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The Principle of Single-phase Doubly Salient DC Generator for
Distributed Generation and its Transient FEM Analysis

WAN Wei-yue, YAN Yang-guang , MENG Xiao-li

(Department of Electrical Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, Jangsu 210016, China)

Abstract: Distributed Generation (DG) means theway to supply electric power by small-scale generatorsin somekey parts of the public
power system or near the electricity load. Proper development of DG is beneficial to economizing on energy consumption and protection
environment. This paper proposes single-phase Doubly Salient Generator (DSG) as the maor generator of the small-sca e distributed DC
power supply system due to the compact construction, high ratio between power and weight and high speed, which can simplify the system,
reduce the cost and improvethe reliability. First, the principle and topology of this type are introduced£-then el ectromagnetic computation for
this machine with transient Finite Element Method (FEM) isimplemented. The externa characteristics and output power characteristics of
wound field and permanent magnet 4 poles /6 poles single phase DSGs and wound field 6 poles /4 poles three phase DSG are analyzed and
compared respectively, even including the three generation methods of wound field 4 poles /6 poles single phase DSG. At lat, the output-
ripple-voltage reduction methodology is smulated and verified..
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Fig. 1 The construction of the 4 poles/ 6 poles single phase
doubly salient machine
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Tab.1 Thestructure parameters of three doubly salient
DC generators
[ I
4 4 6
6 6 4
1 1 3
/mm 111.5 111.5 111.5
/mm 21 21 21
/mm 19 19 19
/mm 191.5 191.5 191.5
/mm 0.25 0.25 0.25
/mm 111 111 111
/mm 13 13 13
/mm 20 20 20
/mm 45 45 45
/mm 70 70 70
1j22 1j22 1j22
2 1 1
/ 100 100
2 2 4
8 8 8
/r- mint 4200 4200 4200
/Hz 420 420 280
* B=11T H=960 A/mm 70 mm x

58 mmx 6 mm
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Fig. 2 Thesimulation waveforms of the single phase doubly
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Fig. 6 No-load characteristics of the 4 poles/ 6 polessingle
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