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Experimental Study on Noise Reduction of Fan
for Automotive Air Conditioner
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Abstract This paper is the experimental study to investigate the noise sources location in order to reduce the
noise level of line flow fan for the air conditioner in the subway car . The noise of line flow fan is caused by
various factors such as the turbulence by air flow, random noise, noise of blade passing frequence(681Hz) and
noise due to structural vibration of rotor unbalance(28.4Hz) by motor revolution. By performing the noise
reduction on each sound source, the noise level is decreased as much as 5.7dB(A) through the controls of
housing guide angle and distance, the configuration changes of flow passage shape and rotor balancing.
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[Fig. 1] Schematic diagram of line flow fan
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[Fig. 2] Noise and vibration measurement set-up
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[Fig. 3] Position of noise measurement

[Table 1] Noise level [dB(A)]
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[Fig. 8] Vibration spectrum of housing guide(P. 4)

53



grakely| &l slie A 147 A|1E, 2013

Fig. 6~89||A] H5% 28.4Hz Ful AE9] sty A
Ho| uAtR] BEE|o] Qlrh 284Hz AJH LS E7g o

ofgt gaelnz o e Folv] glEi: Y As

=

wWeie] Baste.
oot BE AR TaRe FH ofF o
B Foh7] $18) B 42 ANEYS HE PE

of

prch

o, Fig. 90| Uiehjoich.

Vibration spectrum
GMF 1x

GMF 2x

Acceleration(mm/s?), Noise level[dB(A)]

Frequency(Hz)

[Fig. 9] Comparition of vibration and noise spectrum
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[Fig. 12] Noise level vs. Angle of the guide plate
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[Table 3] Balancing effect on noise and vibration
Vibration Noise
[mm/s’] [dB(A)]
Before 1.324 58.6
After 0.113 57.9
Difference 1.211 0.7
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[Table 4] Noise reduction depend on main parameter
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