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1. Introduction 4. Results

The total time-dependent water yield is shown in figure 5 for the
5% water content in-situ surface heating, in-situ heated drills and
the baseline crucible, respectively. In these results, it can be
clearly observed that the heated drills and the crucible have
much higher yields than the simple in-situ surface heating.

Water is an essential resource for space exploration, for both
robotic and human exploration. It is foreseen that in the future,
these resources can be used to produce rocket propellant by
electrolyzing water into its components Hydrogen and Oxygen or
by astronauts for drinking water and breathable oxygen. This
Space Resource Utilisation (SRU) would reduce the cost of
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Figure 1: Schematic of examples for thermal water extraction methods.
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Figure 2: Rotating drum of particles for increasing the effective thermal
conductivity; achieving ~10 K / min for significant decrease in water extraction
time [2].
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Figure 4: Boundary conditions for in-situ surface heating and in-situ rod
heating. Rods are not depicted here.

Figure 5: Water yield for in-situ surface heating, in-situ heated drills, and the
baseline crucible after excavation [3].

The LUWEX project will use the experience from all the
simulations presented in this poster for large scale water
extraction experiment in a TVAC. The test will integrate both the
water extraction and the water vapour capturing, as well as the

Table 2 shows the design parameters for experiment
design. For LUWEX the number of heated elements, its
radii, power distribution and water content are determined
to be most contributing and selected as design optimizers.
In figure 7 the COMSOL implementation is shown.

The results in figure 8 show the time of complete extraction
decreases when implementing a higher number of heated elements.
Integrating design optimization, decreases extraction time with 30%
approximately. However, a balance must be struck between what is
water purification. In figure 6, a schematic of the complete test practical and what is optimal. Increasing Q to 1500 W reduces the

setup is presented, up until the storage after extraction. The . _ extraction time by a factor of about 3, as expected.
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Figure 8: Time-dependent water yield for different configurations; Q = 500 W;
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Figure 6: LUWEX Test setup for water extraction and capturing. Crucible
dimensions: @=30cm, H=27 cm
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