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Characteristics of the Aerodynamics and the Noise of a Dual-cascade Centrifugal Fan
(Effects of Bare Ratio and Outlet Angle of Scroll Casing)

Makoto HATAKEYAMA, Yoshio KODAMA, Souichi SASAKI, Hidechito HAYASHI and Kenichi GOTOH

Characteristics of the aerodynamics and the noise of dual-cascade centrifugal fan have been experimentally investigated
with respect to the effects of the bare ratio and the outlet angle of scroll casing. It was shown that the performance of the
fans became best when the bare ratio was around between 9% to 25%, then the characterisitics of the dualcascade centrifu-
gal fan were superior to that of the single-cascade centrifugal fan. The former was little influenced by the different bare
ratio and the fans were able to be widely designed in comparison with the latter, the both characterisitics were improved

when the outlet angie was 20 degrees.

Keywords . Dual-cascade Centrifugal Fan, Noise, Intemal Flow, Specific Noise, Scroll Casing
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Table 1  Design parameters

Bare ratio, e 9%, 25%. 40%

(Bare length, d) (1lmm. 31mm. 50mm)

Outlet angle, 6 0 deg., 20 deg.

Upper

Partition i Impeller
Lower
¢ Impeller

Rear

Shroud

Fig. 2  Dual cascade centrifugal impeller (DC impeller)
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Table 2 Main dimensions of the impeller
DC2822 DC1931
Impeller SC
uc | L.c | uc | Lo
Do mm 125
Di mm 110 8 110 88 8
C mm 9 19 9 19 19
L, mm 28 2 19 31 0
B 120 100 120 100 100
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Fig.5 Effect of bare ratio on the fan efficiency
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Fig. 6 Spectral distributions of fan noise
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