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Abstract In this article, the loosely-coupled method is applied to simulate a two dimensional hy-
personic fluid-solid thermally-coupled flow around the leading edge of an axisymmetric flying vehicle.
The outer flow field governed by the unsteady Navier-Stokes equations and the inner temperature
field governed controlled by unsteady heat-conduction equation are both solved by the commercial
code FLUENT. From the differences of results of heat transfer rate, surface temperature, and heat
transfer coefficient which were obtained by the loosely-coupled simulation at the same instant but
with different forward time steps for outer and inner computations the influence of forward time steps
are revealed. Such results have a positive significance for the research of the hypersonic vehicle flying

simulation by the loosely-coupled method.
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Fig. 2 Surface temperature distribution at different
time upon fixed time step (A7 =10 s)
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Fig. 3 Surface heat transfer rate distribution of different
time upon fixed time step (A7 = 10 s)
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Fig. 5 Surface temperature distribution at the same

moment (7 = 20 s) upon different time steps
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Fig. 6 Surface heat transfer rate distribution at the same
moment (7 = 20 s) upon different time steps
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Fig. 7 Surface heat transfer coefficient distribution at the

same moment (7 = 20 s) upon different time steps
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