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Flow—field Analysis and Noise Prediction

of Centrifugal Compressor

AEAT, NAR, olFy”

Hyosung Sun, Inhwan Shin, and Soogab Lee

ABSTRACT

The objective of this research is to suggest the noise prediction method of the
centrifugal compressor. It is focused on the Blade Passing Frequency (BPF) component
which is regarded as the main part of the rotating impeller noise. Euler solver is used
to simulate the flow-field of the centrifugal compressor and time-dependent pressure

data are calculated to perform the

near-field noise prediction by Ffowcs

Williams-Hawkings (FW-H) formulation. Indirect Boundary Element Method (IBEM) is
applied to consider the noise propagation effect. Pressure fluctuations of the inlet and
the outlet in the centrifugal compressor impeller are presented and Sound Pressure
Level (SPL) prediction results are compared with the experimental data.
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Figure 1. (a) Integrated centrifugal
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(b) Impeller outlet part
Figure 3. Pressure fluctuations in the time

Figure 2. Static pressure contour domain
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Figure 4. FFT distributions in the frequency
domain
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Figure 6. Comparison of computation results
and experimental data
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