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discharge valve behavior using a rigid body valve model

Research on outlet backflow of refrigeration compressor

based on fluid-structure interaction model
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Abstract

Outlet backflow has an important impact on the energy efficiency of reciprocating refrigeration compressors.
The outlet backflow occurs when discharge valve and flow-field interact with each other. Influenced by positon, ve-
locity and flow-field, it is hard to measure the outlet backflow accurately. The fluid-solid interaction model of refrig-
eration compressor is established. The numerical simulations conducted to characterize the circulation of valve mo-
tion and refrigerant process of the refrigerant in the compressor is carried out. The accuracy of the model is verified
by the experimental platform. Based on the fluid-solid interaction model, the outlet flow of the compressor can be
quantitatively calculated. The variation of outlet backflow under different compression ratios, different speeds and
different limiter heights is studied. The simulation results show that the greater the compression ratio, the greater
the exhaust mass flow, and the higher the stopper height, the greater the exhaust return flow. The change of the
speed has much influence on the compressor outlet backflow. The fluid-solid interaction model combines the dy-
namic characteristics of the valve plate to analyze the flow and flow rate changes, which provides a new methodology
for the optimization of the refrigeration compressor.

Key words: refrigeration compressor, outlet backflow, fluid-structure interaction, delay closure, back mass

flow
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