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Fig. 2 Comparison between the numerical solutions and the exact solutions of density and velocity at different times
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Table 1  The errors and convergence orders of temperature
N 8 16 32 64 128
L, 1.97E-2 5.33E-3 1.36E-3 3.42E-4 8.57E-5
j2) 1.88 1.97 1.99 1.99
L, 2.45E-2 6.92E-3 1.78E-3 4.48E-4 1.12E-4
P 1.82 1.95 1.99 2.00
+ >\
3 4 e
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A Method of Manufacturing Solutions for Verification

of Lagrangian Radiation Hydrodynamic Codes
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(1. Institute of Applied Physics and Computational Mathemaltics,
Beijing 100094, P.R.China;

2. School of Science, Beijing Technology and Business University,
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Abstract . According to the derivative relation of physic variables between the Lagrangian space

and Eulerian space, a new method of manufacturing solutions was proposed for the verification

of Lagrangian radiation hydrodynamic codes. With this method, the manufactured solutions to

the 1D Lagrangian radiation hydrodynamic equations were given to be smooth and differentiable

in the whole computional domain, without source term in the mass equation. Then the manu-

factured solutions were applied to verify the correctness of the 2D Lagrangian radiation hydro-

dynamic codes. The numerical results show the effectiveness of the presented method.

Key words: radiation hydrodynamic equation; manufactured solution; Lagrangian coordinate;

verification of codes
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