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Objective
The objective of this work is to showcase and analyze the coupling between the material response and the aerothermal environment in simulating the Mars

atmospheric entry of the Mars 2020 in 3D. This work represents an important milestone toward the development of validated predictive capabilities for designing
thermal protection systems for planetary probes.
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‘We are comparing the uncoupled and coupled approaches for Mars entry conditions
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 Significant differences in heating between
coupled and uncoupled cases

No blowing

« Underpredicting flight data. Adding radiation
and char blowing could possibly alleviate
discrepancies.
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Future Work:

« Efforts have been made to create a coupling
process which includes char
blowing/recession [6].

« See poster by Georgios Bellas
Chatzigeorgis and talk by Brett Cruden

* A Mars 2020 coupled case which includes
radiation is currently being run.

« Using comparison between coupled and

uncoupled cases to create new blowing Ratio of Coupled and Uncoupled Heat Flux at 80.2s
correction models.

Sphere Case for MSL

» 2D axisymmetric sphere case with | CiFglgs: MEDLI
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* Includes radiative heating.

 No DSMC or char blowing/recession.

* Good agreement with flight data.
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