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Structural Vibration Characteristics for an Outdoor Units Support of an Air-conditioner
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ABSTRACT

This paper deals with the structural vibration characteristics for an outdoor units support of an air-conditioner.
Even though main noise sources are compressor noise and fluid noise which is caused by the fan, the structural
modification of the outdoor units support may affect vibration and noise. In this paper, damping ratios for two kinds
of an outdoor units support of an air-conditioner are measured through the modal testing. In order to reduce the
structural borne noise due to an outdoor units support of an air-conditioner, four kinds of rubber materials are
selected and tested.
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Fig. | FRF of a GMT support at free boundary conditions.
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Fig. 2 FRF of a GMT support at fixed boundary conditions.
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Fig. 3 FRF of a steel support at free boundary conditions.

Fig. 4 FRF of a steel support at fixed boundary conditions.
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Photo. 1 Photograph of modal testing for a GMT support with
fixed boundary conditions.
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Table | Comparison steel plate with GMT plate
for damping ratios, n.

Vibration, Velocity

GMT_Free g B Steel_Free Steel_Fix
Freq Damping Freq Damping Freq Damping Freq Damping
[Hz] ratio | [Hz) ratio N | [Hz) ratio I [Hz] ratio

60.000 |0.0466

120.000 10,0330

60.0 00128 {240.000 [0.0105

1200  |0.0817 322500 |0.0175

60.25 101357 2400 100020 |362.500 {0.0171

;‘1“9)»:25 g-gzz: 0000 |oossy |25 {00222 |445.000 10.0306

. - 100000 |oteos |25 [00325 S02500 o.0332

36025 (00377 | o N ooai [075  [00580  [570.000 |0.0090

600.875 |0.008 ' ’ 4300  [0.0829 [632.500 |0.0038

240.000 [0.0886

780.75 [0.0071 [y e looge 475 |00ns  [675.000 jooais

837.5 0.0091 430,000 |0.0057 522.5 0.0206 712.500 0.0287

900 0.0708 570.0 0.0727 1732.500 {0.0270

0575 |o.0154 680.0  {0.0435 {780.000 (0.0041

7775  10.0006 |805.000 [0.0080

867.500 [0.0281  [835.000 {0.0172

925,000 {0.0157

957.500 |0.0094
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Fig. 5 FRF of a GMT support with various pads at fixed

boundary conditions.
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