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Design of Supersonic Wind Tunnel for Analysis of Flow
over a Backward Facing Step with Slot Injection
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Department of Mechatronics, Chosun College of Science & Technology
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Abstract A test section of a supersonic wind tunnel was designed for the analysis of flow characteristics over a
backward-facing step with Mach 1.0 slot injection in a supersonic flow of Mach 2.5. The cavity flow of a high-speed
vehicle is very complex at supersonic speed, so it is necessary to do experiments using supersonic wind tunnels to
verify numerical analysis methods. The previous 2D symmetrical nozzle was replaced with an asymmetrical nozzle.
The inviscid nozzle contour was designed using Method of Characteristics (MOC), and the boundary layer thickness
correction was reflected by experimental data from the wind tunnel. The results were compared with a CFD analysis.
The PID control system was changed to be based on the change of tank pressure. This improved the control
efficiency, and the run times of supersonic flow increased by about 1 second. The flow characteristics over a
backward facing step with slot injection were visualized by a Schlieren device. This equipment will be used for an
experimental study of the film cooling effectiveness over a cavity with various velocities, mass flows, and
temperatures.
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Fig. 2. Experimental Setup for Backward Facing Step
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Fig. 4. Test Section of Supersonic Wind Tunnel
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Table 1. Nozzle Design Conditions

Size of Test Section 120x80x1200mM21M
Geometry of Nozzle 2D Asymmetry
Dimension of Exit Nozzle(A) 120mm
Dimension of Throat(A *) 45.521mm
Length of Convergent Part 135mm
Length of Divergent Part s15mm
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