POSTER SESSION OF THE XVIII SPANISH-FRENCH SCHOOL Jacques-Louis Lions

ABOUT NUMERICAL SIMULATION IN PHYSICS AND ENGINEERING
Las Palmas de Gran Canaria, June 25-29, 2018

Reduced Basis Method for natural convection in a variable height
cavity

T. Chacon Rebollo; E. Delgado Avila* and M. Gémez Marmol®

Keywords: Boussinesq model, VMS-Smagorinsky, natural convection, Reduced Basis Method, geometrical parametrization,

Empirical Interpolation Method.

Mathematics Subject Classification (2010): 65N12, 65N15, 65N30, 76F65.

In this work we present a Boussineq VMS-Smagorinsky Re-
duced Basis model applied to a natural convection in a cavity.
We consider that the cavity domain is parametrized by a geo-
metrical parameter that modifies the height of the cavity.

With this Reduced Basis method we are able to compute a real-
time solution of a parametrized PDE by using a Galerkin pro-
jection onto a low dimensional space. This low dimensional
space is built by certain solutions of the FE problem, called
snapshots, selected throughout a Greedy algorithm, where the
construction of an a posteriori error estimator becomes essen-
tial.

This a posteriori error bound estimator is developed accord-
ing with the Brezzi-Rappaz-Raviart theory, and is an extension
of the one introduced in [2] for the Smagorinksy turbulence
model, and the Navier-Stokes equations [3, 5].

In this Boussinesq model, both the eddy viscosity and eddy
conductivity are modeled by a VMS-Smagorinsky setting [1].
These terms are highly non-linear and we need to linearize
them by the Empirical Interpolation Method, that allows us
to store parameter-independent matrices in the offline phase.
Thanks to that, in the online phase we can compute real-time
solutions.

Finally, we present numerical results developed in FreeFem-++
(cf. [4]), for which we show the speed-up rate in the computa-

tion of the Boussinesq solution, for different geometry config-
urations of the cavity.
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