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Q1. (25 pts) For the magnetic circuit shown in Fig.1, assume that the permeability of the core material 
approaches infinity. The magnetic circuit has a cross-sectional area of A = 200 mm2 in each leg. 
Neglect the leakage and fringing fluxes.  

        Note that   N1 = 100, N2 = 200, g1 = 1mm, g2 = 1mm, g3 = 2mm    
                         i1 = 1A, i2 = 2A and 0 = 4 10-7 H/m. 

 

 
 

Fig.1. The magnetic circuit  
 

a. Draw an equivalent circuit model of the magnetic circuit above indicating the corresponding 
values of magneto-motive forces, core and air gap reluctances. 
b. Calculate the self and mutual inductances of the windings. 
c. Calculate the total magnetic energy stored in the system. 
d. The mutual inductance between N1 and N2, if the air gap g3 is closed. 

 
SOLUTION: 
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b)  
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d) If  g3 = 0 then  R3 = 0, and hence M = 0.
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Q4. (25 pts) A 3300/400 V, 50kVA transformer has been tested and the following results are obtained, by 
measurements taken from the primary side of the transformer.  

        Open-circuit test Short-circuit test 

Voc = 3300 V 
              Ie     = 1.3 A 

Poc= 430 W 

            Vsc = 124 V 
Isc    = 15.3 A 
Psc = 525 W 

 

a. Calculate the efficiency of the transformer at full load, for a load of 0.7 power factor lagging at the 
secondary side.  
b. Calculate the transformer’s voltage regulation and secondary terminal voltage at rated primary terminal 
voltage, and rated primary input power of 50 kVA, with an input power factor of (i) 0.7 lagging, and (ii) 
0.7 leading respectively. Comment on the results. 

(Hint: Use the approximate equivalent circuit model). 
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b)  For a power factor of 0.7 lagging 
 

     V 33001 V ,    57.45A  15.511I  

                                     47.1 A  3.1330047.1  μ 94.393 1
1 VyI ce  

         
     

     49.21-A  25.14A 10.79A 9.3147.1 A  3.157.45A  15.1512 j III e  
      

    73.24  V 115.57330049.21-A  25.149473   11.83300212 .IzVV eq   

               81.0  V 31942V  
             

             V 15.3873194
3300

400
2

1

2
2  V

N

N
V  

 

    % 213100
3300

31943300
100%

(rated) 2

2(noload) 2 .
V

VV
VR 







     Inductive load 

 
For a power factor of 0.7 leading 
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