
 

 EFFICIENCY 

 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =  
𝑃𝑜𝑢𝑡

𝑃𝑖𝑛
× 100% 

 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =  
𝑃𝑖𝑛−𝑃𝑙𝑜𝑠𝑠

𝑃𝑖𝑛
× 100% 

 ELECTRICAL OR COPPER LOSSES 

 𝐴𝑟𝑚𝑎𝑡𝑢𝑟𝑒 𝐿𝑜𝑠𝑠 =  𝑃𝐴 =  𝐼𝐴
2 × 𝑅𝐴 

 𝐹𝑖𝑒𝑙𝑑 𝐿𝑜𝑠𝑠 =  𝑃𝐹 =  𝐼𝐹
2 × 𝑅𝐹 

 BRUSH LOSSES 

 𝐵𝑟𝑢𝑠ℎ 𝐿𝑜𝑠𝑠 =  𝑃𝐵𝐷 =  𝑉𝐵𝐷  ×  𝐼𝐴 

 POWER FLOW 

 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 𝑃𝑜𝑤𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑒𝑑 =  𝑃𝑐𝑜𝑛𝑣 =  𝐸𝐴  ×  𝐼𝐴 

 𝑀𝑒𝑐ℎ𝑎𝑛𝑖𝑐𝑎𝑙 𝑃𝑜𝑤𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑒𝑑 =  𝑃𝑐𝑜𝑛𝑣 =  𝜏𝑖𝑛𝑑  ×  𝜔𝑚 

 TORQUE AND VOLTAGE  

 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑒𝑑 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 =  𝐸𝐴 =  𝐾𝜙ω 

 𝐼𝑛𝑑𝑢𝑐𝑒𝑑 𝑇𝑜𝑟𝑞𝑢𝑒 =  𝜏𝑖𝑛𝑑 =  𝐾𝜙𝐼𝐴 

 SEPERATELY EXCITED AND SHUNT DC MOTORS 

 𝑇𝑒𝑟𝑚𝑖𝑛𝑎𝑙 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 =  𝑉𝑇 =  𝐸𝐴 + 𝐼𝐴𝑅𝐴 

 



 SPEED AND VOLTAGE 

 
𝑆𝑝𝑒𝑒𝑑 𝑤𝑖𝑡ℎ 𝐿𝑜𝑎𝑑 1

𝑆𝑝𝑒𝑒𝑑 𝑤𝑖𝑡ℎ 𝐿𝑜𝑎𝑑 2
=  

𝑛1

𝑛2
=  

𝐸𝐴1

𝐸𝐴2
  

 DC SHUNT MOTOR EQUIVALENT CIRCUIT 

 

 DC SEPERATELY EXCITED MOTOR EQUIVALENT CIRCUIT 

 

 

 



 DC SERIES MOTOR EQUIVALENT CIRCUIT 

 

 DC SERIES MOTOR TORQUE 

 𝐼𝑛𝑑𝑢𝑐𝑒𝑑 𝑇𝑜𝑟𝑞𝑢𝑒 =  𝜏𝑖𝑛𝑑 =  𝐾𝑐𝐼𝐴
2 

Where c is proportionality constant 

 DC COMPOUND MOTOR EQUIVALENT CIRCUIT 

 

 

 

 

 

 

 



 

 SPEED 

𝑆𝑙𝑖𝑝 𝑆𝑝𝑒𝑒𝑑 =  𝑛𝑠𝑙𝑖𝑝 =  𝑛𝑠𝑦𝑛𝑐 − 𝑛𝑚 

 SLIP 

 𝑆𝑙𝑖𝑝 =  𝑠 =  
𝑛𝑠𝑦𝑛𝑐− 𝑛𝑚

𝑛𝑠𝑦𝑛𝑐
 

 FREQUENCY 

 𝑅𝑜𝑡𝑜𝑟 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 =  𝑓𝑟 =
𝑁𝑜.𝑜𝑓 𝑆𝑡𝑎𝑡𝑜𝑟 𝑃𝑜𝑙𝑒𝑠×𝑆𝑙𝑖𝑝 𝑆𝑝𝑒𝑒𝑑

120
=  

𝑃×𝑛

120
 

 𝑁𝑒𝑤 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 =  𝑓𝑟 = 𝑠𝑓𝑒  

 TORQUE AND POWER 

 𝑇𝑜𝑟𝑞𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝐿𝑜𝑎𝑑 =  𝜏𝑙𝑜𝑎𝑑 =  
𝑃𝑜𝑢𝑡

𝜔𝑚
 

 𝜔𝑚 =  
2𝛱𝑛𝑚

60
  𝑟𝑎𝑑/𝑠 

 HORSE POWER 

 𝐻𝑜𝑟𝑠𝑒 𝑃𝑜𝑤𝑒𝑟 = ℎ𝑝 =  746 𝑊𝑎𝑡𝑡𝑠 

 EQUIVALENT CIRCUIT 

 

OR 


