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Abstract >> In this study, an experiment was conducted on a pilot plant for a liquid
hydrogen-gaseous hydrogen conversion process using cryogenic refrigerants
appropriately. We measured the change in the level meter of a condensing hydro-
gen liquefaction machine where liquid hydrogen is produced according to the lig-
uid hydrogen transport, and analyzed the temperature change of the boil-off gas
generated in the storage vessel. The total transport amount was calculated by
measuring the mass of the liquid hydrogen storage vessel before and after
transport. In addition, the compression and storage process of gaseous hydro-
gen and the vaporization, compression, and storage process of liquid nitrogen
were successfully performed. As a result, various problems and improvement meas-
ures were examined in the charging process using vaporizers and compressors.
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Fig. 1. Pilot plant for conversion from liquid hydrogen to gaseous hydrogen
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Table 1. Specification of main equipment

200 L condensing-type hydrogen liquefier

Production rate 35L/M
Allowable pressure 2 bar
LH, storage vessel
Capacity 150L
Allowable pressure 1.5 bar
LH, evaporator
Capacity 395 Nm’/h
Allowable pressure 20 bar
Allowable temperature -253  to 65
GH, high pressure storage vessel
Capacity 35L
Allawable pressure 1,000 bar

Transfer line

Dual cryogenic refrigerant transfer piping

GHj; gas booster
1st booster Maximum 30 bar
2nd booster Maximum 300 bar
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Fig. 5. Experimental setup for evaporator
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L6
LM, Vaperioer ewirance Presars b}
14 [T ——
12 |
« & TPy
10 i it
i ~
< 08 g
3 0.6 )
£ §
0.4 A
0.2 b
Y
0| i
3 - L ” 1% = n 24 k2l £ Ay L1
Time imin)
(a) Pressure
ol L, Vapariser mtramee TempK)
LM Vapariser o3t TompiK)
300
0 M
2 40
-
£ nof
B
E 150
150
-
120
%)
L 3 L] * [ H 15 1% n M ” o M e

Time (min)

(b) Temperature
Fig. 7. Experimental results for evaporator performance

Journal of Hydrogen and New Energy <<



376 -

3.3
Fig. 8
PC
Fig. 9
10 bar .1
2 bar 10 bar
.2 200 bar
10 bar
1 48 bar
1.5 bar
2 bar 12 bar
10 10 bar
1
>>

Fig. 8. Experimental setup for storage of compressed hydro-
gen gas

[0~ Vaporizer exit pressure (bar)
1" booster air pressure (bar)
1" booster H, pressure (bar)

—— Storage tank pressure (bar)

Booster
- operation
H] (Start to
= 6 compress GH,)
-
@
=
Fl
2 4
o
£
A~

Time (min)

Fig. 9. Experimental results for storage of compressed hydro-
gen gas
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