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The entry of micrometeoroids into the atmosphere is a complex P Left Inlet - Freestream
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principles model which simultaneously captures the coupled physics of The FEM is a numerical method for solving partial Table 1: Simulation Properties Figure 5: Meteoroid Discretization
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: Figure 6: Coupled DSMC-FEM meteoroid flow
This work demonstrates progress towards the development of a (at elements) (at nodes) solution, qualitative

coupled solver that tackles micrometeoroid entry as a fluid-structure-

thermal interaction problem. Within the fluid, the flow field is solved X0 :position of ™" node [m] Updat; mesh :
using the Direct Simulation Monte Carlo (DSMC) method. Within the X0 wvelocity of {*" node [mis] el Conclusion
micrometeoroid, the thermal and structural properties are solved usin 0: temperature of " node [K] e - AERCGESHREM) : : : : :
’ P 5 fi force on element i [N] temperature| x. x. 9. This work demonstrates the successful configuration and integration of

the Finite Element Method (FEM). We couple their solution through q; heat flux on element i [W/m?] to elements (at nodes) a DSMC code (SPARTA) and a FEM code (AERO-S) for rarefied fluid-
interfacial conditions at the micrometeoroid surface. This solver would ' ' ' '

. , ) _ , structure-thermal interaction. Future work will include parallelized
enable the ability to investigate transient meteoric phenomena and

) , , ) _ . , . . high-fidelity simulations using accurate material and atmospheric
improve our understanding of micrometeoroid radar measurements. Figure 4: EMP generation during the simulation sroperties to reproduce transient meteoric phenomena.
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