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Application of Turbine Energy Recovery Technology in an Island Reverse
Osmosis Desalination Project
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Abstract: The construction of an island desalination project is an important measure to ensure the
water safety of the military and civilian in offshore islands. The double membrane reverse osmosis (RO)
technology with turbine energy recovery device was used in the 1 000 m’/d seawater desalination plant in
an island of Paracel Islands. The project situation and process scheme of primary RO desalination system
are introduced. The operation results showed that the efficiency of energy recovery device was up to 62%
under the condition of 40% recovery rate in the primary RO system. The effect of energy saving is
remarkable and the energy consumption of unit water production is 3.34 kW - h/m’.
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Fig. 1 Flow chart of desalination process in island
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Fig.2  Flow chart of primary reverse osmosis system
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Tab.1 Configuration of the main parameters of the high-pressure pump
£ N BERE | BEw WUE Fe s/ & AHE H AR LIRS HLAL
ZH (m® - h™") #&/MPa (r-min") % 71/MPa J1/MPa kW K /KW
WilE 55 3.1 2 980 74.2 0.1 3.2 65 75
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Tab.2  Configuration of the main parameters of turbine energy recovery
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Tab.3  Primary reverse osmosis system data records
mER RETE IO 7K
okt | AfE | wogE | g | ZPR EEMEEME g g
(m’ -h-') | Ji/MPa | Ji/MPa | [EiMpa | NUE H MR b ) | (S - em™)
41/MPa Ji/MPa | (m +h")

55.80 0.24 3.50 4.90 5.00 0.04 32.00 21.00 612.50

56.90 0.24 3.50 4.90 5.00 0.04 31.90 21.10 597. 80

57.20 0.23 3.50 4.90 5.00 0.03 31.80 21.20 598. 40

59.60 0.23 3.50 4.90 5.00 0.04 31.80 21.10 598.00

56.90 0.23 3.50 4.90 5.00 0.04 31.90 21.10 597.90
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