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A Study on Aerodynamic and Noise Characteristics of a
Sirocco Fan for Residential Ventilation
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ABSTRACT

This paper presents a procedure for the aerodynamic and aeroacoustic characteristics of a sirocco fan. For the aerodynamic

and aeroacoustic analyses of the sirocco fan, three-dimensional steady and unsteady Reynolds-averaged Navier-Stokes equations

are solved with a shear stress transport turbulence model for turbulence closure. The flow analyses were performed on a

hexahedral grid using a finite-volume solver. The validation of the numerical results is performed by comparing with

experimental data for the pressure, efficiency and power. The intemal flow analyses of the sirocco fan arc performed to

understand the unstable flow phenomenon on the casing for the wall pressure and internal flow characteristics at each position.

It was found that fluctuation of pressure and locally concentrated noise source are observed near the cut-off and expansion

regions of the casing.
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Fig. 1 Schematic diagram and geometry of Sirocco fan

Table 1 Design specifications of sirocco fan

Impeller Blade
Div/Dy, mm 0.851 Bi, B, deg. 58, 141
b, mm 60 Thickness, mm 14
Number of blades | 45 Shape Cir. arc

Scroll Design point (Ref.)
O, deg. 70 Flow rate, CMH 216.3
R, mm 9 Pressure, mmAq 21.6
Outlet area 0.007 Power, W 24.6
q, deg 78 Rotational speed, rpm 2,048
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Fig. 3 Grid dependency test results

Fig. 4 Performance test of sirocco fan
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Fig. 5 Validation of CFD results with experimental data
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