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Context Aims Investigate unsplit approaches
1 — Schemes constructed from the fully coupled relaxation system
— Hyperbolic relaxation systems: ;W + 0,f(W) = ER(W) Asymptotic-Preserving Schemes — Numerical solver based on the exact integration of the source term
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Asymptotic preserving property

Let the constant sequence of cell-averaged values (W;l)’",W§2)‘") be known at time t", for j € Z. Under the CFL condition At maxi<i<n Ai < Az, the scheme is asymptotic preserving: it remains
consistent with the hyperbolic relaxation model for all € > 0, and converges, as € — 0, to the stable and consistent FORCE scheme associated with the limiting hyperbolic equilibrium model.

* The FORCE scheme, applied to homogeneous hyperbolic system, satisfies a global discrete entropy inequality [4], making the proposed scheme entropy satisfying in limit £ — 0.
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Build an ARS W(x/t; W,, W,) to approximate Wg (z, t; W, W,.) of the Riemann problem. 3. Integral consistency relation @ o
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1. Solve the ODE system (1) with initial data: W®%(0) = W W®-R(0) = W 4. Assuming that {Q};-1; = {Q}j.s+1 and replacing W; with Q(W; ), we obtain {Q}
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Definition of {Q},,,

Assume that {Q}¢ , does not depend on At, it holds: Fﬁ—)ip = )\/\T_)\e)\e (Wﬁr)i W§1)’n) = A%)\Z (/\ef(l)(WiLl/Q(At)) = )\rf(l)(WﬁLl/Q(At))
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Asymptotic preserving property

Let the constant sequence of cell-averaged values (W(l) " W§-2)’") be known at time t", for j € Z. Under the CFL condition 2At max;cz (|)‘é,j+1/2|» |)\m-+1/2|) < Az, the scheme is asymptotic
preserving: it remains consistent with hyperbolic relaxamon model for all € > 0, and converges as, € — 0,to the stable and consistant HLL scheme [2] for the limit hyperbolic equilibrium model.

* The scheme satisfies a discrete local entropy inequality up to a numerical error of order %.
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