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A Study on Noise Radiation of Compressor Shell
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ABSTRACT

The noise level of refrigerating units is becoming more important to the manufacturer and the user of the product. Invariably, the
compressor is a significant contributor to the overall noise level. Especially a major portion of the noise radiated by the vibration of
the compressor shell. This paper presents an approach to relate the dynamic characteristics of the compressor shell with the noise
radiation properties and the methods of redesigning the compressor shell to reduce the noise radiation. To relate the dynamic
characteristics of the compressor shell with the noise radiation properties, the vibration and radiated sound were measured with the
running compressor. Based on the results of these tests correlations between the shell vibration characteristics and the noise radiation
properties are identified It was found that the vibration on the compressor shell and the noise radiated from the compressor were

strongly correlated in certain frequency bands.
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Fig. 2.2 Position of excitation and accelerometer
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Table 3.1 Comparison natural frequencies at FEM
analysis & Modal testing to free-free condition(Hz)

Mode Modal testing FEM analysis
1 2451.6 24574
2 25539 2673.4
3 27914 27853
4 2831.7 2834.8

5 3183.1
6 3241.7 3204.2
7 3302.7
8 3446.5
9 3509.1 3463.1
10 3614.6 3494.7
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Table 3.2 Comparison natural frequencies at FEM
analysis & Modal testing to clamped-free condition(Hz

Mode Modal testing FEM analysis
1 2556.3 2544.5
2 2693.8 2656.9
3 2881.3 2905.7
4 2964.1
5 3245.2
6 3287.5 33015
7 33594 3305.0
8 34125 3464.8
9 3553.1 3507.9
10 3625.0 3706.9
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Table 3.3 Comparison natural frequencies at Modal testing(Hz)

Mode | Shell+Suspension | Shell+Suspension | Shell+Suspension

(free-free condition) +Qil +O|1+Refngerant

(free-free condition) ped-free condition)
1 2457.0 2204.7 2262.5
2 25594 2521.1 2462.5
3 2793.1 2781.4 2543.8
4 28432 2883.2 2684.4
5 2951.8 2962.5
6 3079.3 3074.1 31375
7 3201.6 3214.6 3284.4
8 34127 3421.6 3440.6
9 3503.1 3594.2 3628.1
10 3647.2 3790.6
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Frequency Rar:ée : 0~1000Hz 2000~5000Hz
(b) Vibration at side position

Frequency Ranée : 0~1000Hz ] 2000~5000Hz
(c) Radiation Noise at top position

Frequency Range : 0~1000Hz 2000~5000Hz
(d) Vibration at top position

Fig. 4.5 Radiation Noise & Vibration of Compressor :
Contour plot

(a) noise (b) vibration
Fig.4.6 Waterfall of noise & vibration of side position

(a) noise

(b) vibration
Fig.4.7 Waterfall of noise & vibration of top position
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