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Research on Basic Technology to Realize Cryogenic Marine Transportation of liquid Hydrogen
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Abstract

Hydrogen is expected to be used as an ultimate energy source because of clean reaction of hydrogen and
oxygen with only water. Using sustainable energy/renewable energy such as solar energy, wind energy and
tidal energy, hydrogen can be produced nearly. In the storage and transportation of a large amount of
hydrogen, liquid hydrogen has the advantage of high storage efficiency owing to extremely high density in
comparison with gas hydrogen. To establish its worldwide storage and marine transportation, it is important to
develop liquid hydrogen tanks/carriers like liquefied natural gas tanks/carriers and to elucidate the sloshing
conditions inside the tanks during marine transportation. Synchronous measurement system has been designed,
constructed and tested to obtain basic experimental data of liquid level, temperature, pressure and acceleration
inside the liquid hydrogen cryostat on board. Preliminary experimental results obtained on training ship
“Fukaemaru” are reported shortly.

(Received June 30, 2014)
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Fig.1 Measurement principle of MgB; level sensor.
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Fig.2 Schematic diagram of optical cryostat.
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Fig.3 Schematic diagram of sample probe.



. Measurement apparatus
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Fig.4 Schematic diagram of layout drawing of
experimental apparatus.
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Fig.5 Picture of loading of 400 L LH, tank and
cryostat.
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Current supply for sensor

Fig.7 Picture of experimental apparatus part 2.
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Fig.8 Schematic diagram of measurement system
inside of the cryostat.
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Fig.9 Schematic diagram of measurement system
outside of the cryostat.

4.1 RBRORTLERBRTGE

Fig8 (27 7 A4 A A% v NNEOFHHIL AT
LD %, £7- Fig9 I27 T4 A AKX v b

MgB, & o ¥ — BVERHREG, v~ T=#
ﬁﬁ@ﬁff&é%/7w7u~7%ﬁﬂbto
/k\_\ MgB, & > —ICEiZ ELER. 1
EWEMEROT—Za l—%8k L, IHICE
MENIEIED5/12V) vy RAT— M A <—
B LT, £, v~ =0 liciie —4—
EIR 2B L7, 1R IE A OBEHR LG
ISRIREL L OKRIEEEZHWDS A, /Mo
T aU— Gv¥—ﬁ/%ﬁ®*ﬁ%lhf\ﬁ
EROHAEILEET — X v —ICHIE LT,
FigO [T X1, 7 TA4A4 AKX v MMVERIZ
FE ' o — N E ' = R0 51T T
b5, JEIEY— i?\‘/“&ﬂ/%—?—jﬁscl:tﬁ
BRI 2 N L C T —F a h—|C, F s
YUY TEET — % v — e L CHIE R
AR LT,

EERIIKRD X 91T ->72, £7 MgB, &
— | ZERZE/LEIE)S 100 mA OEF 2 EHIN
L., e —H—1Zlie —Z —FBFRNS 3WD
EHEMER LIz, LT, MgB, ErH—a i
NEE, &%y T O ER, BVEXHRE
DO NEE, MEEY Y —D i EE. FEH
vV —oMhEEEENENT —Fa i—T
[RIRFEHI L 72,
4.2 EEREER

—fl & LT, Hwo_iiﬁ? 2D HHD
16:50:47~16:52:26 (Z331F D 1= 7A FHRIT AL
ﬁﬁi@%ﬁf&ﬁﬁ@ﬁﬁﬁmw777%
F 72 Fig.11 ([C[RFFZNC I 2k & tap 1 36 &K
W tap 2 ODHHEILEORFREIZEND 7T 7 % oRd,
Fig.10 3 L O Fig.1l # /%5 &, IEEE, £,
ﬁﬁ\5/7ﬁai®ﬁ@ﬁﬁmﬁm1ﬁw

SEBDFHAIS AT OIS % 715, ZAUE, IFIEER IR U7 ARBE ORI LA TR
Fig8 I ~d Lo, 7 I7A4AFAF v RIT %ﬁott@‘(&;éo
1.0 1.0
1 0.9
0.8 | | os
— O X axis ] —
% 06 | , 07 9
c Y axis {1 0.6 %
S 04 7 axis 105 &
g X Pressure 1 04 @
- 02 r {03 e
g o
0.0 L 1 0.2
1 0.1
-0.2 0.0
16:50:10 16:50:53 16:51:36 16:52:19 16:53:02

Time (hour: min: sec)

Fig.10 Time chart of acceleration and pressure on board.
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Fig.11 Time chart of output voltage of tap 1, tap 2 and liquid level on board.
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