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Research on Dynamic Characteristics of Air Conditioning Piping System
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Abstract; In order to solve the problem that the air-conditioner pipeline should be repeatedly rectified due to vibration

and excessive strain during the prototype design and proofing stage, the modal and natural frequencies of the pipeline

were calculated by finite element modal simulation. The simulation results were compared with the test values by modal

test, it was found that the error was small. Through the stress and vibration testing analysis of the pipeline, it was found

that the frequency corresponding to the peak point of stress and vibration appeared near the natural frequency of the

pipeline, which was caused by resonance. The results show that the modal and vibration modes of the pipeline can be

calculated by finite element analysis in the design stage, which can not only provide a basis for the optimal pipeline

design,but also save the proofing and experiment costs.

Keywords : air-conditioner pipeline ;modal ; natural frequency ; FEA (finite element analysis)
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Table 1  Natural frequency of structure  Hz

Bk BT M ik B BRI
1 7.30 / 7 40.00 39.00
2 7.90 / 8 50. 00 49.00
3 13.25 / 9 56.00 56.00
4 25.70 25.70 10 65.00 65.00
5 31.70 31.00 11 74.00 74.00
6 33.70 33.70 12 89.00 88.00
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Table 2 Test frequency of structure Hz
Bk Wiz Bk it
1 6.2 7 40.3
2 7.4 8 52.0
3 13.0 9 55.4
4 24.2 10 65.8
5 28.7 11 77.4
6 34.2 12 88.4
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Figure 5  Strain gauge arrangement point
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Figure 6 Equivalent stress curve
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Figure 7 Compressor vibration
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