f¥bgW« gof«,  
N tif Fiw¡fl¤â v‹wiH¡f¥gL»wJ.  öa b#®kh�a¥ gof¤Jl‹, 
IªJ ïizâw‹ bfh©l M®r�¡ khRit nr®¥gjhš »il¡f¥bgW« 
gof¤â‹ totik¥ig gl« 3.6a fh£L»wJ.  M®r�¡ mQ�‹ eh‹F 
ïizâw‹  vy¡£uh‹fŸ mU»š cŸs eh‹F b#®kh�a« mQ¡fË‹ 
vy¡£uh‹fSl‹ rfãiz¥ig cUth¡F»‹wd. M®r�¡ mQ�‹ 
IªjhtJ  vy¡£uh‹ js®thd ãiz¥ãš cŸsJ.  ïªj vy¡£uh‹, xU 
fl¤âÆDŸ bršY« vy¡£uh‹ ngh‹W vËâš ef®tjhš ïJ �‹ndh£l 
C®âahf brašgL»wJ.  M‰wšg£il gl¤âš, IªjhtJ ïizâw‹ 
vy¡£uh�‹ M‰wš k£l«, �y¡f¥g£l M‰wš ïilbtËÆš, fl¤J¥ 
g£il¡F¢ r‰W �nH mikªJŸsJ (gl« 3.6 b).  ï«k£l« bfhil mQ 
M‰wš k£l« (Donar Level) vd¥gL«. 
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ïªj IªjhtJ ïizâw‹ vy¡£uh‹ fl¤J¥g£il¡F 
kh‰w¥gL«nghJ, M®r�¡ mQ ïa¡fk‰w ne® ma�ahf khW»wJ.  
x›bthU khR mQî«, X® vy¡£uhid¡ Fiw¡fl¤â¡F mË¡»wJ.  
ï›tif khR mQ¡fŸ bfhil mQ¡fŸ vd¥gL«. 

cŸsh®ªj Fiw¡fl¤âÆš cŸs �‹}£l C®âfË‹ 
v©Â¡ifíl‹ x¥ãl, N tif Fiw¡fl¤âÆš vy¡£uh‹fŸ 
v©Â¡if mâfÇ¡»wJ. Vbd�š, »il¡f¥bg‰w mâf¥goahd 
vy¡£uh‹fŸ, vy¡£uh‹fS« �‹JisfS« ïiz»‹w ntf¤ij 
mâf¥gL¤J»‹wd.  vdnt N tif Fiw¡fl¤âÆš bgU«gh‹ik 
�‹}£l C®âfŸ f£Lwh vy¡£uh‹fshfî«, áWgh‹ik �‹}£l 
C®âfŸ �‹Jisfshfî« cŸsd. 
 

 
gl« 3.6 a N-tif Fiw¡fl¤â         gl«   3.6 b N-tifFiw¡fl¤âÆ‹  
                                                                                     M‰wš g£il    
  

 P-tif Fiw¡fl¤â 
_‹W ïizâw‹ bfh©l áW ms�yhd kháid (ï©oa«, 

nghuh‹ mšyJ nfÈa« ngh‹wit) öa Fiw¡fl¤â¥ gof¤Jl‹ 
nr®¥gjhš »il¡f¥bgW« gof« P-tif Fiw¡fl¤â 
v‹wiH¡f¥gL»wJ. 

öa b#®kh�a¥ gof¤Jl‹, _‹W ïizâw‹ bfh©l nghuh‹ 
khRit¢ nr®¡F« nghJ »il¡f¥bgW« gof mik¥ig gl« fh£L»wJ.  
nghuh�‹ _‹W ïizâw‹ vy¡£uh‹fŸ mU»YŸs _‹W b#®kh�a« 
mQ¡fË‹ ïizâw‹ vy¡£uh‹fSl‹ rfãiz¥ig 
cUth¡F»‹wd.  eh‹fhtJ rf ãiz¥ãš b#®kh�a mQ�‹ xnu xU 
vy¡£uh‹ k£Lnk g¤nf‰»wJ.  nkY« xU vy¡£uh‹ g‰wh¡Fiwahf 
cŸsJ. vy¡£uh‹ njit¥gL« ïl¤ij �‹JisfŸ v‹»nwh«.  vdnt 
x›bthU nghuh‹ mQ nr®¡f¥gL«nghJ« xU �‹Jis 
cUth¡f¥gL»wJ.  �‹ JisfŸ mid¤J« mU»YŸs vy¡£uh‹fis 
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V‰Fkhjyhš, ï«khRit V‰gh‹ mQ v‹»nwh«.  ï¤JisahdJ 
m©il mQ¡fË‹ vy¡£uh‹ _y« Ãu¥g¥g£L vy¡£uh‹ ïl« bga®ªj 
ïl¤âš �‹ JisfŸ j‹�¢irahd ngh¡»š efU»‹wd.  
�‹JisahdJ, xU ÃiyÆÈUªJ k‰bwhU Ãiy¡F efU« ne® 
�‹}£l¤ij¥ bg‰¿U¥gjhš ïJ P-tif Fiw¡fl¤â 
v‹wiH¡f¥gL»wJ. P-tif Fiw¡fl¤âÆš V‰gh‹ khrhdJ.  
ïizâw‹ g£il¡F¢ r‰W nkny M‰wš k£l¤ij cUth¡F»wJ 
(gl« 3.7 b) 

 

 
 
gl«3.7 a P-tif                      gl« 3.7 b P-tif Fiw¡fl¤âÆš 
          Fiw¡fl¤â                         M‰wš g£il 
 

V‰gh‹  mQ�‹ M‰wš k£l¤â‰F«, ïizâw‹ g£il¡F«, 
ïilna cŸs M‰wš ntWghL �f¡Fiwthf ïU¥gjhš, bt¥g¡ 
»s®¢áÆdhš, ïizâw‹ g£ilÆÈUªj vy¡£uh‹fŸ V‰gh‹ Ãiy¡F 
�f vËjhf¤ jhî»‹wd. 

P-tif Fiw¡fl¤âfËš �‹JisfŸ, bgU«gh‹ik �‹}£l 
C®âfshfî« f£Lwh vy¡£uh‹fŸ, áWgh‹ik �‹}£l C®âfshfî« 
cŸsd. 

 
PN rªâ ilnahL 

öa b#®kh�a« Fiw¡fl¤âÆ‹ x‰iw¥gof«,(Ge or Si) x‹¿‹ 
xU òw« V‰gh‹ khR mQ¡fshY« kWòw« bfhil khR mQ¡fshY« 
khN£l¥gLtjhš PN rªâ cUth»wJ(gl« 3.8). P-gFâ mâf 
v©Â¡ifÆš �‹Jisfisí« N-gFâ mâf v©Â¡ifÆš 
vy¡£uh‹fisí« bg‰WŸsd. 
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                                    gl« 3.8 PN rªâ ilnahL 

 
N–gFâÆÈUªJ P–gFâ¡F¢ rªâia¡ flªJ bršY« vy¡£uh‹fŸ 

rªâ¡F mU»š P–gFâÆš cŸs JisfSl‹ x‹¿iz»‹wd.  ïJ 
ngh‹W �‹JisfŸ rªâ tÊna P–gFâÆÈUªJ N–gFâ¡F br‹W 
rªâ¡F mU»š N–gFâÆš cŸs vy¡£uh‹fSl‹ x‹¿iz»‹wd.  
ïjdhš rªâ¡F ïUòwK« ïa¡f �‹}£l¤fs‰w gFâ 
cUth¡f¥gL»wJ.  ï¥gFâ ïa¡f�šyhj¥ gFâ (depletion region) 
v‹wiH¡f¥gL»wJ. 

Mfnt, rªâ¡F ïlJòw« cŸs V‰gh‹ mQ¡fŸ  
vâ® ma�fshfî«, tyJòw« cŸs bfhil mQ¡fŸ ne® ma�fshfî« 
khW»‹wd (gl« 3.8) ïa¡f�šyhj gFâÆš, bfhil k‰W« V‰gh‹ 
ma�fS¡»ilna xU �‹òy« cUth¡f¥gL»wJ. N–gFâÆ‹ 
�‹dG¤j«, P–gFâÆ‹ �‹dG¤j¤ij�l mâf« vdnt, vy¡£uh‹fŸ 
N–gFâÆÈUªJ, Fiwªj �‹dG¤j« cŸs P–gFâ¡F brštJ 
jL¡f¥gL»wJ. ïnjnghš P–gFâÆš �‹JisfŸ Fiwªj 
�‹dG¤j¤âš miktjhš, N–gFâ¡F brštJ jL¡f¥gL»wJ.  Mfnt 
bgU«gh‹ik �‹}£l¤fË‹ ïa¡f¤ij vâ®¡F« xU jil, rªâÆš 
cUth»wJ.  jilÆ‹ xU g¡f¤â‰F« k‰bwhU g¡f¤â‰F« ïilnaahd 
�‹dG¤j ntWghL `�‹dG¤j mu©‟ (Potential Barrier) 
v‹wiH¡f¥gL»wJ.  áÈ¡fh‹ PN rªâ¡F �‹dG¤j mu© Vw¤jhH 0.7 
V Mfî«, b#®khÅa« PN rªâ¡F 0.3 V Mfî« mik»wJ.  jilÆ‹ xU 
gFâÆÈUªJ k‰bwhU gFâ¡F cŸs bjhiyî �‹dG¤j muÂ‹ 
mfy« v‹wiH¡f¥gL»wJ.  ïJ bghUË‹ j‹ikia¢ rh®ªjik»wJ. 
 

K‹ndh¡F¢ rh®òŸs PN rªâ ilnahL 
xU �‹fy¤â‹ ne®�‹thŒ P gFâílD«, vâ® �‹thŒ N 

gFâílD«, mj‹ �‹dG¤j ntWghL, �‹dG¤j muQ¡F vâ® 
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âirÆš brašgLkhW ïiz¡f¥gL«nghJ PN rªâ ilnahL, 
K‹ndh¡F¢ rh®ãš cŸsJ vdyh«. 

 

 
 

gl« 3.9 K‹ndh¡F¢ rh®ãš PN rªâ ilnahL 
 

PN rªâ ilnahL¡F K‹ndh¡F¢ rh®gË¡f¥gL«nghJ (gl« 3.9) 
brašgL¤j¥gL« ne® �‹dG¤j« P gFâÆš cŸs �‹Jisfis 
vâ®¡»wJ.  vâ® �‹dG¤j« N gFâÆš cŸs vy¡£uh‹fis vâ®¡»wJ.  
vdnt �‹}£l¤fŸ rªâia neh¡» efU»‹wd.  brašgL¤j¥gL« 
�‹dG¤j ntWghL �‹dG¤j muiz �l mâfkhdhš áy 
vy¡£uh‹fS«, �‹JisfS« ïa¡f�šyh gFâ¡FŸ EiH»‹wd.                                             
vdnt �‹dG¤j muQ«, ïa¡f�šyhj gFâÆ‹ jokD« 
Fiw¡f¥gL»‹wd. ïa¡f�šyh¥ gFâÆYŸs, ne®�‹ bfhil 
ma�fS«, vâ®�‹ V‰gh‹ ma�fS«, Kiwna vy¡£uh‹fisí«, 
�‹Jisfisí« Û©L« bgW»‹wd.  ïj‹ �isthf �‹dG¤j 
muQ«, ïa¡f�šyh¥ gFâí« kiw»‹wd.    K‹ndh¡F �‹dG¤j 
ntWgh£o‹ brašgh£lhš bgU«gh‹ik �‹}£l  C®âfŸ, rªâ tÊna, 
vâ® âirÆš ïa¡f« bg‰W K‹ndh¡F¤ âirÆš �‹ndh£l¤ij 
cUth¡F»‹wd. 
 
ã‹ndh¡F¢ rh®òŸs PN rªâ ilnahL 

xU �‹fy¤â‹ ne®�‹thŒ N-gFâílD«, vâ® �‹thŒ  
P-gFâílD«, mË¡f¥gL« �‹dG¤j ntWghL �‹dG¤j muÂ‹ 
âirÆnyna mikíkhW ïiz¡f¥g£lhš rªâahdJ ã‹ndh¡F¢ rh®ãš 
cŸsJ vdyh«. 
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gl« 3.10 ã‹ndh¡F¢ rh®ãš  PN rªâ ilnahL 

 

PN rªâ ã‹ndh¡F¢ rh®ãš cŸsnghJ (gl« 3.10) N–gFâÆYŸs 
vy¡£uh‹fS« P-gFâÆš cŸs �‹JisfS« rªâia �£L btËna 
ftu¥gL»‹wd.  ïjdhš P-gFâÆš cŸs vâ® ma�fŸ k‰W«  
N-gFâÆš cŸs ne® ma�fË‹ v©Â¡if mâf�¡»wJ. vdnt 
ïa¡f�šyhj gFâ ��til»wJ.  nkY« �‹dG¤j muQ« 
mâfÇ¡»wJ.  ïa¡f�šyh¥ gFâÆš bgU«gh‹ik �‹}£l C®âfŸ 
ïšiyahjyhš ïJ xU fh¥gh‹ ngh‹W brašgL»wJ. vdnt 
btË¢R‰¿š �‹ndh£l« ghŒtâšiy.  Mdhš eilKiwÆš áy ik¡nuh 
M«ãa® ms�yhd �f¢ á¿a msî �‹ndh£l« vâ®âirÆš ghŒ»wJ.  
ïJ áWgh‹ik �‹}£l C®âfŸ, vâ®âirÆš ïa¤Ftjhš 
»il¡f¥bgW»wJ.  ïªj vâ®âir �‹ndh£l« Fiwªj msntahF«.  
Vbd�š  ïU g¡f¤fËY« cŸs áWgh‹ik �‹}£l C®âfË‹ 
v©Â¡if �fî« Fiwî.  bt¥g¤âdhš K¿î bg‰w rf ãiz¥òfŸ 
áWgh‹ik C®âfS¡F K¡»a _ykhf (source) miktjhš, vâ®âir 
�‹ndh£l« rªâÆ‹ bt¥gÃiyia k£Lnk rh®ªâU¡»wJ. 
 
 

Fiw¡fl¤â ilnaho‹ F¿pL 
  ilnaho‹ F¿pL gl« 3.11š fh£l¥g£LŸsJ.  P-tif k‰W«  
N-tif¥ gFâfŸ Kiwna P-Kid k‰W« N-Kid v‹W 
F¿¡f¥g£LŸsd.  ilnahoš cŸs m«ò¡F¿ kuò �‹ndh£l¤â‹ 
âiria¡ F¿¡»wJ. 
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gl« 3.11 Fiw¡fl¤â ilnaho‹ �‹R‰W F¿pL 
 
K‹ndh¡F¢ rh®ò áw¥ò tiufŸ (Forward Bias Characteristics) 

 

                                                                                     
 

rªâ ilnahL x‹¿‹ K‹ndh¡F¢ rh®ò tiuÆ‹ MŒî¡fhd 
�‹R‰W gl« 3.12a š fh£l¥g£LŸsJ.  P- Kid k‰W« N- KidfS¡F¡ 
»ilnaahd �‹dG¤j¤ij¢ RÊÆÈUªJ jFªj msî go¥goahf 
mâf�¤J mj‰fhd �‹ndh£l¤fŸ F¿¡f¥gL»‹wd. 

 

gl« 3.12b ilnaho‹, K‹ndh¡F¢ rh®ãš áw¥ò tiuÆ‹ 
tiunfh£il¡ fh£L»wJ.  �‹dG¤j« rh®g‰w kh¿Èahf ïU¥gjhš X 
m¢áY«, �‹ndh£l« rh®òŸs kh¿Èahf ïU¥gjhš Ym¢áY« 
F¿¡f¥g£LŸsd.  áw¥ò tiunfh£oÈUªJ �œfhQ« KoîfŸ 
nk‰bfhŸs¥gL»‹wd.  
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(i) K‹ndh¡F¢ rh®ò tiu xU ne®¡nfhL mšy, vdnt jfî V I

kh¿È mšy.  mjhtJ ilnahL X�‹ �â¡F c£gLtâšiy 
vdî«, ïâÈUªJ Fiw¡fl¤â ilnahlhdjhš ne®ngh¡f‰w 
�‹ndh£l¡ fl¤âahF« vdî« m¿a Ko»wJ.   

(ii) tiu nfh£oÈUªJ, Jt¡f¤âš �‹ndh£l« Fiwthf ïU¥gij 
m¿ayh«.  ïj‰F¡ fhuz« òw �‹dG¤j«, �‹dG¤j muiz 
Él (áÈ¡fh‹ ilnahL¡F 0.7V ) mâfkhF« nghJ k£Lnk  
ilnahL fl¤j Jt¤F»wJ.  òw�‹dG¤j« 0.7V¡F mâfÇ¡F« 
nghJ mâf ms�yhd f£Lwh vy¡£uh‹fS«, �‹ JisfS« 
rªâia¡ fl¡f¤ Jt¤F»‹wd.  0.7V  ¡F nkš �‹ndh£l«, �f 
�iuthf mâf�¡»wJ.  vªj �‹dG¤j¤âš �‹ndh£l« �f 
Éiuthf mâfÇ¡f¤ bjhl§F»wnjh m«�‹dG¤j« cŸbt£L 
�‹dG¤j« mšyJ tisî �‹dG¤j« (Cut in Voltage (or) Knee 

Voltage) vd¥gL«. 
 
ã‹ndh¡F¢ rh®ò áw¥ò tiufŸ (Reverse Bias Characteristics) 
 

 
PN rªâ ilnahL x‹¿‹ ã‹ndh¡F¢ rh®ò tiuÆ‹ MŒî¡fhd 

�‹R‰W gl«  fh£l¥g£lŸsJ.  �‹dG¤j« jFªj msî, RÊÆÈUªj 
go¥goahf mâf�¡f¥gL»wJ.  x›bthU �‹dG¤j¤â‰Fkhd 
�‹ndh£l kâ¥òfŸ F¿¤J¡ bfhŸs¥gL»‹wd.  bfhL¡f¥g£l 
ilnaho‹ ã‹ndh¡F¢ rh®ò tiunfhL gl« 3.13 b š fh£l¥g£LŸsJ. 

ï¢áw¥ò tiunfh£oÈUªJ �‹dG¤j« RÊÆÈUªJ 
mâf�¡F«nghJ vâ®¤âir �‹ndh£l« (ik¡nuh M«ãa® ms�š) 
mâf�¤J �f¢ á¿a âU¥ò �‹dG¤j¤âš (Reverse Voltage) bgUk 
kâ¥ig mil»wJ. �‹dG¤j«, nkY« mâf�¡F«nghJ F¿¥ã£l 
khWÃiy kâ¥ig mil»‹w tiu, �‹ndh£l«, âU¥ò �‹dG¤j¤ij¢ 
rh®ªâuhj x‹whF«.  ïªj vâ®¤âir �‹ndh£« `âU¥ãa bj�£L 
�‹ndh£l«‟mšyJ fáî �‹ndh£l« (Reverse Leakage Current) 



153 
 

v‹wiH¡f¥gL»wJ.  ï« �‹}£l« áWgh‹ik �‹}£l C®âfshš 
V‰gL»wJ.  ïJ rªâÆ‹ bt¥gÃiyia¢ rh®ªjik»wJ. 
 

brd® ilnahL (Zener Diode) 
brd® ilnahL v‹gJ K¿î gFâÆš k£Lnk brašgl¡Toa 

ã‹ndh¡F¢ rh®ãyikªj mâf ms�š khN£l¥g£l Fiw¡fl¤â 
(áÈ¡fh‹ mšyJ b#®kh�a«) PN rªâ ilnahL MF«. brd® ilnaho‹ 
F¿pL gl« 3.14š fh£l¥g£LŸsJ.  K¿î gFâÆš brd® ilnaho‹ 
ïašghd brašgh£o‰F ilnaho‹ tÊna bršY« �‹ndh£lkhdJ 
btË¢R‰¿‹ _y« f£L¥gL¤j¥gL»wJ. vdnt rªâÆ‹ FW¡nfahd 
M‰wš ïH¥ghdJ, mj‹ âw‹, MSik¤ âwD¡F      (Power – Handling 

Capacity) c£g£L ïU¡F«. ïªj K‹bd¢r�¡if 
f©Lzu¥gl�šiyba‹whš  mâf  �‹ndh£l«, ilnahil  ghœgL¤â 
ÉL«. 

 

 
gl« 3.14 

 
brd® ilnaho‹ V-I áw¥ò tiunfhL gl« 3.15š fh£l¥g£LŸsJ.  

tiugl¤âÈUªJ PN rªâ¡F mË¡f¥gL« âU¥ò �‹dG¤j«, 
mâf�¡f¥gL« nghJ xU F¿¥ã£l �‹dG¤j¤âš �‹ndh£lkhdJ, 
mj‹ ïašò bt£L kâ¥ãÈUªJ, bgUksthf mâf�¡»wJ v‹gij¡ 
fhzyh«.  ï«�‹dG¤jnk brd® �‹dG¤j« mšyJ K¿î �‹dG¤j« 

 ZV v‹wiH¡f¥gL»wJ. 
 

 
gl« 3.15 brd® ilnaho‹ V-I áw¥ò tiu 
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brd® ilnahL �‹dG¤j¢ Óuik¥gh‹ (Zener Diode As Voltage 

Regulator) 
cŸçL �‹dG¤j« mšyJ btËpL òw�‹ jil tÊnaahd 

�‹ndh£l« khW«nghJ òw �‹jilÆ‹ FW¡nf khwh �‹dG¤j¤ij 
Ãiy ÃW¤j �‹dG¤j¢ Óuik¥ò brŒa¥glnt©L«. 

 

 
 
 

òw�‹jil LR ‹ FW¡nf khwhj �‹dG¤j¤ij Ãiy ÃW¤j brd® 
ilnahL ga‹gL¤j¥gL« R‰W gl« 3.16š fh£l¥g£LŸsJ.  ã‹ndh¡F¢ 
rh®ò ÃiyÆš cŸs brd® ilnahlhdJ LR cl‹ g¡f ïiz¥ãš 

ïiz¡f¥g£LŸsJ.  
dc

V v‹gJ Óuik¡f¥glhj d.c �‹dG¤j« k‰W« ZV

v‹gJ brd® �‹dG¤j« (Óuik¡f¥g£l btËp£L �‹dG¤j«) v‹f.  sR

v‹gJ �‹ndh£l¤ij¡ f£L¥gL¤J« �‹jil ilnahlhdJ K¿î¥ 
gFâÆš brašgLkhW sR  nj®ªbjL¡f¥gL»wJ. 

 

òw�‹jil tÊahd �‹ndh£l« mšyJ cŸçL �‹dG¤j¤âš 
kh‰w« ïUªj nghJ« brd® ilnahL LR ‹ FW¡nf khwh �‹dG¤j¤ij 
Ãiy ÃW¤J»wJ. R‰¿‹ brašghL �nH bfhL¡f¥g£LŸsJ ngh‹W 
És¡f¥gL»wJ. 

 
 

(i) cŸçL �‹dG¤j« khwhkY« òw�‹jil tÊahd �‹ndh£l 
khW«goí« mikªjhš 
òw�‹jil tÊahd �‹ndh£l« mâfÇ¥gjhf¡ 
fUJnthkhdhš brd® �‹ndh£l« Fiw»wJ. nkY« �‹jil

sR tÊnaahd �‹ndh£l« kh¿ÈahF«. btËpL �‹dG¤j«

Z dc SV V IR   bkh¤j �‹ndh£l« I kh¿Èahf ïU¥gjhš 
btËpL �‹dG¤j« kh¿Èahf ïU¡F«. 
 

(ii) cŸçL �‹dG¤j« khW«nghJ 
cŸçL �‹dG¤j«

dc
V  mâfÇ¥gjhf¡ fUJnth«.  ï¥bghGJ 

brd® ilnahL tÊna �‹ndh£l« mâf�¡»wJ.  nkY« 
òw�‹jilÆš �‹dG¤j« khwhj tifÆš sR ‹ FW¡nf 
�‹dG¤j ïw¡f« mâf�¡»wJ.  ï›thwhf brd® ilnahL 
�‹dG¤j¢ Óuik¥ghdhf¢ brašgL»wJ.   
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UNIT IV 
rªâ ouh‹áÞl® 

 

rªâ ouh‹áÞl® v‹gJ  xU â©kÃiy¡ fU�ahF«. ïJ áÈ¡fh‹ 
mšyJ b#®kh�a¥ gof¤âdhyhd ïu©L PN rªâfis¡ bfh©lJ. 
ïj‹ _‹W gFâfshd mothŒ (Base) c�œ¥gh‹ (Emitter) V‰gh‹ 
(Collector) M»at‰¿‰»ilna ïu©L  PN rªâfŸ cUth¡f¥g£LŸsd. 
 

i. mothŒ gFâ (B): ïJ �f bkšÈa gFâahF«. ïj‹ jok‹ 25 
ik¡uh‹fŸ. ïJ ouh‹áÞl® ika¥ gFâahF«. 

ii. c�œ¥gh‹ (E) k‰W« V‰gh‹ (C) gFâfŸ: mothŒ gFâÆ‹ 
ïU g¡f¤fËY«. mikªJŸs gFâfŸ c�œ¥gh‹ k‰W« 
V‰gh‹ gFâfshF«. ïit ïu©L« xnu tif 
Fiw¡fl¤âahyhdit. ïit x›bth‹W« X�¡ bjhl®ãdhš 
(Ohmic contact) ïizªJŸsd. 

 

c�œ¥gh‹ k‰W« mothŒ gFâfS¡»ilnaahd rªâ, c�œ¥gh‹ 
rªâ v‹W«, V‰gh‹ k‰W« mothŒ¡F ïil¥g£l rªâ V‰gh‹ rªâ v‹W« 
miH¡f¥gL»wJ. 

 

xU ouh‹áÞl�š mâf khR fyªj gFâ c�œ¥ghdhF«. Vbd�š 
c�œ¥gh‹ bgUksî C®âfis mothŒ¡F mË¡f nt©oíŸsJ. 
mothŒ, khR fy¥ò Fiwthd gFâahF«. bgUksî �‹}£l C®âfis 
V‰f nt©oíŸsjhš mJ ïašghfnt ms�š bg�ajhf ïU¡F«. vdnt 
c�œ¥gh‹ k‰W« V‰ghid. f‰¿iz¥ãš kh‰¿aik¡f¡ TlhJ. PNP 
k‰W« NPN ouh‹áÞl®fË‹ mik¥òfŸ Kiwna gl¤fŸ 4.1 k‰W« 4.2 š 
fh£l¥g£LŸsd. 
 

 

ouh‹áÞl®, c�a KiwÆš brašgl ã‹tU« KiwÆš rh®ò 
�‹dG¤j« bfhL¡f¥gl nt©L«.  
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(i) c�œ¥gh‹ mothŒ rªâ¡F K‹ndh¡F¢ rh®ò 

mË¡f¥gL»wJ. vdnt, bgU«gh‹ik �‹}£l C®âfŸ 
c�œ¥ghid �£L �u£l¥gL»‹wd rªâahdJ, 
�‹ndh£l¤â‰F �f¡ Fiwªj �‹jilia¤ V‰gL¤J»wJ. 

(ii) V‰gh‹ - mothŒ rªâ ã‹ndh¡F¢ rh®gË¡f¥gL»wJ. vdnt, 
bgU«gh‹ik �‹}£l C®âfis ïJ ft®»wJ.  ïªj¢ rªâ, 
�‹ndh£l¤â‰F �‹jilia V‰gL¤J»wJ. 
 

PNP k‰W« NPN ouh‹áÞl®fË‹ �‹R‰W F¿pLfŸ gl« 4.3-š 
fh£l¥g£LŸsd.  c�œ¥gh‹ Ûjhd m«ò¡F¿, mothia neh¡» 
mikíkhdhš mJ (a) PNP  ouh‹áÞliu¡ F¿¡F«.  xU ouh‹áÞl�‹ 
c�œ¥gh‹  mothŒ rªâ¡F K‹ndh¡F¢  rh®ò mË¡f¥g£lhš kuò 
�‹ndh£l¤â‹ âir, c�œ¥gh�ÈUªJ mothia neh¡» mik»wJ.  

 
ouh‹áÞl�‹ c�œ¥gh‹ Ûjhd m«ò¡F¿ mothia �£L 

btËneh¡» mikíkhdhš mJ NPN ouh‹áÞluhF«. NPN ouh‹áÞl�‹ 
c�œ¥gh‹ - mothŒ. rªâ¡F K‹ndh¡F¢ rh®gË¡f¥g£lhš kuò 
�‹ndh£l¤â‹ âir mothÆÈUªJ c�œ¥ghid neh¡» mikí«. 
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PNP ouh‹áÞl® x‹¿‹ brašghL 
 xU PNP ouh‹áÞl® v‹gJ moíl‹ mo ïiz¡f¥g£l ïU PN 

rªâ ilnahLfis¥ ngh‹wjhF«. rªâ x›bth‹¿Y« cŸs ïa¡f�šyh¥ 
gFâ, �‹dG¤j muiz cUth¡F»wJ.  rªâfS¡F¤ njitahd òw¢ 
rh®ò, �‹fy¤fŸ VEE k‰W« VCC  _y« mË¡f¥gLtij gl« 4.4 
fh£L»wJ.  c�œ¥gh‹ - mothŒ rªâ, K‹ndh¡F¢ rh®ãY«, V‰gh‹ 
mothŒ rªâ, ã‹ndh¡F¢ rh®ãY« cŸsd.  

 
c�œ¥gh‹ - mothŒ rªâ K‹ndh¡F¢ rh®ãš cŸsjhš mâf 

v©Â¡ifÆyhd �‹JisfŸ VEE k‰W« VCC rªâia¡ flªJ 
mothŒ¡FŸ EiH»‹wd.  mnj neu¤âš �f¡ Fiwthd vy¡£uh‹fŸ 
mothÆÈUªJ c�œ¥ghD¡F¢ brš»‹wd. ïªj vy¡£uh‹fŸ 
c�œ¥ghid milªjîl‹ c�œ¥gh�š cŸs, mj‰F¢ rk 
c�œ¥gh�ÈUªJ mothŒ¡F¢ bršY« �‹JisfŸ c�œ¥gh‹ 
�‹ndh£l« IE  ia cUth¡F»‹wd. c�œ¥gh�š IE  -MdJ 
�‹Jisfshš cUth¡f¥gL»wJ. Mdhš òw¢R‰¿š �‹ndh£l« 
c�œ¥gh�ÈUªJ VEE �‹fy¤â‹ ne®�‹thŒ¡F¢ bršY« 
vy¡£uh‹fshš V‰gL»wJ. �‹JisfŸ  mothŒ tÊna �u�¢ 
brš»‹wd.  �‹JisfŸ ï¥gFâia¡ flªJ ïa¡f�šyhj gFâ¡F¢ 
bršy �f¡ Fiwthd fhy¤ijna vL¤J¡ bfhŸ»‹wd. ïªj¡ fhy¤âš 
�f¢ á¿a v©Â¡ifÆyhd �‹ JisfŸ.  mothÆYŸs mj‰F¢ rk 
v©Â¡ifÆyhd, vy¡£uh‹fSl‹ x‹¿iz»‹wd.  mothŒ, �fî« 
Fiwthf khN£l¥gLtjhY«, �f bkšÈajhf cŸsjhY«, ïªj 
v©Â¡if �fî« Fiwthfnt cŸsJ.  xU behoÆš V‰gL« bkh¤j 
vy¡£uh‹fË‹ ïH¥ò, rk v©Â¡ifÆyhd vy¡£uh‹fŸ, �‹fy« VEE - 

‹ vâ®�‹thÆÈUªJ mothŒ¡F¢ brštjhš r� brŒa¥gL»wJ.  ïªj 
vy¡£uh‹fË‹ ïa¡f«, mothŒ �‹ndh£l«  IB  ia cUth¡F»wJ. 

mothÆš, x‹¿iz¥ò¡F c£glhkš vŠáÆU¡F« �‹JisfŸ 
V‰ghid mil»‹wd. ïit VCC �‹fy¤âš vâ® �‹thÆÈUªJ 
V‰ghid milí«. rk v©Â¡ifÆyhd vy¡£uh‹fshš 
rk‹brŒa¥gL»‹wd. mnj neu¤âš, rk msîŸs vy¡£uh‹fŸ VEE - ‹ 
vâ® �‹thÆÈUªJ VCC - ‹ ne®�‹thia tªjil»‹wd.  XuyF 
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fhy¤âš mothÆÈUªJ V‰ghid milí« �‹ Jisfshš cUthF« 
V‰gh‹ �‹ndh£l«  IC mothÆÈUªJ V‰ghD¡F¥ ghŒ»wJ.  òw¢R‰¿š 
VCC-‹ vâ®�‹thÆÈUªJ V‰ghD¡F¥ ghí« vy¡£uh‹fshš �‹ndh£l« 
V‰gL»wJ. 

ï¢R‰¿š, »®¢r~¥ �‹ndh£l �âÆ‹go, c�œ¥gh‹ �‹ndh£l«, 
V‰gh‹ k‰W« mothŒ �‹ndh£l¤fË‹ TLjY¡F¢ rkkhF«. 

mjhtJ,  IE = IB + IC    
 

ï¢rk‹ghL ouh‹áÞl® x‹¿‹ �‹ndh£l¤fS¡»ilnaahd 
mo¥gil¤ bjhl®ghF«.  ï¢rk‹ghL ouh‹áÞl�‹ tifÆid mšyJ 
R‰W tifÆid¢ rh®ªjJ mšy. mitfshtd. bghJ mothŒ R‰W bghJ 
c�œ¥gh‹  R‰W bghJ V‰ghd R‰W 
 

NPN ouh‹áÞl® x‹¿‹ brašghL (gl« 4.5) PNP ouh‹áÞl�‹ 
brašghL ngh‹wnjahF«. 

 
 

ouh‹áÞl�‹ �‹R‰wik¥òfŸ (Transistor Circuit Configuration) 

 ouh‹áÞl® x‹¿id¢ brašgL¤j _‹W tifahd R‰¿iz¥òfŸ 
(R‰wik¥òfŸ mšyJ R‰W ÃiyfŸ) - cŸsd.  mitfshtd.  (i) bghJ 
mothŒ R‰W (CB)  (ii) bghJ c�œ¥gh‹ R‰W (CE) (iii) bghJ V‰ghd R‰W 
(CC). 
 

‘bghJ‟ v‹w brhš cŸçL k‰W« btËpL R‰W¡F¥ bghJthd 
ïiz¥ig¡ F¿¡F«.  xU NPN ouh‹áÞl�‹ gšntW R‰W ÃiyfŸ gl« 
4.6š fh£l¥g£LŸsd. 
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ïnj tÊÆš PNP ouh‹áÞlU¡F« _tif �‹R‰Wfis tiuayh«. 
bghJ c�œ¥gh‹ R‰¿š mik¡f¥g£LŸs NPN ouh‹áÞl® x‹¿‹ áw¥ò 
tiufË‹ MŒî¡fhd R‰W¥gl« 4.7 š fh£l¥g£LŸsJ.  

 
cŸçL¢ áw¥ò tiufŸ áw¥ò tiugl« 4.8š fh£l¥g£LŸsJ. 
 V‰ghD¡F« c�œ¥ghD¡F« ïilnaahd �‹dG¤j¤ij (VCE), xU 
F¿¥ã£l kâ¥ãš kh¿Èahf mik¤J, mothŒ �‹ndh£l¤â‰F« (IB), 

mothŒ – - c�œ¥gh‹ �‹dG¤j¤â‰F«. (VBE), ïilna cŸçL¢ áw¥ò 
tiufŸ  tiua¥gL»‹wd.  VBE – ia¤ jFªj rkgofËš mâf�¤J. 
mj‰fhd mothŒ �‹ndh£l« F¿¡f¥gL»wJ.  VCE-–Æ‹ gšntW 
kâ¥òfS¡F ï¢brašKiw Û©L« brŒa¥gL»wJ VCE-Æ‹ kh¿È 
kâ¥ò¡F. VBE  k‰W« IB kâ¥òfis¡ bfh©L bgw¥gL« cŸç£L¢ áw¥ò 
tiugl« 4.8š fh£l¥g£LŸsJ.  

 

 

 
xU ouh‹áÞl�‹ cŸçL �‹bdâ®¥ò v‹gJ bfhL¡f¥g£l VCE - 

¡F mothŒ c�œ¥gh‹ �‹dG¤j¤â‹ á¿a kh‰w¤â‰F« mjdhš 
V‰gL« mothŒ �‹ndh£l khWgh£o‰F« cŸs jfî vd 
tiuaW¡f¥gL»wJ. CE R‰¿š ouh‹áÞl® x‹¿‹ cŸçL �‹bdâ®¥ò 
mâf«. 
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btËpL¢ áw¥ò tiufŸ 

mothŒ �‹ndh£l« IB F¿¥ã£l kâ¥ãš kh¿Èahf cŸs nghJ  
IC ¡F« VCE - ¡F« ïilna btËp£L¢ áw¥ò tiufŸ tiua¥gL»‹wd. 

 

mothŒ – c�œ¥gh‹ �‹dG¤j« VBE -ia¢ r�brŒJ mothŒ 
�‹ndh£l« IB , khwh kâ¥ãš it¡f¥gL»wJ. VCE - ‹ kâ¥ig¤ jFªj rk 
gofËš mâf�¡f brŒJ mt‰¿‰fhd V‰gh‹ �‹ndh£l¤fŸ 
F¿¡f¥gL»‹wd. ï¢brašKiw gšntW IB  kâ¥òfS¡F âU«g¢ 
brŒa¥gL»wJ. j‰nghJ gšntW IB kâ¥òfS¡F IC -¡F« VCE ¡Fkhd 
tiunfhLfŸ tiua¥gL»‹wd. ï›thW bgw¥gL« btËp£L¢ áw¥ò 
tiufŸ gl«4.9 š F¿¥ãl¥g£LŸsd. áw¥ò tiuÆ‹ _‹W gFâfŸ 
ã‹tUkhW �s¡f¥gL»‹wd. 

 

 
bjÉ£oa gFâ 

tiunfh£o‹ bjhl¡f¥ gFâahd, OA v‹w X�¡ gFâ bj�£oa 
gFâ vd¥gL«. mjhtJ, Mâ¡F«, tisí« tisí« òŸË¡F« ïil¥g£l  
gFâahF«. mâfÇ¤J tU« IC - kâ¥ò, khwhj kâ¥ghf mika¡Toa 
bjhl¡f¥ òŸË, tisí« òŸË vd¥gL»wJ. 

 

bt£L¥ gFâ 
mothŒ �‹ndh£l« RÊahf (IB =0)  ïUªjnghJ« Äf¢ á¿a msî 

V‰gh‹ �‹ndh£l« ouh‹áÞl�š ïU¡F«. btËp£L¢ áw¥ò tiuÆš       
IB=0 ¡fhd tiunfh£o‹ �œ cŸs gFâ, bt£L¥gFâ v‹wiH¡f¥gL»wJ. 
ouh‹áÞl®, ï¥gFâ¡F¡ �nH brašglhJ. 
 

 

brašgh£L¥ gFâ 
tiunfh£o‹ ika¥ gFâ brašgh£L¥ gFâ vd¥gL«.  ï¥gFâÆš 

tisnfhLfŸ Óuhf mik»‹wd.  ï¥gFâÆš E-B rªâ K‹ndh¡F-
rh®ãY«.  C-B rªâ ã‹ndh¡F rh®ãY« mik»‹wd. ouh‹áÞl® áw¥ò 
tiuÆ‹ brašgh£L¥ gFâÆš, khwhj mothŒ �‹ndh£l¤âš, V‰gh‹ - 
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c�œ¥gh‹ �‹dG¤j khWgh£o‰F«, mj‰fhd V‰gh‹ �‹ndh£l 
khWgh£o‰F« cŸs jfî btËpL �‹bdâ®¥ò vd tiuaW¡f¥gL»wJ. 
 

CE  R‰¿š ouh‹áÞl�‹ btËpL �‹bdâ®¥ò FiwthdjhF«. 
 

 

g�kh‰W¢ áw¥ò tiufŸ 
VCE –ia F¿¥ã£l kâ¥ãš kh¿Èahf it¤J IC -¡F« IB -¡F« 

ïilna g�kh‰W IC  áw¥ò tiu tiua¥gL»wJ.  mothŒ �‹ndh£l«  
IB ia jFªj gofËš mâf�¡f x›bthU  IB kâ¥ò¡Fkhd – IC  kâ¥ò 
F¿¡f¥gL»wJ. g�kh‰W¢ áw¥ò tiuÆ‹ tiunfhL gl« 4.10š 
fh£l¥g£LŸsJ. 

 
 

VCE kh¿Èahf cŸsnghJ, V‰gh‹ �‹ndh£l¤âš V‰gL« á¿a 
kh‰w¤â‰F«, mj‰fhd mothŒ �‹ndh£l kh‰w¤â‰F« cŸs jfî, 
�‹ndh£l¥ bgU¡f« vd tiuaW¡f¥gL»wJ. 

bghJ c�œ¥gh‹ R‰W, bghJ mothŒ f‰¿id �l mâf cŸçL 
�‹bdâ®¥ò,  Fiwªj btËpL �‹bdâ®¥ò k‰W« mâf �‹ndh£l  
vâ®¥ò bgU¡f¤ij¥ bg‰WŸsJ. 
  



162 
 

UNIT – V 
g©ng‰w« (Modulation) 

 
nuonah xÈgu¥ãš ïir, ng¢R ngh‹w br�íz®î mâ®bt© 

iriffis xÈgu¥ò Ãiya¤fËÈUªJ Ú©l bjhiyîfËš cŸs 
nuonah V‰ãfS¡F mD¥g nt©oíŸsJ. E©bzhÈ th¤»Æ‹ 
(microphone – ik¡nuh~ngh‹) cj�ahš, ïir, ng¢R ngh‹wit 
br�íz® iriffshf kh‰w¥gL»‹wd. miyÆ‹ M‰wš, 
mâ®bt©iz¥ bghW¤J mâfÇ¡F«. vdnt brÉíz® mâ®bt©  
(20-20000 Hz) miyfŸ mâf M‰wiy¥ bg‰¿U¥gJ ïšiy. Mfnt 
ït‰iw Ú©l bjhiyîfS¡F mD¥g ïayhJ. 20 kHz I Él mâf 
mâ®bt© bfh©l �‹dh‰wš fâ® å¢ir k£Lnk mâf bjhiy�‰F 
mD¥òtJ eilKiw rh¤âakhF«. Fiwªj âwid¡ bfh©L mâf 
mâ®bt© bfh©l iriffis MÆu¡fz¡fhd »nyh Û£l® 
bjhiyî¡F mD¥g ïaY«. 

vdnt, brÉíz® mâ®bt© iriffis rÇahf¥ gu¥g 
nt©Lbk�š mt‰iw “C®â miyfŸ” vd miH¡f¥gL« ca® 
mâ®bt© nuonah miyfŸ ÛJ Rk¤jnt©L«. ïjdhš »il¡F« 
bjhFga‹ miy „g©ng‰w« bg‰w miy‟ vdî« ï¢brašKiw 
„g©ng‰w«‟ (Modulation) vdî« miH¡f¥gL»wJ. g©ng‰w« bg‰w ca® 
mâ®bt© miyfŸ (nuonah miyfŸ) �©ziy¡ f«ãÆ‹ _y« 
É©btË¡F (Space) mD¥g¥gL»‹wd. V‰ã KidÆš g©ng‰w¥g£l 
miyfËÈUªJ g©ãw¡f KiwÆš (Demodulation) brÉíz® mâ®bt© 
miyfŸ ã�¤bjL¡f¥gL»‹wd. ã‹d® br�íz® mâ®bt© miyfŸ 
bgU¡f¥g£L xÈ¥gh‹ (Speaker) _y« xÈÛ£ò brŒa¥gL»wJ. 

brÉíz® iriffis RkªJ bršy mâf mâ®bt© bfh©l 
nuonah miyfŸ ga‹gL¤j¥gL»‹wd. br�íz® iriffis C®â 
miyfË‹ ÛJ Rk¤Jtjhš C®â miyÆ‹ å¢R, mâ®bt© mšyJ 
f£l« M»a VjhtJ xU áw¥ãašò. br�íz® irifÆ‹ br¿î¡F 
V‰wthW  kh‰w¥gL»wJ. br�íz® irifÆ‹ br¿î¡F V‰wthW 
g©ng‰w Kiwfshd.   

(i) å¢R¥ g©ng‰w« (AM) 
(ii) mâ®bt© g©ng‰w« (FM) 
(iii) f£l¥ g©ng‰w« (PM) M»ait �s¡f¥g£LŸsd. 
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å¢R¥ g©ng‰w« 
ca® mâ®bt© bfh©l C®â miyfË‹ å¢R, irifÆ‹ 

br¿î¡F V‰wthW kh‰w¥gL« brašKiw å¢R¥ g©ng‰w« vd¥gL« 
å¢R¥ g©ng‰w¤âš C®â miyÆ‹ å¢R k£Lnk kh‰w¥gL»wJ. C®â 
miyÆ‹ mâ®bt© k‰W« f£l« khwhkš ïU¡F«. gl« 5.1 g©ng‰w¤â‹ 
mo¥gil¡ bfhŸifia fh£L»wJ. 
 

 
gl« 5.1 

 

g©ng‰w v© 
å¢R¥ g©ng‰w¤âš g©ng‰w v© K¡»a g¤F t»¡»wJ. vªj 

msî¡F C®â miyÆ‹ miyå¢R, (c) br�íz® irifahš 
kh‰w¥gL»wJ v‹gij g©ng‰w v© fh£L»wJ. g©ng‰w¤â‰F¥ ã‹ 
C®â miyÆ‹ å¢áš V‰g£l kh‰w¤â‰F« g©ng‰w¤â‰F K‹ C®â 
miyÆ‹ å¢R¡F« cŸs jfî g©ng‰w v© vd miH¡f¥gL»wJ. 
 

e‹ikfŸ 

 vËâš gu¥gî« V‰fî« ïaY« 

 Fiwthd g£il mfy« nghJkhdJ 

 Fiwªj bryî 
tu«òfŸ 

 ïiu¢rYl‹ Toa V‰ò : å¢R¥ g©ng‰w« brŒa¥g£l miyÆš, 
C®â miyÆ‹ å¢R kh‰wkhf, irif cŸsJ. eilKiwÆš 
ïa‰ifahY«, k�j®fshY« V‰gL¤j¥gL« ïiu¢ršfŸ, �‹å¢R 
ïl®ghLfshf cŸsd. xU nuonah V‰ã, irif miyiaí«, 
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ïiu¢ršfisí« j�¤J¥ gh®¡F« tšyik m‰wjhš bghJthf 
å¢R¥ g©ng‰w KiwÆš V‰f¥gL« Ãfœ¢áfŸ ïiu¢rYl‹ 
Toajhfnt ïU¡F«. 

 Fiwªj brašâw‹ : å¢R¥ g©ng‰w¤âš ga‹ju¡ Toa âw‹, g¡f¥ 
g£ilfËš k£Lnk cŸsJ. Vbd�š, g¡f¥ g£ilfËš k£Lnk 
iriffŸ cŸsd, å¢R¥ g©ng‰w miyÆ‹ g¡f¥ g£ilÆ‹ M‰wš 
Fiwî. vdnt å¢R¥ g©ng‰w« Fiwªj brašâw‹ bfh©ljhf 
cŸsJ. 

 Fiwªj braš bjhiyî: å¢R¥ g©ng‰w¤â‹ Fiwªj brašâw‹ 
fhuzkhf brašgL« miy gu¥ãfŸ Fiwªj brašgL« 
bjhiyÉid¥ (small operating range) bg‰¿U¡F«. mjhtJ 
brŒâfis Ú©l bjhiyîfS¡F mD¥g ïayhJ. 

 

mâ®bt© g©ng‰w« 
C®â miyÆ‹ mâ®bt©, irifÆ‹ br¿î¡F ïz¤f kh‰w¥gL« 

brašKiw „mâ®bt© g©ng‰w«‟ vd¥gL»wJ. mâ®bt© 
g©ng‰w¤âš C®â miyÆ‹ å¢R« f£lK« khwhkš ïU¡F«. C®â 
miyÆ‹ mâ®bt©,  k£L« irifÆ‹ br¿î¡F ïz¤f kh‰w¥gL»wJ. 
C®â miyÆ‹ mâ®bt© kh‰w« irifÆ‹ fzneuå¢ir rh®ªâU¡F«. 
(gl« 5.2 a) A,C,E k‰W« G v‹w òŸËfËš irif �‹dG¤j¤â‹ kâ¥ò 
RÊahf ïU¡F«nghJ C®â miyÆ‹ mâ®bt©fŸ kh‰w¥gLtâšiy. 

 

irif, ne® c¢r (Positive Peak) kâ¥òfis B k‰W« F-š beU¤F« 
nghJ C®â miyÆ‹ mâ®bt© bgU« kâ¥ã‰F mâf�¡»wJ. ïJ gl« 
5.2 c š beU¡fkhf mikªj miy RH‰áfshf (cycles) fh£l¥g£LŸsJ. 
Mdhš irifÆ‹ vâ®c¢r (Negative Peak) kâ¥òfË‹nghJ (D Æš) 
C®â miyÆ‹ mâ®bt© áWk¤â‰F Fiw¡f¥gL»wJ. ïJ gl« 5.2 c š 
mf‹w ïilbtËíl‹ Toa miy RH‰áfshf¡ fh£l¥g£LŸsJ. cu¤j  
irifahdJ (Louder Signal) C®â miyÆ‹ mâ®bt©Âš mâf 
kh‰w¤ij V‰gL¤J«. ïJ, tYFiwªj iriffSl‹ x¥ã£L¥ 
gh®¡F«nghJ mâf�¤j bfh¤Jfshfî« mâf ms�š gu�íŸs 
miyfshfî« fh£l¥gL«. 

 

cŸçL irif ïšyhj ÃiyÆš FM xÈgu¥ãÆ‹ mâ®bt©, XŒî 
Ãiy mâ®bt© (Resting Frequency) mšyJ ika mâ®bt© (Centre 

Frequency) f vd¥gL»wJ. ïJnt  mªj xÈgu¥ã‰F xJ¡f¥g£l 
mâ®bt© MF«. irif brY¤j¥gL« bghGJ C®â miyÆ‹ 
mâ®bt©, XŒî Ãiy mâ®bt© f ÈUªJ nkY« ÑGkhf ÉyF«. 

 

XŒîÃiy mâ®bt©Q¡F nkš mšyJ �œ V‰gL« mâ®bt© 
kh‰w« (Shift) mâ®bt© Éy¡f« f  vd¥gL«. Fiwªjg£r 
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mâ®bt©ÂÈUªJ mâfg£r mâ®bt© tiuÆyhd bkh¤j mâ®bt© 
khWghL, C®â miyÆ‹ miyî (Carrier Swing –CS) vd¥gL»wJ. 

 

C®â miyÆ‹ mâ®bt© miyî = 2 x mâ®bt© Éy¡f« 
2 f FM  xÈgu¥ãš, bgUk xÈ¢br¿�‰fhf, XŒî mâ®bt©Â‹ 

ïUòw§fËY« mâfg£r mâ®bt© Éy¡f« 75kHz Mf f£L¥gL¤â¡ 
bfhŸtbjd cyf ms�š x¥ò¡ bfhŸs¥g£LŸsJ. 

 

 
 

                                                 gl« 5.2 
 

e‹ikfŸ  

 ïiu¢ry‰w xÈ V‰ig¡ bfhL¡F«. ïiu¢rš v‹gJ å¢R kh‰w¤jhš 
c©lhtJ. vdnt FM V‰ã, ïiu¢riy Ú¡»�L«. 

 xÈgu¥ãÆ‹ brašâw‹ �f mâf«. 

 brašgL« bjhiyî �fî« mâf«. 
 

FiwfŸ 

 mâ®bt© miy¥g©ng‰w¤â‰F mf‹w mâ®bt© g£il 
(miytÇir-channel) njit. 

 FM xÈgu¥ãš mD¥ò« k‰W« V‰F« rhjd¤fŸ �fî« á¡fyhdit. 
 

f£l¥ g©ng‰w« 
 f£l¥ g©ng‰w¤âš, C®â miyÆ‹ f£l«, g©ngW« irifÆ‹ 
å¢R¡F ïz¤f kh‰w¥gL»wJ. f£l« khW«åj« irifÆ‹ 
mâ®bt©iz¥ bghW¤jJ. f£l¥ g©ng‰w« bg‰w miyÆ‹ tot« FM 
miyia¥ ngh‹wnj MF«. FM I �l f£l¥ g©ng‰w¤â‰F Fiwªj 
mâ®bt© g£ilna ga‹gL¤j¥gL»wJ. ntWtifÆš Tw 
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nt©Lkhdhš, f£l¥ g©ng‰w¤âš bfhL¡f¥g£l mâ®bt© g£ilÆš 
mâf brŒâfis (Information) mD¥gKoí«. vdnt, bfhL¡f¥g£l 
mâ®bt© g£ilÆš f£l¥ g©ng‰w«, �fca®ªj gu¥ò« ntf¤â‰F 
(Transmission Speed) tÊtF¡»wJ. f£l¥ g©ng‰w¤âY« C®â  
(i) g©ngW« irif miyÆ‹ å¢R (ii) irifÆ‹ mâ®bt© M»at‰iw 
rh®ªJŸsJ. f£l¥ g©ng‰w¤â‹ �f¥bg�a e‰ga‹, PM irifÆÈUªJ 
cUth¡f¥gL« FM irif �¡f Ãiy¤j‹ik (Stable) cilaJ v‹gjhF«. 
nkY«, ika mâ®bt© mšyJ XŒî Ãiy mâ®bt© �f mâfkhd 
Ãiy¥ò¤ j‹ik bfh©lJ. 
 

nuonah xÈgu¥ò k‰W« V‰ò 
 

nuonah  xÈgu¥ò 
 g©ng‰w¤â‰F¥ ãwF miygu¥ãfŸ v‹W miH¡f¥gL« 
vy¡£uh�aš R‰WfË‹ cj�ahš nuonah miyfŸ Ú©l 
bjhiyîfS¡F gu¥g¥gL»‹wd. �f vËa to�yhd miygu¥ã, 
�©ziy¡ f«ãíl‹ ïiz¡f¥g£l ca®mâ®bt© bfh©l miyfis 
cUth¡F« miy ïa‰¿ia¡ bfh©oU¡F«.  
         ï� å¢R k‰W« mâ®bt© g©ng‰w¥g£l miy gu¥ãfŸ brašgL« 
Éj§fis m¿ayh«. 
 

å¢R¥ g©ng‰w (AM) miygu¥ã 
 å¢R¥ g©ng‰w nuonah miygu¥ãÆ‹ f£l �s¡f¥gl« gl« 5.3 š 
fh£l¥g£L cŸsJ. ïJ ïu©L gFâfis¡ bfh©LŸsJ, (i) brÉíz® 
mâ®bt© (AF) gFâ (ii) nuonah mâ®bt© (RF) gFâ. 
 

 
                                                  

                                        gl« 5.3 nuonah miygu¥ã 
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brÉíz® mâ®bt© (AF) gFâ 
 miygu¥ãÆ‹ AF gFâ g©ngW« irif miyfis cUth¡F»wJ. 
E©bzhÈth§» (microphone), xÈ M‰wiy �‹dh‰wyhf kh‰W»wJ. 
E©bzhÈ th§»ÆÈUªJ »il¡F« �‹dh‰wš, �f¡ Fiwthf 
ïU¡F«. vdnt njitahd <£l¤âid¥ bgw bgU¡»fŸ _y« ïªj 
M‰wš bgU¡f¥gL»wJ. AF bgU¡»Æ‹ btËpL, AF âw‹ bgU¡»Æ‹ 
cŸç£oš cŸçlhf mË¡f¥gL»wJ. âw‹ bgU¡», br�íz® mâ®bt© 
miyfS¡F¤ njitahd âwid V‰gL¤â¤ jU»wJ. AF âw‹ 
bgU¡»Æ‹ btËpL, g©ng‰¿¡F¤ ju¥gL»wJ. g©ng‰¿ v‹gJ 
ouh‹ÞáÞl® k‰W« brašâw‹ m‰w cW¥òfis bfh©l g©ng‰w¤ij 
brašKiw¥gL¤J« xU vy¡£uh�aš �‹R‰W MF«. 
 
 
 

nuonah mâ®bt© (RF) gFâ 
 RF gFâÆš gof miy ïa‰¿Æ‹ _ykhf ca®mâ®bt© bfh©l 
C®â miyfŸ c‰g¤â brŒa¥gL»‹wd. gofmiy ïa‰¿ jU« 
btËp£o‹ âw‹, RF âw‹ bgU¡»Æ‹ _y« bgU¡f¥gL»wJ.  jh¤»¡ 
R‰W (Buffer) RF âw‹ bgU¡»ia miy ïa‰¿ÆÈUªJ ã�¡»wJ. 

xU vy¡£uh�aš �‹R‰¿‹ ïu©L ÃiyfS¡F (Stages) ïilna 
ã�¥ig V‰gL¤j cjî« vy¡£uh�aš R‰W „jh¤»¢ R‰W” vd¥gL»wJ.  
ïJ ïu©L ÃiyfS¡F« ïilna �‹bdâ®¥ò kh‰w¤ijí« jL¡»wJ. 
ïªj mik¥ò gof miy ïa‰¿Æ‹ mâ®bt©iz Ãiy¥gL¤J»wJ.  
ïªj¥ g©ng‰¿Æš RF miyfS« g©ngW« AF iriffS« fy¡f¥g£L 
å¢R¥ g©ng‰w« bg‰w miy cUth¡f¥gL»wJ.  ïªj¥gFâÆ‹ btËpL 
gu¥òif¡fhf É©ziy¡ f«ã¡F mË¡f¥gL»wJ. 

 
 
 

mâ®bt© g©ng‰w (FM) miygu¥ã 
mâ®bt© g©ng‰w« bg‰w mik¥òfŸ tH¡fkhf 40 MHz I Él 

mâfkhd mâ®bt©Âš ïa¡f¥gL»‹wd.  mâ®bt© miy¥ g©ng‰w 
xÈ gu¥òfŸ, bjhiy¡fh£áÆš xÈia mD¥òjš, bršÈl nuonah (Mobile 

Radio) ngh‹wt‰¿š ga‹gL¤j¥gL»‹wd. f£l¥g©ng‰w¤ij¥ 
ga‹gL¤J« FM  miygu¥ã brašgL« �j¤ij �s¡F« f£l¥gl« gl« 
5.4 š fh£l¥g£LŸsJ. f£l¥g©ng‰wkhdJ mâ®bt© g©ng‰w« 
bg‰wjhf ïU¡F«. 
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                                 gl« 5.4(FM) miygu¥ã 
 

ïJ C®â miyfis c‰g¤â brŒí« gofmiy ïa‰¿ia¡ 
bfh©LŸsJ.  ïj‹ btËpL f£l miy¥g©ng‰¿¡F mË¡f¥gL»wJ.  
jh¤»¢ R‰W (Buffer) v‹gJ xU jhœ mâ®bt© bgU¡»ahF«.  ïJ f£l 
miy g©ng‰¿ÆÈUªJ gof miy ïa‰¿ia ã�¡»wJ. 

g©ngW« irif miy E©bzhÈth¤»Æš cUth¡f¥g£L, 
tYñ£o (Pre Emphasis) tiy mik¥ã‰F ïªj AF irif C£l¥gL»wJ. 
E©bzhÈth§» xÈ miyfis mj‰F ïizahd �‹diyfshf 
kh‰W«bghGJ M‰wyhdJ ntWg£l mâ®bt©fS¡F rkkhf 
g¤»l¥gLtâšiy.  ïJ ngh‹w g©ngW« iriffËdhš f£l¥ 
g©ng‰w« brŒa¥gLtâšiy.  ïJ ngh‹w g©ngW« iriffËdhš f£l¥ 
g©ng‰w« brŒa¥gLkhdhš mâ®bt© kh‰w« ∆f r�ahd �»j¤âš 
ïU¡fhJ. Vbd‹whš ∆f « miyÆ‹ M‰wiy¢ rh®ªJŸsJ. ïj‹ 
�isthf g©ng‰w« bg‰w miyÆš FW¡�LfŸ ÃfG«. ïij¤ 
j�®¥gj‰fhf KjÈš g©ngW« miyÆš cŸs mid¤J mâ®bt©fS« 
rkkhd M‰wiy¥ bgWkhW brŒant©L«. ïj‰fhf tYð£o  
(Pre-Emphasis) tiy mik¥ò ga‹gL»wJ.  tYð£o tiy mik¥ã‹ 
btËpL, âw‹ bgU¡»fŸ _y« âw‹ bgU¡f« brŒa¥g£L miy gu¥ã 
É©ziy¡ f«ã¡F gu¥òif¡fhf mË¡f¥gL»wJ. 

 
nuonah V‰ò (Radio Reception) 

xU nuonah V‰ãahdJ mid¤J iriffËÈUªJ njitahd 
irifia ã�¤bjL¤jš, mjid¥ bgU¡Fjš k‰W« ïWâahf 
njit¥gL« �j¤âš mjid V‰gL¤Jjš M»a brašghLfis¡ 
bfh©lJ. 
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xU vËa nuonah V‰ã brašgLtij �s¡F« f£l És¡f¥gl«. 
gl« 5.5 š fh£l¥g£LŸsJ.  ntWg£l nuonah xÈgu¥ò (thbdhÈ) 
Ãiya§fËÈUªJ tU« nuonah miyfis miyth§» É©ziy¡ 
f«ã bg‰W¡bfhŸ»wJ.  ïirîbg‰w ïiz¢R‰iw¥ ga‹gL¤J« nuonah 
mâ®bt© bgU¡», njitahd nuonah miyia nj®ªbjL¡»wJ. ïilî 
brŒa¥g£l RF bgU¡» nj®ªbjL¡f¥g£l nuonah miyfis 
bgU¡F»wJ.  bgU¡f¥g£l nuonah miyfŸ PN ilnahL g©ãw¡»¢ 
R‰W¡F ju¥gL»wJ.  ïªj¢ R‰W nuonah miyfËÈUªJ br�íz® 
iriffis ã�¤bjL¡»wJ.  g©ãw¡»Æ‹ btËp£oš »il¡F« 
br�íz® irifahdJ x‹W mšyJ mj‰F nk‰g£l mL¡Ffis¡ 
bfh©l br�íz® mâ®bt© bgU¡»ahš bgU¡f¥gL»wJ.  
bgU¡f¥g£l brÉíz® irifahdJ xÈÛ£ò¡fhf xÈ¥ghD¡F (Loud 

Speaker) bfhL¡f¥gL»wJ. 
 

 
                                          gl« 5.5 vËa nuonah V‰ã 

 

FiwfŸ 

 tÈik F‹¿a irifia¥ bgU¡F« (cz® âw‹ - Sensitivity) 
âw‹ Fiwî.   

 F¿¥ã£l, njitahd irifia k£L« bjÇî brŒJ 
njita‰w irifia Ãuhf�¡F« âwD« (bj�î âw‹ - 
Selectivity) Fiwî. 

 

fy¡»¥ ãÇ¡F« AM v‰ã (Superheterodyne AM receiver) 

neuo V‰ãÆš cŸs FiwghLfŸ, fy¡»¥ ã�¡F« nuonah V‰ãÆ‹ 
_y« Ú¡f¥gL»‹wd.  eåd V‰ãfŸ mid¤J« fy¡»¥ ã�¡F« V‰ã¢ 
R‰iw ga‹gL¤J»‹wd.  fy¡»¥ ã�¡F« AM V‰ãÆ‹ mik¥ò braš 
�s¡f f£l¥gl«, gl« 5.6 š fh£l¥g£LŸsJ. 
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gl« 5.6  fy¡»¥ ãÇ¡F« AM V‰ã 
 

RF bgU¡» 
RF bgU¡» ïirî brŒa¥g£l ïiz¢R‰iw¥ gšntW nuonah 

xÈgu¥ò Ãiya¤fËÈUªJ tU« nuonah miyfŸ miyth¤» 
�©ziy¡ f«ãahš ïilk¿¡f¥g£L ï¥gFâíl‹ 
ïiz¡f¥gL»‹wd.  ï¥gFâ njitahd nuonah miyia¤ 
nj®ªbjL¤J, mªj miyÆ‹ tÈikia¤ njitahd ms�‰F 
ca®¤J»wJ. 
 

fy¡» k‰W« cŸËl miy ïa‰¿ 
RF bgU¡»Ædhš bgU¡f¥g£l btËpL, fy¡» v‹w gFâ¡F 

ju¥gL»wJ.  m¤F cŸËl miyÆa‰¿Æ‹ btËp£Ll‹ fy¡f¥gL»wJ.  
ïªj ïu©L mâ®bt©fS« x‹Wl‹ x‹W ïizªJ �«kš KiwÆš 
ïilÃiy mâ®bt©iz (IF) cUth¡F»‹wd.  ïilÃiy 
mâ®bt©zhdJ miyÆa‰¿Æ‹ mâ®bt© k‰W« nuonah miyÆ‹ 
mâ®bt© M»at‰¿‹ ntWghlhf ïU¡F«.  ïªj¥ gFâÆ‹ btËpL 
v¥nghJ« 455 kHz kâ¥òila ïilÃiy mâ®bt©Q¡F¢ rkkhf 
ïU¡F«. 

ïªj Ãiyahd ïilÃiy mâ®bt©iz miltj‹ _y«, ïJ 
ngh‹w V‰ãfËš cŸs bgU¡»¢ R‰Wfis, bgUk Ãiy¥ò¤ j‹ik, bj�î 
âw‹ k‰W« cz®âwDl‹ brašgl¢ brŒaKoí«. 
 

ïilÃiy mâ®bt© bgU¡» (IF Amplifier) 
fy¡»¢ R‰¿‹ btËpL ïirî brŒa¥g£l IF bgU¡»¡F 

mË¡f¥gL»wJ.  ïªj¥ bgU¡» xnubahU mâ®bt©Q¡F (mjhtJ  
455 kHz) ïirî brŒa¥gL»wJ.  nk‰f©l xnubahU mâ®bt© bfh©l 
miyfŸ k£Lnk ïâš bgU¡f¥gL»‹wd. 
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g©ãw¡» 
IF bgU¡»Æ‹ btËpL miy¥g©ãw¡»Æ‹ cŸç£Ll‹ 

ïiz¡f¥gL»wJ. br�íz® iriffŸ IF btËp£oÈUªJ 
ãÇ¡f¥gL»wJ.  Fiwªj cU¡Fiyî (Distortion) k‰W« mâf br�íz® 
K‰¿irî (Fidelity) ngh‹w g©òfŸ fhuzkhf ilnahL g©ãw¡»¢ 
R‰WfŸ ga‹gL¤j¥gL»‹wd.  K‰¿irî v‹gJ cŸsij cŸsthnw 
Û©L« V‰gL¤Jjš MF«. 
 

IF bgU¡» 
g©ãw¡f« brŒa¥g£l AF irif ïašghfnt tYt‰wjhf ïU¡F«.  

vdnt AF bgU¡»Æ‹ _y« ïJ nkY« bgU¡f¥gL»wJ.  ã‹d® AF 
bgU¡»Æ‹ irif btËpL xÈ¥ghD¡F mË¡f¥gL»wJ.  xÈgu¥ò 
Ãiya¤âÈUªJ tU« c©ikahd xÈ¡F V‰wthW xÈ¥gh‹ br�íz® 
iriffis xÈ miyfshf kh‰W»wJ. 
 

fy¡»¥ ãÇ¡F« FM V‰ã 
AM V‰ãia¥ ngh‹nw FM V‰ãí«, xU fy¡»¥ ã�¡F« V‰ãahF«.  

FM V‰ãÆ‹ braš�s¡f f£l¥gl«, gl« 5.7š fh£l¥g£LŸsJ. 
 

 
 

gl« 5.7  fy¡»¥ ãÇ¡F« FM V‰ã 
 

RF gFâahdJ cŸns tU»‹w g©ng‰w¥g£l miyfËš x‹iw¤ 
nj®ªbjL¤J¥ bgU¡F»wJ.  ã‹d® bgU¡f¥g£l miy, fy¡» k‰W« 
miyÆa‰¿ nr®ªJ mikªJŸs gFâ¡F bfhL¡f¥gL»wJ.  ï¤F 
g©ng‰w« bg‰w irifÆ‹ mâ®bt© ïilÃiy mâ®bt©zhf 
kh‰w¥gL»wJ.  FM V‰ãfS¡F ïilÃiy mâ®bt© 10.7 MHz MF«.  
ïilÃiy mâ®bt© miyfŸ IF bgU¡»Ædhš bgU¡f¥g£L ã‹d® 
tu«ògL¤J« R‰iw¥ (Limiter) ga‹gL¤â mj‹ å¢R kh¿Èahf 
ïU¡FkhW guhkÇ¡f¥gL»wJ. 
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tu«ògL¤J« R‰W v‹gJ,  irif �‹dG¤j¤ij xU F¿¥ã£l 
bgUk kâ¥ig¡ flªJ bršyhkš jL¡F« fU�ahF«.  FM V‰ãfËš 
ga‹gL« ïªj tu«ògL¤â irif å¢á‹ kh‰w¤fis k£L¥gL¤J»wJ. 

ïªj¥ gFâÆ‹ btËpL FM g©ãw¡»¡F  brY¤j¥gL»wJ. FM 

g©ãw¡» g©ng‰w« bg‰w miyia¥ g©ãw¡f« brŒ»wJ. FM 

g©ãw¡»ÆÈUªJ tU« AF irif tYÉw¡» (De – Emphasis)  tiy 
mik¥ò tÊahf mD¥g¥gLtjhš gšntW mâ®bt©fS« j¤fS¡F�a 
c©ikahd âw‹ g¤�£il¥ bgW»‹wd.  ã‹d® ïJ AF bgU¡f¤ij¥ 
bg‰w ã‹d® ïWâahf xÈ¥ghD¡F¤ ju¥gL»wJ. 
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M‰wš kh‰¿fŸ (Transducers) 
 

 
M‰wš kh‰¿ v‹gJ �‹rhu« mšyhj msîfis �‹rhu msîfshf 
kh‰W« xU fU�ahF«. 
 

xU ms�L« fU�Æš _‹W gFâfŸ cŸsd. mit 
 

(i) cŸç£L mik¥ò 
(ii) F¿if Óuik¡F« mik¥ò  k‰W« 
(iii) btËp£L mik¥ò MF«. 

 

bghJthf  ïa‰ãaš msîfŸ �‹ msîfshf ïU¥gâšiy. mit �‹ 
msîfshf kh‰w¥glnt©L«. ïªj kh‰w¤ij brŒí« fU�fns M‰wš 
kh‰¿fshF«. ï›thW bgw¥g£l �‹ F¿iffis vËâš bgU¡fnth, 
ntW ïl¤J¡F mD¥gnth, nrÄ¤J it¡fnth Koí«. 

 

xU M‰wš kh‰¿Æš ïu©L ghf¤fŸ cŸsd. mit 
 

(i) cz®î gFâ (Sensing Unit) 
(ii) M‰wš kh‰W¥ gFâ (Transduction Unit) 

 

 cz®î gFâ ms¡f¥glnt©oa ïa‰ãaš msit cz®î 
brŒ»wJ M‰wš kh‰W¥ gFâ jFâahd bgh¿E£g¤â‹ _y« �‹rhu¡ 
F¿ahf kh‰W»wJ. M‰wš kh‰W¥gFâÆ‹ btËplhdJ xU �‹rhu¡ 
F¿ifahdJ, xU �‹ndh£l«, �‹dG¤j«, mšyJ mâ®bt©zhf 
ïU¡fyh«.  

ïªj¡ F¿iffË‹ bgU¡fhdJ �‹rhu �isîfË‹ mo¥gilÆš 
mikí«. ïJ ïašãš �‹jil, �‹nj¡f« mšyJ �‹ ö©Ljš g©ghf 
ïU¡fyh«. 

 
�‹rhu M‰wš kh‰¿fË‹ tifghL 

 

M‰wš kh‰¿ 
tif 

ïa¡f j¤Jt« ga‹ghLfŸ 

âÇî msÉ ã��id M‰wš kh‰¿ f«ãÆ‹ �‹jil 
bt¥g¤ij¥ bghW¤J khW« 

Éir, âU¥ò Éir 
ms�lš. 

�‹jil 
bt¥gÃiy 
cz®î 

cnyhf¡ f«ãÆ‹ �‹jil bt¥g¤ij¥ bghW¤J 
khW« 

bt¥gÃiy 
nuoa‹£ 
ms�lš. 

bt¥g¤ jila« cnyhf M¡iyLfË‹ �‹jil bt¥g¤ij¥ 
bghW¤J khW«. 

bt¥gÃiy k‰W« 
ghŒit ms�lš 

xË fl¤J« 
�‹fy‹ 

gLxËíl‹ �‹fy �‹jil khW«. xË czÇ. 
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�‹ nj¡» 
E©Âa 
xÈa‹ 

xÈ miyfŸ ïiz¤jfL �‹nj¡»¡F 
ïilÆš cŸs öu¤ij¥ bghW¤J khW«.  

ng¢R ïir 
ïiu¢rš 

bt¥g ïu£il ïu©L khWg£l cnyhf¤fË‹ mšyJ Fiw 
fl¤âfË‹ rªâÆš bt¥g¤â‹ nghJ 
�‹�a¡F �ir V‰gL« 

bt¥gÃiy bt¥g 
ghŒî fâ®å¢R 

khWg£l 
�‹kh‰¿ 

btË¥òw �irahš V‰gL« fhªj¥ g©òŸs 
cnyhf Ãiy¥ gh£il¥ bghW¤J �‹kh‰¿Æ‹ 
ïU Jiz¢ R‰WfS¡fhd khWg£l �‹dG¤j« 
khW« 

mK¤j«, Éir 
ïl¥ bga®¢á 
ÃiyghL. 

xË c�œî 
�‹fy‹ 

xË c�œî gu¥ã‹ ÛJ Ãfœthš fâ®å¢R 
vâ®�‹ndh£l« c�œ¥gL«. 
jh�a¤F M‰wš kh‰¿ (jh�ah‰¿) 

xË k‰W« 
fâ®å¢R 

mK¡f �‹ 
miybaL¥ã 

áy gof bghUŸfË‹ ÛJ òw�ir V‰gL« nghJ 
�‹�a¡F �ir V‰gL«. 

mG¤j 
khWghLfŸ xÈ 
mâ®îfË‹ 
KL¡f« 

photo voltaic fâ®å¢R M‰wyhdJ �‹fy¤ij ö©L« nghJ 
Fiw fl¤âfË‹ rªâÆš �‹dG¤j« V‰gL«. 

xË msÉ, NÇa 
�‹fy‹ 

 
bt¥g¤jla«: (Thermistor) 

 bt¥g¤jla« MdJ Fiwfl¤âfshš cUth¡f¥g£lJ. ïJ 
vâ®kiw �‹jil bt¥gÃiy v©fis¡ bfh©lJ. mjhtJ bt¥gÃiy 
Tl¡Tl �‹jil msî Fiwí«. bt¥g¤ jila¤â‹ _y« bt¥gÃiy 
ms�š cŸs �f¢á¿a kh‰w¤fis¡ Tl f©l¿a Koí«. ïit 
bghJthf 60 c  Kjš 15 c tiu cŸs bt¥g Ãiyfis ms¡f¥ 
ga‹gL»wJ.  ïj‹ �‹jil msî 0.5Kjš 0.75  tiu khW«. �‹jil 
ms�‹ kh‰w« btFthf ïU¥gjhš. �f¤ JšÈakhd bt¥gÃiy 
kh�fËš cgnah»¡f¥gL»wJ. 
 
 bt¥g¤jila¤fŸ bghJthf, nk¤f�Þ (Mn), Ã¡fš (Ni), nfhghš£ 
(Co), fh¥g® (Cu), ïU«ò (Fe), k‰W« ínu�a« (U) ngh‹w cnyhf¤fË‹ 
M¡i[Lfshš cUth¡f¥gL»‹wd. ïit bghJthf áWkÂ, j©L 
k‰W« t£L to�š »il¡F«. 
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gl« 5.8 bt¥g¤ jila¤â‹ tot¤fŸ 

 
bt¥g¤jila¤â‹ Fzey‹ 
 bt¥g¤jila¤â‹ �‹jil khW« g©ò �œtU« rk‹ghL _y« 
F¿¡f¥gL»wJ. 
 

 
1 2

1 2

1 1
exp (1)RT RT B

T T

  
    

  

 

  1RT  1T bfš��š cŸs bt¥g¤jila¤â‹ �‹jil 
 2RT  2T  bfš��š cŸs bt¥g¤jila¤â‹ �‹jil 

 Bbt¥g¤jilaâ‹ _y¥bghUŸ rh®ªj kh�È (3500 – 4500 K) 
 
bt¥g¤ jila¤â‹ bt¥gÃiy Fzey‹ �œtU« gl« 5.9 ïš 
bfhL¡f¥g£LŸsJ. 
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gl« 5.9 bt¥g¤jila¤â‹ bt¥gÃiy Fzey‹fŸ. 

 
bt¥g« mså£L Kiw 
 xU bt¥g¤jila¤ij xU �‹fy‹ k‰W« ik¡nuh m«Û£l® cl‹ 
bjhlÇiz¥ãš, gl« 5.10 ïš cŸsJ nghy ïid¤jhš bt¥g Ãiy¡F 
V‰wthW �‹R‰¿‹ �‹ndh£l« khWgL«. m«Û£l® bt¥gÃiy¡F 
V‰wthW msîâU¤j¥g£L ïUªjhš. m«Û£l�š bt¥g¤ij neuoahf 
ms¡fyh«. 

 
 

    gl« 5.10 bt¥g« ms�L« �‹R‰W. 
 

mK¡f �‹ M‰wš kh‰¿ : (Piezo Electric Transducer) 
 áy  gof§fis (quartz, Rochelle Salt)  (Fth®£Þ U¢brÈ c¥ò) 
F¿¥ã£l ms�š bt£o, mj‹ ïu©L Kf¤fS¡F ïilÆš mG¤j« 
bfhL¡F«nghJ ntW ïu©L g¡f¤fS¡F ïilÆš xU �‹�a¡F �ir 
cUth»wJ. ïªj �isî mK¡f �‹ tisî vd¥gL»wJ. ïªj Éisî 
miy¥ã R‰W¡fËš ga‹gL¤j¥gL»wJ. 
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 mK¡f �‹ gof¤fŸ vªjbthU bghUË‹ �¤âahrkhf KiwfË‹ 
ïaªâu cU¢áijit¥ bghW¤J ïU¡F«. ïªj Kiwfshd gUkdhd 
FW¡F bt£L ��jš MF«. ïit gof m¢R k‰W« �‹thŒfSl‹ 
bjhl®ò cilait. mK¡f �‹gofkhdJ ïaªâu ef®jiy �‹rhu 
M‰wyhf kh‰W»wJ. ïJ xU Ãiy�‹�a‰¿ �‹nj¡»ahf 
brašgL»wJ.  ïaªâu cUáijî cUth¡f¥g£L, �‹thŒfS¡F 
ïilna �‹dG¤jkhf kh‰w¥gL»wJ. 
 

�‹dG¤j« Q
E

c


 
 

 mK¡f   Ä‹âirahdJ T®cz®î MF«. (Tensite) ïG¥ò 
�irahdJ VjhtJ xU âirÆš �‹dG¤j¤ij c‰g¤â brŒí«. mªj 
âir¡F vâ®âirÆš mG¤j¡ Toa �‹dG¤j¤ij c‰g¤â brŒí«.  
 

 ö©l¡Toa gu¥ã‹ �‹}£l¤fŸ bfhL¡f¡Toa �ir ‘F’ ¡F 
ne®¤jfthf ïU¡F«. 
 
  Q F   
  �‹}£l áªjilî (cz®âw‹) C/N 

 
 
         

 
 
 
 
 
 
 
 
 

gl« 5.11 (m) ö©l¡Toa gu¥ã‹ �‹}£l¤fŸ 
       (M) m¢R F¿¥ÕLfŸ 
  
mG¤j« ms¡F« Kiw 
 mG¤j �‹ M‰wš kh‰¿ia cgnah»¤J ghŒk¤fË‹ mG¤j¤ij 
ms¡fyh«. m›thW ms¡F« mik¥ò gl« 5.12 ïš bfhL¡f¥g£LŸsJ. 
mG¤j« ms¡f¥gl nt©oa thí cŸç£L¤Jis tÊahf 
brY¤j¥gL»wJ. r›î ngh‹w mik¥ò thí�‹ mG¤j¤jhš ã�ªJ 
mK¡f �‹gof¤ij mG¤J»wJ. ïjdhš �‹dG¤j« �‹gof¤âš 

J]z;lf;Toa gug;gpd; 
kpd;D]l;l';fs;  

kpd;tha; 

F 

L 

V0 
b 

t 
X1 

Z2 

Y3 

mr;R 
Fwpg;g;PLfs; 
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V‰gL»wJ. ïªj �‹dG¤j¤ij �‹thŒfË‹ _ykhf ms¡fyh«. ïªj 
�‹dG¤j¤â‹ _y« thí�‹ mG¤j¤ij ms¡fyh«. 
 

 
gl« 5.12 mG¤j �‹ M‰wš kh‰¿ _y« mG¤j¤ij ms¡F« mik¥ò. 
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