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Experimental study of free-stream Mach number effect on supersonic flows around a delta wing
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Effect of free steam Mach number and angle of attack on flow type around a delta wing with blunt leading edge are experimentally studied
in subsonic to supersonic flow regimes. Surface pressure distribution and surface streamlines are measured with pressure measurement
system based on pressure sensitive paint and oil flow visualization technique. The present results indicate that the fully attached flow
pattern exists near the leading edge while the flow pattern with primary vortex and secondary vortex is dominant and that the boundary
between the different flow pattern moves forward as freestream Mach number increases in free stream Mach number of 0.6 to 1.2 and at
angle of attack of ten degrees. The present results also indicate that flow type with attached flow near the leading edge appears near the
trailing edge and the boundary moves forward as freestream Mach number increases in free stream Mach number greater than 2.4 and at

angle of attack of ten degrees.
suppressed compared with the flow at angle of attack of ten degrees.
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The flow pattern is qualitatively same at lower angle of attack while the primary and secondary vortices are
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(a) Definition of My and ay

(b) classification of flow field
by Wood and Miller
Fig. 1 Classification of flow field around a delta wing.
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Fig. 2 Conditions of the present experiments.
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Fig. 3 Euler model.
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Fig. 4 Pressure measurement system using PSP.
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Fig. 5 Oil flow results at angle of attack of 10 degrees.
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Fig. 6 Mach number effect on the separation and attachment points

at angle of attack of 10 degree.
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Fig. 7 Measured flow at M=0.7, «=10"
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Fig. 8 Measured flow at M=1.6, «=10"
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Fig. 9 Measured flow at M=2.6, «=10"
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Fig. 10 Angle-of-attack effect on the separation
and attachment points.
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