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Numerical Simulation of Coupled Aeroheating and Solid Heat
Penetration for a Hypersonic Blunt Body

XIA Gang, LIU Xin2jian, CHENG Wer2ke, QIN Z2zeng
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The coupling problems of acroheating and solid heat penetration are very important to aerospace and engineering
applications. The looselycoupled and the full?coupled methodology are both applied to simulate a tw@dimensional hypersonic
fluid2solid thermally coupled flow around a cylinder. The unsteady Navie® Stokes equations and the 2D unsteady heaf conduction
equation are derived, solved by the finite volume and the Galerkin finite element methods respectively. The couplingis processed
by the boundary conditions of heat flux and temperature at the fluid/solid interface. The flow part is solved by AUSM+ and
explicit mult2step Rung@Kutta method. The results are compared with the experimental data and computational results from
the reference. T he method is shown to give good predictions of the temperature variation and heat flux distribution, and the
losely coupled method is shown to be more efficient and similar accurate if the characteristic time for fluid is far less than the
time for solid.
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Fig. 1 The principle of coupling at flui®solid interface
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Fig.2 Grid and zones of the coupled computation
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Fig.3 Temperature distribution of the cylinder at different time
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