PROJECT # 3

The Euler equations governing unsteady compressible inviscid flows can be expressed in conservative form

as:
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and the internal energy of the gas
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E = peint + 5p(ui + u3) (3)
The Euler equations are not complete without an equation of state. We choose an ideal gas for which
p
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The initial conditions are p = 1.4, u = 3, v = 0 and p = 1. Use the fourth-order Runge-Kutta method
with AUSM*-up scheme !, to solve the forward facing step problem given in Figure 1 at ¢t = 4. The state
variables U are defined at the cell centers.
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Figure 1: The forward step problem at M., = 3 with boundary conditions.

The AUSM™-up for all speeds

where a1/ = (ar +ar)/2

M=, (®)
M = min(1, max(M?, M2)) (7)
fa(Mo) = Mo(2 — Mo) (8)
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and py/2 = (pL + pr)/2, Kp = 0.25 and o = 1. Then the mass flux
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the pressure flux
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and
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where the local enthalpy is given by
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