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Abstract

The Mars Oxygen In-Situ Resource Utilization Experiment (MOXIE) represents the first time that
NASA is demonstrating In-Situ Resource Utilization (ISRU) on the surface of another planetary body.
MOXIE will produce oxygen from atmospheric CO2 on Mars. It is being developed for NASA’s 2020
Mars Rover and will produce greater than 99.6% pure oxygen through solid oxide electrolysis. MOXIE is
roughly 0.5% of the scale that would be necessary to produce oxygen for breathing and use as a propellant
for a human Mars mission.

Tests are being performed on MOXIE in the laboratory at NASA’s Jet Propulsion Laboratory (JPL)
and the Massachusetts Institute of Technology (MIT). At the same time, a model is being developed to
simulate and predict the performance of MOXIE. The ability to predict the performance of MOXIE on
Mars is a critical step in preparation for surface operations. Without the ability to estimate inefficient
or unsafe operating conditions, MOXIE operations on Mars run a spectrum of risk ranging from loss of
efficiency to the loss of the entire mission. Therefore, to predict performance and thus avoid subjecting
flight hardware to unsafe conditions, a dynamic model has been developed that simulates MOXIE’s
operation. Simulink, a package contained within the MATLAB programming language, was chosen as a
convenient way to build a dynamic representation of MOXIE. The model was built as a combination of
theoretical and empirical values regarding the gas flows, thermal transfers, electrochemistry, and control
loops that are representative of the true MOXIE system. The results of this model have been validated
against data from JPL’s MOXIE testbed laboratory. Continued model validation will occur as JPL
acquires new data throughout 2018.

This paper gives an overview of how MOXIE works and how it is modeled. MOXIE is the first
instrument of its kind to leave the Earth, and the modeling of this instrument is similarly unique. As the
dynamic model continues to evolve with new data, it becomes a fast and inexpensive way to test MOXIE
without subjecting expensive hardware to hazardous conditions.

*Note: This paper has not been presented at a previous meeting
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