rir

Ho

DOIL http://dx.doi.org/10.5293/kfma.2013.16.1.061
ISSN (Print): 2287-9706

RO/PRO 330l 2jst E/0L{X|/d=Het7|=0 st A
HOH - QEUT . ATA . O[S FIEA”

Study on Water / Energy / Mutual-changing Technology by RO/PRO Process

Youngkwon Choi’, Taekgeun Yun’, Jinsik Sohn’, Sangho Lee”, June-Seok Choi”

GALE

Key Words : Reverse osmosis( S+ 3

(ANF3 Yh

g); Pressure retarded osmosis( Y22 % +FF);Power generation( 7 & 4LH energy generation

ABSTRACT

Water is an integral part of energy production because it is used directly in many power generation systems such as

hydroelectric power plants and thermoelectric power plants. Water is also used extensively in energy-resource extraction, oil,

natural gas, and alternative fuels refining and processing. Recently, osmotic power systems using seawater and freshwater has

been also investigated to produce electricity in a sustainable way.

This study focused on the use of RO and PRO for the mutual conversion of water and energy. This system allows the

production of water from seawater if there is not enough water. It can also generate electricity from salinity gradient of brine

water and fresh water if there is not enough energy. To demonstrate the feasibility of this technology, a set of laboratory-scale

experiments were carried out using a specially-designed RO/PRO system. The efficiency of energy conversion was theoretically

estimated based on the results from the experiments. The results indicated that water and energy could be easily converted using

a single device. Nevertheless, a lack of optimum membrane for this purpose was identified as a major barrier for practical

application.
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Fig. 1 Basic concept for RO/PRO system for water/energy
conversion.
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Fig. 2 Experimental set-up for RO/PRO
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Table 1 Experimental conditions
Items Conditions
Membrane Forward Osmosis Membrane (HTT, US.A)
Flow condition Counter—Current Crossflow
Effective membrane area 0.014m*(95.0lmm x 14558mm)
PRO 0, 5, 10, 15, 20, 25bar
Pressure
RO 40, 50bar
Feed solution DI water
Feed Flow rate 480ml/min
water
Initial volume 2L
Draw solution NaCl 0.6M
Drayv Flow rate 4800ml/min
solution
Initial volume 2L
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Fig. 3 Effect of applied pressure on flux in PRO mode
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Fig. 5 Comparison of model calculation
with experimental power density in PRO mode
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Fig. 6 Effect of applied pressure on flux in RO mode
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