EE301 - Lesson 24
Reading: 18.3 and 18.5

Thévenin and Max Power

Learning Objectives

a. Explain under what conditions a source transfers maximum power to a load.
b. Determine the value of load impedance for which maximum power is transferred from the circuit.

*
Complex Conjugates The conjugate of C , denoted C , has the same real value but the opposite
imaginary part:

i
C=a+ jb=Cs8

C=a+jb=C«0 .
i
C'=a-jb=Cs-0 ; ;
Max Power Transfer in AC Circuits In AC circuits, the max power transfer —9*—
occurs when the load impedance (Z,) is the complex conjugate of the Thévinin L
equivalent impedance (Zm). e

So, if ZTH = I:QTH + jXTH then ZLD for max power — I:\)TH o jXTH

This means that if the Thevenin impedance includes an inductor (as Zn
shown on the right), then the load that achieves maximum power transfer R, Xm 4
will have a capacitor; X| p cancels out X144/

Zo=Rp— Xy Zry =Ry + 1Xqy

— ETH — ETH
L -
(ZTH +ZLD) (RTH + RLD)+ J(XTH B XLD)

ETH ETH _ ETH "\ For max power transfer, XTH =X

(RTH+RLD) (RTH+RTH)_2RTH
2
T E., R ETZH _ ETZH For max power transfer, R,, =R,
L L' LD LD 2 TH
2RTH 4RTH 4'RTH

In summary, if the load is set equal to the complex conjugate of Zry , the maximum power will be
transferred to the load and the value of this maximum power will be

LD

Note that since R, =R;, and the reactances cancel out, the resulting equation for B,,, is the same as

the equation for the DC case. The biggest mistake with this equation is not using the real value of
resistance when calculating P55 - You must remember to transform Zp into rectangular form to

determine Ry

Loy =L £0 =Ry, £ Xy
EZ
P . =—*whenZ_ =27, 1

max
TH
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Example Convert the source above into a Thevenin equivalent and determine the power dissipated by
the load. Note that the load is purely resistive.
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Solution: A

Example Determine the load Z| b that will allow maximum power to be delivered to the load the
circuit. Then find the power dissipated by this load.
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Example The circuit shown below is operated at a frequency of 191.15 Hz.

100 mH WOpF

&
100V20°

50 Q

(@) Determine the load Z that will allow maximum power to be delivered to the load the circuit.
(b) Find the maximum power.
(c) What will happen to power if the frequency is changed to 50% of the original value?

Solution:
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