
Desalination and Water Treatment
www.deswater.com
1944-3994 / 1944-3986 © 2010 Desalination Publications.  All rights reserved.
doi: 10.5004/dwt.2010.990

13 (2010) 195–202
	 January

* Corresponding author.

Presented at the conference on Desalination for the Environment: Clean Water and Energy, 17–20 May 2009, Baden-Baden, Germany. 
Organized by the European Desalination Society.

Modified operation of a small scale energy recovery device  
for seawater reverse osmosis

Alfredo Bermudez-Contreras, Murray Thomson*
CREST (Centre for Renewable Energy Systems Technology), Department of Electronic and Electrical Engineering,  
Loughborough University, LE11 3TU, UK
Tel. +44 (1509) 635344; Fax +44 (1509) 635341; email: M.Thomson@lboro.ac.uk

Received 4 May 2009; Accepted 18 October 2009

abstract
The Clark pump reciprocating pressure intensifier is a well established mechanism for highly ef-
ficient brine stream energy recovery in small scale seawater reverse osmosis (SWRO) desalination 
systems. This article describes operation of a modified Clark pump in which the roles of the two pairs 
of chambers are reversed and the general arrangement of the complete RO system is substantially 
altered. In particular, the low-pressure motorised pump that feeds into the standard Clark pump is 
replaced by a high-pressure motorised pump that sits in parallel with it. A conceptual comparison 
of the original and modified arrangements is presented, followed by a discussion of the practical 
modifications made to a standard Clark pump in order to test the concept. The initial tests were 
successful and results indicating specific energies in the range 3.5–4.5 kWh/m3 are presented.
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