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A Study on Improvement of Electic Motor Thermal Performance
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Abstract

As motor performance enhancement by improving eclectric design has reached its limit and downsizing issue

has risen, the importance of thermal design is increasing. In this study,

the flow and temperature distribution

were reviewed with the help of CFD analysis and this result was compared with the experimental results.

Furthermore. parametric analysis with thermal design structure showed that axial duct width but fan capacity is

a critical factor to lower the hot spot temperature in electric motor.
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Fig.3 Configuration of Stator

Fig.4 Configuration of Experiments
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Fig.8 Flow distribution in duct outlet
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Fig.11 Temp. distribution in rotor

100 10%

a9 8%

80

70 6%

%) 4% £
H
ol 40 2% E

30 0%

20

10 2%

0 - 4%
SC1 SC2 SC3 SC4 SC5
Fot 2 SHEYA(DHE)
Fig.9 Temp. distribution in stator core
100 10% [z Exp
ol &= CFD
80 - 18% —+— Error
70
5 B0 + 16% ¥
i % | 5
o) 40 [ 1 4% 5

30 |

20 | 1 2%

10 |

0 0%

CL1
AH 2 SHEAA

Fig.10 Temp. distribution in stator coil

i shekE o

424 W Y HE0| 2 2EHEt

o] wE enwslE Figl2d Aeit)

Ao wEd, EsFo] 150%E F7letH &% 1
4T ZAashar, 200%= F7FstH 19CE4aTS &
A = AU 1A o] FAFAA A

27} @A
Table 1 ol& 49 9oz A7|HQl ALk
o AT A, @ £ M2 348 £ d=



2003

Aol 457 S ek Aol

Aq71A, A&

120

100
_. 8o
2,
H 60 [—1 | & 1 -[!Tmax_l
ol

40

20

0 i i

100% 200%

Y s
Fig.12 Max. Temp. variation by flow rate

/l AES 95%0) WY 2=3% 177C=2 3t
FaQRch. ®ol wEW, FFo| Tl e A

Table 1 Capacity increases by raising flow rate

& = o1} &4 Hagk
kW) | °°° (kW) (T)
485 100% 23.86 102
544 120% 2862 102
680 150% 3578 102
906 200% 4770 102
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