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Numerical Simulation of Film Cooling Effect
around Axisymmetric Body in Hypersonic Flow Field
by
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Dept. Acronautics and Astronautics, Kyushu University

ABSTRACT
Film cooling effects due to mass addition on axisymmetric body in hypersonic flow ficld are
numerically investigated and results of numerical simulation are compared w ith experimental data.
Experiments are conducted by using a conventional shock tunnel . Free stream Mach number is 4.25
and cooling gas (N,) is supplied through the slot located at the nose of a hemisphere model. The

direction of mass addition is tangential from the model surface and heat flux around the body is
meas ured.

In numerical analysis, axisymmetric full Navier-Stokes equations are solved by an implicit finite
difference method. LU-SGS scheme are used for the time integration and convective terms are evaluated
by the MUSCL-type TVD scheme based on Roe-type flux spliting.

Numerical resuits show significant decreases of surface heat flux which are also obtained in
experiments and agreement of numerical and experimental results is qualitatively good. More detailed
investigation of the flow inside the boundary layer indicates that the boundary layer is consists of two
sub layers and that the inner layer plays a role of adiabatic wall stucture on the surface. These
characteristics are considered most essental in the determination of film cooling effects in this type of
hypersonic flow.
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