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3 1D tests

3.1 Description of 1D problems

For 1D tests we have chosen five 1D (in z) Riemann problems from [10}, tests 1,2,4,5,6 plus four
others: test I-tyjis the same as test I but with a large jump in the y-velocity; Noh is the classical
1D Noh problem (38]; test 3a is a modification of test 3 from [10] keeping a stationary contact;
peak is a hard problem with strong narrow peak in density found by Milan Kuchaiik [39]), and the
Woodward-Collela blast wave problem [35]. All the 1D problems except the blast wave problem
are simple Riemann problems with known exact solutions.

All codes are 2D-capable, that is, they have two velocity components. The Riemann problems
are on the interval ¢ € (0,1) (except.for peak which is computed on z € (0.1,0.6) ) with initial
discontinuity at Ty € (0,1) solved for time ¢ € (0,T). The initial conditions are given by constant
left state (pz, vy, vr,pL) of density, z-velocity, y-velocity, and pressure on the interval z € (0, zq)
and right state (pg, ur, vr, pr) on the interval z € (z,, 1). Each test is defined by the ten param-
eters pp,ur, v, Pr, PR, UR, UR, PR, To, T- For all 1D Riemann problems except test I-tyj, the data
are given in Table 1, together with v;, = vg=0. The data for test 1-ty} is the same as for test test
1, together with v, = 1,up = —5. The Noh problem uses the gas constant v = 5/3 while all other
tests use v = 1.4. All Riemann problem tests use natural boundary conditions.

Test oL uy, PL PR Un PR Zg T
[1 1 0.75 1 0.125 0 0.1 0.3 02
2 1 -2 0.4 1 2 0.4 05 015
Noh 1 1 10-¢ 1 -1 106 0.5 1
3a 1 -19.59745 1600 1 -19.59745 0.01 0.8 0.012
4 0.99924 ~  19.5975  460.894 | 5.99242 -6.19633 46.095 |04 0.035
5 1.4 0 1 1 0 1 0.5 2
6 1.4 0.1 1 1 0.1 i 0.5 2
peak | 0.1261192 8.9047029 782.92899 | 6.591493 2.2654207 3.1544874 | 0.5 0.0039

Table 1: Definition of 1D Riemann problem tests

The classic Woodward-Collela blast wave problem {35] computes the interaction of waves from
two Riemann problems with reflecting boundary conditions. The problem is treated again on the
intervel z € (0,1). Two initial discontinuities are located at z; = 0.1 and 7, = 0.9. Tke initial
density is one and the velocity is zero everywhere. Initial pressures in three different regions (left
2, middle pr, and right p,) are (i, pm, 2.} = (1000, 0.01, 100).

For the numerical treatment of most test problem we use 100 grid cells, exceptions being tests
Ja and 4 using 200 cells, blast using 400 and 2000 cells and peck using 800 cells.

Misba foyeba s/ [ /e for /ne
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