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Theoretical Analysis on the Electro-Magnetic Characteristics

for Doubly Salient Electro-Magnetic Machines
ZHOU Bo, XIANG Rong, WANG Chuan-yun, MENG Xiao-li
(Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

A E: EREANLREYL(DSEM) M B BFEHTEROT. BEXAHTERTAERASH TUER
BXAX,NERE ERIET DSEMIERTERFHERBAZHAFRE. ARHSUBRMBENRER,
EROWT DSEM W BRMFEHRE, BEAH THEXS. BERAONSHESRYRY :DSEM K R
HEF LT EARTF DSPM. Z3CH K DSEM HI# — S B R T T EigER .

KRR DOREL; HBERE,; FFRREEN; BR&; %E

RESES: V242.44 XARIAE: A

Abstract: The doubly salient electro-magnetic machine(DSEM) is a new type of brushless electrical machine, which
offers an excellent balance between cost, reliability, power density, and high-speed capability. Therefore, there is
an excellent potential for the use of DSEM in airplanes. This paper is devoted to investigating the electro-magnetic
characteristics of DSEM. The relation between overlapped angles of poles and rotor position is described for DSEM,
and it is validated theoretically that the sum of all overlapped angles of poles is constant. In particular, the induc-
tance and torque characteristics are discussed in detail, and simulation results are given to show the validity of the re-
searches in this paper. Finally, the comparison is made between DSEM and the doubly salient permanent magnet
machine(DSPM)in their electro-magnetic characteristics. The research results presented by the paper are useful in
studying the new DSEM.

Key words: doubly salient machine; electro-magnetic characteristics; switched reluctance motor; inductance; torque
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Study on Double Salient Electro-Magnetic Motor Speed Control System

Yang Zhenhao, Zhou Bo

College of Automation Engineering,
Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China

Abstract ; The double-salient motor is a new kind of AC brushless motor invented in nineties last centu-

ry. At present, the studies are focused on the double-salient permanent-magnet motor (DSPM), but the

papers on the double-salient electro-magnetic motor are few. At f{irst, this paper introduces the configu-

ration and the operation principle of a new kind of double salient electro-magnetic motor. Secondly, in-

tegrating the three-phase bridge converter will advance the method of control. Then, the theory and the

structure of the system are introduced. Finally an example of the speed control system of a 500 W double

salient electro-magnetic motor with 12/8 poles is given. Experimental results demonstrate that this sys-

tem is simple and convenient in control and it has a good performance of steady state and dynamic re-

sponse.

Key words: double-salient motor; electro-magnetic; speed control system
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