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ABSTRACT

The muffler, which can reduce the exhaust noise of the
compressor, is a component of the rotary compressor. The
frequency range of noise reduction will vary with different
muffler designs, and the improper design can even cause
counter-effects. This paper discusses the cavity acoustic
modal characteristics of the muffler with the refrigerant
inside, and the influence of size and position of the
exhaust hole on the noise reduction characteristics for the
muffler through finite element analysis (FEA). Firstly, the
acoustic modal analysis on the cavity of original muffler is
performed in FEA software to get cavity acoustic modes,
i.e. natural frequencies and sound pressure mode shapes.
Then, the acoustic harmonic response analysis is carried
out to get transmission loss (TL) curve and A-weighted
sound pressure level of the muffler. Finally, in comparison
of cavity modal parameters with the transmission loss and
A-weighted sound pressure, the sound pressure mode
shape characteristics in the muffler cavity affect when the
noise reduction effect is good or not. In addition, the
position of exhaust hole is placed at where the amplitude
is the maximum or minimum of the sound pressure mode
shape. The same approach is adopted to discuss the noise
reduction effect due to different exhaust hole positions.
Results show the noise reduction when the exhaust hole
position at the maximum is worse than that of the original,
and the noise reduction when the exhaust hole position at
the minimum is better than that of the original in 2800-
3200 Hz. This work also discusses noise reduction of
muffler exhaust hole with different diameters, that are
3mm, 4mm and 5mm. Results showed the larger diameter
of muffler exhaust hole is inversely proportional to the
noise reduction. In future, this approach can be used to the
design of exhaust hole of compressor muffler to have
effective noise reduction.

Keywords: Rotary Compressor, Muffler, Acoustic
Analysis, Transmission Loss(TL)
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