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Heat Transfer Enhancement of Finless TEFC Induction Motor Frame by
Installing Guide Vanes

C. S. Jeon, M. K. Yoon, S. Ken Kauh

Key Words: Heat Transfer Coefficient (<A 4~), TEFC(Totally Enclosed Fan Cooled, #
#2)A8), Induction Motor($-%2%7]), Guide Vane(A<), Frame(=Z=aq),
End Cap(alz71), External Fan(¢]¥-=l), Coil Average Temperature(zd 3
2 5), Resistance Method (#] &)

Abstract

The heat generated in an induction motor is mostly dissipated through the frame. The study on
the heat transfer characteristics of a newly manufactured finless TEFC(Totally Enclosed Fan
Cooled) induction motor showed/that it had an unsuitable structure in view of the heat transfer.
The angle of the cooling air flow was very large and the ribs disturbed the air flow and partially
generated the wake region on the frame. In the wake region the temperature was very high. Thus
the heat transfer coefficients were lower than those of the frame with fins. Also was investigated
the heat transfer characteristics of the motor frame by installing various guide vanes in the fan
-side end cap. An optimum heat transfer case was found and the average heat transfer coefficient
of the frame was 70% higher and the average coil temperature measured by the resistance method
was 9°C lower than that of the frame which had no guide vanes.
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Fig. 1 TEFC induction motor.
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Fig. 5 Temperature and heat transfer coefficient distribution on a model motor frame.
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Fig. 10 Experimental model for investigating the effects of the height of guide vanes
( Wev=distance between guide vanes, Hg, = height of guide vanes).
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Table 2 Uncertainty analysis of the coil average
temperature rise.

x | Value Sy [( 67{2 ><%)] %100 (%)
T 27.2 0.43 0.73
Teav | 26.9 0.44 0.58
R. |0.7452810.00096 0.57
R. 0.96197| 0.0010 0.46
@ | 0.0043 | 0.00005 1.04
AT uncertainty %:1 .58%

Induction Torque
Molor Meter
N

BR— |
Coll Avarege
Tomperature input Power
(4T Resistance)
Data Acqusiton unit

Fig. 15 Experimental setup for application to a real
induction motor.
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