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This paper will describe recent advancements to the Aeroheating and Thermal Analysis Code (ATAC3D).  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.    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 that can be utilized with finite element computer codes.  Coupling of CMA with MASCC provides detailed one dimensional 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 discuss recent advances and improvements that have been made to the code and provide analysis results that demonstrate these improvements.  Some of these new capabilities include:

1) Exo atmospheric heating option so that an entire flight trajectory from ascent to reentry can be modeled. 

2) Capability to model a vehicle that is rolling.  Demonstration cases will be presented that demonstrate the code capability and the effectiveness of vehicle roll on reducing peak temperatures and ablation.  

3) Capability to model “burn through” of the ablating surface material.

A status will also be provided on other capabilities that are currently in development.  These include:

1) Coupling to CFD flow solutions.

2) Addition of a radiating shock layer capability.  
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