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Vibration Analysis of a Refrigerator Using Component Synthesis Method
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ABSTRACT

In this study, vibration analysis of a refrigerator was carried out to reduce vibration induced noise.
When the components of a machine are assembled together, the natural frequencies of each component
are changed since they have influences on one another. To avoid the problem of resonance, the
vibration characteristics of each component must be checked systematically after they are designed.
For this purpose, vibration analysis of a refrigerator was done using a component synthesis method.
The experimental and analytical results showed good agreement and are presented here.
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Fig. 1 Refrigerator compressor room

Table 1 Relationship between noise and vibration
(a) Operating frequencies (Unit : Hz)

1st Mode | 2nd Mode
120
120

120

3rd Mode
180

4th Mode
660
300
720

Part name

Compressor 60

Base plate 60 180

Side plate 60 180

(b) Noise source (Unit : Hz)

Frequency Noise source
120, 180 Side plate vibration
300 Compressor
450 Fluid flow
600 and above Compressor
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Fig. 2 Vibration modes obtained by modal testing



Table 4 Effects of the stiffness of compressor mount
and baseplate

Compressor and mount Base plate

Spring {Natural| Vibration| Spring |Natural| Vibration
const. | freq. |amplitude| const. | freq. [amplitude
(N/m) | (Hz) (6sec) (N/m) | (Hz) (6sec)

356727 30 0.0620 | 1197973 90 0.0388

Fig. 3 1st natural vibration mode obtained by finite 39636 15 0.0592 | 1197973 % 0.0175
element analysis (87Hz) 356727 30 0.0707 {10363090| 200 0.0101

39636 15 0.0597 10363090/ 200 0.0025

Table 2 Comparison of experimental and analytical
results (Base plate natural frequencies, Unit:
Hz)

1st Mode 2nd Mode 3rd Mode

Exp.| Analysis | Exp.| Analysis | Exp.| Analysis

90 87 132 142 246 239
Table 3 Natural frequencies of baseplate after assem- Fig. 5 1st natural vibration mode of the stiffened base-
bly (Unit : Hz) plate (151Hz)
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Fig. 4 2-dof model of compressor and its base plate
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Fig. 6 Finite element model for system analysis
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Table 5 Changes in the natural frequencies of the base-
plate when assembled with other parts (Unit :

Hz)

Frequency | 1st Mode | 2nd Mode | 3rd Mode
Condition Exp.| Anal.| Exp.| Anal. | Exp. | Anal.
Before assembly!| 90 87 132 | 142 | 246 | 239
After assembly | 99 98 | 150 | 144 | 248 | 244

Table 6 Natura! frequencies of stiffened baseplate
when it is assembled (Unit : Hz)

1st Mode 2nd Mode 3rd Mode

172 199 273
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