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The RESOLVE project is a lunar prospecting mission whose primary goal is to characterize water and other volatiles in lunar
regolith. The Lunar Advanced Volatiles Analysis (LAVA) subsystem is comprised of a fluid subsystem that transports flow to
the gas chromatograph — mass spectrometer (GC-MS) instruments that characterize volatiles and the Water Droplet
Demonstration (WDD) that will capture and display water condensation in the gas stream. The LAVA Engineering Test Unit
(ETU) is undergoing risk reduction testing this summer and fall within a vacuum chamber to understand and characterize
component and integrated system performance. Ray will be assisting with component testing of line heaters, printed
circuit heaters, pressure transducers, temperature sensors, regulators, and valves in atmospheric and vacuum
environments. He will be developing procedures to guide these tests and test reports to analyze and draw conclusions from
the data. In addition, he will gain experience with preparing a vacuum chamber with fluid and electrical connections.
Further testing will include integrated testing of the fluid subsystem with the gas supply system, near-infrared
spectrometer, WDD, Sample Delivery System, and GC-MS in the vacuum chamber. This testing will provide hands-on
exposure to a flight forward spaceflight subsystem, the processes associated with testing equipment in a vacuum chamber,
and experience working in a laboratory setting. Examples of specific analysis Ray will conduct include: pneumatic analysis
to calculate the WDD'’s efficiency at extracting water vapor from the gas stream to form condensation; thermal analysis of
the conduction and radiation along a line connecting two thermal masses; and proportional-integral-derivative (PID) heater
control analysis. In this Research and Technology environment, Ray will be asked to problem solve real-time as issues arise.
Since LAVA is a scientific subsystem, Ray will be utilizing his chemical engineering background to operate the near-infrared
spectrometer and GC-MS instruments during ETU testing. Ray will be working with Modified Commercial off the Shelf
(MCOTS) instruments and characterizing their analytical behavior for optimization. Ray will be offered the opportunity to
suggest testing modifications or configuration changes at any time to improve the experimental effectiveness. He will gain
many skills needed for working in a technical team setting requiring flexibility and critical thinking.
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