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Abstract

The muffler is a component designed to suppress the exhaust noise of high-pressure refrigerant
in compressor. Through the noise measurement via microphones, it is found that the overall
noise level of the compressor is higher with the muffler than without the muffler. Due to the
complex internal structure of compressor, it is difficult to experimentally quantify the exact
contribution of the muffler to noise reduction. To understand the effectiveness of the muffler in
reducing noise from the rotary compressor, this paper focuses on the acoustic analysis of the
internal cavity within the main body of the compressor. This work predicts the sound pressure
at the discharge pipe and the transmission loss, thereby investigating the contribution of the
muffler in mitigating the internal sound field. Additionally, by analyzing the surface sound
velocity of the model, the sound pressure level in the external sound field can be predicted. The
overall sound pressure level and 1/3-octave band spectra were adopted as sound evaluation
indicators to explore the impact of the muffler on the external noise of the compressor. Results
show that the frequency range of noise reduction is too high, and as a result, it does not
effectively reduce external noise. However, the muffler effectively disperses the noise peak
within the 800 Hz center frequency band to adjacent bands. In the future, analysis can be
conducted on various compressor models, considering different exhaust pressures and
refrigerants, instead of microphone measurements to predict the emitted noise level.
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