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Fig. 1 Seawater desalination process using centrifugal
energy recovery device
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Fig. 2 Seawater desalination process using positive

displacement energy recovery device
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Fig. 3 Configuration and principle of centrifugal energy
recovery device
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Fig. 4 Principle of positive displacement energy
recovery device
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Fig. 5 Two-Stage membrane system without energy
recovery devices
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Fig. 6 Two-Stage membrane system using centrifugal

energy recovery device
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Fig. 7 Two-Stage membrane system using positive displace-
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Application Analysis of Energy Recovery Device in Multi-Stage
Membrane System

SUN Yonglong
(Qinghai Salt Lake LanKe Lithium Industry Co., Ltd., Golmud, 816000, China)

Abstract: Energy recovery has become a significant energy-saving measure in the application of membrane
separation technology in environmental water treatment and material separation industries. Currently, en-
ergy recovery devices (ERDs) are most widely used in reverse osmosis seawater desalination systems,
where single-stage membrane processes are predominant; in such configurations, positive displacement en-
ergy recovery devices demonstrate notable advantages in energy efficiency. However, in the multi-stage
membrane systems commonly employed in environmental and materials separation applications, the adop-
tion of energy recovery devices remains relatively limited, and the criteria for their selection and the evalua-
tion of their energy-saving effects are still not well established. This paper introduces the types, working
principles, technical characteristics, and suitable processes of energy recovery devices. Through in-depth
analysis of practical cases, it examines the system energy consumption associated with different processes
and different types of energy recovery devices, and discusses the basis for selecting ERDs in multi-stage
membrane systems. These findings are expected to contribute to the broader application of energy recovery
devices in such configurations.

Key words: Energy recovery device; Multi-Stage membrane systems; Energy consumption analysis





