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Definition Sketch of the Problem

Incident wave Plattorm
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Assumptions about liquid and liquid motion:

e Incompressible: p = const |

e lIdeal x=0 II‘ 1 ®d:v=grad ®
e lrrotational curl v =0 AD =0
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1. Andrianov, Hermans A VLFP on Infinite, Finite and Shallow Water;

2. Khabakhpasheva T, Korobkin A, Exact Solution of Floating Elastic Plate Problem,
Both paper presented at17-th International workshop on water waves and floating bodies,
Cambridge,UK, April 14 - 17, 2002.http://www.wsatkins.com/17iwwwfb/proceedings



Assumptions about liquid surface(Linearlized Statement)

w(Xx,t) carpet deflection N(x.t) = Actual surfact
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Equations for Free Surface and Plate
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Initial and Boundary Condition

 a) By prescribing wave maker motion on the upstream boundary
» b) By specifying wave behavior on controlled boundary

Fig. 1 Definition sketch
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o, - o0z 9) Wave maker condition

ob _ 100 (10) Zomerfeld radiation condition
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ol _, (11) Non-flow condition in y direction
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®(x,y,2,0) = h(x.y.2) (12) Initial condition

oo _, (13) Non-flow condition in the bottom of the see/ocean
oz z=-h

Baudic S.F. Williams A.N., Kareem A., A two-Dimensional Numerical Wave Flume, Transaction of AME, Vol. 123, May, 70-74, 2001.
Orlanski, A simple Boundary for Unbounded Hyperbolic Flows, J.Comp. Phys., 21, pp 251-269, 1976.

[Bengquist B, Majda A., Absorbing Boundary Conditions for Numerical Simulation of Waves Mathematics of Computation, V. 31, NO
139, July 1977,



Final Formulation of Initial boundary Problem
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Displacement {Ux, Uy) Distribution at Time T = 11.4 (Damp = 1, Density = 0)
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Simulation of Wave Carpet
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Conclusions

» This paper presents a new deep-water wave energy device
the Wave Carpet. Based on a review of past work we
discuss the main issues that would be critical for such a
deep-water rapidly re-deployable design. We then
conceptually introduce the wave carpet as a feasible
solution.

* We then propose a theory to model the carpet using the
Numerical Wave Tank Concept and formulate the coupled
hydro-elastic time-domain solution for wave generation
and carpet motion in a tank. We then solve this problem
using essential features and advances in FEMLAB in two
dimensions and present typical results.



Afterwards, What Comsol Give to Applied
Mathematician: Personal Point of View?

* New vision: ability look on problems in different
fields of science and engineering?

» Test hypotheses (not only your own) and correct
models of the processes

 Make work ,iIn fact, more fundamental from
mathematical and applied points of view
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