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Ultrafast Liquid Hydrogen Chilldown by Coexistence of Nucleate and Film Boiling
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A method was proposed for accelerating the chilldown process in pipes with
liquid nitrogen flow. Grooves were machined in the axial direction on the inner surface of the pipe.
Subsequently, the grooves were filled with silicone sealant. We have attempted to reduce the
chilldown time by simultaneously generating nucleate boiling and film boiling. In a pool boiling
experiment using liquid nitrogen, the chilldown time was reduced to 1/3.9 at maximum. In the piping
flow experiment using liquid nitrogen, the chilldown time was also reduced to 1/3.6 by applying the
proposed surface texture. On the other hand, in the piping flow experiment using liquid hydrogen,
the cooling time did not decrease.
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8 Piping system diagram of experimental apparatus using liquid hydrogen.
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