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Coherence Analysis of N01se and Vibration For
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ABSTRACT

It is necessary to determine the vibration source and its transmission paths in order to develop a low-noise
compressor. Through the use of multiple-input/single-output(MISO) model, the transmission paths of vibration within a
reciprocating compressor have been investigated. In order to identify the transmission path, we measure the
accelerations of the block and transverse vibrations of the line discharge tube. As outputs, vibrations of compressor shell
were measured at three positions; cylinder head, one near the suction line, and the top of upper shell. The partial
coherence function and transfer function are obtained from the measured data, and the results are observed in order to
determine vibration source and its influence on the shell vibration.
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Fig. 1 Reciprocating compressor
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Fig. 2 Modal of three input/single output
system in the case of coherent inputs
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Table 1 Comparison of Experiment and Simulation

Mode | Simulation | Experiment
1 2490 2400
2 2820 2860
3 3000 3020
4 3400 3510
5 3760 3550
6 4260 4290
7 4600 5010
8 4870 5040
9 5080 5530
10 5650 5600

(a) 3400Hz Mode shape of compressor shell
FEM result
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(b) 3510Hz Mode silape of compressor shell
modal test
Fig. 3 Mode shape
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Fig. 5 Experimental setup
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Fig. 6 Vibration auto-spectrum
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Fig. 7 Conditioned input
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Fig. 8 Multiple coherence function of inputs

T7I9EEEE dEd A4 (9
T o Z 4ol Y] A=

[ wErioi= Bt ou2ay a2 |

4

i
A

2500 3000 3600 <4000 4500 S000
Frequency(Hz)

@) 7; 13

[ mEIod= 8 022y.13) |

6 500 1000 1500 2000 2500
Froquency (Hz)

3000 3500 4000 4500 6000

®) 77,13

—
‘ ——m WA 2| O = BES=(r23y 27

Frequency(Hz)

© Y1

Fig. 9 Partial coherence output spectrum
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Fig. 10 Comparison of integrated energy contributions to
the coherent output power spectrum
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Fig. 11 Auto-spectrum for noise
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Fig. 12 Coherence between noise and shell vibration
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