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ABSTRACT: The pollution-free characteristics of hydrogen
energy make it a necessary means to achieve the goals of
“carbon peaking” and “carbon neutralization” in China. With
the implementation of a series of related policies, the
development of hydrogen energy is to enter the fast lane.
Large scale storage and transportation of hydrogen energy
with low energy consumption is a technical bottleneck that
needs to be solved urgently at present. Hydrogen liquefaction
with mixed refrigerant is an effective means to solve this
problem. This paper made a statistical analysis of the current
hydrogen liquefaction with mixed refrigerants. The basic
technical routes of different researchers and the current
hydrogen  liquefaction  process  were  summarized.
Furthermore, the suggestions for the development of
hydrogen liquefaction process with mixed refrigerants were
put forward, to provide effective support for large-scale
storage and transportation technology of hydrogen and
accelerate the realization of large-scale commercial use of

hydrogen energy.
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Fig.1 Schematic diagram of pre-cooled Linde-Hampson

cycle
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Fig. 2 Schematic diagram of pre-cooled Claude cycle
1.3 &SI¥ Brayton &%
ZS1Y Brayton J§ 3 /& 71 Claude 715 #5121
KA AAEHIA AT T2 AR IR



F44E FIM

K B OB R 333

KTEA, WA RRRI L&KL, &E
AR R AR LU, B JEoR A& il B
— R4 RS 5 W] DLAS 2 0 I T B R
HIEARJFHWE 3 frzc. 21 Brayton 15 38 8
AT ¥ A Claude 11§ 24 A1 1 ¥4 %4 Linde-Hampson
PEIR 18], AHZ SRR T A & A AW
R RE g, R 2 FE I KL AR AR M AR
HIEF RN, SLhriatr i 2 <Y Brayton i3 —
N <5 vd I R SR A e B

Hz E

jus)
[

LN

X

LH

2

B3 FAZR Brayton EHREE
Fig. 3 Schematic diagram of pre-cooled Brayton cycle
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Tab.1 Energy consumption and efficiency of typical pre-cooled hydrogen liquefaction cycle with mixed refrigerants
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