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Numerical Analysis of Scramjet Nozzle Flow (under Absence of Reaction)
by
Tomiko ISHIGURO, Ryoji TAKAKI, Tohru MITANI, and Tetsuo HIRAIWA

National Aerospace Laboratory

Abstract

A proposal of numerical procedure is given for nonreacting flows of ideal N,
gas through scramjet nozzles by using a multi-grid method and the 3-D Navier-Stockes
equations with the Baldwin-Lomax algebraic eddy viscosity model. Here trailing
edges of side-walls are assumed not to be perpendicular to a streamwise axis. The
computational results of nozzle internal flow such as static pressure, skin friction
coefficient, heat flux, thrust etc. are compared with experimental data for the
under-expansion case with no effect of ambient condition. Both of them agree with
uncertainties of 2-4% for the thrust of nozzle. Flowfields obtained by computations
under various ambient conditions( flow of M.=6 or still gas with pressure of under-

or over-expansion ) are also investigated.
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