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The Application Analysis of ENO Schemes

HOU Zhong-xi LIANG Jian-han WANG Chen-yao
College of Acrospace and Material Engineering National Univ. of Defense Technology Changsha 410073
Abstract A class of high order and high resolution ENO schemes is carefully studied and analyzed. Through using ENO schemes
to calculate some model problems and comparing the results with common TVD scheme it shows the advantages of high order schemes in
calculating complex flow problems. Through analyzing the results and problems in calculation some cautions are given. It also shows that
high order ENO schemes can not only decrease the magnitude of mesh but also improve the accuracy of parameter and its' derivative in
calculation.
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1
Tab.1 Truncated error analysis on results of different scheme
L L L L
ENO-4 4 1.63019e-4 7.19316e-6 5.46321e-4 4.57072e-5
ENO-3 3 3.02972¢-4 1.54318e-5 5.88983e-4 5.03078e-5
NND 2 8.10031e-4 5.60951e-5 9.38982¢-4 9.30951e-5
2
CFL=0.5 t =0.5
1.0 x < 0.15
fx =10.5+0.5 cos ™ «x-0.15 /0.2 0.15 < x < 0.75
0.0 x > 0.75
2 Lo
Tab.2 Variable’ s truncated error on L
NND ENO-3 ENO-4
50 4.67515e-2 1.3779¢-3 9.08995¢-3
100 2.02641e-3 4.677e-4 2.67398e-4
200 8.4254e€-3 1.863e-3 9.52005¢-4
3 L
Tab.3 Variable' s truncated error on L,
NND ENO-3 ENO-4
50 1.22138e-2 1.87002¢-3 1.02739¢-3
100 3.76334e-3 4.19826e-4 2.00145e-4
200 1.07753e-3 9.25983e-5 4.02213e-5
3
1.0 50 ENO L 1.38%
L, 0.187%
3 4 ENO 3 ENO
NND
4 L.
Tab.4 Variable derivative' s truncated error on L
NND ENO-3 ENO-4
50 1.45495 5.6827e-1 3.9892¢-1
100 1.0037 4.2475e-1 2.4925e-1
200 7.15713e-1 2.65404e-1 1.89%6e-1
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Tab.5 Variable derivative' s truncated error on L;
NND ENO-3 ENO-4
50 4.58458e-1 6.71173e-2 4.73523e-2
100 2.02022e-1 2.98816e-2 1.66983e-2
200 9.12001e-2 1.24739¢-2 6.50455e-3
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