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. in planetary atmosphere [4] is a high-fidelity 3D radiation solver (linked to
to spacecraft health during hypersonic entry. ) that delivers upto using finite-

* Recent work indicates volume discretization, mesh reordering, and novel
comparable to thermochemical ablation [1]. reduced-order spectral models.

 Limited characterization
on hypersonic
environment:
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* Vagrant weather + long mission travel times require

. , , exchange information through

* Typical simulation proceeds as follows:
1) Converged pure-gas flowfield solution is obtained
1) using US3D at peak radiative heating conditions.
7)) 2) DUST computes particle dynamics and cell-wise, time-
averaged statistics.
3) NERO accesses data from flow and particle fields to
determine radiation.
Lagrangian Dust . = * Particle extinction efficiency constant, grey body emission.
e « Two scenarios considered:
- during dust storm
Johnston 10-species mixture; CO, + CO radiation
b. Polydisperse dust, Avg. D, = 6 um, n_, =
9x10° #/m? (2007 Dust Storm [1])
- through organic haze
Gokcen 21-species mixture; CN + C, radiation
b. Monodisperse haze, D,, = 1.6 um, n_, =
10° #/m? (Titan Atmospheric Haze Model [5]). No
emission from haze.
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[2] is a massively parallel,
Lagrangian particle solver that links with
unstructured, finite-volume hypersonic flow code.
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* Particle number density/size

Dusty Flows In DLR GBK Wind Tunnel Particle Collisions  Competing processes — additional emission, blocking of
Near Mars 2020 gas-phase radiation — cancel each other out.
* Increased number density can induce significant changes;
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