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g OPERATIONAL MANUAL

SIBA RIPPLE  FACTOR APPARATUS
(HALF WAVE/FULL WAVE & BRIDGE RECTIFIER )

'SIBA' made Ripple factor apparatus has been designed to study the following.

[ 1. Half wave rectifier and effect of cifferent filter circuits on AC ripple at different

loads.
? Full wave rectifier and effect of different filter circuits on AC ripple at different

Lan

loads.
3. Bridge rectifier and effect of filter circuits on AC ripple at different loads.

The instrument comprises of the following built in parts :-
1. AC stepdown transformer of secondary output tans Ov, 8v and 10v AC.

2. Four diodes for rectification purpose.
3.  Filter section consists of two filter (capacitor)selected using toggle switches.
4 Different types of load resisiances from 50 ohm to 1K ohm can be selected using

bandswitch provided on front pannel.
5. One DCvoltmeter of 0-15v and currentmeter of 0-250mA are mounted on front
panel to measure output voltage and output current.
6. 1v/10v AC electronic voltmeter mounted on front panel to measure oufput ripples
directly.
THEORY :-
HALF WAVE RECTIFIER;-
Fig. (1a) shows the circuit diagram of a half wave rectifier.
In half wave rectification, the rectfier conducts current only during the positive half
cycles of input AC supply. The negative half cycles of a.c. supply are suppressed i.e.
during negative half cycles, no current is conducted and hence no voltage appears
across the load. Therfore current always flows in one direction (i.e DC) through the load
after every half cycle. Fig (1) shows the circuit of a half wave rectifier. The a.c supply to
be rectified is applied in series w th the diode and load resistances R. L. Generally AC
supply is given through a transformer. The AC voltage across the secondary winding AB
changes polariiies after every half cycle. During the positive half cycle of input AC volt-
age, end A becomes positive w.r.t. end B. This makes the diode forward biased and
hence it conducts current. During the negative half cycle, end A is negative w.rt. end B. Under this
condition, the diode is reverse biased and it conducts no current. Therefore current flows through the
diode during positive half cycles of input ac voltage whearas it is locked duning the negative half cycles.
In this way current flows through load R, alwaysin the same direction. Hence DC output is obtained
across RL. It may be noted that output across load is pulsating d.c. These pulsations in the output are
further smooth ened with the help of filters.
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EFFICIENCY OF HALF WAVE RECTIFIER
The ratio of DC output power to the applied input AC power is known as rectifier efficiency i.e.
Rectifier efficiency n = DC power output (P )
Input AC power ()
NowP_ = L. XLoad Resisitance .

= T, XR, | \
= (L) YR Where I is the peak value of current)

if 't be the diode resistance then
P = (I /2y x(+R) Irms™ [ - 2
n=P /P, =4/ xR /1R =0.406 R it -+ RL=0.406/1+r/RL
If'r' is very small as compared to R then
n = 0.406 = 40.6 %

RIPPLE FACTOR :- The AC components conteuined in the output of arectifier is called ripple . Itis
measure of AC components present in the output of the reclifier.

Ripple Factor (y) = r.m.s. value of AC components
value of DC components

Now I = (F,. +F)"
orl,, = (Frms - I D.;)”“
y = (Frms -IP )7
L.
y = {(zmsy -1}
L.
y ={ -1} 7 1.2

This shows that AC components in the output ol hall wave reclifier exceeds the D

] component, thus this is a poor device for converting A.C" to DC".

FULLWAVERECTIFIER
! In a full wave rectifier, current flows through the load in the same direction for both half’
cycles of input ac voltage. This can be achieved with two diodes working alternaley.
circuit diagram of a full wave rectifier is shown in fig (1b)
During the +ve half cycle of secondary voltage, end A of secondary winding becomes
positive and end B negative This makes the diode D, forward biased and diode D, re-
verse biased. Therefore diode D, condusts while diode D, does not. The conventional
current flows through diode D load resistor R, and the upper half of secondary winding during the
negative half cycle, end A of secondary winding becomes negative and end B positive. Therefors diode
1D, conducts while diode D, does not. The conventional current flows through diode 1D, load R and
jower half winding. The current flowing through load resistance R1. is in the same direction for both half

ut a.c voltage. Therefore. d.c. is obtained across the load R,
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