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ABSTRACT

The outdoor unit of conditioner is of concern for its noise and vibration (N&V). The major noise source
in the conditioner that consists of many components may be blamed from the compressor. Although the
compressor is the component that can excite the whole system, the outdoor unit’s N&V can be interaction
effect among components. This work develops the measurement plan to examine the operating N&V for the
outdoor unit. Both the Receiver and Path Tests are conducted, respectively. Several microphones and
accelerometers are placed accordingly to measure the system’s N&V for Receiver Test at different running
speeds of compressor for air-conditioner mode. The noise spectrum can be observed as the broad band
characteristics. The vibration spectrum as well as the time-frequency plot at different speeds can be related to
noise spectrum and identified for the critical bands of frequencies that contribute to N&V significantly. The
structural modal testing on the case body and inner components, such as the compressor and pipe lines, of
the outdoor unit is carried out and known as the Path Test, i.e. experimental modal analysis (EMA). Results
from Path-Test can assist to diagnosis the structural path for noise transmission. The case bodies and pipe
lines are strongly related to the radiated noise at some spectral response. Other than the Receiver Test for
N&V on the outdoor unit, this work also performs EMA on the components of outdoor unit and helps to
identify the noise radiation from the structural path. The experimental approach in studying N&V of outdoor
unit can be applied to other products as well.

Keywords: outdoor unit of conditioner, receiver test, path test, experimental modal analysis (EMA)
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