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An analysis on power regeneration of hydrostatic
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Abstract: This paper presents an energy saving hydrostatic pressure exchanger for sea water desalination
equipment. In a reverse osmosis(RO) system for desalinating sea water, more than 70 percent of the supplied
sea water, brines which were impassable through RO membrane are bypassed, resulting in high energy losses.
In this paper, a hydrostatic pressure exchanger consisting of an embedded water hydraulic piston motor and a
water hydraulic piston pump was proposed and investigated in order to recover the energy of the bypassed
brines. The pressurized brines are supplied to the embedded water hydraulic piston motor as power sources and
the water hydraulic piston pump is driven by the output torque of the embedded water hydraulic piston motor

as well as electric motor.

Consequently, the energy of the bypassed brines can be recovered. To examine the

electric energy saving characteristics of the hydrostatic pressure exchanger, a simulation model was constructed
using commercial software and experiments were conducted. Through the results of simulation and experiment,

the feasibility of the electric energy saving effect of the proposed hydrostatic pressure exchanger was

investigated.
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k, 1 & F3AS (permeability coefficient for pure
water)

k@9 S (permeability coefficient for salt)

p  FFYE (supply pressure)

Ar  #FHES} (osmotic pressure)
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X (concentration of seawater)

5% (concentration of pure-water)
(permeate flow rate)

cy T3 Ak FE (permeate concentration)

dA - T W3 (membrane area control volume)
Z(upwind scheme)
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Fig. 1 Schematic diagram of a conventional sea
water desalination system
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