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Wind Tunnel Testing and Numerical Study of Three-dimensional Hypersonic Inlet
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Abstract

A streamline-traced Busemann inlet, which has semi-elliptical, semi-rectangle entrance and rectangular exit, was tested
in Wind Tunnel Lab. of ISAS in a Mach 4.0 freestream flow and numerical analysis was implemented. To achieve inlet
starting at low speed, a sliding door was incorporated in the inlet cowl to reduce the internal contraction ratio. Because
of this mechanism, MCR(mass capture ratio) and TPR(total pressure recovery) were measured in both start and unstart
condition. At starting condition, MCR=34.0% and TPR=41.8%. Numerical study was performed in using a fast
unstructured CFD code FaSTAR. Compared to experimental results, CFD simulations predicted flow field in the

isentropic area, but had a large error in the inlet performance.
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