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Research on Temperature Field of In-wheel Motors

with Different Cold Sources in Multi—-mode Switching
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Abstract: Aiming at the difficulty of heat dissipation during long—term operation of in—wheel motor electric vehi—
cles,a matching cooling mechanism and cooling method are designed. On this basis,a thermal and magnetic coupling
temperature field simulation model of the in—wheel motor is established. Under the two operating conditions, the ther—
mal and magnetic coupling temperature rise of in—wheel motors based on different cooling sources and multi—mode
modes are carried out,and the simulation results are verified by experiments. The results show that the motor high—
temperature problem is significantly improved during the long—term operation of electric vehicles; the two operating
conditions have different effects on the motor temperature rise. The simulation results are in good agreement with the
test results. The maximum winding error in working condition 1 is 5.1% ,the maximum rotor error is 4.9% , the maxi—
mum winding error in working condition 2 is 4.8% ,and the maximum error of the rotor is 4.5%. The study of high—
temperature problems during long—term automobile operation provides a certain reference.
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Tab.1 Main parameters of the in—wheel motor
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Fig.1 Different cooling source cooling structure
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Fig.2 Schematic diagram of different cold

source cooling systems

o

‘ B BRI ‘

oy

| s LA ‘

P I AL

ViV, Fi P, FF I

Ca T A L
HEFTR A

Cy ¥ TRIE AHLBL

! HATI A

A= B BRI

e
5B BUR R4

i — BRI

LEUIRES TR C o]

B3 RRARANG Xt s2( T4 RHE)
Fig.3 Switching process of different cold source

cooling methods (working principle )
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Tab.2 Valve working status of different

cold source cooling methods
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Tab.4 Different operating conditions of in—wheel motors
AL L/ BRI R Vol i/
(remin™) B R E/C (m-s™)
1 600 20 20 0.2

i

2 800 20 20 0.2

168.37 Max

108.2 Min

B4 wHEIREE A

Fig.4 Overall temperature distribution diagram of the motor
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Fig.5 Temperature distribution diagram of each part of the motor
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Fig.6 The maximum temperature rise curve of each part

of the motor under different working conditions
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Fig.7 The maximum temperature rise curve of water cooling and

oil cooling of in—wheel motors under different working conditions
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Fig.8 The maximum temperature rise curve of the in-wheel motor

with different cooling sources and multi-mode switching methods
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Fig.11 Working condition 1 calculation results and

experimental measurement temperature curve
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experimental measurement temperature curve
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