
alternating u l  了 e n t_

(f) e ) cp ıa in  th e  u s e  o f a  s in g ıe  d io d e  fo r  th e  h a ı

tr a n s fo 株式会社

N
p  \ '

*

tra n s fi»rm e r  a n d  re c a ıı a n d  s o ıv e  p ro b ıe m s  u s in g  
.  .  į fo  r a n  id e a l

(e » s h o w  a n  u n d e r s ta n d in g  o f th e  Ħ in c ip ıe  o f  o p e ra tio n  o f  a  s im p ıe  iro n m re

u s in g  th e  re ıa tio n s h ip  ı
ııı=  

=  fo r  th e  s in u s o id a ı æ s e .

(d ) d is tin g u is h  b e tw e e n  r .  m .  s .  a n d  p e a k  v a ıu e s  a n d  re c a ıı a n d  s o ıv e  p ro b ıe m s

o f th e  fo rm x  =  
x

o  
s in a tt .

«c re p re s e n t a n  a ıte m a tirıg  m rre n t o r a n  a fte m a tin g  v o lta g e  b y  a n  e q u a tio n

fo r  a  s in u s o id a l a R e m a tin g  c u ıT e n L

Ob ) d e d u c e  t » t  th e  m e a n  p o w e r  in  a  re s is tiv e  ıo a d  is  h a lf th e  m a x im u m  p o w e r

c u ıT e n t o r  v o ıta g e -

v a lu e  a n d  ro o tm a n -
s q u a re  (r .  m .  s . ) v a ıu e  a s  a p p ıie d  to  a n  a ıte m a tin g

«a ) s tıo w  a n  u n d e rs ta n d in g  o f a n d  u s e  th e  te rm s  p e rio d ,  
fre q u e n c y , p e a k

C a n đ d a t e s  s h o u d  b e  a b ıe  to
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S in u s o id a ı a .  c .  R e c ta n g u la r a .  c .  S a w - to o th  a .  c .

c u r r e n ts

a ıte r n a t in g  E x a m p ıe s  o f a .  c .  w a v e fo rm s

C h a ra c te r is t ic s  o f  A n  a lte rn a tin g  c u rre n t v a rie s  p e rio d ic a ıly  w ith  tim e  i n  d ire c tio n .

1 8 .  1 C h a ra c te r is tic s  o f  a lte r n a tin g  c u r re n ts

a n s w e rs  a s  y o u  g o  th ro u g h  th is  to p ic .  H a v e  fu n l

p la c e ?  ın s te a d  o f a n s w e rin g  th e s e  q u e s tio n s , I w ill le a v e  y o u  to  d is c o v e r th e

o f a lte rn a tin g  c u rre n t th e n ?  W h y  is  e ıe c tric ity  s u p p lie d  in  th e  fo rm  o f a .  c .  in  th e  firs t

re q u ire  d .  c .  to  o p e ra te l N o w  y o u  a re  p ro b a b ıy  s ta rtin g  to  w o n d e r -

w h y th e  n e e d

d o e s  n o t h o ld  a n y  p ra c tic a ı a d v a n ta g e  o v e r d .  c .  In  fa c t, m o s t e ıe c tric  a p p ıia n c e s

ın  a p p ıic a tio n s  w h e re  e ıe c tric ity  is  u s e d  to  d is s ip a te  e n e rg y  in  th e  fo rm  o f h e a t, a .  c .

(a .  c . ) w h ic h  w a s  la rg e ly  b ro u g h t in to  th e  s c e n e  b y  G e o rg e  W e s tin g h o u s e .

s u c c e s s .  Y e t in  le s s  th a n  a  d e c a d e , d .  c .  w a s  q u ic k ly  re p la c e d  b y  a lte rn a tin g  c u rre n t

w h ic h  g e n e ra te d  a n d  s u p p lie d  d ire c t c u rre n t (d ,  c . ) a n d  it e a rn e d  h im  g re a t

c a n d le s
"

,  H e  w e n t o n  to  s e t u p  th e  E d is o n  E ıe c tric  lïlu m in a tin g  C o m p a n y  in  1 8 8 0

c u r r e n t  m a d e  a  b o ld  c la im  th a t h e
"

w ill m a k e  e ıe c tric ity  s o  c h e a p  th a t o n ly  th e  ric h  w ill b u rn

W h y  a ıte r n a tin g  W n e n  T h o m a s  E d is o n  fo rm e d  th e  E d is o n  E le c tric  L ig h t C o m p a n y  in  1 8 7 8 , h E

ı  m ro d u c tio n
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e q u a re  o r r .  m .  s  v a lu e s , 
r a th e r th a n  th e  a v e ra g e  v a lu e s .

v a lu e  o f th e  s in u s o id a l a lte rn a tin g  c u rre n t c a n n o t b e  z e ro .  M o re  o fte n , 
r o o t- m e a n -

T h is  in d ic a te s  th a t s o m e  p o w e r ls  d is s ip a te d  In  th e  re s is to r .  T h u s  th e  e Ħe c tiv e

c u rre n t, it is  in d e p e n d e n t o f th e  d ire c tio n  o f c u rre n t .

re s is to r .  A lth o u g h  th e  In c re a s e  in  te m p e ra tu re  d e p e n d s  o n  th e  m a g n itu d e  o f th e

a n  in c re a s e  in  th e  i n t e r n a l  e n e rg y  a n d  c o rre s p o n d in g ly , th e  te m p e ra tu re  o f th e

io n s  in  th e  re s is to r a n d  tra n s fe r s o m e  o f th e ir e n e rg ie s  to  th e s e  io n s , r e s u ıtin g  in

re s is to r w h e n  a  p o te n tia l d iĦe re n c e  is  a p p lie d  a c ro s s  it , th e y  c o ıd e  a g a in s t fix e d

s a m e  w a y  a s  w h e n  a  d ire c t c u rre n t is  u s e d .  A s  fre e  e le c tro n s  m o v e  th ro u g h  th e

A  re s is to r h e a ts  u p  w h e n  a n  a lte rn a tin g  c u rre n t is  p a s s e d  th ro u g h  it , m u c h  th e

0

o f tim e  a n d  a t t h e  s a m e  m a g n itu d e s  a s  it is  m a in ta in e d  in  t h e  o p p o s ite  d ire c tio n .

c u rre n t is  z e ro  a s  th e  c u rre n t is  m a in ta in e d  in  o n e  d ire c tio n  f o r  th e  s a m e  a m o u n t

d is s ip a te d  in  a  re s is to r .  F o r in s ta n c e , th e  a v e ra g e  v a lu e  o f a  s in u s o id a l a lte rn a tin g

v o lta g e ) to  u s e  to  c o m p u te  e le c tr ic a l q u a n titie s  s u c h  a s  th e  a v e ra g e  p o w e r

�

(r .  m .  s . ) v a ıu e  m a g n itu d e  m a y  a ls o  v a ry .  A  p ro b le m  a ris e s  a s  to  w h ic h  v a lu e  o f c u rre n t (o r

R o o t m e a n  s q u a re  łn  a .  c .  c irc u its , th e  d ire c tio n  o f c u rre n t c h a n g e s  p e rio d ic a lly  w ith  tim e  a n d  its

1 8 .  2  R o o t  M e a n  S q u a r e  v a lu e

"



- 1 .  o 
t

L  !_
3 .  ı.  U   

·  W  JT '
2 .  

ıL ◆ ĥ

I ◆ 1 .  s q u a re  th e  c u rre n t

E 

E x a m p ıe  2  c a ıc u ıa t e  I . .  I n  t h e  f o ll o w i n g  c a s e .

4 .  0

- 2 .  0 +  3 _ 1. . °  
s q u a r e  r o o t  o f  m e a n

- n   · 
2 .  o

0 .  10  0 .  2 0

°.  I

Ļ b

2 .  0
-

: 
ı 

r  
p e rio d

2 .  M e a n  =  

a r e a  u n d e r  ł

2
_ t g ra p h  o v e r a  p e rio d

1 .  S q u a re  th e  c u rre n tm lıin '

ľ m   · - L

'

E x a m
p

ıe  1  C a l c u l a t e  t h e  r .  m .  s .  v a lu e  o f  t h e  a ıte r n a tin g  c u r r e n t  s h o w n .

P -M a th e m a tic a lly , !
. .

-

S te p  3  : T a k e  th e  s q u a re  l o o t o f th a t m e a n  v a lu e .

(a re a  u n d e r 1
2 _ tg ra p h  o v e r o n e  p e rio d  d iv id e d  b y  th e  p e rio d )

S te p  2  F in d  th e  D e a n  (o r a v e ra g e ) v a lu e  o f 1
2

i.  e .  S te p  1 : W e  §q u a re  th e  in s ta n ta n e o u s  c u rre n t /

r  m  s

T o  fin d  r .  m .  s .  c u rre n t , s ta rt th e  p ro c e d u re  fro m  +h .  R i .  H t o f th e  le tte rs
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p n p = .  d  b r  W  IR - h  C lm l w

5
-

(n o t in  s y lla b u s )

M a th e m a tic a ıly ,

m - - į

a ıte m a tin g  c u r r e n t /

s in u s o id a l

r .  m .  s .  v a ıu e  o f  F in d  ł. .  In  t e r m s  o f  T .  in  t h e  f o llo w in
g  c a s e .
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e q u iv a le n t to

国

İ
, m s  

2 m  
o r  o r '

rm .

a  d .  c .  s o u r c e  w ith  /ū. - İ . " H e n c e , th e  a v e ra g e  p o w e r d is s ip a te d  in  th e  re s is to r,

T h is  s h o w s  th a t w e  c a n  fin d  th e  a v e ra g e  p o w e r o f a n  a .  c .  s o u r c e  b y  tre a tin g  it a s

d .  

l

��e q u a te  th e  a v e ra g e  p o w e r d is s ip a te d  a s

S u p p o s e  th e  re s is to r in  b o th  c irc u its  d is s ip a te s  h e a t a t th e  s a m e  ra te , w e  c a n  t ne p
剧国虹

下弘一 〈F . . 〉ー シ。。

2  

)R  f乙一 〈F . } 一
'

d c  

2 R

仁亘ニト十 仁亘コ

ld .  c .  

=  ł¢m ı

a .  C .

re s is to r c o n n e c te d  to  a  d .  c .  s o u r c e ,

c o n n e c te d  to  a n  a .  c .  s o u r c e ,  w h ile  th e  d ia g ra m  o n  th e  rig h t s h o w s  th e  s a m e

C o n s id e r th e  tw o  c irc u its  b e lo w .  T h e  d ia g ra m  o n  th e  le ft s h o w s  a  re s is to r  R

p o w e r  ra th e r th a n  th e  v a r ia tio n  o f  p o w e r in  a n  a .  c .  c irc u it .

r .  m .  s .  a n d  m e a n

'

M o s t o f th e  tim e , It ls  m o re  m e a n in g fu l fo r u s  to  k n o w  th e  a v e r a g e  o r  m e a n  p o w e r
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(c ) 2
(P ) =  &

v a lu e , a s s u m e  th a t it is  rm s  v a ıu e .

(a ) If q u e s tio n  d o e s  n o t s p e c ify  w h e th e r th e  g iv e n  v a lu e  o f th e  s o u rc e  is  rm s  o r p e a k

J 8 9 1ı1116

(c ) t h e  m a x ım u m  ın s t a n t a n e o u s  p o w e r

(b ) th e  m e a n  p o w e r  o u t p u t

(a ) its  r e s is t a n c e

c u r r e n t  o f  8 .  0  A  flo w s .  A ņ s u m e  t h a t  t h e  h e a t e r  is  p u r e ly  r e s is tlv e ,  c a tc u [a t e

W h e n  a  d o m e s t ic  e le c t r ic  h e a t e r  is  o p e r a te d  f r o m  a  2 4 0  V  a .  c .  s u p p ly ,  a  r .  m .  s .E x a m p le  3

fre q u e n c y  o f  th e  s in u s o id a E a .  c .

It c a n  b e  s e e n  fro m  th e  g ra p h  th a t t h e  fr e q u e n c y  o f  th e  p o w e r  is  tw ic e  t h e困聞■■

F o r s in u s o id a l a .  c .

- () ĺ  )

 e

�

M e a n  p o w e r ,  <F . .  > =  1
_

.

T h e re fo re , in B ta n ta n e o u s  p o w e r P - ıv - /
.  

s ın
'

M - P
.  

s in
a  

a ı

V e  V  a in  a l

s in u s o ld a ı a .  c  ı=  ı.  E ın  a i

M e a n  p o w e r  o f  F o r s ln u s o ld a l a .  c . .
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p r ' " d  b y  » r ıR - ł.  C ım n a

8 -

c rt
E .  m .  f.  In d u c e d  in  th e  s e c o n d a ry  c o il =  N

ı 

_ - - (2 )

M a g n e tic  llu x  lin k a g e  th ro u g h  th e  s e c o n d a ry  c o il - N
*

' P
$

m e  B e

◆
E ,  m .  f,  in d u c e d  In  th e  p rim a ry  c o il - N ..  P  ― ―  (1)

M a g n e tic  flu x  lin k a g e  th ro u g h  th e  p rim a ry  c o il .  N
p

o
p

d ..  In  M ,  I« c o n d aıy c c a .

C o m d o . .  1.  m - - M " " 1 , d l- In  m .  p ıi.  u y c o a ' " n " " e

tu rn  o f w ire  in  b o th  th e  p rim a ry  a n d  s e c o n d a ry  c o iıs .

c h a n g in g  m a g n e tic  fie ıd  in d u c e s  a n  a lte rn a tin g  e .  m .  f.  A c r o s s  e

In  a c c o rd a n c e  to  F a ra d a y
'

s  la w  o f e ıe c tro m a g n e tic  in d u c tio n , t h e

w ith  th e  s e c o n d a ry  c o iı.

a  v a ry in g  m a g n e tic  fie ld  in  th e  iro n  c o re  w h ic h  lin k s  th e  p rim a ry  c o il

W h e n  a n  a lte rn a tin g  c u rre n t flo w s  th ro u g h  th e  p rim a ry  c o il, it s e ts  u pp rin c ip ıe

s h a p e d  la m in a tio n s .

th e  s a m e  s o ft iro n  c o re  w h ic h  is  ty p ic a lly  m a d e  fro m
'

E
'

a n d T

It c o n s is ts  o f tw o  c o ils , a  p rim a ry  a n d  a  s e c o n d a ry  c o il, w o u n d o ns tru c tu re

s te p  d o w n  a n  a lte rn a tin g  v o lta g e .

T ra n s f o rm e r  F u n c tio n  : A  d e v ic e  th a t u s e s  m u tu a l e le c tro m a g n e tic  in d u c tio n  to  s te p  u p  o r

1 8 .  3  T h e  tra n s fo rm e r
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Ē  
' " ' " ' " ' " d  '"

-

w ' " ' " g h  w ' " r « m e ' " y - d  lo u w

3 .  It is  1 0 0 %  e ffic ie n t i.  e .  p o w e r o u tp u t  ·  
p o w e r  In p u t .

N o T E  

2 .  N o  fıu x  ıe a k a g e .  B o u r c o ils  h a v e  th e  s a m e  m a g n e ü c  fıu x  th ro u g h  th e m ,

A n  id e a ı tra n s fo rm e r h a s  th e  fo llo w in g  fe a tu re s

# 
ı, ' vp ıp

P o w e r o u tp u t - P o w e r  In p u t

o f e n e rg y ,

F o r a n  ıd e ıl ırın s fo rm e r «ı.  e .  10 0 %  e ffic ie n t) , by th e  p rin c ip ıe  o f th e  c o n ıe rv a u o n

S t e p o w n  tra n ıfo rm e r N ı <  N p , Vı <  V p

S te p
-

u p  tra n ıfo rm e r N a  >  N p , Vb >  V p

V. 忆
D iv ıd in g  (2 ) b y  «1 ) ,

d l d t
ın  a n  ıd e a l tra n ıro rm e , ıh e re  ıı n o  n u x  ıe a k a g e , d)r

.  Q
.  

.
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pııp m d  b ï  W  m ın d .  C W

1 0 -

H lg h v o lta g e  tra n s m is s io n  o f e ıe c tric a l p o w e r is  m o re  e ffıc ıe n t d u e  to  ıo w  p o w e r

c o m p ırıd  w ıth  d .  c .  fo r h ıg h  v o lta g e  tra n s m la s ıo n .

T h e  m a in  a d v a n ta g e  o f u s in g  a .  c .  is  th a t ıt c a n  b e  s te p p e d  u p  o r d o w n  e a

o n  d .  c .

fa c t, m a n y p ra c tic a l s y s te m s  lik e  la rg e  m o to rs  a n d  ra ilw a y  s y s te m s  c a n  o n ıy  ru n

o v e r d .  c .  be c a u s e  th e  h e a tin g  e n e c t o f a  c u rre n t is  in d e p e n d e n t o f its  d ire c tio n .  In

W n e n  it c o m e s  to  h e a tin g  a n d  lig h tin g  a p p lic a tio n s , a .  c .  h a s  n o  p ra c tic a l a d v a n ta g e

X = . .  >

1a .  4 . '' " f .  r' ' " g y

N
,  

/
.  

5 5 0

V
tn 4   

· 

M a x im u m  =  0 .  18 4 2 =  0 .  2 5  kv

.  ¢
'

l (3 .  3 1 =  0 18  kv

o f 1 1 A  is  d ra w n  b y  a  re s ıs tıv e  lo a d ?

(b ) W h a t ıs  th e  m a x ım u m  p r im a ry  c u r re n t re q u ire d  ıf a  m a x ım u m  c u rre n t

(a ) W h a t ls  th e  m a x ım u m  o u tp u t p o te n tıa l d ıffe re n c e  ıf  V p  ıs  3 .  3 k v ?

s e c o n d a ry  c o ııs  re s p e c tiv e ly .

A n  id e a l tra n s fo rm e r  h q s  6 5 0  t u r n s  a n d  3 0  t u r n s  o n  t h e  p r im a ry  a n c



l l

1 1
-

p rıĦ n d  b y  ıır ıR - lı C l

/- V  c h a ra c te ris tic  o f a n  id e a l d io d e

- V  O  V

F o rw a rd  b la s

如

b ia s .  F o r th e  re v e rs e  b ia s , th e  re s is ta n c e  o f th e  d io d e  is  v e ry  h ig h .

iode A  d io d e  c o n d u c ts  c u rre n t o n ly  in  o n e  d ire c tio n  i.  e .  w h e n  th e  p .  d .  A p pıie d  is  fo rw a rd

D io d e s  a re  u s e d  fo r re c tific a tio n .

R e c tilic a tio n  R e c tific a tio n  is  th e  p ro c e s s  o f c o n v e rtin g  a n  a lte rn a tin g  c u rre n t to  a  d ire c t c u rre n t .

1 8 .  5  R e c t if ic a t io n  N W ,  p w Į $ Ai . "

'
-

' . ' .  

· 

W m b ¢a w i # " ¢ 
· 

- » .  �E £=

め

台

c a b le s .

H e n c e  e le c tric a l p o w e r is  tra n s m itte d  a t h ig h  v o lta g e  to  m in im is e  p o w e r lo s t in  th e

P o w e r ıo s t in  c a b le s   ·  F
. .

- / 
Z  
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V o u t ◆ p .  d .  A c r o s s  RV .n  
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V e u t is  o b t a in e d .

th ro u g h  R  in  th e  s a m e  d ire c tio n  d u rin g  b o th  h a lf - c y c le s  o f in p u t V .  a n d  a  d .  c .  o u tp u t

B  a re  fo rw a rd  b ia s e d  a n d  c u rre n t fo llo w s  th e  p a th  fe c , R , d b a .  C u rre n t flo w s

ta k e s  th e  p a th  a b c , 
R , d e f .  O n  th e  n e x t h a lf - c y c le  w h e n  f  is  p o s itiv e .  Th e  tw o  d io d e s

(n o t  in  s y ıla b u s ) 
If p o in t a  is  p o s itiv e  d u rin g  th e  firs t h a lf - c y c le , th e  tw o  d io d e s  A  c o n d u c t a n d  c u rre n t

r e c t ific a t io n

F u ıı-
w a v e  F o u r d io d e s  a re  a rra n g e d  in  a  b rid g e  n e tw o rk  b e lo w

n e g lig ib le  c u rre n t flo w s .

a n d  e x te rn a l lo a d .  F o r th e  s e c o n d  h a lf o f th e  c y c le , t h e  d io d e  is  re v e rs e  b ia s  a n d

h a lf o f  th e  c y c le , th e  d io d e  is  fo rw a rd  b ia s , h e n c e  c u rre n t n o w s  th ro u g h  th e  d io d e

C u rre n t th ro u g h  th e  e x t e r n a l  o a d  (re s is to r) flo w s  in  o n e  d ire c tio n  o n ıy .  F o r th e

冽国良
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