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Abstract : Based on the CFD analysis software Star CCM + combined with computational aeroacoustics theory,

the flow field and aerodynamic noise of a car heating , ventilation and air conditioning (HVAC) centrifugal fan

were numerically simulated. The Reynolds average numerical simulation ( RANS) standard k-g turbulence

model was used to simulate the steady-state flow field; the large-eddy simulation (LES) turbulence model and

the FW-H equation were used to analyze the transient aerodynamic noise by monitoring the internal and exter-

nal layout points of the centrifugal fan. The pressure pulsation was measured, and the spectrum of the sound

pressure level at the monitoring point was obtained by Fourier transform. The main noise of the centrifugal fan

under this operating condition was the discrete noise generated by the rotation of the impeller which was

98 dB. More blades can be added and blading pitch can be adjusted to decrease the noise. This method can

provide an effective analysis method for numerical simulation of aerodynamic noise of other types of fans.
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Table 1 The flow field calculation results compared

with the experimental results
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Fig. 4 Pressure cloud and speed vector of

centrifugal fan cross section
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Table 2

HVAC monitoring point coordinates

within centrifugal fan m
s X Y Z || X Y Z

P, 0.36 0.42 0.55 P; 0.31 0.34 0.53
P, 0.45 0.45 0.55 P, 0.28 0.36 0.52
P; 0.46 0.44 0.55 P, 0.31 0.30 0.55
P, 0.29 0.42 0.55 Py 0.26 0.26 0.55
P, 0.28 0.43 0.55 Py, 0.30 0.26 0.55
P 0.28 0.39 0.53 P, 0.30 0.26 0.50
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