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Obtain the thermal model of motor for heating and cooling. Also draw 

the heating and cooling curve. 
[10] CO2 L2 

2  Explain the method of determination short time and intermittent duty 

loads. Also derive the expression for power rating using over loading 

factor “K” 

[10] CO2 L2 

3 a) A motor operates on  a periodic duty cycle in which it is clutched to its 

load for 10mins and declutched to run on no load for 20min. Minimum 

temperature rise is 40
o
C.Heating and cooling time constants are equal 

and have a value of 60 mins.when the load is declutched continuously 

the temperature rise is 15
 o

C. Determine  

i. Maximum temperature during the duty cycle  

ii. Temperature when the load is clutched continuously 

[4] CO2 L2 

b) A 200V, 1000 RPM, 120A separately excited dc motor has an armature 

resistance of 0.06Ω. it is fed from a single phase fully controlled rectifier 

with an ac source voltage of 220V,50Hz. Assuming continuous 

conduction calculate  

i. firing angle for rated motor torque and 850 rpm 

ii. firing angle for half of rated torque and -600rpm 

iii. motor speed for firing angle 120 and rated torque  

[6] CO3 L2 

4 With circuit diagram and waveform, explain the operation of single 

phase fully controlled rectifier fed separately excited dc motor for 

continuous mode of operation. 

[10] CO3 L2 

5. With neat circuit diagram and waveforms ,explain the chopper control of 

separately excited dc motors 
[10] CO3 L2 

6 Explain the multi quadrant operation of DC separately excited motor 

using fully controlled rectifier 

 

 

[10] CO3 L2 
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7 a) Explain different classes of motor duty [6] CO2 L2 

 b) The motor rating has to be selected from a class of motors with heating 

and cooling time constants 60 and 90 min respectively. Calculate the 

motor rating for the following duty cycle. 

i. Short time periodic duty cycle consisting of 100KW load for 

10mins followed by no load period long enough for the motors to 

cool down. 

ii. Intermittent periodic duty cycle consisting of 100KW load period 

of 10min and no load period of 10 min. 

[4] CO2 L2 

8  With circuit diagram and waveform, explain the operation of three phase 

fully controlled rectifier fed separately excited dc motor for continuous 

mode of operation. 

[10] CO3 L2 



 



 



   2.  Over loading factor k : 
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