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A Study on Specific Noise of a Multiblade Fan
(Influence on Number of blades)

by
Souichi SASAKI , Yoshio KODAMA |, Hidechito HAYASHI and Taichi UTO™"

Specific noise is a noise for base unit of flow rate and total pressure. It can be applied to estimate the
overall characteristic of a fan. In this study, an analytical theory for the specific noise based on internal flow
of a multiblade fan is proposed; moreover, the specific noise of the fan having an impeller with a different
number of blades was discussed. The total pressure coefficient of the fan having 120 blades (M F120) became
lower than the fan having 40 blades (MF40). On the other hand, the noise level of MF120 became 5.8 dB
smaller than MF40 because the relative velocity was reduced by the slip. It was estimated by analyzing
internal flow that the specific noise of MF120 was 4.3 dB smaller than MF40.
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Fig. 1Impdler of amultibladefan
Table 1 Man dimensions of the impeller
Impeller MF40 MF120
Number of blade , B 40 120
Inner diameter , D, (mm) 110
Outer diameter , D, (mm) 125
Chord length, ¢ (mm) 8
Inlet angle , /4, (deg.) 64.7
Outlet angle , 4, (deg.) 152.6
Span length, b, (mm) 50
Thickness, ¢ (mm) 1
deg.
H
b,
Dy, D,
Fig.2 Scrall casingof thefan
Table2 Main Dimensionsof the Scroll Casing
Volute angle , ¢ (deg.) 6.0
Projection ratio , d/D, 0.09
Clearance , s (mm) 6.0
Duct size , W (mm) X H (mm) 70 X 63
2
2
MFHO0 120 3.2
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Fig.4 Schematic view of theflow inthe meridiond section
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Fig.5 Biased flow around theimpeller
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Fig.7 Reativeveocity vector & the impdler outlet
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Fig.13 Comparison with spectra of fan noise with different number
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noisespectra Fig.16 Relation between flow coefficient and Specific noise
Table 3Summary of andyzed characteridtics
Fan MF40 | MF120
1000Hz IFlow Rate Coefficient, & 0.2
[Total Pressure Coefficient , ¢ 1.612 1.354
(14) Fan Noise Level , L, (dB) 60.3 54.5
Specific Noise Level , Lg, (dB) 23.7 19.4
0 =72.50eg. 13
1000Hz MF0
3 0.2
MF120 MFHO0 MF120
MF0 4.30B
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