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Technologies of Hydrogen Liquefaction, Transport and Storage
—Paving the Way to a Hydrogen Fueled Future
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Demand for hydrogen is expected to increase as we head toward becoming a hydrogen economy. With a view to
realizing the Hydrogen Energy Supply Chain Initiative, which envisions importing hydrogen produced in Australia,
Kawasaki is developing related equipment. Before commercial operation of the hydrogen energy chain, Kawasaki is
planning to implement a small-scale pilot chain around 2020, and a large-scale demonstration chain between 2025 and
2030. When importing hydrogen gas, it will be converted into liquefied hydrogen suitable for large-scale transport and
storage. The technology used for liquefaction, transport, and storage is derived from the cryogenic technology Kawasaki
has built up through the development of rocket launch complexes and LNG carries.

Technological development to realize the chain concept is steadily progressing. In terms of liquefaction technology,
Kawasaki has succeeded in hydrogen liquefaction using Japan’s first large-scale hydrogen liquefier. In terms of transport
technology, Kawasaki has obtained approval in principle for the cargo containment system to be installed on the world’s
first liguefied hydrogen carrier.
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Fig. 1 Hydrogen Energy Supply Chain Initiative’
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Fig.2 Composition of hydrogen liquefaction system

3 EEYMOARBIKFRRLRE
Fig.3 Japan's first-large scale hydrogen liquefier

Kawasaki Technical Review No.176 October 2015 | 37



38

Toomae

7 ,\\ Ay l.’_""*

4 ERRADLH,Z> 7 DIHE
Fig.4 Japan's largest LH, tank

%% RNOHY e, HREOEMS 2 v, BUE, iz
T 723 AR O RHIlEABR 2 T > T 5.

(3) LH,METiEE

KE A - B A O LIRSS B W T, B2 T
LB IEEFICEETH D, LNGY ¥ 7 OB HIE
DOREKKIEMEE (YL y 7+ —2%Y) 2T
LH,% v 7 TiF, RAMEZRIEIRKT 572012, /-
By o7 (B 5520~300m’) [VF S Wreh (B2
10 Palh ), K% > 7 FAF IR Ze Wi 2 (ELZ25 | Pa
DT) 2T 27 =A% 0. TORABTRITH
I1W/m*CTH 5%, HUBRABGHRTH 5 v 7 HRELT
B RIS T 2 REEOHED/NE D OZEFER
(%/d) (KT 5. UrEAERE L2 JAXA (FHIHLZER

JERAFEHEME) HT-BTHit v ¥ — iy o ENRKLH,Y ¥
7 (BH600m’) OFMERAR 41279, ALH,Y v 7 13K
BLZEW B DN — T A+ ELZ2 AR BRI L 7 Z Hs N 4

YRR T, #EIEHRIZ0.18%/dULFTHA. KENASAD
 FR K3, 200m* DLH, % >~ 7 b B2 A L 72—
ERREIEY > 7 Th 5.

CO, 7V —KFEFz—vo8fay b, FEiFz—2TD
b FLH,% ~ 7 OB Zn2h, #3,400m°, £ 5 Hm’
7T ALFHELTEBY, SFEAEBLZLHLY 7 Hifias
WHEh5.

BAE, BEBLISBIC RSO XS 2 EHOLHY ¥ 27 %
AELTHBY, M hF oM LT BRI &
bOOL Y NEMEL, FHOFEHLEZHIBL TV,

(4) LH,DE%E

LH,Ofkid B I &g Rk s, B Rk T,
NI T VIR sza =), FRE NIV
EEZ VN GEET AT F TR T AON—HITH
5. WEHOLHLY v 271, @l B ) A% i
KBUC BT 2720 Al MR oWiEg 28 L, oK
& 7o AR LS 2 AR A B 2 AR 3 B E Bk 7 SRR S
b,

(i) Pe k%

MALABHIE L 72407 4 — b I U T S OB AR 6 1R
TRV TFFE I T (IR2.4m X B E2.6m X £ &
12m) [N (FHE46m’) LAMER OIS ND & ¥ 7 At
I S, FEREIIE 2 L 72 B BB AR & v T
W5, ZERERIZL0%/AUTTH S, a7 FixENHL
oA 5 PEARTY;, JAXAMTETHE vy —%EFET
DOLHPE FigE il S hTw 5.

5 HFhOBELALH2>7

Fig.5 Trial manufacture of aboveground LH, tank



6 LHa>77
Fig. 6 LH, container

(i) v Lo

LHO i Lk o FZRONIE L v, M TiEAkRa v 5
FEMHLTRENVA DT FromAETFoasr v MY
B il Bk X7z F72REINASATIE, LHAY
— UM (HEHEHL000m) TUAL YT Fhbuary by
VURBY TR EINTWEY. FRLE L R BN
LLH,Z K& TH o R F#% < X 2 LHEM o 1
FEIFERUL T v,

L, [KEZANVF—HT 54 F=— ] fEEIZN
FToA Ty b — Y H/NILH AN & FERE T = —
FABLHERS (AM16Hm’) OREEZED TV,

»h & H &

KRFEHZOEBUIIANT T, REEMABEHKEA T —
Yarod r7gEmEHRREL, BhokFEo—F
<y TRER HIYE L7z [KFE - REEhERE @S o
BV EICE D2 EROIY HMAPMESNTNS., D
KERFEOBEANIIIG L7280 [KFEZANVF—HTF
45 = — ] BEOWRG% 23 KERAL, LH%E
ik, RHREKFEHZIOEHICKE S HBNT 5. #RFNE
EREVEDECKERAL Y AT &, Wk Y AT A DOFE
BUCIANT T, Ut 2SRAEERE L AZLNGEA, LH M % i%
LA, BEEROHMEEE HEL T <.

5

1)
2)

3)

4)

5)

6)

£ X |

WL, T AVF ARG (2014)

A, HOR, e, S R R TH ARSI 5CO0,
7 ) —KFOBAROWE", HAL R F—F55E
Vol. 92, No.2  (2015)

iy, 8 R ANF—L& L CTOKREDOWHREN",
I AV F— - HiH, Vol. 35 No.l (2014)

Ball & Wietschel : “The Hydrogen Economy
Opportunities and Challenges”, Cambridge Univ.
press (2011)

W, A CO 7YY —KREF = — v ~\R2 LI
FLAFELANF—F = —>~" OHM, 8 45 (2013)
Karl Verfondern : “Safety Consideration on Liquid
hydrogen”, Forshungszentrum Jilich (2008)

(.
bt

WE #H=

A A
% 2

MBA a L
hE RiE 1lfm] 2]

Kawasaki Technical Review No.176 October 2015 | 39





