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Noise Reduction of Reciprocal Compressor by Design Modification of
Hermitic Shell
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ABSTRACT

Sound measurement experiments and Finite Element analysis are carried out to understand the
characteristics of the noise propagation and structure of the compressor in this research.

Noises generated from the compressor on various conditions are measured to classify the transmission
path of the noise propagation with respect to the sources. The experiment results show that noises attributed
to the shell bending resonant modes accounts for a major portion of the spectra and that damping spring of
the discharge pipe have a damping effect on some frequency range.

Constructions of the FE model show that the curvature of the upper shell is very important for the
resonance of the upper shell. And, present upper shell has a difficult shape to be manufactured.

And, in this research, shape optimization is conducted to increase the strength of the shell for the
reduction of the noise. Sound spectrum of noise from the modified compressor verified the sound reduction.
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Table 1. Noise Measurement Conditions

Type Structural Operation
yP Condition Condition
Discharge Pipe
A Eliminated Vacuum
B Commercial Vacuum
model
C Commercial Refrigerant
model
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Table 3. Modal analysis results comparison 11

Mode : R

number Experiment | Analysis | Error
¥ 2825Hz | 2857Hz | 1.1%
2nd 2894 Hz | 2920Hz | 1.0%
31 2951 Hz | 2987 Hz | 1.2%
4® 3008 Hz | 3013Hz | 0.2%
50 3103 Hz | 3094 Hz | 0.3%
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Model Top local mode
Flat top 2857Hz
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