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Electromagnetic Characteristic and Excitation Force Analysis of 10kW High Speed Induction
Motor According to Stator Winding Specifications
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Donga University”
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Ttem Model 1 Model 2 Model 3 ' ' ' 1 ‘ —a—Model 1
Cond. per Slot 16 18 18 40 34.29 [Nm] |_s— Model 2
No. of Strands 3 3 2 29.49 [Nm] —4—Model 3
Wire Dimension[mm] 0.43 0.40 0.57 5
Stator Resistance[Q] 0.26 0.33 0.25 30| 2307 [Nm]
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Item Model 1 Model 2 Model 3
Rated current[A] 22.42 21.23 21.30
MMFI[AT] 179.38 191.32 191.73
Rated torque[Nm] 5.39 542 541
Rated speed[rpm] 17730 17648 17655
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Item Model 1 | Model 2 | Model 3
Core loss[kW] 0.30 0.25 0.26
Stator winding loss[kW] 0.38 0.44 0.33
Rotor winding loss[kW] 0.20 0.23 0.23
Rated efficiency[%] 91.87 91.65 92.42
2.3.3 HREWE JpxIE
A7 BAEE Ee FRURML T AETUE o3 W
Asts AN Jpaget4] AN e A ()9 Had &
g ARl o3 Aatd 5 Qi
1 2 2
o, =—(B’-BY) (2)
21t

7N e TV FAE, B3I Be 247 wAwd 9 gae
A&AEE depdth 19 5% JAZ 157] % 24 A Sl 7}
A e v 7ige 38E el 22 Model 29} 39] 7125
A &o] Model 18t} 7 20%, 21% ZAstdi, YA 12559 =7
T AAHeR fads BAY o5 T ugA A "4 F)
b AE] FaAJA] AN AREE FaAAE FelEsith

R = R

350

|
300 MﬁiTcu

250 Ny

——Model 1
———Model 2
dels Model 3

ale
100 —“ |

Vs L 14 .

odel

200

u'
150
|

—
—

Radial Force(N)

0

-50
0.0 0.5 1.0 1.5 2.0 2:5 3.0

Time(ms)
<8 5> X EHO Jksixl= HAWE T O1AZ 159])

3.2 B

B =godAEs A4 A b2 feder AAV4 5438 14
A Ao ARNEE nusdrh FI9F EEEANA nAL AH W
7b bt aAAE AR g5 A 5 FAggEs Jio)
S7tete] 7l EA 4 AYEATL Fade S4E ol A F4
Az A dEAs QR FrtE FAAAT FaeHA Hol, e 2

a2 Ao A B AR ARl A BE uG 2
ool A&WE X3 EAo] MAH, NEFH} 949 & EYoaH
&% WA S/ 9 aA AR A Aol sbEde A 14 f e
Ag71oA 855 SRS BF A 540 /g ez 455
o, ol F3 A AE a4 2 A4S B ATo doY o A}
ER2=0
[# 1 & 3]

(1 =9 AA A5 S 708, ‘1% FEd5719 =40

F 2 EEF 2 gE A DAY, FniagAETEs F

Alg<d 3], pp. 185-183, 2014
[2] SH Kim, "DC, AC, BLDC motor control”, BogDoo publishing
company, pp.137-141, 2010
[3] AE. Fitgerald, Charles Kingsley, JR, Stephen D. Umans, "Electric
Machinery”, McGraw-Hill publishing company, pp. 311-313, 2005
[4] Jacek F. Gieras, hong Wang, Joseph Cho Lai,“Noise of Polyphase
Electric Motors”, Taylor&Francis publishing company, pp. 5-46,
2005

- 749 -



