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This paper will demonstrate the use of the Aeroheating and Thermal Analysis Code (ATAC3D) for planetary re-entry environments.  This tool was developed under an Army SBIR contract with the objective to integrate the Maneuvering Aerotherm Shape Change Code (MASCC) with the Charring Material Thermal Response and Ablation Code (CMA) and provide a means of generating finite element thermal boundary conditions for missile design.  is the result of the coupling the thermal analysis capabilities of the Charring Material Ablation (CMA) finite difference code with the Maneuvering Aerotherm Shape Change Code (MASCC).  ATAC3D represents the state-of-the-art in efficient aerothermal heating analysis.  The code uses the axisymmetric analogy and solves the integral momentum and energy boundary layer equations along streamlines around the body providing a means of obtaining 3-dimensional transient aerothermal boundary conditions.  Coupling of CMA with MASCC provides detailed 1D in-depth transient thermal solutions at each node point on the body for a single analysis run.  The surface temperature and ablation mass flux are explicitly coupled with the flowfield solution providing realistic transient hot wall boundary conditions for more detailed thermostructural finite element analysis.


The proposed paper will demonstrate the use of ATAC3D with three re-entry studies.  The first study will be a comparison with data taken for the Apollo program.  Comparison will be made with thermocouple data from Apollo flights.  The second study will be comparisons with thermocouple data taken from the Shuttle re-entry flights.  The third study will be comparisons with aerodynamic data measured during the Viking descent into the Martian atmosphere.









