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Analysis of Vehicle System Efficiency Corresponding to Driving Cycle of
Wound Field Synchronous Motor and Interior Permanent M agnet

Synchronous Motor for Electric Vehicle
Dong-Hee Leg* - Kyung-Soo Cha - Jin-Chul Park - Jung-Pyo Hong

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

Abstract : As environmental regulations have been increased around the world, trends in auto markets are becoming greener.
Electric vehicles, powered by eectric motors, is being developed on behaf of an interna combustion engine. Interior
permanent magnet synchronous motor using rare-earth materials are mainly used for electric car, which can satisfy high
efficiency and power. Rare-earth materials are essential for the high performance of a permanent magnet, but they are difficult
to predict prices and unstable in supply and demand. Therefore, researchers have been developing rare-earth free motors or
motors that reduces the use of rare-earth materials. As a representative example, a wound field synchronous motor, which is
rare-earth free, has been studied. This paper dedls with the efficiency analysis of vehicle system according to the driving cycle
of interior permanent magnet synchronous motor and wound field synchronous motor. First, the two target motors have the
same stator diameter, number of poles/dots, and designed to produce the same output. Next, the efficiency maps of the two
motors were subjected to characteristic analysis to derive the results. Finally, the motor efficiency map will be analyzed through
the Advisor by applying the efficiency map the motor to the driving cycle situation.

Key words : Driving Cyde(5=3 Alo]&), Efficiency(&&), Electric Vehide(Z17]1&x}&2}), Interior Permanent Magnet
SynchronousMotor(Ml 3 & 372+ & 717]), Wound Field Synchronous Motor(A A Al 5717])

Nomenclature L. d-axis Inductance, H
L, g-axis Inductance, H
T: torque, Nm
P,: polepair
w,: linkage flux by field current, Wb 1. ME

ij: d-axis current, A
i,s graxiscurrent, A
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