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A Study on Development of Electric Motor for High Voltage
Automotive System

Byeong-Woo Kim* and Jin Hur’

ABSTRACT

A lot of conventional automotive components driven by mechanical power source are being replaced with
electrical ones to comply with the demands of market and customer, therefore the amount of electric energy used
in a vehicle will be increased continuously. The increment of electric power demand causes interest on new
higher power system such as 42V Power Net, and furthermore necessity for development of energy storage
device is highlighted recently. This paper present the design of the BLDC motor for electric air-conditioner in
42V system and compare with the characteristics of several type BLDC motor.
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(a) Surface mounted permanent magnet
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(b) Interior permanent magnet
Fig. 1 Structure of permanent magnet motor
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Table 1 Design specifications

Item Data
Voltage 42[V]
Speed 6,400[rpm]
Load 38[kgfem]
Max. speed 8,500[rpm] at 38[kgf-cm]
Load pattern constant
Driving mode 3phase bipolar(six step 120%)
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Fig. 2 B-H characteristics of permanent magnet
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Table 2 Design results of SPM motor

[tem Data Item Data
Pole 6 Stator length 36 [mm)]
Constant 3| Stator out. length |114 [mm]
Siot number 18 Slot opening 2 {mm)]
Stator i .
algrr]gltr}:ner 62 [mm]| Air gap length 1 [mm]
Tooth width 4.5 [mm]| Rotator out. length | 60 [mm]
Stot height |[17.4 [mm]}| Rotator length 36 [mm]
t k
Sta“o/irdt);lo € 8.6 [mm)] Permanent magnet

Serial conductor

12} Magnetic density 1.2 [T)
Conductor |4 63 rym]|  Magnetization Radial

distance : 2!
Current 90 [A}|Mag. direction length| 4 [mm)]

. 5.35] P
Current density [ A/"?T\!] ema?::gttﬁnagnet 36 [mm)]
Space factor 40 [%]] Magnet pole angle 47°
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Fig. 6 Equivalent potential. diagram of permanent
magnet
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