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A Design of a New Parallel Hybrid Excitation Compound Motor
and Its Flux Regulation Performance

XIE Ying, ZHANG Xiaoming, HUA Bangjie, HEI Liangsheng

(School of Electrical and Electronic Engineering, Harbin University of Science and Technology, Harbin 150080, China)

Abstract: A novel parallel hybrid excitation compound motor (PHECM) is proposed based on the
principle of magnetic field modulation and the design idea and technology of hybrid excitation
synchronous motor. The basic structure and working principle of the motor is presented and the
matching principle of the slots and poles is given. A 3-D finite element method (FEM) is used to
obtain the armature winding flux linkage, the no load electromotive force (EMF) and the output
torque of the motor when it runs without load under different excitation currents. It is verified
that the superposition theorem is satisfied when the motor runs at parallel operation. An
equivalent magnetic circuit of the motor at no load, a formula and the range of the flux regulation
are obtained. A prototype of the motor is manufactured according to the theoretical analysis and
the no load EMF of the motor at rated speed with different excitation currents is tested. Then, its
flux regulation performance is analyzed. Both the simulation and experimental data show that the
air gap flux is bidirectionally changed by adjusting the excitation current. Analysis results are
validated by experiments.
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