
Solutions to Tutorial-I  M.Kaliamoorthy 

Problem -2 

Given Data 

Motor Rating 

V=200 Volts 

N = 1500 rpm 

Ia = 10 A 

Ra= 10 Ω 

Source Voltage Vs=230 volts 

 

Under operating Conditions of separately excited DC motor 
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i. For a torque of 5 Nm, motor armature current is 
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  The equation giving the operation of converter motor is 
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ii. For 045=α  
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Motor developed torque 

 T = KmIa = 0.7639 x 6.641 

 

Problem 3 

The input current to the motor at rated conditions 
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The supply current to the motor is          
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N= 1423.58 rpm 

Ia=6.641 Amps 

T= 5.07 Nm 
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Neglecting the field copper loss the armature current = 47.89A 

The back EMF at the rated conditions is  

Voltsx 843.2204.089.47240 =−=  

At 0=α , the converter voltage is 
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As the load torque is constant the armature current is same. Therefore the back EMF is 

   Voltsx 844.2004.089.47225 =−=   

We know that  ωKEb =  
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At 00=α  
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Input   = 225 x 47.89 = 10775.25 W 

 

Output varies linearly with speed  
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At 60=α , the converter voltage is 
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As the load torque is constant the armature current is same. Therefore the back EMF is 

   Voltsx 344.934.089.475.112 =−=   

We know that  ωKEb =  
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At 060=α  
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Displacement factor DF = 5.060cos 0 ==ϕCos  
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Input   = 112.5 x 47.89 = 5.387 KW 

 

Output varies linearly with speed  
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Problem 4 

At rated Conditions 
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We know that 
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I. 2bE  at 750 rpm 
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( ) VoltsxRIEV aaba 7.17206.015037.1632 =+=+=∴  

 We know that 
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II. At 0160=α N =? at rated torque 
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Problem 5 

For 3 phase controlled rectifier the average output voltage is given by 
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At 1500 rpm 

( ) voltsxRIVE aaab 2155.0102201 =−=−=  

We know that 
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At 1200 rpm 
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Average output voltage is 

 ( ) VoltsxRIEV aaba 1775.0102.1722 =+=+=  
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At -800 rpm, =α ? T = 2 x Irated 
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