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Investigation on Aerodynamic Heating Characteristics of
Hypersonic Flat Pate/Cylinder Juncture Flow
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2. State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics,

Chinese Academy of Sciences, Beijing 100190, China)

Abstract; In order to study the aerodynamic heating problems induced by shock wave/boundary layer in-
teractions, experiments were conducted in JF12 shock tunnel in Institute of Mechanics, Chinese Acade-
my of Sciences, which is capable of duplicating the hypersonic flight conditions. A flat plate with rela-
tively large size and removable cylinder were selected and coaxial thermal couples were used to measure
the heat transfer. Corresponding numerical simulations were also conducted in effort to better under-
stand the phenomena accompanying in these experiments. Results show that double-peak structure of
the heat flux distribution in front of the cylinder exist, due to the separation and reattachment phenome-
non in the interference area. The peak heat flux, 19 times of which without interaction, was obtained lo-
cated 0. 2 times of the cylinder diameter ahead. Besides, the interaction region was developed backward
as a shape of horseshoe vortex.
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Fig.2 Sketch of the test model
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Fig.3 Typical temperature traces of thermocouple
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Tab.1 Test conditions in JF12 shock tunnel
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Fig. 4 Pressure histories of pitot and stagnation
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Fig. 5 Heat flux distribution on flat plate
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Fig.7 Comparison of heat flux on the center line
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Fig. 6 Experimental heat flux distribution and flow field structure
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Fig. 8 Three dimensional flow field structure
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