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Abstract

A series of calibration tests were recently conducted at the NAWC T-Range Aerothermal Test Facility to quantify local boundary conditions imparted to a test fixture used to assess tactical missile heatshield thermal response.  The T-Range facility is an air and propane combustion blow down facility capable of simulating supersonic and hypersonic aerothermal environments.  A Mach 1.9 nozzle was used to induce the desired aerothermal environment.  A variety of flow conditions created by varying total temperature and mass flow rate as well as two wedge angles of zero and twelve degrees were investigated experimentally.  Thin skin calorimeters were utilized to collect thermal response and static pressure distribution over the wedge and flat plate test fixture configurations.  These data were then compared to predictions made using both a full Navier-Stokes computational fluid dynamics solver and the Aeroheating and Thermal Analysis Code (ATAC3D).   The resulting predictions were compared to the measured data to verify the anticipated heating conditions at the desired test specimen location.  As a result of these analyses and comparison to test data, it was determined that flow conditions did not match predictions in all cases for the test fixture design and nozzle configuration.  Additional analytic trades were made to identify the potential for flow separation or other unexpected behavior due to the test fixture design or finite nozzle size.  This presentation will describe the thin skin calorimeter design, facility condition evaluation, and the analytic investigations conducted to better quantify the T-Range flow conditions and resulting local boundary conditions on the wedge test fixture.

