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Key Solutions 

 
 

Q1) Problem 2-1 (a, c, d, e) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Q2) Problem 2-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Extra Problems: 

 

Q3) A 2.2-kVA, 440/220-V, step down transformer has the following equivalent parameters as 

referred to the primary side: 

 

Reqp = 3-Ω,  Rcp = 2.5-kΩ 

Xeqp = 4- Ω,  Xmp = 2-kΩ 

 

The transformer is operating at full load with a power factor of 0.707 lagging. Determine the 

efficiency and the voltage regulation of the transformer 

 

Solution: 

 

For lagging power of 0.707 
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Secondary current referred to primary  
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Secondary voltage referred to primary  
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Thus, 
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The core-loss and magnetizing currents are, 
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Total primary current, 
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The output power, input power and the efficiency are, 
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The voltage regulation is, 
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Q4) A 120-kVA, 2400/240-V, step down transformer has the following parameters: 

 

R1 = 0.75-Ω,  R2 = 0.01-Ω 

X1 = 0.8- Ω,  X2 = 0.02 Ω 

 

The transformer is designed to operate at maximum efficiency at 70% of its rated load with 0.8 

power factor lagging. Determine: 

 

a) the kVA rating of the transformer, copper loss and core loss at maximum efficiency 

b) the maximum efficiency 

c) the efficiency at full load and 0.8 power factor is lagging and the equivalent core-loss resistance 

 

 

Solution: 

 

The rated load current 
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The load current at maximum efficiency  
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a) The kVA rating of the transformer at maximum efficiency:  
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the copper loss at maximum efficiency:  
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the core loss at maximum efficiency:  
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b) The output power, input power and efficiency when the transformer delivers load at maximum 

efficiency: 
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c) The output power, input power and efficiency at full load:  
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d) The equivalent core loss resistance at no load is: 

 
2 22400  

2691 
2.14 

p

C

core

V V
R

P kW
Ω= = =  

  

 

 

 

 

 

 

 


