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Design and Drive Characteristics of SRM for HEV

Tae-Hyoung Kim, Jin~-Woo Ahn, +Young-Joo An, Jae-Won Moon
Kyungsung Univ., Pukyung National Univ.', RP!”

Abstract - This paper presents the reasonable design
parameters of a SRM for hybrid electric vehicle
driving. For the design of SRM, the initial model is
designed using the equivalent magnetic circuit method.
In order to optimize the SRM for HEV. The initial
model is redesigned by FEM with the variation of the
stock length and turns of winding. This paper shows
that a flat-topped current of a phase can be made
from a change of the stack length and the number of
tumms for high efficiency, high average torque and a
lower torque npple. The change of current falling
time as a variation of turn-off angle was shown by
FEA. The iron loss and copper loss were described.
The torque of the redesigned motor is suitable for
low and high speed ranges to drive a HEV that was
verified by the speed-torque curve.
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Fig. 1 The configuration of driving system for HEV
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Table 1. Motor design condition

Speed base 5250(rpm] - S0[h/h]
Output power Nominal | 65 - 5250 [rpm]

Peak 1178 - 1400 [rpm]

Nominal | 118[Nm] - 5250[rpm]
Torquellin] 5% | 800LNm] - 0-1400Crpu]
Cooling system spiral groove
Battery Ni-MH, 6.5ih, 288V(12V*24ea)
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Table 2. The specification of the designed@ motor

Design Motor Stotor Rotor
Number of poles 6 poles 4 poles
Pole arc{deg. ] 30 32
Quter diameter[m] 299.7 167.6
Pole height{s] 41.4 2.7
Stack lengthlm] 200 200
Steel M19 M19
Number of phases 3 phases
Turns/polel turns] 11
Air gaplm] 0.5
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Fig. 5 Iron loss waveform at the stator part
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Fig. 7 Copper loss waveform
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Table. 2 Output power of redesigned motor

Output. power (] Nominal 70.7081 @5250[rpm]
Peak 129.3(¥] 82000[rpm]
Nominal 128.7[8] @5250[rpm]

Torque[Nm]
Peak 870.2[W] @1400[rpm]

Base speedlrpm] 5250

Stack length(a] 170
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Fig. 9 The designed spiral groove of housing for water
cooling
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