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Vibrational Power Analysis of Multi-dimensional Vibration System with
Rotational Terms Included and Its Application to Compressor System
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Abstract

In a practical vibration isolation system, vibration is transmitted from the source to the receiver through
several paths such as more than one inter-connected point and multi-degree of freedom at each connection
point. Therefore, the major path investigation for vibration transmission among them is often required in a
point of view of isolation. For the path analysis of multi-dimensional vibration isolation system, it is useful
to employ the concept of vibration power in high frequency range where radiation of noise from the receiver
structure is concerned. The idea is simple to understand and formulate but rather complicated to apply in
practice. For an accurate estimation of power flow especially over a high frequency range, it is well known
in theory that rotational motions should be taken into consideration together with translational motions at
inter-connected points. In reality, however, power transmissions related to rotational terms are often
neglected mainly due to difficulties in the instrumentation. In this paper, necessary formula and measurable
mechanical quantities for vibration power analysis will be reviewed and experimental results with rotational
terms included for compressor system in a commercial air conditioner will be shown.
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Fig. I Schematic representation of multi-dimensional
vibration isolation system
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Fig. 2 Vibration power transmission paths
in compressor system
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