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3D numerical simulation on mixing process in ducts of rotary pressure exchanger
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ABSTRACT

Since there is no physical barrier between the brine and seawater streams in the rotor ducts of
rotary Pressure Exchanger (RPE), the degree of mixing between these streams has become an
important criterion of the performance of RPE. In this paper, a 3D numerical simulation mode
of a whole RPE is presented, followed by an illustration and discussion of the computational
results to analyze the relationship between the rotation speed, flow rate and fluid mixing. It is
demonstrated that under certain conditions, a stable liquid plug can be formed in RPE chan-
nels. It is clearly seen that movement of a liquid piston separates the fresh water and brine to
prevent from over-mixing with each other. Moreover, the mixing in RPE was controlled by the
operating conditions. It was found that the volume mixing ratio rises with increase of flow rate
and decrease of rotation speed.
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