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Y Jto

= Afull wave center tap rectifier has a purely resistive load of R.
Determine; a) Efficiency, b) Form factor, ¢) Ripple factor,
d)Transformer utilization factor, €) Peak inverse voltage of the diode,
f) Crest factor of input current

=  Solution:

-
W V. =—2=0.707V,
v, =2Vn 063667, V2
T
V, 0.6366V, [ == 207
Id.g:;ﬂ: "R m rms_R_ R
3667 ) 0.707V, )
Pd'c' - Vd¢Id¢ = (0.6366;111) ‘Pac' - Vrms‘rrm - ( R m)
a) ??:};::(uﬁgsagz g0
F,. (0.7077,)
b
lFF::V _ 0790 i 11or111%

V., 0.6366,
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(4018) ¥ Jbic

C) RF=+FF>—1=+1.11-1=0.482 or 48.2%

d)
— Rms voltage of transformer - Vo _ 0.7077,
secondary is N2 5
— Rms value of transformer secondary current I = 0.5V,
is equal to rms value of the load current R
— The Volt-ampere rating (VA) 0.57, [}_7[}?,7/?3
of transformer VA=2V1 =2-0.7077, R R
— Transformer utilization factor
P 06366 Transformer should be 1/0.573=1.74
TUF = % =~ =0.573 (57.3%) | times larger than that when it
V.1, 0.707 delivers pure ac power to a load.

e) The peak reverse blocking voltage ~ PIV" =21,

I Im IR
f) Crest factor, CF =225 n/ =1.4142

I  0.707V,/R

Trans. input current — 3
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Performance
Parameter

Efficiency (n)
Form Factor (FF)
Ripple Factor (RF)

Transformer
Utilization Factor
(TUF)

Peak Inverse
Voltage (PIV)

Crest Factor (CF)

+ 9y -

Rectifier
(R Load)

Half-Wave

40.5%
157%
121%

28.6%

Full-Wave Transformer Rectifier

(R Load)

Center-Tapped Bridge

81% 81%
111% 111%
48.2% 48.2%
57.32% 81.1%

Vin

2V,

1.414 1.414
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VA — Y1 V2 U3
PIV:\/§VPh=VLine Z\.g C"‘”‘J‘f‘ﬁ ;ﬁ;ﬁPlv ] P
T er 3
v,
:ﬁjﬁ Lﬂfﬁ b\iﬁ ? jw} ) | | |\ of
Lo, 3 3 oy " 2n on
VdC = mL/6 Vm Sin (Ut.d(a)t) = %@Vph — EVLine m m /\
6
VdC vp ¢
l;,. =—
dc R
I Fee O g5 -
1 51m/6 - 3 [ \/5 v
Vrms = jﬁj [V sin wt 2. d(wt) = Vp, \/ﬂ (g + T) = 084Vp,  lyms = 5"
/6
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_ Vac
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A Jbe

A three phase star rectifier has a purely resistive load with R Ohms.
Determine; a) Efficiency, b) Form factor, ¢) Ripple factor,
d)Transformer utilization factor, e) Peak inverse voltage of the diode,

f) the peak current through a diode if rectifier delivers 1dc=30A at an
output voltage of Vdc=140V.

= - -J' ’

v. =v. LsinZ 08277, lg 2 g
T g
v, 0827V, ;I - V. _ 0.841,
Iﬂ‘c = R = R FHs R R
) 0.841, )
0.827V, P =V I | m
'F:J‘f‘ = VdCIdC‘ = ( R ) ac s Fms R
P, (0827 )
:.?: de :( m)z :99???’{)
P, (0.841)
7 A117
Fr=tm 084 ) 61650r101.65%

V., 0827V
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(4ofdl) A JCa

C) RF=~+FF?-1=+1.0165-1=0.18240r 18.24%
d) Rms voltage of transformer secondary is
V., = V—’i =0.707V,
v 2
Rms value of transformer secondary current is equal to rms value of
the diode current

21 485
=1 | L7 Ln27 | _oagsar, = 2452
27lq 2 q R

The Volt-ampere rating (VA) of transformer

VA=3V.1, =(3)0.7077, )%

Transformer utilization factor
P 0.827
TUF =

de

31 (3)0.707)0.4854)

=0.6643(66.43%)
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(4ofdl) A JCa

e) The peak reverse blocking voltage
PIV =31,

f)The average current through each diode is

2 ™ 1 .z
I,=— | I, cosatd(ewt)=1,6—sin—
27 4 T q

Forg=3, 1,=0.2757 |,. The average current through each diode is

3
1, :—0 =104
3
and this gives the peak current as
L= 10 =36.274
0.2757
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4 Jbo

A three phase bridge rectifier has a purely resistive load of R.
Determine; a) Efficiency, b) Form factor, c) Ripple factor,
d)Transformer utilization factor, €) Peak inverse voltage of the diode,

output voltage of Vdc=280.7V. The source frequency is 60Hz.

=  Solution:
3‘\!3 Vrms 9\/_ 1655_1;1”
I;:fc —1 6541; 4;11-
T
J. = Vdc' _ 1654?:” Imu — V;-m_g _ ]_6554%1
de R — R R R |
6554, )
(1.6547, ) Foo =Vl ims = (L65547,,)
Pd'-’ - Vdcjdr - R R
a) ,
7= & - (1.654Vm) =99.83%

P, (1.65547, )
b) o Vi _ 16554,

FF =—m = " =1.0008 or 100.08%
V. 1.654V,

C) RF = FF?—1=+1.0008 —1 = 0.04 or 4%
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(4ofal) 4 Sl

d) Rms voltage of transformer secondary is

V. = V—’i =0.707V,
V2
Rms value of transformer secondary current is

Iszfm E £+15i112_ﬂ- :OTSOM,”:O?SUMEP”‘
l6 2 6 R

The Volt-ampere rating (VA) of transformer

Vo
R

VA =371 =(3)0.707, )0.7804K/3
Transformer utilization factor

654°
Iw_gc_ 1.654

_ _ =0.9542 (95.42%
.1, 343(0.707)(0.7804) ( °

e) The peak reverse blocking voltage

;. 2807 ,
T oo ~169.77 _ 37 =3( 903
"= esa" 1654 PIV =3V, =/3(169.7)=293.97
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Performance
Parameter

Efficiency (h)

Form Factor (FF)

Ripple Factor (RF)

Transformer
Utilization Factor
(TUF)

Peak Inverse
Voltage (PIV)

Crest Factor (CF)

Single Phase Half-
Wave Rectifier
(R Load)

40.5%

157%

121%

28.6%

Vv

2

oS 5uss o SClos dus o

Single Phase Full- Single Phase

|

Wave Center- Full-Wave
Tapped Transformer Bridge
Rectifier Rectifier
(R Load) (R Load)
81% 21%
111% 111%
48.29% 48.2%
57.32% 81.1%
2V, vV,
1.414 1.414
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Three-Phase
Bridge Rectifier
(R Load)

99.83%

100.08%

4%

95.42%

3V

m

1.047
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