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An Experimental and Numerical Study

on Centrifugal Compressor Noise

Hyosung Sun, Seungsin Eom, Hyungki Shin, and Soogab Lee

ABSTRACT

The 3-stage centrifugal compressor is used in order to measure the noise spectra of
compressor, and analyze the results. Two cases are investigated for compressor noise
components. Case I includes total system such as compressor, inter-cooler, motor, and
Case Il excludes cooling system. BPF tonal noise is important in compressor, and
cooling system including inter-cooler contributes to broadband noise. Also, motor, gear
box, and motor cooling fan are the second contributions to total compressor noise.

Centrifugal compressor flow-field

is calculated using two-dimensional grid and

Navier-Stokes equations. Static pressure increases, and total pressure decreases, as air

passes through the compressor components.
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Figure 1. Noise spectrum measurement position
of Case I
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Figure 2. Noise spectrum measurement
position of Case II
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Figure 3. Noise spectrum measurement system
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Figure 6. Noise spectrum of measurement
point, 4 in Case I
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Figure 8. Noise spectrum of measurement
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Figure 9. Noise spectrum of measurement
point, 1(2) in Case I
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Figure 10. Noise spectrum of measurement
point, 2 in Case II
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Figure 11. Noise spectrum of measurement
point, 3(1) in Case II
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Figure 12. Noise spectrum of measurement
point, 3(2) in Case II
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Figure 13. Centrifugal compressor grid system
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Figure 14. Static and total pressure ratio
distribution
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