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We describe the extension of previous works [5], dedicated to the frame invariance and
the maximum principle preserving of cell-centered ALE schemes.

We propose a spatial second-order extension for cell-centered ALE schemes solving com-
pressible Euler equations. This extension aims to be linear preserving, Galilean invariant,
and extrema preserving on intensive variables (velocity and specific internal energy). For
second-order extension, to design a limiter preserving Galilean invariance is challenging
for vectors and tensors, because a component by component limitation breaks this prop-
erty. Recent works devoted to this topic are for instance [7, 8]. Another approach has
been developed by Luttwak and Falkovitz in [6].

This work is based on the latter method called VIP for Vector Image Polygon. It consists
in enforcing the reconstructed velocities to remain into the convex hull induced by the
neighbouring velocities. We applied this method in the context of a Lagrange+Remap
ALE algorithm. The Lagrangian scheme is Glace [2] or Eucclhyd [7]. Remap is performed
using the Benson-like algorithm described in [4].

The originality of this work is to preserve the extrema of the momentum during the
remapping phase, but also of the velocity. In order to enforce this property, we adapt
the work of [3, 1] to our vector limiter. The main idea is to perform a homothetic
transformation of the convex hull after centering on the first-order velocity value. We call
this procedure the Local Convex Hull Preservation, which is the vectorial extension of
the maximum principle. Moreover, using this idea, we are able to do the link with some
classical limiters for scalar fields.

In the present work, we enforce, in addition, some desirable features to the Lagrangian step
of the ALE algorithm as, for instance, the entropy increase. We use the same techniques
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of a posteriori limitation, relying on the fact that the first-order Lagrangian scheme is
entropic. Similar idea has been developed in the Eulerian framework in [3].

This gives us a fully Galilean invariant and entropic second-order ALE method for the
compressible Euler equations (assuming rezoning is Galilean invariant). This method is
assessed on several classical test problems.
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