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Abstract
The aerodynamic and aerothermal heating at the leeward surfaces of the Apollo capsule flying high angle of attack were found difficult to simulate using conventional tools.  Due to the large subsonic region in the proximity of the shoulder of the base shield, correlation-based tools were found to be inadequate.  CFD tools are too time consuming for conceptual design purposes, and cannot account for the transient effects of material response such as wall temperature and blowing.  An accurate and timely simulation is essential to effectively size the thermal protection system (TPS), to enhance its performance, and to ensure the safety of the crew.
Northrop Grumman Corporation applied a modified version of the MASCC/ATAC program, an inviscid flowfield code with boundary layer solver to simulate this scenario.  The MASCC/ATAC code is believed to be the only non-CFD code that can rigorously perform the simulations on the windward surface.   The predictions on the windward side of the conical surface were found to be in good agreement with flight data over a wide range of environments.  The results are presented in the paper.













