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Ground tests have airflow turbulence that are not found in flight tests. Computational fluid dynamics (CFD) has attracted
attention to understand the effects of this turbulence. The flow in small-sized supersonic wind tunnel with wire grid was
simulated by RANS. At upstream of the wire, boundary layer separations and a choke were observed, and a complex
shock wave structure was observed at downstream. However, the larger the wire diameter, the farther the wall static
pressure was from the experimental value. It is thought that the main cause is that boundary layer separations in the
upstream of the wire is overestimated.
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Fig.1 Small-sized Supersonic Wind Tunnel.
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Fig.2 Calculation model.

Fig.3 Calculation mesh near wire.
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Fig.4 Wire grid (wire diameter 0.4mm)[mm]
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Table2 Boundary conditions.

Inlet Outlet Wall

U[nvs] zero gradient | pressurelnletOutletVelocity | no slip

p [kPa] 99.11 waveTransmissive 12.78 | no slip
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Fig5 Static pressure of center plane.
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Fig.7 Static pressure on side wall center (without wire).
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Fig.8 Velocity in the flow direction (without wire).

Table3 Thickness of boundary layer (without wire).
RANS exp.
J o, [mm)] 2.119 1.7~1.8
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Fig9 Static pressure at the center of the tunnel near wire.
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Fig. 11  Simplified image of shock wave structure (0.1mm).
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Fig. 12 Simplified image of shock wave structure (0.2mm).
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Fig. 13 Simplified image of shock wave structure (0.3mm, 0.4mm).
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Fig. 14 Velocity in the flow direction.
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Fig. 15 Wall static pressure for each wire diameter.
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Fig.16 Wall static pressure (calculation vs. exp.)
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Fig.17 Static pressure at the center of the tunnel.
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