Maximum power
transfer theorem




Maximum Power Transfer
Theorem

* DC voltage source will deliver maximum power to the variable
load resistor only when the load resistance is equal to the
source resistance.

* AC voltage source will deliver maximum power to the variable
complex load only when the load impedance is equal to the
complex conjugate of source impedance.




Proof of Maximum Power Transfer

heorem

A * Transform any linear network or circuit
Two terminal to the two parts.
Linear Circuit \%\RL » Equivalent source (use Thevenin’s

) theorem/Norton’s theorem)

° > Load R;




Proof of Maximum Power
Transfer Theorem

« The amount of power dissipated across the load resistor isP, = I*R;

. v .
* Substitute | = —2— (from thevenin's theorem)
Rry+Ry,

* Then PL=( YH )ZRL

Rry+Ry,

* For maximum or minimum, first derivative will be zero. So, differentiate above equation with
respect to R, and make it equal to zero.

* We get a condition that R; - R1y

* That means, if the value of load resistance is equal to the value of source resistance. i.e.,
Thevenin’s resistance, then the power dissipated across the load will be of maximum value.




The value of Maximum Power Transfer

e Substitute RL — RTH and PL — PMAX In PL —
2
|74
( TH ) R,
Rty+Rj
2 2
_Vra" _ VrH

e We get, P = " =
8€L Fmax 4Ry 4Ry




Efficiency of Maximum Power Transfer

« We can calculate the efficiency of maximum power transfer, 1,4

. P
using formula 1,4, = ’ZAX
S

* Where, Py4x is the maximum amount of power transferred to the load
and Ps is the amount of power generated by the source.
 Power generated by the source Ps = I?(Ryy + R})

2 2
* Since Ryy = R therefore Pg = 2I?°Ryy = 2I?R; = Yin _ Vin

2Rty 2Ry
2
VrH
. _ Pmax _ 4Rty _ 1
Nmax = P — V%H —
ZRTH

* Therefore, the efficiency of maximum power transfer is 50 %.




Find the maximum power that can
be delivered to the load resistor R,
of the circuit shown in the following

figure

Question-1 y .

A
AWy ' *

20V 10 Q ﬁD“ \%h
| B




Solution

Step 1 - Using Thevenin’s Theorem we calculated the Thevenin’s
equivalent circuit to the left side of terminals A & B. We can use
this circuit now. It is shown in the following figure.
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Step 2 — Replace the part of the circuit, which is left side of
terminals A & B of the given circuit with the above Thevenin’s
equivalent circuit. The resultant circuit diagram is shown in the

following figure.



Solution

Step 2 - Replace the part of the circuit, which is left side of
terminals A & B of the given circuit with the above Thevenin’s
equivalent circuit. The resultant circuit diagram is shown in the
following figure.
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Step 3 — We can find the maximum power that will be delivered to
the load resistor, R, by using the following formula

200
Vey?  (39)% 250
P = = 3 =

4X?

watts
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