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A study on pressure energy conversion effeciency and internal flow
characteristics of pressure exchanger based on CFD
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Abstract: In order to analyze the pressure energy conversion efficiency and internal flow characteristics of pressure
exchanger, this paper performs the calculation of numerical simulation for the radius of inlet/outlet flow pipes and the flow
field of pressure exchanger at different rotate speeds by the computational fluid dynamics (CFD). It is found through
analysis that the smaller the radius of inlet/outlet flow pipes is, the less the pressure conversion efficiency is, the bigger the
differential pressure at the high-pressure pipe inlet/outlet is, and the higher the mixing rate of high-and-low concentration
saltwater is. The rotate speed doesn’ t exert a unique deterministic impact on the conversion efficiency, and it affects the
pressure energy conversion efficiency of pressure exchanger periodically to different degrees. It is the lowest efficiency at a
rotate speed (n) of 1000r/min. So the small the rotate speed is, the bigger the conversion efficiency is. However, the rotor
speed doesn’ t meet the practical requirement when the speed (n = 1000 r/min) is not corresponding to the energy
conversion efficiency. In the given design flow rate and rotate speed, the pressure exchanger designed in this paper can be
used for pressure exchange, but it needs to be optimized by modelling so as for a further improved efficiency.

Key words: pressure exchanger; radius of inlet/outlet flow pipe; pressure energy conversion efficiency; internal flow char-
acteristics
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