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Innovative Hydrogen liquefaction technologies desired in future society

Development of advanced hydrogen liquefaction system by using magnetic

refrigeration technology

Project Leader : Nobuyuki Nishimiya

/ Visiting researcher, National Institute for Materials Science

R&D Team : National Institute for Materials Science, Kanazawa University, NIT Oshima College, Kyoto
University, Mayekawa MFG., Nippon Yttrium, National Institute for Fusion Science, Kyushu University,

Sumitomo Heavy Industries, Iwatani Corporation

Summary :

For the supply chain of hydrogen, liquefaction cost may
occupy 1/3 of total supply price, therefore, developing a
high efficient hydrogen liquefier is one of the most
important technology issues for incoming hydrogen
society. Magnetic refrigeration using the magneto-caloric
effect has potential to realize liquefaction efficiency
higher than 50%, and also to be environmentally friendly

Hydrogen
Supply Chain

Issues
Current
Target
Impact

Liquefaction

Hydrogen Li_qeﬁer .7
Higher efficiency
~25%
>50%

Hydrogen Tanker

Transportation / Storage
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Hydrogen Station

Container

Energy loss due to boil-off

~5%

Zero boil-off
Liquefaction cost ¥10/Nm3 Compact & energy saving liquefaction system

and cost effective. A hybrid refrigeration cycle consisting POC1 POC 2
of precooling cycle and magnetic active regenerator I i
cycle has been proposed and estimated to achieve a G tﬂﬂfﬂ“ !

liquefaction capacity of 100 kg/day with FOM = 0.5. Our sl | e | oo

new project is committed to develop @ such a high j | | e

efficient hydrogen liquefier and also, @ compact and |

energy saving re-condensation refrigerator to realize
zero boil-off in the liquid hydrogen storage.

Liquefied
Hydrogen

(2
Magnetic Refrigerator

Zero-boil off hybrid refrigerator
compact, energy saving

High efficiency Hydrogen Liquefier
FOM > 0.5, 100 Kg/day




