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Background Proof-of-Concept Results : EEV ot

*Lack of an integrated aerothermal database that runs in-the- | ¢ Nominal trajectory BP9
loop with flight mechanics simulations e

»Capability can allow for increased fidelity aerothermal results o e oot
to be generated from simulations

*This poster will present the proof-of-concept development
with numerical results for Earth Entry Vehicle (EEV)
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*EEV CFD cases were run at freestream conditions pulled from mpac
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(Left) Flight Domain and (Right) Interpolation Domain Validation Check Between the “In-The-Loop” Interpolator and
the Original EEV Post-Processing Script
*CFD surface variables are linearly interpolated within a
triangulated mesh (e.g., Delaunay triangulation). * Monte Carlo Results . control): sim Hz = 0 -> No ATDB-in-the-loop
*Fach (variable, body point) combination has an * Exponential increase in run-time with increasing Sim Hz and Monte
independent interpolation space. Carlo Run Size | | |
30y Point 1 S0y Point 2 1 Hz provide balance between run-time and interpolation accuracy
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POST2-ATDB In-The-Loop Concept of
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Operations =
w
 ATDB written in C++ and compiled with POST2 C-code =
—
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POSTZ: database -
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Nominal Monte Carlo Run- |Post-Processing Run- | Post-Processing Disk
. . Run-Time |Time (sec) Time (sec) Space Cost (GB)
* JSON file used to define aerothermal model (sec)
No ATDB-in- |8.293 7 min, 19.225sec |12 min 21.919 sec 9.3
the-loop
ATDB-in-the- |9.565 8 min, 30.017 sec |0.00 sec 0
loop

* Overall, integrated ATDB-in-the-loop with POST2 shows promising results
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