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Unit 1 – OVERVIEW OF ELECTRICAL DRIVE 

 
 

TOPIC: HEATING AND COOLING CURVE 
 



Heating & Cooling of Electric Drive 
 Various losses takes place like Copper loss, Core loss & Windage loss etc. 

 

 Due to these losses heat is produced inside the machine. This increases the 
temperature of motor. 
 

 When temperature reaches ambient value, the heat generated = heat 
dissipated. 
 

 Heat dissipation is proportional to the difference of the temp.  Of the body and 
surrounding medium.  
 

 If Cooling is not provided then motor can not dissipate heat to surrounding 
medium. 

 

 

 
2 



HEATING CURVE 
 Consider a homogeneous machine, developing heat internally at a uniform 

rate & gives to surrounding proportional to temp. rise. 
 

  Total Losses in the machine during the small time interval ‘dt’      = W*dt 
 

  Heat dissipation during the same time interval 

     =Aθdt 

  Additional heat stored in the machine   

     = GSdθ 
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 Heat Developed = Heat absorbed + Heat Dissipated 

        Wdt = GSdθ + Aθdt 

 

 

 

 

 
 

By solving the above eqn. 

 

 

There fore 
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COOLING CURVE 
 If the machine is switched off or when the load is reduced, the machine cools. 

 

 Then there is No Heat generation  & the heat stored in the machine is 
dissipated to surroundings. 

   

   Heat Developed + Heat Absorbed = Heat Dissipated 

       Wdt + GSdθ = A’θdt 

By solving the above eqn. 
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