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Abstract
The issue of noise in household appliances is of

great concern. This paper focuses on the process of
noise reduction design for a dual-cylinder compressor
with abnormal sounds. Firstly, the compressor's
operation is measured using a microphone to identify
abnormal frequencies at 1060 Hz and 1380 Hz.
Subsequently, to understand the origin of the abnormal
noise, experimental modal analysis(EMA) is conducted
to obtain modal shapes corresponding to the abnormal
frequencies. It is found that the abnormal noise is
induced by the vibration mode of the lower part of the
accumulator. To further identify specific vibrating
components and design solutions, finite element
analysis(FEA) is performed on the validated compressor
model. Using sectional functionality, it is revealed that
the root cause of the vibration mode in the lower part of
the accumulator is the movement of its inner tube.
Consequently, adjustments are made to the bracket and
reinforcement plate through FEA to enhance the
constraint of the lower part of the accumulator for
vibration reduction and noise mitigation. Results from
multiple analyses are recorded, showing a reduction of 1
dB in the total vibration level of the problematic
frequency band after relocating the bracket and adding a
reinforcement plate to the lower part of the inner tube.
This article establishes a systematic process for noise
measurement, analysis, and diagnosis, which can be
applied to other systems experiencing vibration noise
issues in the future.

Keywords: Compressor, Filter Bottle, Vibration
Analysis, Diagnosis, and Improvement
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