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Efficiency Improvement through Maximum Efficiency Control
in WFSM for EV

Jin-Cheol Park - Kyoung-Soo Cha - Seung-Hee Chai - Jung-Pyo Hong"

Department of Automotive Engineering, Hanyang University, 222, \Wangsimni-ro, Seongdong-gu, Seoul 133-791, Korea

Abstract : This paper presents a control method in the main drive section to improve efficiency of Wound Field Synchronous
Motor (WFSM) for electric vehicle (EV) traction. However EV is the environmentally-friendly and innovative, short mileage
of the EV is a big problem. To overcome this weakness, the development for improving the efficiency of traction motor is in
progress. The efficiency of motors can be enhanced using two methods, optimal shape design method and control method.
Although optimal shape design method can improve the efficiency of traction motor, there is a limit in shape change of motor
due to its restricted space. For this reason, it is essential to improve efficiency using the control method. This paper compares
two methods for advanced efficiency, Maximum Torque Per Ampere (MTPA) control and maximum efficiency control method
using efficiency map. As a result, maximum efficiency control method promotes the better efficiency of EV traction motor than
MTPA control method, while satisfying the rated output of WFSM for EV traction in the main drive section. This paper
especially shows enhancement of efficiency in low speed range.

Key words : Electric vehicle (17]%&x}), Wound field synchronous motor (B4 AAFE 57145 7]), Efficiency (&
&), Maximum Torque Per Ampere Control (|t 22/#] 27 F), Maximum efficiency control (|t && #|of)

Nomenclature V: voltage, V
v : voltage, V
T : torque, Nm w : electrical angular velocity, rad/s
P, : pole pair P copper : COpper loss, W
wo - linkage flux by field current, Wb Piron : iron loss, W
L : inductance, H
I : current, A Subscripts
i: current, A
io: induced current, A d : direct axis
Vo, Vo: induced voltage, V q : quadratic axis
R : resistance, & f: field
a : armature
* ¥4 | E-mail: skensk1990@hanyang.ac.kr c:iron
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