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Energy Efficient Motors 
Improvements in motor efficiency can be achieved without compromising 

motor performance - at higher cost - within the limits of existing design and 
manufacturing technology. 

From the Table 1, it can be seen that any improvement in motor efficiency 
must result from reducing the Watts losses. In terms of the existing state of electric 
motor technology, a reduction in watts losses can be achieved in various ways. 

 
Table 1 Watt loss area and efficiency improvement 

 
 

All of these changes to reduce motor losses are possible with existing motor 
design and manufacturing technology. They would, however, require additional 
materials and/or the use of higher quality materials and improved manufacturing 
processes resulting in increased motor cost. Thus energy-efficient electric motors 
reduce energy losses through improved design, better materials, and improved 
manufacturing techniques. Replacing a motor may be justifiable solely on the 
electricity cost savings derived from an energy-efficient replacement. This is true if 
the motor runs continuously, power rates are high, the motor is oversized for the 
application, or its nominal efficiency has been reduced by damage or previous 
rewinds. Efficiency comparison for standard and high efficiency motors is shown in 
Figure 1. 
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Figure 1 Efficiency Range for Standard and High Efficiency Motors 

 
Technical aspects of Energy Efficient 
Motors 
Energy-efficient motors last longer, and 
may require less maintenance. At lower temperatures, bearing grease lasts longer; 
required time between re-greasing increases. Lower temperatures translate to long 
lasting insulation. Generally, motor life doubles for each 10°C reduction in operating 
temperature. 
Select energy-efficient motors with a 1.15 service factor, and design for operation at 
85% of 
the rated motor load. 
Electrical power problems, especially poor incoming power quality can affect the 
operation 
of energy-efficient motors. 
Speed control is crucial in some applications. In polyphase induction motors, slip is a 
measure 
of motor winding losses. The lower the slip, the higher the efficiency. Less slippage in 
energy 
efficient motors results in speeds about 1% faster than in standard counterparts. 
Starting torque for efficient motors may be lower than for standard motors. Facility 
managers 
should be careful when applying efficient motors to high torque applications. 
 
 
  


