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Fig.1 Pressure distribution on

symmetric line of plate
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Fig.3 Heat transfer on symmetric line of plate
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Fig.4 Pressure contours
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Fig.5 Body surface streamlines
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SHOCK WAVE AND TURBULENT BOUNDARY LAYER
INTERACTIONS INDUCED BY CIRCULAR
CYLINDERS WITH VARIOUS HEIGHTS V

Ma Handong Li Suxun Chen Yongkang
(Beijing Institute of Aerodynamics, Beijing 100074, China)

Wu Liyi
(Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract Hypersonic flows around circular cylinders with different heights mounted on a plate
are typical kinds of aerodynamic problems. Experimental investigation has evidenced that the
interaction flowfields have a gradual change state with the cylinder’s height under the condition
of equivalent length between cylinder diameter and boundary layer thickness. From the mea-
sured pressure distributions three kinds of interaction flowfields can be obtained and the ranges of
geometric parameter for each kind is determind.

In present paper numerical simulations are made for the shock/boundary layer interaction
flowfields by composite grid scheme and Reynolds-averaged Navier-Stokes equations. Turbulent
eddy viscosity coefficient is computed by modified Baldwin-Lomax turbulence model. Roe third-
order flux difference splitting algorithm is employed for the computation. This algorithm is proper
to the description of shock and boundary layer and higher order scheme can improve resolution
for the separated flow and reduce the number of gridpoints. The numerical results include not
only the pressure and heat transfer distributions on the typical body surface lines but also some
detailed flowfields structures captured difficultly in experiment such as recompressive suspension
shock near the rear edge of cylinder’s tip, separation flow patterns on cylinder and on the plate
downstream.

By comparison with experimental data and analysis the conclusions can be drawn as follows:
The main characters of computed flowfields are the same as experimental results. The computa-
tional results display clearly the regular patterns of flow structure and distributions of aerodynamic
loads under the different heights of cylinders. The shock impingement or vortex motion may result

in an increase of aerodynamic load on vehicle.
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