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ABSTRACT

Toward the 21th century,some hypersonic wind tunnels for development of space
planes and supersonic transports are under construction and planned in our country.
For designing these wind tunnels, it is indispensable to make use of CFD technology.

This paper describes a numerical simulation of the nozzle flow of a hypersonic
wind tunnel. The flow through the hypersonic axisymmetric nozzle with exit Mach
number 7.0,which was installed in the hypersonic wind tunnel of National Aerospace
Laboratory (NAL), was calculated by using three-dimensional Navier-Stokes codes
with q - w model of turbulence by T.J.Coakley. The calculated results were
compared with the experimental data, which had also been obtained by NAL,on the
flow distributions at nozzle exit. Comparison with experiment and calculation
shows a reasonable agreement. The effect of wall conditions such as adiabatic wall
or isothermal wall upon the exit flow distributions was also investigated by

numerical simulation.
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