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Abstract - For the hydrogen liquefaction, the large amount of energy is consumed, due to
precooling, liquefaction and o-p conversion processes. The aim of this work is to improve the
performance of hydrogen liquefaction process by introducing the new energy saving processes,
that are the liquid nitrogen precooling process by using LNG cold energy, and the new design
of cold box insulation using cold air circulation. The results show that the indirect use of LNG
cold energy in precooling process enables not only to get energy saving, but to make safer
operation of liquefaction plant. In new cold box, the energy loss of equipments could be re-
duced by nearly 35%~50% compared to the present perlite insulation, if insulation structure
is organised as 3mm steel wall/20cm PUF/5cm air/20cm PUF/equipment. Additionally the
equipments installed in cold box can get cooling effect, if the temperature is higher than the
temperature of cold air. The application of this results can gives to increase the liquid yield
of about 50% substantially in industrial hydrogen liquefaction plant.

Key words : hydrogen liquefaction, indirect use, f LNG cold energy, precooling process, cold box,
cold air circulation
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(a) Precooler, (b) Cold box space, (c) Compressor, (d) Heat
exchanger, (¢) Compander, (f) Catalyst bed, (g) Phase separa-
tor, (h) Expansion device

Fig. 1. Commercial hydrogen liquefaction system
designed by Linde Co.
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(a) Precooler, (b) Compressor, (c) Heat exchanger, (d) Expan-
der, (e) Catalyst bed, (f) Expansion device, (g) Storage tank

Fig. 2. Hydrogen liquefaction system using LNG
cold for precooling process sponsored by
MOLIT.
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Fig. 3. liquid nitrogen liquefaction process for
H, precooling process using LNG cold
energy.
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Fig. 4. Current structure of Cold box.
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Fig. 5. Heat flux of current Cold box with per-
lite insulation thickness.
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Fig. 6. New proposed insulation structure of Cold

box.
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Fig. 7. Heat flux with insulation thickness of
20cm PUF / 5cm cold air / 20cm PUF.
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Fig. 8. Heat flux with insulation thickness of
25cm PUF / 5c¢m cold air / 20cm PUF.
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