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Background Total System Design

NASA's regenerative fuel cell produces hydrogen
and oxygen with residual liquid water. On the
lunar surface, that water can freeze during
storage, obstruct flow paths, and reduce energy
reliability. DRIER develops a passive first-stage
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Catch Can — H, Stream

99.9%

Liquid retained in all three CFD operating cases
179-2,749 ppmv

Predicted H, outlet moisture — below the 6,033

ppmyv requirement

H2 STREAM
Catch can

separator. a catch can for the hydrogen stream 292 mL
and a vortex chamber for the oxygen stream. The Catch-can liquid capacity; 307—1,208 seconds of
system is designed for Ilunar gravity, high hold-up

pressure, and extreme temperatures without r
moving parts or continuous electrical power.

Vortex Chamber — O, Stream

Less than 1%
Predicted oxygen loss through the liquid drain

water outlet
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Design and assemble a | fir_st-stage phase Q2SIREAM | S cenarao 0.16—1.56 psi
separator that removes liquid water from Predicted pressure drop from low to maximum
hydrogen and oxygen streams in a regenerative flow

fuel cell—preventing ice formation and improving TOTAL SYSTEM BOUNDING BOX L x H x D = 621 x 307 x 496 mm (0.09455 m?)
the reliability of lunar energy storage.

Conclusion and Next Steps

Chart of O2 Against Time Passive Separation

Two-stage system removes water from H, and O,
without moving parts or continuous electrical power.

N - Performance

Design Specifications
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- CFD predicts full catch-can liquid retention, zero
i ﬂ .\ m . 3 oxygen loss through the drain, and low pressure
Total separator mass Maximum 30.0 kg T ] | . ¥ drop under lunar-gravity conditions.
S 20 - .o 2 Structural Safety
BOunding_bOX volume Less than 1.0 m3 L“ \r L o) Initial FEA shows acceptable stress In most
0 \ 20 components at 2,500 psia; refinement continues
| toward the 5,000 psi burst target.
Power consumption Less than 1.0 kW A )
. s PR TORT S 7Y . ,
20 » @@ 50 o0 0 Catch Can FEA Analysis
. o Greater than 4,500 FOW time i3]
Projected service life . - o
Operat|ng hours Oz out the membrane Oz 1n (25.1 g/h)
— (O3 out the water outlet = (37 held inside (right axis)
Outlet water concentration Maximum 6,033 ppmv Gas Path in O2 Stream
System liquid flow rate Maximum 3.0 L/min 25 2“ e -
- Maximum 3.00 / 0.06 l Iw
Oz / HZ IIqUId flow L/min reSpeCtively L 1216400 1170400
Maximum 26 g/hr / B0pe ! ' ”“f‘
H and O, gas flow 200 g/ hr respectively i Ima.c,
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