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Analysis of the Generation and Radiation of the Fan Noise
by Using Commercial CFD Code

Wan-Ho Jeon'
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ABSTRACT

In the present study, a numerical simulation is performed for the flow through a cooling fan. The computation
was performed by using commercial code, STAR-CD. A rotating fan was simulated by rotational motions
using MRF (Multiple Rotating Reference Frame) in a steady-state analysis and sliding interface (rotating
meshes) in an unsteady-state analysis. The results of numerical computation were in good agreement with
experimental data. In order to calculate the acoustic signal, the unsteady flow-field was firstly calculated.
The acoustics of the fan is calculated by using acoustic analogy based on the unsteady flow—field. The
predicted acoustic signal shows the characteristics of the uneven bladed—fan.
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Table 1 Various noise generation mechanism

Noise source Generation Noise
Mechanism of
Monopole Blade Thickness Tonal
Dipole Uniform Stationary Tonal
(Steady Rotating Force) Flow o
Non-Uniform
Stationary Flow Tonal
Non-Uniform
Unsteady Flow Broadband
Dipole
. Tonal
(Unsteady Rotating Separated Flows Broadband
Force)
Trailing Edge Vortex Tonal
Shedding Broadband
Turbulent Boundary Broadband
Layer
Quadrupole Turbulent Noise Broadband

. Inlet Distortion
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Fig. 5 The control points where the force is stored
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