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This work deals with the Energy-Momentum-Entropy (EME) consistent time integra-
tion of open thermoelastic systems. While energy-momentum preserving integrators are
well-known for conservative mechanical systems, Romero introduced in [1] the class of
thermodynamically consistent integrators for coupled thermomechanical systems, which
further respect symmetries of the underlying coupled system and are therefore capable of
conserving associated momentum maps.
As mathematical framework for the geometric structure of the non-equilibrium thermo-
dynamics the GENERIC (General Equation for Non-Equilibrium Reversible-Irreversible
Coupling) formalism is used. The GENERIC formalism, originally proposed by Grmela
and Öttinger for complex fluids [2], expresses the evolution equation as the sum of re-
versible and irreversible contribution via a Poisson and a dissipative bracket.
Since the GENERIC formalism does not depend of a specific choice of the thermodynami-
cal state variables [3], we explore the structure of GENERIC formalism using the entropy
density (see e.g. [4]), the absolute temperature (see e.g. [5]) and further the internal
energy density as thermodynamical state variable from which the weak form of the initial
boundary value problem can be gained. Applying the notion of a discrete gradient in the
sense of Gonzalez [6] leads to an EME integrator.
As boundary conditions rely on the specific choice of the thermodynamical state variable
we extend the GENERIC formalism to be suitable for open systems following the pro-
cedure in [7]. The presentation will indicate key differences and similarities between the
alternative choices of thermodynamical state variables and will include several simulations
with different boundary conditions using an energy-based termination criterion.
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