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Are these fluxes correct for linear conservation laws?
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As we can see, HLL flux is only exact for linear cons. laws when there is only one sector in the middle (i.e. 2 eigenvalues <-> 2x2 spatial flux

matrix) with same material properties on the two sides (or slightly more general)
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Read

5. Engquist-Osher scheme. A related scheme is the Engquist-Osher

scheme, which has flux
J+’/" = Fl O(Un (H-l)
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For convex spatial flux we can get rid of integral (the same way that in Godunov flux we could get rid of min operator) to
get:

Although it is difficult to write the Engquist-Osher flux as an approximate Riemann
solver, it shares several features of approximate Riemann solvers. (NHCHISRENN

function has a single minimum at a point w and no maxima (which is the case for
most convex functions), the Engquist-Osher flux can be explicitly computed as
(4.33) FEO(Ur,U7,,) = f (max (U},w)) + f (min (U}},,w)) — f(w).

Compare this with exact Godunov flux

VL ourrepriuia v

(415)  Fpyuy, = F(U},Up,) = max(f (max (UF, @), f (min (U}, @))).

For fluids, read HLLC
cws06_steiner_riemann.pdf

Extend HLL by allowing a contact discontinuity for obtaining approximate solution:

The HLLC scheme is a modification of the HLL scheme in which the missing contact

M&\«/ q if

and shear waves are restored.

x(/@/\ o <85
& 1 if s1 < f < 8
q(x,t) =
@ ¥ #2224
q, if f D> 2T

Integrating over appropriate control volumes, or more directly, by applying the
Rankine-Hugoniot Conditions across each wave, we obtain

DG Page 5



The HLLC scheme is a modification of the HLL scheme in which the missing contact

and shear waves are restored.

(ot

\V\N\lkﬂ/ q fif % <8

APNETA ; Kol
2 qQq T siISsTss
qla.t) = : .

o el T Tr < 8
ai i T2 8.

Integrating over appropriate control volumes, or more directly, by applying the

Rankine-Hugoniot Conditions across each wave, we obtain

f,. =
£ =

fi +si(qf —aqu).
fi +s"(qr —qi),

fr +sr(qr —qr) -

The intermediate states ¢|; and q,. can be derived from

fi = fi+si(q
£
£

- - -
Uy = U, =1Uu

~a). po=pi=p",

f + s (a) —ai). i=w, =

£+ se(qh —qr) . wi =w, wh=uw,,
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Transmitting BC and relation to Riemann solution:
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Is this boundary condition exact?
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