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Valve Dynamic Analysis of a High Pressure Reciprocating
Compressor
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Abstract :

1A 1E

A complex valve dynamic analysis has been performed with a high pressure

reciprocating gas compressor. Valve dynamic equations, which take into account the flow
continuity and cylinder pressure fluctuation, have been derived. Flow coefficients of valves
has been analyzed, using CFD models. Results have shown that both of the suction and
discharge values behave favorably without any fluttering motions.
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Fig. 1 Piston position as a

function of crank angle.
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[ (k= 1)/k Fig. 3 Free body diagram of suction valve
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- 7} : Natural Gas

Fig. 29 EZ% 9x1 ZgolE9 free body - Density : 0.7294 kg/m®

diagramo. 2 RE, EE PAHA] WB Zgo|E9 - Gas constant : 5085 J/kg- K

TEYAENL - Molecular weight : 16.351 kg/kmole
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Fig. 4 Solid CAD model of the suction
valve.
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Fig. 5 Velocity vector of gas flow at the
fully opened suction valve.
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Fig. 6 Solid CAD model of the discharge
valve,
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Fig. 7 Velocity vector of gas flow at the fully
opened discharge valve.
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PV Diagram
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Fig. 8 Predicted PV-diagram associated with

the high pressure valve system.
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‘Suction Valve Dynamic Behavior
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Fig. 9 Dynamic behavior of suction valve
plate vs crank angle of the high pressure
valve system.

Discharge Valve Dynamic Behavior
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Fig. 10 Dynamic behavior of discharge
valve plate vs crank angle of the high
pressure valve system.
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