
a( )

Ce
1

4 f⋅ R⋅
1

1
2 RF⋅

+
⎛
⎜
⎝

⎞
⎟
⎠

⋅:= Ce 106
⋅ 450.66= μF

b( ) Vdc Vm
Vm

4 f⋅ R⋅ Ce⋅
−:= Vdc 158.5=

Prob 3-16

Vs 120:= f 60:= R 140:= ω 2 π⋅ f⋅:= ω 376.99=

Vm 2 Vs⋅:= Vm 169.71=

a( ) Using Eq. (3-67)

Ce
1

2 f⋅ R⋅
1

1
2 RF⋅

+
⎛
⎜
⎝

⎞
⎟
⎠

⋅:= Ce 106
⋅ 901.32=

3.  Calculations for RMS diode Current

Ir
2
T

T
6

T
3

tiL t( )2
⌠⎮
⎮
⎮⌡

d⋅

⎛
⎜
⎜
⎜
⎜
⎝

⎞
⎟
⎟
⎟
⎟
⎠

1
2

:=

Ir 30.11=

4.  Calculations for RMS Output Current

Irms 3 Ir⋅:=

Irms 52.16= RMS Output Current

Prob 3-15

Vs 120:= f 60:= R 140:= ω 2 π⋅ f⋅:= ω 376.99= RF
5

100
:=

Vm 2 Vs⋅:= Vm 169.71=

Using Eq. (3-67)
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1000 Lcr⋅ 15.64= mH

Using Eq. (3-76)

kr
1
π α

α π+

φcos α( ) cos φ( )−( ) x φ α−( )⋅−⎡⎣ ⎤⎦
2⌠

⎮
⌡

d
⎡⎢
⎢
⎣

⎤⎥
⎥
⎦

⋅:=

100 kr⋅ 81.91=

Irms kr Ipk⋅:= Irms 23.57=

b( )

Idc 15:= Ipk 69.25:=

k
100 Idc⋅

Ipk
:= k 21.66=

xn1 65:=xn 60:=

αn1 40.54:=αn 36.87:=

kn1 15.27:=kn 23.95:=

Prob 3-19

a( )

f 60:= Vdc 48:= Idc 20:= ω 2 π⋅ f⋅:= ω 376.99=

Vs 120:= Vm 2 Vs⋅:=

x
Vdc
Vm

:= α asin x( ):= 180
α

π
⋅ 16.43=

Using Eq. (3-74)

k 1 x( )2−
2
π

π

2
−

⎛
⎜
⎝

⎞
⎟
⎠

x+:= 100 k⋅ 69.49=

Ipk
Idc
k

:= Ipk 28.78=

Using Eq. (3-77)

Lcr
Vm
ω Ipk⋅

:=
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ao/2 = Ia/2 

1
cos( ) 00a I n d

n a
  


   

1
sin( ) (1 cos )0

I
ab I n d n

n a n
   

 
    

n = tan-1 (an/bn) = 0 

Cn = (an
2  + bn

2) and I1 = C1/2 = 2Ia/  

and Is = Ia/2 

PF = I1/Is = 2/ = 0.6366 and 2(I /I )  - 1
s 1

HF   = 1.211  

 

Problem 3-24 

 

(a) 

                                      

(b) For the primary (or supply) current: From Eq. (3-23), the primary 

current is  
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/ 2 5 / 6 7 / 6

/ 6 / 2 5 / 6

3

8 2
sin sin cos

3 3 63

2
sin( ) 2sin( ) sin( )

a

a

I n n n

n

I
b n d n d n d
n

  

  

  



     

   



   

 

cos
3

8
sin

3 6
aI n n

C
n n

 


  

n = tan-1 (an/bn) = tan-1(cot(2n/3))        

C1 = 23Ia/ and I1 = C1/2 = 2 3Ia/, 1 = tan-1 (-1/3) = -/6  

(c) For the primary (or secondary) phase current,  

ao/2 = 0  

5 / 6

/ 6

4
sin cos

3 2

2
cos( ) aa I n n

n

I
a n d
n





 


 


   

5 / 6

/ 6

4
sin sin

3 2

2
sin( ) aa I n n

n

I
b n d
n





 


 


   

4
sin

3

I naC
n n




  and n = tan-1 (an/bn) = tan-1(cot n/2) 

I1 = C1/2 = 2 3Ia/, and Is = Ia (2/3)  

PF = I1/Is = 3/ = 0.9549 and 2(I /I )  - 1
s 1

HF   = 0.3108 Preview from Notesale.co.uk
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Pac Vrms Irms⋅:= Pdc 7.2 104
×= Pac 7.201 104

×=

η
Pdc
Pac

:= η 100⋅ 99.989=

b( ) FF
Vrms
Vdc

:= FF 100⋅ 100.005=

c( ) RF FF2 1−:= RF 100⋅ 1.028=

d( ) Vs
Vm

2
:= Vs 171.66=

Using Eq. (3-27)

Is
Vm
R

1
2 π⋅

π
q

1
2

sin
2 π⋅

q
⎛
⎜
⎝

⎞
⎟
⎠

⋅+
⎛
⎜
⎝

⎞
⎟
⎠

⋅⋅:= Is 86.607=

VA
q

2
Vs Is⋅:= VA 8.92 104

×=

Prob 3-31

q 12:= Vdc 240:= IT 300:= R
Vdc
IT

:= R 0.8=

Using Eq. (3-25)

a( ) Vm
Vdc

q
π

sin
π
q

⎛⎜
⎝

⎞⎟
⎠

⋅

:=
Vm 242.764=

Vdc Vm
q
π
⋅ sin

π
q

⎛⎜
⎝

⎞⎟
⎠

⋅:=

Vdc 240=
Idc

Vdc
R

:= Idc 300=

Using Eq. (3-26)

Vrms Vm
q

2π
π
q

1
2

sin
2 π⋅

q
⎛
⎜
⎝

⎞
⎟
⎠

⋅+
⎛
⎜
⎝

⎞
⎟
⎠

⋅⋅:=
Vrms 240.013=

Irms
Vrms

R
:= Irms 300.016=

Pdc Vdc Idc⋅:=

Chapter 3- Diode Rectifiers     
Page # 6 -30

Preview from Notesale.co.uk

Page 30 of 31


