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A Study on the Noise Reductlon of the Engine cooling Fan used an Express Bus
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ABSTRACT

In this study, it has been developed the program for predicting the noise spectrum of axial flow fan. The radiated
acoustic pressure is expressed the discrete frequency noise peaks at BPF(Blade passage frequency) and its harmonics
by Wu’s method and the line spectrum at the broad band by Wright’s method. And this paper presents the characteristics
of a fan noise due to modify the design parameters. Accordingly, it is obtained the design parameter values for noise

reduction of fan.
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Fig. 1 Fan noise spectrum
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Fig. 2 Schematic of an axial flow fan in a free field
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Fig. 4 Design of experiments diagram
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Table 1 Factors & levels of prototype fan
[ Level .
Control factor = o : -
B | Tip dlameter[m] 0.637 0.65 0.663
Hub diameter
¢ /Tip diameter 39% 4% 43%
D Fan blade 8 9 10
number
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E hub[m] 0.095 0.11 0.125
p | Chord length at 0.175| o.19| 0.215
tip[m]
Setting angle
61 at tipldegreel 28.2 30 31.8
Setting angle
H at hubldegree] 42.3 45 47.7
Table 2 ANOVA table
Factor | DOF "'ss MS F-
i I B value
B 2 | 0.5752 0.2876 14022
C 21 0.0363 0.0181 885
D 21 0.1704 0.0852 4155
E 210.0739 0.0369 1801
F 2 1 0.2600 0.1300 6339
G 2 10.1205 0.0603 2938
H 2 1 0.0070 0.0035 172
e 3 1 0.0001 0.0000
Total 17 1.2434
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Fig. 11 Factorial effect diagram
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