¢! Desalination and Water Treatment 25 (2011) 91-97
www.deswater.com January

1944-3994 / 1944-3986 © 2011 Desalination Publications. All rights reserved.
O doi: 10.5004/dwt.2011.1851

Simulation of the spiral wound RO membranes deformation
under operating conditions

S.A. Avlonitis**, D.G. Pavlou®, S. Skourtis®

“Laboratory of Production, Process and Environmental Engineering, "Laboratory of Engineering Structures and Mechanics,
Technological Education Institute of Halkida, (T.E.l.-Halkidas), 34400 Psahna Evia, Greece
Tel. +30 6937206502; Fax +30 2228099664; email: savlon@teihal.gr

Received 11 February 2010; Accepted in revised form 25 July 2010

ABSTRACT

A mathematical model for the simulation of the deformation of the spiral wound reverse osmosis
(RO) membranes in real operating conditions for seawater was developed. A simple analytical
equation for the trans-membrane pressure was used and a mathematical procedure was applied
to determine the membrane compactions. The derived mathematical model can be considered
as a tool to give a detailed picture of the membrane deformation in real operating conditions, in
order to relate the membrane compaction with the water flux decline. The estimation of the 2D
compaction is based on the modeling of the composite membrane using the theory of a plate on
an elastic substrate. Results indicated that the compaction of both composite membrane layers is
varying smoothly along the membrane surface. The maximum compaction of the active bi-material
polyamide-polysulfone on top of the membrane is located at the point (x, y) = (0 cm, 117 cm) having
valuew,  ~0.1 um while the maximum compaction of polyester sub-layerisw, =16 um taking
place at the interior point (x,y) = (29 cm, 82 cm) for the 8” RO membrane modules.
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