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A Trend of Noise and Vibration Research in Compressor
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ABSTRACT

There are a lot of efforts to improve noise and vibration in compressor. It had depended on experiments

to reduce the annoying noise and vibration raised by costumer complaints until the twentieth century. But a

trend of noise and vibration research changed tremendously by simulation techniques. Simulation techniques

are also applied to fields on acoustic and valve dynamics etc, to validate a experiment and improve the

performance of various fields in noise

and vibration.
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Table 1 Paper number in Purdue Conference

Year Total NVH Percent

1972 89 8 9%

1974 74 6 8%

1978 59 5 8%

1980 70 9 13%

1982 | 66 2 3%

1986 86 9 10%

1988 92 5 5%

1990 110 12 11%

1992 160 14 9%

1994 129 20 16%

1996 133 19 14%

1998 154 20 13%

2002 115 16 14%

2004 104 16 15%
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Table 2 Papers in 80'.-and 90' Noise and Vibration
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Table 3 Related to Experiment in Purdue Conference

Gas Flow
) Structural Sound
Acoustics . . and ]
Vibration . Quality
Pulsation
1994 6 4 4 1
1996 2 2 5 1
1998 4 3 5 -
2000 4 2 3 1
2002 3 1 1 3
2004 2 2 2 -
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Table 4 Related to Simulation in Purdue Conference
Acoustics StfuctL}ral Gasa:ciow Sourhld
Vibration ) Quality
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1994 1 2 1 -
1996 1 3 2 -
1998 4 2 1 -
2000 2 3 2 -
2002 2 2 3 -
2004 3 3 3 -
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Fig. 2 3-D Waterfall of Refrigerator Sound

i e %, L
»
5

; » I;Smmdethom I

¥ 3 s m s
v

19 2v W33 Sound?) Waterfall Hlo|El &
o] wolg oA ZAIA HiE 2350Hze 153 o
QL BALE oREY 25S 4F7] AANA
4883 o]REo] Discharge Pulsation® &
7t

A7t de A& oA Discharge Systemoll
3 Acoustic FEME HAJalA Discharge
Systemol Al @A Qe BE Fu4 HYREL
List Upstd %7] €A & AW F34 99
AN 28 AZE HE 3 AHE By .

Fig. 3 Frequency Slices of the Discharge Pulse and Sound at
2352Hz Compared
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Fig. 4 Discharge Muffler Resonance Modes from Model and
Acoustic Resonance Resuit of Simulation

Mode Frequency | Description
2 333 Muffler Helndhioliz
32 187 Drscharge Plemnmn to Muffier Belmholz
43 816 Tube half wave
54 958 Helmboltz within Discharge Plerum
63 1620 Tube full wave
& 1738 Discharge y half wave
7 2344 Niufles chamber Dismeter resomance
8 2259 Muffler chamber Di
2 2200 Muffler chansber Di
ig 2292 Mufler chambher Dismeter resonance
il 2442 Discharge chamber half wave
12 2447 Tube 3 half waves
13 2361 Muffler chamber length
i4 2392 Muffler chamber length
13 3267 Tube 2 fill waves
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Fig. 5 Compressor Sound Quality Target development Process
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