HSERSEUS =2& 2004. 7.12 ~ 7.15

AAES AA

o
oft
2{:‘

Design of SRM according to Design Parameters

Tae-Hyung Kim, Jin-Woo Ahn
Kyungsung Univ., Pukyong National Univ.

ABSTRACT

In this paper, design and performance analysis
of switched reluctance motor(SRM) according to
design  parameters are researched. The
parameters which are senstive to the
performance are examined and selected to have
good performances. Some effective guide lines to
have a good performance motor are suggested.
Prototype machines are constructed to compare
with the simulated and tested results.
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Table.1 Pole and pole arc

Phase N;s N, D/Ds | BAdeg.) | Bs(deg)
3 6 4 050 30 32
3 12 8 057 16 15
4 8 6 053 23 21
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Table. 2 Calculated dimensions

Motor Dia. rotor | Dia. stator B, Bs; | Stack length
6/4 8361[mm] | 167.22[mm) | 30° 30° | 8361[mm]
12/8 8.61[mm] | 14669[mm] | 16 15" | 83.61[mm]
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Table 3. Design parameters according to conventional

design
j2imied 6/4 12/8
Dia. statorlmm] _ 167 14669
Dia. rotor{mm] 8361 361
Stack Length[mm] 8361 861
__Aireapimm] 025 025
N, 4 8
Ne 6 12
Phase 3 3
_Rotor nole arcldeg.] 30 16
__Stator pole arcldeg.] 15
Stator_yoke[mm] 1547 132
Dia. shaftimm] 3313 %645
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Table 4. Simulation results of prototype motor

Motor 6/4 12/8
Outnut [Kw] 410 352
Efficiencv {21 8965 84.23
Toraue [Nml 6.52 560

- 295 -



3. 44 #ejojejo] & Hd5 AlEdolM

3.1 3sZol Mg MEs
AEAYYEY ZAagle] £FAFHLE AA 3§
AAE 1Dy AL wF3lodor . ¥
E3 24 F3E 7HA7] 984 23" 335
HW3lA 2 A nAHA FAelt FolA £%4W
£ #4238 A "

B2 5 (11)
FARA AFZNA ERAE HAAME 2(12)
o 2L AL wEEol g v v AHIYX G
AM AozA] nAAS} A HFol qiuiwd
A7171% 0] E7H% dHA |

Min(B,, B,) 2 ¢ (12)

AAE 21& vBoZ AEgHNAE I o
ANEYolA ARNE 237 U 2E2=7te] H| &R
st o 1@1d o] 39 FHoR e
8=

2ot rlo N

(c) efficiency(6/4) (d) efficiency(12/8)
a8l 1. 232 Hstol BE 4
Fig. 1 Performance according to stator and rotor
pole arc

o] Ae ARG AR Iz F FUS
AYda7E AAGSE AR Fxoh 2
o] €xgde) SRy oje) B3, 24, 54
M 2AA T35 2 Zuo FeSTtE AL
Btk 23al% blgN 24 543 2E
azsel w7 1nt e FRe AsddAE
S3ht, A717150] BAAssEE A4d 4 gtk

ot L8 S ok

32 RFYX 23 FMo| E 45
a2 ARG FANEE AT 2

o] Ls7t 4AG AHldA (AL T A7) W3
of & £#€& JUed Aol

Al &8 o]

A g3aE

(o]
€ 1%

B s, gA4d g ¥FH9Y 173
6/4st 12/8914 & Al Hlal ®e A
o ol 4@ A8 ANFAY 273

=]

(] O =3O o 2= o
838 Bl go] FETE & F AU
Torque [Nm] rm Etficiency [%]
7.0 T
Efficiency - 190
65 b - = ___________,;____ - 8e
:
60 bP~—=—~— - - m e~ 4 - 8
: 4 86
55 Fmm-==-=mm—=——m—d— -85
i { 84
50 A — i — o
23 28 32 37 42 47 52 56 61 66ys/Lsi%]
(a) 674 pole
Torque(Nm] Efficiency [%
70 %

65
60
55

590

=L
Fig.

33 A

90
89
88
87
86
85
B4
83
23 28 32 37 42 a7 52 56ys/Ls(%]

(b) 12/8 pole
2. AFN 23IAFAN OE M5
2 Performances according to stator yoke

A e3FHo & s

AEFolA FA3} AN EIaTAAE 6/4
3 12/85 AE7I7F 2% wEFAT. H471A4 Lr
< FAAYAZANA AHAZHEE AYE HolE

om) e},

Torgue iNm) Efficiency [%

7

90

Toraue 17
89
88
87
86
85

a4

8] 3.
Fig. 3

- 296 -

83
37 45 53 61 89 77 8syr/LIi%]

(a) 674 pole

Torque{Nm) Efficiency[%]
L
7 Fmmmmmmmm e ——=Z 80

e 89

N n N " 83
22 30 38 46 54 62 69 ar/Le[%)

(b) 12/8 pole

B|™MA AFNH WE Hs
Performances according to rotor yoke



AlZE7]o] MA

4.
Ageel e

AN S5 45e By AW

35[KWIF 6/43 3 12/85F A &71&

47 mge 29 63 2ok

de ZHE Moz 4 BE
LELE
A on,

Fig. 6 Prototype motors and Controller
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Fig. 8 Speed and power of prototype motor
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