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Aerodynamic Characteristics and Turbulent Noise in a Dual-Cascades Centrifugal Fan

Yoshio KODAMA, Makoto HATAKEY AMA and Souichi SASAKI

The effects of three parameters ; the location of the partition of impeller, the bare ratio and the outlet angle of scroll cas-
ing on the turbulent noise and aerodynamic characteristics, were experimentally investigated in the dual-cascades centrifu-
gal fans. In this report, we proposed a new method to estimate the wake width which is an important parameter to calculate
the turbulent noise. It was shown that the fan noise became lower when the bare ratio was from 9% to 25% and the outlet
angle of scroll casing was about 20°. When the inlet/outlet area ratio of upper cascade was equal to that of the lower cascade
and both of these are equal to about unity, the fan noise became lower. The predicted sound pressure level agrees well with
the experimental values of the overall turbulent noise with L-weighting and A-weighting functions.

Keywords . Dual-Cascades Centrifugal Fan, Fan noise, Turbulent Noise, Aerodynamic Characteristics
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Fig. 1  Definition of the wake width
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Table 1 Dimensions of the DC-impeller

Impeller L, mm Ar
U.C. 28 0.86

DC2822
L.C. 22 0.70
U.C. 19 1.27

DC1931
L.C. 31 0.50
U.C. 11 2.20

DC1139
L.C. 39 0.40

Table 2 Main dimensions of the impeller

Impeller DC2822 SC9 SC9
u.C. L.C.
B 120 100 100 100
Do mm 125
Di mm 110 88 88 110
C mm 9 19 19 9
L: mm 28 22 50 50
Y1 deg. 64.7 57.9 57.9 64.7
Y2 deg. 27.4 35.5 35.5 274
& deg. 102 97 97 102
Ar 0.86 0.70 0.31 0.48
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Fig.5 Schematic of the scroll casing
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Fig.16 Comparison of measured sound pressure level and

predicted values
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