Network Analysis II 

The Thevenin And Norton Techniques 

Purpose
Abstract :
This experiment is continuation of the third one , but in a different way as to deal with a new techniques 1 . the Thevenin 

                                       2. the Norton 

As they are effective for any complicated circuit to find the voltage drop at any point or to calculate the current which passes through certain resistor.
Devices used in the experiment :
1- two voltage source ( 12 volts & 6 volts )

2- 1 KΩ resistor , 1.8 KΩ resistor & 3.6 KΩ resistor .

3- digital multimeter .

5- bread board .

Main Results :
1- The Mesures From The Thevenin Equivalent Cicuit : RTH =                 Eeq =                   , Ieq= 
2- Calculated Results From Thevenin Theorem : RTH = 0.643KΩ ,   Eeq = 10Volts, Irl= 2.4mA . 

3- Calclated results from Thevenin Theorem:.Rth=0.643kΩ        / Eeq=10Volt      / Irl=2.4ma
Theory

Some networks of circuits requiers more adequate methods such as the equivalent circuits techniques of Thevenin and Norton .
Thevenin theorem states that :

Any network of resistors & supplies having two output terminals can be replaced by a series combination of voltage sources £eq and a resistor R eq .
For applying thevenin theorem on our procedure circuit we should follow these steps :

1- we remove Rl , and kill both sources ( we make no connection between ( a & b )

Req= R1 // R2 = (R1R2)/(R1+R2) ……….. (1)
2- we remove RL as # 1 but we would  return the sources as they were before , then as the second equation we calculate the value of £ eq as this equation :

£1 - £2 = I ( R1 + R2 )
£ eq = £ 1- IR
£ eq = £1 – ((£1-£) R1 ( R1 + R2 )) ……….(2)
3- we construct thevenin equivalent circuit ( one source two series resistors ) .
IRL = £ eq / ( Req + RL ) ………………….(3)
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II the Norton’s :

The principles of applying this techniques are :
1- we replace instead of RL a short ( wire ) and we calculate Ieq as the following :

I eq = I1 + I2 ………………………………..(4)

I eq = £1 / R1 + £2 / R2  ……………………(5)

2- we constructed Norton’s equivalent circuit and the current passes through RL is 

( I eq – IRL ) Req = IRL RL ………………..(6)

IRL = Ieq Req / Req + RL  ………………….(7)
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Norton’s equivalent circuit .
Procedure :
1- we connected the circuit shown in the next figure .
2- we then removed the RL and killed the sources and measured the value of Req .
3- then we connected the sources back and measured the value £ eq  .
4- we replaced a short instead of RL and and then masured I eq .
5- then we constructed Norton’s equivalent circuit .
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