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AC-DC Conversion (Single Phase Full Uncontrolled Rectification)
1-Single-phase center tap full-wave rectifier
(Single-phase Full-Wave Bi-phase (Center tapped) Uncontrolled Rectifier

with R- Load

Each half of transformer constitutes a

half-wave rectifier .
There is no dc current flowing

through the transformer (no dc

saturation prob.)

The average output voltage is
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PIV of the diodes is 2Vm
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2- Single-phase full-wave bridge rectifierwith R-(resistive) load

Full utihization of transtormer
Requires four diodes +5— s R
PIV of the diodes is Vm I
The average output voltage is of |- E
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P1V of the diodes is Vm
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Viean = 0.6366 Vi,
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0 mean R TR R

Vm sin 6d9] = T

2 . 1/2
Vo rms = - On(Vm sin 6)? dQ] =

NI

Vo rms = 0.707 V.

Vims _ 0.707 Vi
Lrms = 1o = R R
o _ 06366 V)2
mean R
_0.707 U,)?
rms — R
_0.6366 V)% 0
a) n = 0.707 V)2 81%
b) FF = —1m = 111 =111% k-
0.6366 V;, m "I]Q-"'[ld 'En"EIE
c) RF= * (1.11)2— 1 =0.482 =
48.2%

The performance of a bridge rectifier is
improved compared to that a half wave
rectifier



Performance
Parameter

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

Transformer
Utilization Factor
(TUF)

Peak Inverse
Voltage (PIV)

Crest Factor |CF)

Rectifier
(R Load|

Half-Wave

40.5%
157%

121%

218.6%

Full-Wave Transformer Rectifier

Center-Tapped

8l%
111%

48.2%

57.32%

N

1414

(R Load]

Bridge

1%
111%

48.2%

811%

1414




3. Single-phase Full-wave rectifier with R-L (inductive) load

A single-phase bridge rectifier supplies power to a highly inductive load such
as a DC motor.
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When L is very high the change of current and the ripple can be
assumed to be zero. The load current can be assumed to be pure dc or the

load current will be approximately pure dc.



4- Single-phase Full-wave rectifier with R-L-E load
Case 1: continues load current (cont.)

In practice, most loads are inductive
A battery is added todevelop generalized
equations. v,
Input ac voltage source
v, =V, smar=+2V,

= The load current iL can be found from

di _ :
L—L+Ri, +E=\2V.sinot v
dt i
The differential equation has a solution /A -, Y
of the form L
= !
- . -z B
iy =—=sin(ax*—-0)+4e L ——
R
wrt
Z=\R' +(aL)’ 8=tan"ﬁ
R

The constant A1 can be determined
from condition: at ot =7, iL=I1

Substituting of A1 to diff. Equation yields
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Under steady-state condition i|_(wt=0) =
IL(wt=m) = 11. applying this condition
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Substituting 1, and simplification gives
Jor0=at = gandi, =0

Ip =

II' ¥
2V, gm{mf—ﬂ]+%5in&e S
e R
l1—e L=
RMS diode current can be found

1 7.
I, = \/ = |22 (cor)

A [+]

And the REMS output current can then be determined by combining
the EMS current of each diode

= JI2+I =~2T
T

Average diode current

1 7.
I, =——[i,d(er)

Py i)

Case 2: discontinues load current

The load current flows onby during the i
period o < et < B. The diodes start to v, f'ﬂ“w_ TN
conduct at ot= o given by \ /
/ - f y
f \ f
a =sin™ f‘ E . \ L 'l'".
Ve i / 1'\.1 I'.| l..-"r K"\_ I'J
The constant A, can be determined i VoS kY
. _ ) _ r 4 z -
from condition at et= o, i (et)= 0 oL B i

R::r

A= [E J;f sin(or — HJJ

Substituting it to diff. equation

2V, sin(ef —8)+ [i 2y ‘sm(a_f 5’]]

R|cz i’t

i-L=

At ot= B, the current falls zero, and i (ot=B)= 0. That is,

0=

2\/— sin(f — (E — 2—“ sin(a — 9)) (—R —



B an be found from this transcendental equation by using an iterative
(trial and error) method.
After g found, the RMS diode current can be calculated as

= o

The average diode current
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