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Abstract - A cryogenic liquid stored in the closed cryogenic tank has been studied at
various liquid levels. The change of pressure, temperature, and liquid-vapor ratic in the
tank depended on the liquid levels. The various phenomena were shown at different liquid
levels as follows: (1) liquid level was increased with condensation of vapor; (2) liquid was
vaporized in spite of liquid level going up for a certain initial period and then condensation
of vapor occurred at higher pressure; (3) liquid was vaporized without liquid level change;
(4) liquid was vaporized with liquid level decreasing. If the tank is full with cryogenic
liquid, it is extremely dangerous because of soaring the pressure. Therefore the tank must
be filled with 90% liquid according to the safety rules. If the tank was filled with 0%
ullage, the pressure increment as high as 80bar during first 5 days. With 90% liquid level,
however, the pressure was increased as low as 1.5bar in the same period. No matter what
the liquid level is, it is very dangerous if the tank is locked-up with filled cryogenic liquid
for a long time.

Key words : Cryogenic storage tank, Cryogenic liquid, Safety, Liquid level, Normal
evaporation rate(NER)
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Fig 1. Pressurization of real gas.

Fig 2. Isotherms of nitrogen gas.
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