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Analysis of Backward Formulation Method for Excitation Load
of Scroll Compressors
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Abstract : When the scroll compressor is installed to the air-conditioner, its vibration will have a great influence on the
stress and strain of the air-conditioner pipeline through the suction and exhaust pipes. In order to obtain the magnitude of the
vibration excitation of the compressor to the air conditioning system, the method of backward formulation for the excitation
load through the vibration displacement response is proposed. Then the position and the number of measurement points for
the vibration response are analyzed and discussed. Finally, the magnitude and loading manner of the excitation force and the
torque of the scroll compressor are obtained. The results show that there is a great difference between the scroll compressor
and the rotor compressor. The excitation load of scroll compressor is mainly the unbalanced centrifugal force and the influ-
ence of the torque can be ignored. And the excitation load has a linear relationship with the square of the running frequency.
The higher the running frequency is, the greater the unbalanced centrifugal force is. In addition, taking the result from the
backward simulation as the load, the vibration displacement response of the suction and exhaust pipe is simulated by MSC
software. Meanwhile, it is found that the results of simulation and test of suction and exhaust pipe are in good agreement in
the whole operating frequency range. The backward formulation method of the excitation load is well verified.

Key words : vibration and wave; excitation load; excitation inverse; response of vibration; scroll compressor
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