Miniaturized metal hydride storage systems for hydrogen maser
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We report an experimental procedure that allows full characterisation of a metal hydride storage system and, using this procedure,
demonstrate that the selected storage is suitable for 15 years of compact hydrogen maser operation dedicated to space applications.

HYDROGEN MASER: SCHEME OF PRINCIPLE EXPERIMENTAL PROCEDURE TO OBTAIN PCT CURVES
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Reproduced from Ref [2] Hydrogen concentration Hydrogen concentration PCT diagram for BL-30 container with alloy L Exploitable capacity as a function of the delivered hydrogen pressure

Maximum exploitable capacity: 22.9 SL at 2.7 bar absolute

|deal delivered pressure of 3 bar absolute

L, Need a compromise between maximising the exploitable capacity and reaching a output pressure as close as
possible to 3 bar absolute

L. Chosen working pressure of 2.9 bar absolute corresponding to an exploitable capacity of 22.7 SL

Stability requirements:

L. Need of a constant output pressure

L. Heating of the container during desorption

The container cannot withstand temperatures | e ;[;;inn J
above 50°C -

The minimum capacity required to sustain onboard maser operation is 19.44 SL [1] — BL-30 with alloy L is suited

CONCLUSIONS

We have presented an experimental procedure that allows to completely characterize a metal hydride

storage. Using this procedure, the exploitable capacity of the container as a function of the output pressure

has been extracted. Regarding the compromise between maximising the exploitable capacity and

obtaining a delivered pressure as close as possible to 3 bar, the working pressure has been chosen to 2.9

bar, corresponding to an exploitable capacity of 22.7 SL, thereby demonstrating that the selected container

Erploitable capactty Is able to provide molecular hydrogen to a compact spaceborne hydrogen maser for the entire duration of
g a space mission (~15 years).
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