@ https://ntrs.nasa.gov/search.jsp?R=20170009456 2019-08-29T23:30:05+00:00Z

National Aeronautics and Space Administration

Investigation of the High-Energy Oxidation of FiberForm from DSMC
Analysis of Molecular Beam Experiments

A. Borner?, K. Swaminathan-Gopalan®, K. A. Stephani®, S. Poovathingal¢, V. J. Murray¢, T. K. Minton¢, F. Panerai?, N. N. Mansour¢

aSTC at NASA Ames Research Center, Moffett Field, CA 94035 — ®University of lllinois at Urbana Champaign, Urbana, IL 61801 — “Montana State University, Bozeman, MT 59717 —
IAMA Inc. at NASA Ames Research Center, Moffett Field, CA 94035—¢NASA Ames Research Center, Moffett Field, CA 94035

/0verview of the Effort h

A collaborative effort between the University of lllinois at Urbana-Champaign (UIUC), NASA Ames Research Center (ARC) and Montana State University (MSU) succeeded at developing a new finite-rate
carbon oxidation model [2] from molecular beam scattering experiments on vitreous carbon (VC) [1]. We now aim to use the direct simulation Monte Carlo (DSMC) code SPARTA to apply the model to each
fiber of the porous fibrous Thermal Protection Systems (TPS) material FiberForm (FF). The detailed micro-structure of FF was obtained from X-ray micro-tomography and then used in DSMC. Both
experiments and simulations show that the CO/O products ratio increased at all temperatures from VC to FF. We postulate this is due to the larger number of collisions an O atom encounters inside the
porous FF material compared to the flat surface of VC. For the simulations, we particularly focused on the lowest and highest temperatures studied experimentally, 1023 K and 1823 K, and found good
@greement between the finite-rate DSMC simulations and experiments.
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