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Energy Efficiency Optimization of Induction Motor Based on Maximum Torque per Input Power
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Abstract: For the problem of low energy efficiency of induction motor running under non-rated conditions,
based on the loss model and maximum torque per ampere (MTPA) weak magnetic control strategy, a novel loss
power minimization method namely maximum torque per input power (MTPIP) was proposed, which could
guarantee the minimization of input power under constant torque. The principle was to calculate the gradient of the
torque vector and the input power vector firstly, when the two vectors were parallel, namely the gradient was equal to
zero, the ratio of torque input power was maximized. In order to apply the novel method to the rotor field oriented
vector control system of induction motor;a voltage decoupling method and a flux observer were designed based on
loss model. The proposed method not only could retain the advantages of the loss model method and weak magnetic
control strategy with MTPA, but also realize the high energy-efficient operation of the induction motor. The
simulation results show that MTPIP can realize the energy efficiency optimization of induction motor without
affecting the dynamic performance of vector control system.
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Fig.1 =~ Torque curves and input power curves on the [ plane
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Tab. 1 PI parameter table of the control system
K, K;
Flux Controlle 1 000 10
Speed Controller 2.5 10
Te Controller 618 200
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Fig.5 Simulation results of torque
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Fig.6  Simulation results of loss power
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