AC CIRCUITS - Applications

Diodes - alow the current to pass one way only. The symbol for a diode 4)‘—
is
The arrow specifies the allowed direction of the current.

Consider the ac circuit shown below:
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-the current here flows both ways - /_\ >
U

If we now include a diode in the circuit since current is allowed
to flow only one way the voltage V g, takes only positive values. A

ab
- thecurrent flows only one way ) f:
R - and exists only for half the cycle.
- Thusa'haf-wave' rectifier.

A full wave rectifier can be constructed by using four diodes as shown in the figure
below. You can verify that the current through the load flows in the same direction both
during the positive half of the cycle and the negative half.
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Thisis afull wave rectifier.

Filters: Although the voltage across the load now exists at all timesit isnot steady. The
ripple seen can be removed by using a 'filter'- in this case alow passfilter.
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Consider the parallel RC combination with a diode as shown in the diagram. The voltage
across the resistor is given by:




Vout = | aei?z | .R. Clearly the high frequency parts are shorted out and only the 'dc’

BWC
or low freguency part appears across the resistor.



I mpedance M atching: refersto the ability to deliver power efficiently. For instance
consider the simple dc circuit shown below - a battery with emf E and internal resistance
r delivers current to aload resistor R.

When is the most power dissipated in R ? g !

P =1°R isthislargewhen R >r or when R < r?

we can write

Since | = E
(R+r)

E’R
(R+r)?
power Pissmall. Hence we can suspect that at some intermediate R the power isa
maximum. The condition for maximum P is:
P _ 0= E? ) 2E°R
TR (R+r)* (R+r)’
2R 0O

==0P r- R=0orR=r
(R+r)g

Thusfor both R>>r and R << r the

This gives fgL

Similarly in the case of the ac circuit shown below :

The average power delivered to Zo will be:

2

(P) = ZEZ"“S R, because only the 'R’ part dissipates power. Z& @
total

Here Ztota is given by (assuming series connections): E, o

Ztotal = \/éxu'*' xLz)' (x01+ xcz)@lz +(R1+ Rz)z

Thus <P> is maximized when Z total isminimized or when the reactances cancel.
This means that:

(X +X,)=(Xer+ Xep) or (Xp- Xep) =- (X,,- Xc,) and when R1=R2.



