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Analysis and Experimental Study of Cabin Noise in Low-Pressure Cabin
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Abstract

analyze the cabin noise level under the combination of fresh air volume and pressure at different levels. The

In order to explore the key factors affecting cabin noise, orthogonal experiments were designed to

depressurization process of the low-pressure chamber was simulated by fluent, and it was found that the fresh air
volume was the key factor affecting the noise in the low-pressure chamber. The results show that the frequency
range of cabin noise is mainly concentrated in the range of 20 Hz ~ 500 Hz, and the experimental results are
compared with the simulation results, and the results tend to be consistent, which verifies the reliability of the
simulation method and provides a reference for reducing the cabin noise and optimizing the cabin environment.
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Fig. 1 Schematic diagram of a low-pressure chamber system
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Tab. 1 Orthogonal experiment table

S JE71/kpa B kg/h
1 74.7 60
2 74.7 90
3 74.7 120
4 57.7 60
5 57.7 90
6 57.7 120
7 442 60
8 44.2 90
9 442 120
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Fig. 2 Cabin laboratory bench and vivarium
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Fig. 3 Simplified model of a low-pressure chamber
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Fig. 4 Grid partitioning details. (a) Complete Grid Diagram,

(b) (¢) (d) Grid refinement for air intake, exhaust, and

breeding cabinets
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Fig. 6 Protocol: 1: Distribution of noise sources in the cabin
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Fig. 7 Protocol: 2: Cabin noise source distribution map
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Fig. 8 Protocol: 3: Distribution of noise sources in the cabin
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Tab.3 Experimental results

B E S BELER/dB
1 60.2

66.6
73.7
57.9
63.7
72.5
56.2
62.0

O 0 N N R WN

71.1

x4 BERMERFTENTER

Tab.4 Analysis of variance of numerical simulation results
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Fig. 10 Detection of low-pressure cabin noise
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