
 

            

 

 

iv What is the transformer’s efficiency under the conditions of part (iii)? 

 

                       

  

 

7. A single-phase transformer has 600 primary turns and 100 secondary turns. The primary 

and secondary resistances are 0.1Ω and 0.01Ω respectively and the corresponding 

leakage reactance are 0.6Ω and 0.025Ω respectively. Determine; 

i Equivalent resistance 

ii Equivalent reactance 

iii Equivalent impedance 

iv Phase angle of the impedance                                                            (6 marks) 

                                                                           

Solution    

i Equivalent resistance 

𝑅𝑒 = 𝑅1 + 𝑅2 (
𝑉1

𝑉2
)

2

= 𝑅1 + 𝑅2 (
𝑁1

𝑁2
)

2

= 𝑅1 + 𝑅2(𝑎)2 = 0.1 + 0.01 (
600

100
)

2

 = 0.46  .                          

                              

ii Equivalent reactance 

                   

𝑋𝑒 = 𝑋1 + 𝑋2 (
𝑉1

𝑉2
)

2

= 𝑋𝑒 = 𝑋1 + 𝑋2 (
𝑁1

𝑁2
)

2

= 𝑋𝑒 = 𝑋1 + 𝑋2(𝑎)2 = 0.6 + 0.025 (
600

100
)

2

= 1.5Ω           

iii Equivalent impedance 

        𝑍𝑒 = √𝑅𝑒
2 + 𝑋𝑒

2 = √0. 𝟒𝟔2 + 𝟏. 𝟓2 = 1.568948    or 1.569   

i Phase angle of the impedance 

 

 𝑐𝑜𝑠 𝜑𝑒 =
𝑅𝑒

𝑍𝑒
=

0.46

1.569
                                                                                   

and   phase angle of impedance, 𝜑𝑒 = 𝑐𝑜𝑠−1 (
0.46

1.569
) = 72.95                    
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