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3D finite element analysis of disk type single phase SRM considering the saturation

J. H. Lee*, E.W. Lee*, D. J. Lee*
Dept. Electrical Eng. Chungnam Nat'l. Univ.*,

Abstract - Disk type single-phase switched
reluctance motor which has an advantage of
simple robust construction, simple control
circuity, and low manufacturing cost has a
specific property of axial flux machine and
radial flux machine simultaneously. So. this
DSPSRM has a complicated magnetic circuit
and it is difficult to analyze characteristics of
DSPSRM for design.

In this paper, we used to analyze the effects
of radial flux and axial flux simultaneously by
3D-finite element method. From the results of
3-D FEM, we obtained the approximated torque
characteristics of DSPSRM. It's analysis results
can be used in optimal design of DSPSRM
considering the saturation.
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Fig. 1. Structure of DSPSRM
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Tabie 1. Specification of DSPSRM

Item Notation/Unit Value
Output P [W] 40
Torgue T [Nm} 153
Speed n [rpm} 250

Efficiency 7 0.28
Rated Current 11v] 1
Winding N [turns] 100
Stator Pole Nr 6
Rotor Pole Ns 6

BV/Bs B/B: | 13 14

Ratio of Pole arcs

Pole Shoe t 34
stator diameter D [mm] 225
stator axial length L [mm] 57
stator slot length 1 fmm] 32
stator pole arc B s [mm] 52
stator interpole arc B [mm] 67
rotor pole arc B [mm) 48
airgap g [mm] 1
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Table 2. Descretization data

Aligned position|Unaligned pesition
(8 =0) (8=1/2)
No. of bricks 81963 88473
No. of tetrahedra 48973 52534
No. of nedes 48973 52534
1
mm.f 254 AT
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Fig. 4. Magnetic flux density
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Fig. 3. Approximated energy and torque
characteristics

Table 3. Result of Calculation

Magnetic co-energy [J]

Aligned Position
(6=0)

Unaligned Position
(6=11/2)

Emax = 1.30028 - 10"

Emin = 7.00625 - 10™
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