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Abstract

In this paper, we analyzed the operating characteristics of a ventilating fan due to overload and

overheating. The experiment assumed the forcible restraint of the blade due to external objects and the

aging process. We analyzed the experimental temperature and operating characteristics of the three

places in the interior of the ventilating fan. As a result of the analysis, the temperature distribution

was highest to lowest in the following order: the thermal fuse, the motor inside, and the above

winding. There was smell of burning enamel in the restraint experiment. Following the thermal fuse

operation, the insulation of motor winding was good. In the case of rated voltage and new ventilating

fan restrained for about 4hours, and the results of restraint experiments in the presence or absence of

the thermal fuse, no risk of deformation or fire due to overheating was identified. Henceforward,

ignition hazard experiments will be required for additional factors of aging, pollution, and defective

insulation.
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Fig. 1. Structure of fans
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Fig. 2. Fans motor condition for experiment
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Table 1. Result of temperature in nonrestraint

experiment
o LEFE | we | A4 9
- LE(C) | 2%(C) | 2%(0)
Z7|e%
FE A) 16.71 16.90 16.89
s
HITE 68.28 72.42 82.01
(2h 7Fs %) ' ' '
90 nonrestraint experiment

60 -
50 -

a0 - —B—thermal fuse
30 - inside motor
20 - —e— above winding

Temp[€]? 20 40 60 80 100 116 118 118 118 Tamyelfimiin]

Fig. 3. Result graph of nonrestraint experiment
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Table 2. Result of temperature in restraint

experiment
o CEF2 | 2E Yy | A4 9
2=(C) 2=%(TC) =%=(T)
272 = 63.92 68.20 77.25
HuLx 141.47 149.10 157.21

restraint experiment

160

140

120

100 - —@—thermal fuse

an - #—inside motor

: —#—zhove winding
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Time[min]
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Fig. 4. Result graph of restraint experiment
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Table 3. Result of temperature in restraint

experiment
an LEF2 | ZEH Yy | A4 9
=%(C) 2%(TC) *%(TC)
HuLw 173.58 186.68 197.43
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Fig. 5. IR image of fans
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Fig. 6. Result graph of restraint experiment
(without thermal fuse)
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Fig. 7. Reduction ratio of restraint current
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