Accepted Manuscript

European Journal of

Mechanics

A numerical approach for simulating flow through thin porous media

Alireza Valizadeh, Murray Rudman

PII: S0997-7546(16)30360-0
DOI: http://dx.doi.org/10.1016/j.euromechflu.2017.03.004
Reference: EJMFLU 3149

To appear in:  European Journal of Mechanics / B Fluids

Received date: 30 August 2016

Please cite this article as: A. Valizadeh, M. Rudman, A numerical approach for simulating flow
through thin porous media, European Journal of Mechanics / B Fluids (2017),
http://dx.doi.org/10.1016/j.euromechflu.2017.03.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.euromechflu.2017.03.004

A numerical approach for simulating flow through
thin porous media

Alireza Valizadeh Murray Rudman
Department of Mechanical and Aerospace Engineering Department of Mechanical and Aerospace Engineering
Monash University Monash University
Clayton VIC 3800, Australia Clayton VIC 3800, Australia
alireza.valizadeh @monash.edu murray.rudman @monash.edu

I. SIGNIFICANCE AND NOVELTY OF THIS PAPER

The paper provides a numerical model for fluid interaction
with the thin porous barriers, which is implemented in the
frame work of the smoothed particle hydrodynamics (SPH)
method for the first time. This latter one is the major novelty
of our work. The model we develop and present in this
manuscript is different from previous models of wave interac-
tions with thin porous media. It is not limited to potential
flows, and therefore has no problem with easily handling
complex plate geometry and can be used for any type of
waves including regular, irregular and even breaking waves.
Here we model the perforated plate as a thin continuous media
which interacts with the fluid. As a result, we present a new
formulation of SPH method which is computationally efficient
and accurate for a wide range of fluid dynamic problems. In
particular we use our underlying model for fluid interaction
with porous structures that can be used as permeable breakwa-
ters to damp the wave energy and permit the water exchange
for environmental purposes. Moreover, the developed model
is proposing a new form of permeable boundaries for SPH
method, which to the best of our knowledge has not previously
appeared.
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