Status of the Water Extraction Device for MSA and Test Articles for Expedition Boomerang, Utah, Oct/Nov 2019
The engineering mockup for the regolith heater currently consists of the body shell, into which components are fitted to test access and stability (Figure 1); the ramp and heating platform, onto which the soil is loaded (Figure 2); the motorized chassis, on which the body shell is conveyed Figures 3 and 4).
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Figure 1: Body shell
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Figure 2: Ramp and heating platform
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Figure 3: Motorized chassis (front stepper motors and controllers)
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Figure 4: Motorized chassis (all wheel hubs, three stepper motors and two front controllers)
The test articles consist of a weather station with performance monitoring device and a modified induction heating device.

The weather station/monitor was constructed from sensors purchased commercially from hobby and DIY suppliers with in-house equipment (Figure 5) and tested in the backyard for longevity of operations and durability of components (Figures 6 and 7).
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Figure 5: Bench equipment for construction and testing
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Figure 6: Solar panel for battery top up (top), sensor suite in a waterproof container (middle) and battery storage (bottom)
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Figure 7: View from the webcam (accessible via wifi and livestreaming) of the weather station performance involving continuous recording to the onboard memory

Examination of heating options suggested that induction heating was a viable option for miniaturization to allow the construction of a briefcase size test device. Testing showed that horizontal heating (Figure 8) was impractical and vertical heating much more conducive to compactness (Figure 9).
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Figure 8: Horizontal coiled induction heating device
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Figure 9: Vertically coiled induction heating device. The smaller circuit board to the left is designed to allow LiPO battery powered operations (the larger board to the right allows various currents, amperes and wattages to be trialed through a mains powered transformer
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After trial and error, the most effective means of collecting water from regolith heating involved a hollow cylinder (Figure 10), into which the regolith would be stored (Figure 11) and, upon heating, the steam allowed to condense onto an inverted cone (Figure 12). Water would then drip onto a tray below the equipment. The 3D printed engineering mockups will be replaced with specially machined steel items.
Figure 10: 3D printed plastic engineering mockups of the regolith container for heating within the induction coil
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Figure 11: Internal view of the regolith container and water recovery inverted cone showing restriction confinement for the regolith
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Figure 12: External view of the regolith container and water recovery inverted cone showing access through the base
