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Turbulent Noise Generated by a Centrifugal Fan with Inducer

by

Kazuo OGINO?*, Yoshio KODAMA **, Hidechito HAYASHI**,
Kazuya OOMORI*** and satoshi HOUJYOU™****

An investigation of aerodynamic characteristics and noise in a centrifugal fan with inducer was conducted with re-

spect to the effects of three parameters: inlet angle, outlet angle and skew angle of the impeller. Moreover, we proposed

a new method to calculate the width of wake which is an important parameter to controll the turbulent noise. It is shown

that the inlet angle hardly effects on the turbulent noise but the outlet angle and the skew angle of the blade effect on

that. The optimum value of the outlet angle is about 48 degree and that of the skew angle is about 10 degree. The ex-

perimental values of the overall turbulent noise with L-weighting and A-weighting functions agreed well predicted val-

ued.
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Table 1 Main dimensions of the impeller

Number of blades, B 11
Inner diameter, D: 265mm
Outer diameter, D» 360mm
Blade height at inlet, / 48mm
Blade height at outlet, 4. 40mm
Chord length, C 83mm
Inlet angle, » . 29 °
Outlet angle , ¥ - 39°
Stagger angle, ¢ 43 °

Table 2 Inlet angle, outlet angle and skew angle of
the test impeller

Impeller Y1 Y 2 S
BWI2029 20° 23 ° 0°
BWI2939 29 ° 39° 0°
e BWI2048 29° | 48° 0°
6230 BWI2965 29 ° 65° 0°
p$113:5, BWI2990 29° | 90° 0°
.g[g BWI2939(S5) | 29° 39° 5°
BWI2939 (S10) | 29° 39° 10 °
Fig. 3 Impeller with inducer Fig. 4 Test impeller BWI2939 (S15) 29° 39° 15 °
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Fig. 6 Effects of the outlet angle and skew angle on rota-
tional frequency of the fan
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Fig. 14 Effects of the outlet angle on SPL ans K,

80r T N T T T N 1
3, . L A
%% | O=11m"/min o &— SPL
Ge 0 o0—o0—0——0
T O
53 &——o —o—0
2 2
Lo
g Ks
5 o 20 .
[«R 70} A A A A
e \ i o n
0 5 10 15

skew angle, S deg.

Fig. 15 Effects of the skew angle on SPL ans K,
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Fig. 16 Comparison of predicted and measured sound
pressure level of the turbulent noise
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