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Abstract

A direct cooling equipment for hydrogen liquefaction has been developed and tested. A direct
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cooling equipment consists of a liquefaction vessel, a radiation shield, a cryostat and a GM

refrigerator. The cool-down and warm-up characteristics of the liquefaction apparatus have

been investigated in detail. It is found that

the hydrogen starts to be liquefied in the

liquefaction vessel after 45 minutes of cool-down. The cool-down and warm-up tests of

helium gas are also performed. The cool-down and warm-up characteristics of helium gas are

found to be very different from those of hydrogen gas, since helium is not liquefied under the

present operating conditions. When the liquefaction vessel is evacuated, natural convection

phenomena of charged gas in liquefaction vessel can be removed. It is seen that the cool-down

time of liquefaction vessel is substantially increased in vacuum environment.
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Fig. 1 Schematic diagram of H: liquefaction
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Fig. 3 Cool-down characteristics without
load
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Fig. 4 Cool-down(a) and warm-up(b) charac-

teristics of hydrogen
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Fig. 5 Cool-down(a) and warm-up(b) charac-

teristics of helium gas
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Fig. 6 Cool-down(a) and warm-up(b) charac-

teristics in vacuum
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