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Abstract

Recently, computer modelling is increasingly used as a design tool, which requires more
detailed data for heat transfer coefficients in various regions of the induction motor. But there are
little information about those of rotor fan and endring because of difficulty in measuring signals
in rotating bodies. In the present studies, the temperature signals were precisely measured with
self-developed telemetry system, which had multi-channels and high rotational speed. After some
losses were compensated, the heat transfer coefficients of the rotor endring and fan surfaces were
measured. Minimum heat transfer region was existed with endcap plate distance and maximum
heat transfer was found at some rotor fan width. It was also studied that how the guide plate and
endcap inside rib effected on the rotor heat transfer. The higher heat transfer were obtained with
decreasing guide plate distance, increasing the number and height of endcap inside rib. The
correlation equations of the results were obtained and compared with others. Above results of the
heat transfer coefficients can be used as basic data for cooling design of the various kind of

motors.
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Fig. 1 Schematic diagram of experimental setup for rotor fan and endring heat transfer measurements by

telemetry system.
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Fig. 2 Construction and dimensions of rotor fan and endring test model.
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Fig. 4 Schematic circuits diagram of telemetry system.
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Fig. 6 Some cases of experiments.
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Fig. 8 Normalized air velocity between rotor fans
with endcap plate distance (Kang(1997)).
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Table 3 Average Nusselt number of the endring and rotor fan

Reference

Correlation Equations

Charateristic Length

Fukui et al.(1960)

@Il EE et al.(1970)

Endring -
N er—1. R T 0.5
(Adiabatic) Ugr=1.56Re.
Endring -
N er— 1. Re, 0.5
(Constant heat flux) Uer=1.23Rer
Rotor fan

Nuru=2. 14Repd
(Constant heat flux) Uru=2. 14Rens

Nuy=0.014Re.*®

0.
Nitgr=0. 14Rertf“~"7(%) ®

Dis=0.224

Drs=0.117, L+t=0.0195

Dey=0.117, L=0.030

Die=0.117, L:s=0.030

Dr=0.117, Lws=0.030

_____ Fukui et al. (1960)

......... BILER et al.{1970)
A Endring{Adiabatic surface)
o Endring(Constant heat flux surface)
® Rotor fan{Constant heat flux surface)

10°

Niwr, Ny
T ¢F hrTr

102 i - | A
10* Re 10°

(L]

Fig. 13 Comparison of rotor fan and endring Nusselt
number with others.
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