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Energy efficiency optimization of induction motor based on maximum torque per
power losses
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Abstract: An energy efficiency optimization method for induction motor variable frequency speed control system
based on Maximum Torque Per Power Losses (MTPPL) is proposed. Based on the mathematical model of induction
motor considering iron loss and the orientation of rotor field, the relationship between motor torque per power
losses and motor speed and slip frequency is analyzed when the motor is in steady state operation. When the torque
per power losses is maximized, the energy-efficient operation of the motor control system power loss is minimized.
The relationship between the torque per power losses and the motor speed and slip is derived, and the derivative is
derived to find the optimal slip frequency corresponding to the maximum value. The optimal slip frequency is used
for the constant voltage frequency ratio variable frequency speed control system of the induction motor to realize
the energy-efficient operation of the induction motor. The simulation model and experimental platform of the

control system are built in Matlab/simulink, and the effectiveness of the method is verified.
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Fig. 1 Equivalent circuit of induction motor considering iron

loss in synchronous rotating coordinate system (dq system)
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