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Drive Controller System in PM Motor with Independently Excited Winding for an Electric Bicycle

Jin Wook Choi’, Young Dae Son', Gyu Hong Kang™
Dongseo University’, GemTech Co.. Ltd"’

Abstract - This paper presents for the torque charact
eristics and improving the efficiency of d-riving syste
m of electric bicycle which applied IEWPM(Independe
ntly Excited Winding Perma-nent Magnet) motor. IE
WPM motor can expand the number of phase from 3
phases to multi-ph-ase like SRM motor because stator
windings ar-e unconnected directly. BLDC motor raise
rotor'~s electromagnetic torque per unit volume by usi
-ng Spoke type permanent magnet. By using two pho
to sensor per phase and applying excited w-idth, adva
nce angle and bipolar control, we co~nfirmed higher to
rque at a low speed, higher out-put at a high speed. an
d efficiency improvement at a wide speed control arca.
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Fig. 1. Equivalent circuit of IEWPM motor
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Fig. 2. Self and mutual inductance by using FEM
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Fig. 3. Dynamic analysis of back EMF and current
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Fig. 4. Phase curent waveform according to advance angle
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Fig. 5. Average torque according to current advance angle
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Fig. 6. Phase current waveform by excited width
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Fig. 7. Toque waveform by using FEM
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Table. 1. Load characteristic according to advance angle
change
No | Tomue{KgCm) | mm Vdc Idc Pout Pin Efficiency Tow:r‘Cunﬁ
1 &7 5002 48 a07 343758115 | 43536 | 0.78959508 | 0072392503
7 73] 4502| 48| 1376 541673977 | 56048 | 082012169 | 0083542151
3 88| 4004 | 48| 193 | 17213781 | 0264 | 083346591 | 00045114 |
4 288 3495 48 265 | 1032462144 12721 0.81168408 0 10650568
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Fig. 8. Analysis process and configuration of SPOKE type 1 [ 77| 5002] 48| 10.0| 395065796 | 5232] 075508422 | 0068229358
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Table. 2. Specification of IEWPM motor
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Fig. 9. The designed controller for [EWPM motor
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Fig. 10. Load test of IEWPM motor
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