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Improved weighted essential non-oscillatory methods in
hypersonic heat-flux simulation
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Abstract: Numerical scheme is one of the most important factors for hypersonic heat
flux numerical simulation. Weighted essentially non-oscillatory (WENQO) scheme was im-
proved to meet the above requirementsutilizing hypersonic flow characteristics to control the
numerical dissipation. The improved scheme can effectively distinguish shock and other re-
gions of large gradients with high resolution, and reduce numerical dissipation to improve
numerical high-resolution near the wall. Three numerical experiments indicate that the nu-

merical method proposed here is effective.
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Table 1 Stagnation heatingrates of grid Reynolds

numbers and different schemes of sphere

Re,=5 Re,=10 Re,=20 Re,=40

TVD 0.0172 0.0106 0.0072 0.0067 4
Jiang-WENO 0.0137 0.0115 0.0088 0.0072 Fig. 4 Mach lines of plane of symmetry of
Im-WENO  0.0109  0.0098 0.0091  0.0087 single cone
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Fig. 5 Longitudinal heating-rate distributions on

single cone of 0°angle of attack
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Fig. 6 Grid of plane of symmetry of biconic
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Table 2 Stagnation heating-rates of different

schemes of biconic

TVD Jiang WENO Im-WENO

0.0305 0.0164 0.0186 0.0297

Fig. 7 Mach lines of plane of symmetry of biconic
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Fig. 8 Longitudinal heating-rate distributions on

biconic on windward side
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Fig. 9 Longitudinal heating-rate distributions of

bicone of sideward
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