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Acoustic Mode Analysis to Identify Cavity Noise of Scroll Compressor
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ABSTRACT

Acoustic modes of internal region of 4-hp scroll compressor are identified by measuring transfer functions between
a reference and 84 measuring points. The corresponding acoustic mode-shapes and natural frequencies were calculated
by analysis software SYSNOISE. There exist two clearly distinguishable dipole modes of vertical and horizontal
direction and a single quadrupole mode in the frequency region of interest. It shows that the natural frequencies of the
identified modes are linearly sensitive to suction pressure (Ps) but relatively in sensitive to discharge pressure (Pd) in
operating condition.
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Fig. 1 Scroll compressor
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Fig. 8 Natural frequencies of identified acoustic modes
depending upon oil level height and suction

pressure
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Table 2 Results of Acoustic Mode Analysis
Oil ARI mode | Max-Min

Mode (cc) freq. [Hz] [Hz] %
Vertioal |70 133 7 53
dipole 900 156 8 5.1
1100 195 10 51

Horimontal |_790 506 27 53
dipole 900 500 27 5.4
1100 416 2 53

700 1126 60 53

Q‘;Zt“’ 900 1194 64 5.4
1100 1183 63 53
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Table 3 Oil level, suction and discharge pressure
parameters for experimental conditions

oil Ps Pd oil Ps Pd oil Ps Pd
8.25 20.50 8.24 20.95 8.36 2097
6.28 16.85 6.32 17.03 6.38 16.93
7.38 2080 | 7.40 20.94 7.62 20.81
6.31 18.87 6.36 18.83 6.35 18.94
700cc 6.37 20.86 | 900cc 6.38 20.86 | 1100cc 6.36 20.82
6.52 22.66 6.66 22.70 6.45 22.75
5.50 20.86 6.64 24.68 5.55 20.85
6.40 24.74 5.52 20.86 6.38 24.75
4.65 20.75 4.70 20.71 4.57 20.79
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Fig. 10 Natural frequencies of acoustic mode
measurement dependency upon suction pressure
and oil level
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Fig. 11 Comparison of analysis and experiment
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