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Abstract: To characterize the dynamic contact excitation of the arc-harmonic curve combined
rotary vane compressor blade, firstly, based on the gas thermodynamic control equation, a
mathematical characterization model of the compressor element volume in the process of suction,
compression and discharge of the working medium was derived, and the gas pressure variation of
compressor elementary cavity was studied. Meanwhile, miniature pressure sensor was made, and
a test-bed for measuring the gas pressure in the elementary cavity of rotary vane compressor was
built to test and verify the rationality of the calculation method of gas pressure. Furthermore,
based on the D’ Alembert’s principle, the rigid body dynamic equation of the blade was

established, and the nonlinear dynamic contact excitation force between the blade and chute, as
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well as between the blade and cylinder block, was calculated. Finally, the effects of blade offset,
blade quality, rotor revolving speed, back chamber pressure and other parameters on the dynamic
contact excitation of the blades were studied. The results show that: the analytic calculation
curve of the gas pressure in the elementary cavity agrees well with the measured curve; the
optimization of the blade offset can improve the load condition of the blade to a certain extent, but
the blade quality has little influence on the load condition; under the rated back chamber
pressure, when the revolving speed is higher than 8 020 r/min, the blade is separated from
cylinder. So, in order to prevent the blade from separation and reduce friction and wear, the
pressure in the back chamber should be dynamically controlled according to the correlation law
between the revolving speed and the back chamber pressure. These calculation results of the

dynamic contact force can be taken as excitation data for mechanical noise prediction of rotary

vane compressor.

Keywords: rotary vane compressor; elementary cavity pressure; dynamic contact excitation
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