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Abstract: To reveal the motion failure process of the reed valve in a reciprocating compressor and
influencing factors, the single-particle model and cantilever-beam model of valve motion are
established. The relationships of the effective working length, elastic force and valve plate mass
with the changing displacement are taken into account in the single-particle model. The fourth-
order Runge-Kutta method is used to solve the two models in Matlab environment to find an
efficient numerical solution. An experimental system is constructed to measure the actual reed
valve movements and to verify the effectiveness. The measured data are compared with the
calculated results of the two models. It is concluded that the single-particle model can describe
the motion law of the reed valve more accurately. Hence, the influences of valve lift, valve plate

thickness and valve orifice diameter on the dynamic characteristics of reed valve are analyzed with
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the single-particle model. It indicates that with the increasing valve lift, the initial closing angle

of the discharge reed valve decreases while the maximum impact velocity increases; the increasing

valve thickness imposes slight effect on the initial opening angle whereas the initial closing angle

is advanced; with the decreasing exhaust valve port diameter, the valve opening time increases,

the closing time tends to delay and the compressor energy efficiency ratio decreases.

Keywords: reciprocating compressor; discharge reed valve; single-particle model;

cantilever-beam model; dynamic characteristic
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