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3.2

SV
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Nm3/h 34.8 13A
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H20 mol% 1.1
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100

N2
5 100 6
7
Ver.10.02 CD-adapco
k-e
5 100
100
/m3 4.47
170
Nm3/h 142.9
m3/sec 0.006133
/sec 0.02741
MPaG 0.95
6 30
30
/m3 4.47
170
Nm3/h 42.9
m3/sec 0.00184
/sec 0.008233
MPaG 0.95
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N2
/m3 10.58
30
Nm3/h 19.66
m3/sec 0.0055
/sec 0.05819
MPaG 0.95
CHas+H20 0.02924kg/s
861262.5Pa
10,509,408

CHas+H20
0.02924kg/s

861262.5Pa
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3.2.4

9 10 100%
11
9
DSS100
30%~100%
100Nm/h
99.99% 1SO14687-2FCV
2012 GradeD
X 41.3dB
Y 42.8dB
z 51.4dB
74dB
10 100%
13A 13A
Nms3/h Nms/h Nms3/h Nms/h kcal/h
35.3 11.8 193.1 77.4 103.5 9,701 82
11
1SO14687-2
0.01ppm 2ppm
N2 1ppm 100ppm
Ar 1ppm 100ppm
CO2 2Zppm 2ppm
CO 0.03ppm 0.2ppm
H2 99.99% 99.97%
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3.2.5

100% GC 12
80 90
12 GC
H2 CO CHg4 CO2
03/15 03:20 80.037 0.154 1.785 17.425 0.599 -0.3 90.8%
03/15 03:35 80.192 0.128 1.644 17.438 0.598 -0.3 91.4%
/ CO CHg4 CO2 x100
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13 100 Nmé¥h K
F.S
1 10,000 13,000
2 | Psa 11,700 9,000
3 5,900 5,900
4 4,700 4,700
5 5,000 5,000
6 3,500 3,500
7 4,000 4,000
4,480 4,510
49,280 49,610
300Nm3/h
300 Nm#/h 1 10 100 500
500 300 Nm¥h
5,000 14 300 Nm%h
14 300 Nm¥h
300Nm¥h [k ]
10 100 500
27,000 24,000 22,000 18,000
PSA 21,000 20,000 15,000 10,000
10,000 9,000 7,000 5,500
8,000 7,000 6,000 4,500
7,000 6,000 5,000 4,000
5,000 4,000 3,800 3,500
4,000 1,400 1,000 500
8,000 7,100 5,900 4,000
— 90,000 78,500 65,700 50,000
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11-9
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®

300Nm3/h NEDO
340Nm3/h 0.4MPa 99.5MPa
5 2
70MPa
99.5MPa 1 6
340Nm3/h
1 136,026,000 10 98,332,000
FS
A 28
28 27 12 28 10
1
4)
2014 4 2
6 202
0 140
30
14000
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Pt ZTC
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Ni ZTC

2 5 nm Ni
Ni

Pt Pt/C

20 25%

ZTC

ZTC MSC-30

Mg-Ni
ZTC

MSC-30

Pt ZTC
4 nm Pt
25°C 50 °C
50°C
0.1 MPa

1.2

0.8
0.6
0.4

0.2

ZTC

MSC-30

LaNi5

~(440)

Fe
Pt

12

8 kJd/mol

Mg-Ni



ZTC

29

(g/L)

ZTC

ZTC

ZTC

ZTC

ZTC

ZTC

25

40 60 80

(bar)

ZTC MSC-30

100

120

-(441)

MSC-30
ZTC

MSC-30

(bar)



ZTC  MSC-30

ZTC
30
ZTC
ZTC
Mg-Ni
Mg ( 7.6wth) Mg
Mg-Ni
Pd Mg-Ni ewtlh 7.5wth
Mg-Ni
7. 5wtk Mg-Ni2 Pd
Mg-Ni
QCMPCT in-situ
In-situ QCMPCT
1 :
—RE —RE
e U o e e e Tt
Q
=
0.01
0001 !
0 5 10 15 20 25 30

wth

Mg-Ni

~(442)



} SRTFrS

P
‘.

MY A77-avk

QCMF+oN=

THERERABEDF
T/RIUR  omMRFREAAREDF
*/nFNR
Feii—-
7oeRNRIn
#BHaE Sash

In-situ QCMPCT

Mg-Ni

T MERERLRIEREE

sunEEs IP-n-9s

BEHERED BHERED
AMRE BEUHABA S RRIE

-(443)



100 kg

kg
27
1996 Ti BCC
Ti BCC
Nb
Ti BCC J-PARC
s
| '
*I i
| I
| I\
Lt ! i i
A A A A } 3L Ji\__ _J \\__
MWW N rnmnn R I 1 4 | |
A"
0.5 1.0 1.5 2.0 2.5 3.0

dl A

Tio.1Vo.6Cro.2Nbg 1

~(444)



27
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100 200 300 400 500
KH
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2014 1 31 I2CENR Preparation of cost- Jin Nakamura
International effective hydrogen
workshop 2014 storage materials for on
bord application
2014 7 22 14th International |Development of hybrid |Tatsuya Fuura
Symposium on hydrogen tank
Metal-Hydrogen
Systems
2014 7 24 14th International |Preparation of cost- Jin Nakamura
Symposium on effective hydrogen
Metal-Hydrogen storage materials for on
Systems bord application
2015 9 16 V BCC
2015
2015 11 10
36 11 P568)
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2014 22 14th International |Ab-initio Molecular Dy |Kazutoshi Miwa
Symposium on namics Simulations wit
Metal- h Fractional Atomic Oc
Hydrogen Systems |cupation numbers
( )
2014 25 2014 Al5
( V3X
)
2015 4 I2CENR Internation | Theoretical study on |Kazutoshi Miwa
al workshop 2015 ( |hydrogen storage alloy
) S
2015 16 2015 Hydrogen-Meta | Theoretical Study on |Kazutoshi Miwa
I Systems Gordon R |Hydrogen Storage All
esearch Conference |oys: Near-sightedness
( ) and Color-blindness of
Hydrogen in Metals
2015 18 2015
(
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2013 8 26 51 , ,
,( ,
)

2013 9 19 Chemistry-A Reversible Pore Size |Masashi Ito, Hirotomo
European Journal Control of Elastic Nishihara, Kentaro
( ) Microporous Material |Yamamoto, Hiroyuki

by Mechanical Force Itoi, Hideki Tanaka,
Akira Maki, Minoru T.
Miyahara, Seung Jae
Yang, Chong Rae Park,
Takashi Kyotani

2013 5 21 8th International |Synthesis of Ordered |Hirotomo Nishihara,
Mesostructured Porous Carbon and Its |Takashi Kyotani
Materials Symposium|Application to Energy
( ) Fields

2013 9 28 International Energy storage in Hirotomo Nishihara
Symposium for the |nanocarbons and
70th Anniversary of |[nanocomposites
the Tohoku Branch
of the Chemical
Society of Japan
( )

2013 9 29 International Hydrogen Adsorption Fumihide Ohtake,
Symposium for the |on Zeolite-Templated |Hirotomo Nishihara,
70th Anniversary of |[Carbon Doped with Hiroyuki Itoi,
the Tohoku Branch |Alkali Metal Takashi Kyotani
of the Chemical
Society of Japan(

)

2013 11 5 4th Asian Template Hirotomo Nishihara
Conference on carbonization for
Coordination advanced
Chemistry nanomaterials
( )

2014 3 14
( )
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2014 3 20
2014
2014 3 27 94
( )
2014 4 16 J. Phys. Chem. C Experimental and Hirotomo Nishihara,
( ) Theoretical Study of |Somlak
Hydrogen/Deuterium Ittisanronnachai,
Spillover on Pt- Hiroyuki Itoi, Li-
Loaded Zeolite- Xiang Li, Kimichi
Templated Carbon Suzuki, Umpei
Nagashima, Hiroshi
Ogawa, Takashi
Kyotani, Masashi Ito
2014 4 25
« . )
2014 7 3 Carbon2014 ( Hydrogen Adsorption Fumihide Ohtake,
) in Zeolite-Templated |Hirotomo Nishihara,
Carbon Decorated with |Hiroyuki Itoi,
Metal Nanoparticles Masashi lto, Takashi
Prepared by Using Kyotani
Metallocene as a
Metal Source
2014 8 19 XXI111 International |Templated Nanocarbons [H. Nishihara, T.
Materials Research |for Energy Storage Kyotani
Congress 2014 (
)
2014 8 25 52
(
)
2014 11 1 10th International |Hydrogen Adsorption Hirotomo Nishihara,
Conference on in Zeolite-Templated |Fumihide Ohtake,
Separation Science |Carbon Decorated with |Hiroyuki Itoi,
and Technology Transition-Metal Masashi Ito, Takashi
( ) Nanoparticles Kyotani
2014 12 8 41 Templated nanocarbons |Hirotomo Nishihara,
, (Keynote and carbon-coated Takashi Kyotani
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lecture)

materials for energy

storage
2014 12 8 41
( )
2014 12 8 41
( )
2015 1 21 Pure and Applied Nanocarbons and H. Nishihara, T.
Chemistry composite materials Kyotani
International for energy storage
Conference 2015 (
)
2015 2 4
( )
2015 6 26 4
( )
2015 7 2 International Zeolite-Templated H. Nishihara, T.
Symposium on Carbons and Their Kyotani
Zeolites and Applications
MicroPorous
Crystals 2015
( )
2015 8 10 53
2015 8 25 Special Seminar at |Nanocarbons and H. Nishihara
University of composite materials
Concepcion for energy storage
( )
2015 8 28 Special Seminar at |Nanocarbons and H. Nishihara

University of Chile

composite materials
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( )

for energy storage

2015 11 18 10th International |Synthesis of Novel H. Nishihara, T.
Conference on the |Carbon Materials by Kyotani
Physical Properties|Using Porous
and Application of |Inorganic Templates
Advanced Materials
( )
2015 11 19 29 Ni
Castro-Muniz
( ) Alberto
2015 12 2 42
( )
2015 12 19 Pacifichem2015 Preparation of H. Nishihara, T.
( ) carbon-based fusion Kyotani
materials and their
applications
2016 5 26 78 3
( )
2016 6 17
( )
2016 6 26 The International |Graphene-based 3D H. Nishihara, T.
Conference on Small|frameworks for energy |Kyotani
Science (ICSS 2016) |storage
( )

2016 7 12 Carbon2016 Nitrogen and boron Alberto Castro-Muiiz,
co-doping in ordered |Hirotomo Nishihara,
microporous carbon by |Tetsuya Hirota, Mao
using hard template Ohwada, Li Li-Xiang,
method Tetsuya Thuda, Susumu

Kuwabata, Takashi
Kyotani
2016 8 3 SAGA-LS Nanocarbons and
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composite materials

Castro-Muniz

( ) for energy storage Alberto
2016 8 29 54
Alberto
Castro Muniz
2016 8 29 54
Alberto Castro
Munizl
2016 11 4 EMN Phuket Meeting|Graphene-based porous |Takashi Kyotani,
2015 carbons for energy Hirotomo Nishihara
applications
2016 11 10 30
( )
2016 12 7 16 , ,
, Alberto
Castro-Muniz,
2017 2 3 International Template Synthesis of |T. Kyotani, H.
Symposium on|Graphene-Based Nishihara
Materials for|Carbons for energy
Chemistry and |applications
Engineering  (IMCE
2017)
( )
2017 3 23 J. Phys. Chem. C Fine Dispersion of Pts|H. Itoi, H.
( ) s Subnanoclusters and |Nishihara, S.
Pt Single Atoms over |Kobayashi, S.
Porous Carbon Ittisanronnachai, T.
Supports and Their Ishii, R. Berenguer,
Structural Analyses M. Ito, D. Matsumura,
with X-ray Absorption [T. Kyotani
Spectroscopy
2017 4 10 2017 International |Template Synthesis of |T. Kyotani
Forum on Graphene |Graphene-based
( ) Nanocarbons as Energy

Storage Media
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2017 5 24
4

( )
2017 6 9

188 29

1

( )

2017 7 20 6th Symposium on Graphene-based T. Kyotani, H.

Challenges for
Carbon-based
Nanoporous

Materials

( )

nanoporous carbons
for energy

applications

Nishihara
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2015 5 18 Chemical ““A Li-Mg-N-H B. Paik, H.-W. Li,
Communications, composite as H2 J. Wang, E. Akiba
51, 10018 (2015) storage material: A
case study with
Mg(NH2)2-4LiH-LiNH2>>
( ) Dalton Transaction | ““KH-modified three- Huai-Jun Lin, B.
component Mg(NH2)2- Paik, H.-W. Li, J.
LiNH2-LiH composites Wang, E. Akiba
as promising hydrogen
storage materials””
2015 9 26 e
2015 9 30 < 3
2006 1 1 e z”
2016 1
2016 2 10 CmC < 10
2015 8 13 IUPAC-2015 ““Ti based Hydrogen
Storage Materials for
Mobile and Stationary
Applications””
2015 10 13 World Hydrogen ““Hydrogen and Fuel
Technology Cell Developments in
Convention Japan~~
(WHTC2015)
2015 10 15 World Hydrogen ”” Ti Based Hydrogen
Technology Storage Materials for
Convention Stationary and Mobile
(WHTC2015) Applications™”
2015 12 18 Pacifichem ““Crystal structure

analysis of Nb doped
Ti-V-Cr hydrogen
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absorbing alloys using

neutron diffraction”

2016 2 26 International ““NITROGEN BASED
Symposium Hydrogen | COMPOSITE MATERIALS
and Energy 2016 FOR HYDROGEN STORAGE~””

2015 9 18 ““A comparative study | Huai-Jun Lin,
on three-component Li-
/Mg-based
amide/hydride
composites for

hydrogen storage””

2015 9 18 “
2015 11 11 72
2016 3 22 ““The Effect of Ce- Huai-Jun Lin,

based Additives for
Hydrogenation/Dehydrog

enation of

Amide/Hydride

Composites””

2016 6 8 International Activation of Kaveh Edalati,

Journal of titanium-vanadium Huaiyu Shao, Hoda
Hydrogen Energy, alloy for hydrogen Emami, Hideaki
41, 8917-8924 storage by Iwaoka, Etsuo
(2016). introduction of Akiba, Zenji Horita

nanograins and edge
dislocations using

high pressure torsion

2016 8 22 Dalton Improvement of Huai-Jun Lin, Hai-
Transactions, 45, | hydrogen storage Wen Li, Biswajit
15374-15381 property of three- Paik, Jianhui Wang,
(2016). component Mg(NH.)— Etsuo Akiba
LiNH—LiH composites
by
additives
2016 4 21 The Road to a Kyushu University Etsuo Akiba

Hydrogen Society: | Hydrogen Project:
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Prospects for

Developing Zero-
Emission Fuel and
Outlook for U.S.-

Japan Cooperation

Challenges to realize

a hydrogen society

2016 28
2016 2 HydEM 2016 Metal Hydrides: Etsuo Akiba
Hydrides as energy | Fundamentals and
materials application of
interstitial hydrides
2016 15 21 World Hydrogen storage E. Akiba,
Hydrogen Energy property of three- H. -J. Lin, H. -J.
Conference 2016 component LiNHz- Lin, B. Paik, J.
Mg (NH.)2-LiH Wang
composites
2016 18 UNSW — I2CNER 1st | Hydrogen storage for Etsuo Akiba
Energy Workshop stationary and mobile
applications
2016 11 15" International | Crystal structure and | E. Akiba, S. Itano,
Symposium on Metal | hydrogen occupation H. Hirano, K.
Hydrogen Systems sites of Ti-V-Cr Ikeda, T. Otomo
(MH2016) hydrogen absorbing
alloys
2016 11 15" International | Study on the Effect of | Huai-Jun Lin,
Symposium on Metal | Ce based Additives on | Hai-Wen Li, Etsuo
Hydrogen Systems Hydrogen Storage Akiba
(MH2016) Properties of
Amide/Hydride
Composites
2016 21 Ti-V-Cr-Nb  BCC
2016 21 Mg(NH2)2-LiNH,-LiH Lin
Huaijun
2016 22 %
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2016 9 26 COMPO
2016 10 25 NEDO
2016 10 27 3 Ti-V , ,
2016 11 10
28
2016 12 13 IEA/HIA Task 32 Metal based hydrides Etsuo Akiba
Meeting, Berlin, for stationary
Germany applications
2017 1 24
2017 2 3 12CNER Thermal driven cooling | Yoshinori
International and heating supply Hamamoto
Workshop: Hydrogen | technology
Storage
2017 2 3 12CNER Studies of Etsuo Akiba
International Hydrogen Storage
Workshop: Hydrogen | Materials for 38 Years
Storage
2017 7 11 World Hydrogen Nitrogen based E. Akiba, H.-J.

Technology

Convention

composite materials
for hydrogen storage
and effects of

additives

Lin, H. Murakami,
R. Taninokuchi, H.-
W. Li
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2014 7 4 2014 JFCC
( Ti-V
)
2014 9 25 2014
( 155 ) Ti1-xXVxH2
( )
2015 3 18 2015 Ti-
( 156 ) v
( )
2015 7 3 2015 JFCC
(
)
2015 7 27
Til-xVxH2
( )
2015 9 18 2015 Ti-
( 157 ) V-Mn
( )
2015 10 22 Ti-
V
(
)
2015 11 20 2nd INTERNATIONAL |Cluster expansion N. Otani, A.

SYMPOSIUM ON
FRONTIERS IN
MATERIALS SCIENCE
(FMS2015), (Poster)

studies of Ti-V
dihydride solid

solutions

Kuwabara, T. Ogawa,
A. Seko, 1. Tanaka,
and E. Akiba
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2014
25

3

2014-062815
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11

HySUT

AIST

FCV

NEDO +1
SAE

FCV

2015

HySUT
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) HySUT
© HySUT ~ JXTG ENAA
27
®
C))
G) CFD

(5)-1 CFD

()2

1 (5
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HySUT
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28

HySUT

A 4

@O @ )1

>
@@
—
3)
| |
> (3)-2-1
" | |
(3)-2-2
|
(©)
1-2 28 4 1 30 2 28
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@

HySUT
2-1 HySUT  JIXTG
27
70MPa
2015
JPEC S0003 2014 70MPa 82MPa
70MPa gtr
82MPa ST
(2)-2 82MPa
JPEC S0003 2014 70MPa
70MPa
82MPa ST
)
41
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ENAA
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(4)-2

)

(5)-1CFD
( )
CFD
(5)-2
1%
CFD(Computational Fluid Dynamics )
CFD
1%
@)
26 9
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26 12

26 9 30
27 12 28 ST 82MPa B
28 3 16
29 2 22 JIS B
JIS
2015 JIS
28
20 JIS B 8576 OIML-R139
OIML OIML
OIML-R139 WD CD
) HySUT JXTG ENAA
@1
400kg +1g
JIS
2)-2
2
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23

HyTREC
HyTREC
10g 1g 0.1g
JPEC S0003 2014 82MPa
gtr
2014
HyTREC JERI
70MPa 82MPa 2014
(2-4 82MPa H28 29
JPEC S0003 2014 82MPa
gtr
2014
gtr

HyTREC
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JERI

@5
HySUT ST ST ST
NEDO
25¢
(26
ST
ST
2)-2
H27
ST 25¢g
JIS OIML
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(2-7 82MPa 82MPa
(82MPa 70MPa 82MPa
2014
1 2
©)
3)-1
3.6kg/min 82MPa -40
0.1kg/min  @700kPa_abs 0.1kg/min
700kPa_abs 87.5MPa
1 3
2 31 2
2
- EPEZD) FARARY—
Ry R AR arvmms | | GoroREn
- | |
I 1 {ﬁ
EHRRES LUEA I:ﬁ
EH Ok -
ERTHHSOMERE : }\ :
[2.1 %] (22 4] [2.3:#%]
ER/AVRRRD [ \| ER/ZLRFRS [\ (ER/KVARER
R B HR e
(FREILR) (E h#isR)
31
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2 3
0.1kg/min 10 2.1
0.1kg/min 1.0kg/min
0.36kg/min 10
2.2
21
1.0kg/min 3.6kg/min 22
0.9MPa 82MPa 23
23 2.2
23 82MPa 2.3 2.2
23
3
31 2
21 22 23
10
10
0.05-1.0kg/min 0.15-3.6kg/min 0.5-3.6kg/min
700kPa_abs 0.9MPa 82MPa
21 22
(3)-2
1SO9300
2.2
35PMa JARI
3.6kg/min
35MPa 21
1.0kg/min
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23

HyTReC

(3)3

(4)

-1
NREL

23

JARI

2.2

3.6kg/min

HyTReC

1SO9300
2.3
1SO9300
100m3
82MPa
JARI 2.3
-40
3%

FCV
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(4)2

5) CFD
(5)-1CFD
2
CFD
CFD
R-K
k-co
D (S]
L Cd
Pd/Pu_cri

r=2D

0=3<

Pd/Pu_cri=0.95

Cd

Pd/Pu_cri
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(5)-2

CFD
CFD
20MPa
0.2%
2014 12
JIS
28 5 20 JIS B 8576
OIML-R139
#+1.5g 1/400000
2014 (Fuel Cell Vehicle)
3
NIST

-(483)



MID
PTB

2020

70MPa

0.5

10
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No.

15t International

Workshop on H2- Activities of H2 Mr. Tetsuji
1 2013.5.24-26 L
Infrastructure and Metering in JAPAN Nakamura
Transportation
Hydrogen
Thermophysical
Properties Database
Compiling a New
European Hydrogen Equation of State
2 2014.3.13 pean Hydrog d _
Energy Conference and Correlations
Based on the Latest
Experimental Data at
High Temperatures
and High Pressures
2" International
Workshop on H2- Activities of H2 Mr. Tetsuji
3 2014.5.8-9 L
Infrastructure and Metering in JAPAN Nakamura
Transportation
4 2014.10.25
EFD/CFD
5 2014.11.8
2014
3" International
Workshop on H2- Activities of H2 Mr. Tetsuji
6 2015.6.24-25 o
Infrastructure and Metering in JAPAN Nakamura
Transportation
The International i
i Numerical Study on
Symposium on
i Low Reynolds Number
Experimental and i o
7 2015.7.13-16 i Flows in Critical
Computational
i Nozzles
Aerothermodynamics
of Internal Flows
6  ICHS2015 Measurement device
8 2015.19.19-21 Mr_Osawa
2015 of hydrogen
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Metering test

9 2016.2.3.-4 Mr .Osawa
apparatus & method
Metering test
10 2016.3 2-4 FC EXPO Mr .Osawa
apparatus & method
70MPa
27
1 2016.3 7-9
4" International
Workshop on H2- Activities of H2
12 2016.5.24-26 o
Infrastructure and Metering in JAPAN
Transportation
2016 6
13 21
6 17
2016 9
14 48
6
2016
15
12
Vol.41 Ne4
Metering test
16 2017.3.1-3 FC EXPO Mr_Osawa
apparatus
17 2017 5
5%International
Workshop on H2- Activities of H2 i
18 2017.5.18 L Dr.Tsutomu Otaki
Infrastructure and Metering in JAPAN
Transportation
19 2017.6.16 HySUT
HySUT
FCCJ FCV
20 2017.7.6 HySUT
WG
21 2017.9.15 HySUT
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No.

2015

28

2015-18938

2015

28

2015-189387

2015

28

2015-189393

2015

28

2015-189397

2016

29

2016-066864

2016

29

2016-066865

2016

29

2016-066866

2016

29

2016-066867

2016

29

2016-066868
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FCCJ HySUT

JIS
28 5 20 JIS B 8576

OIML-R139

OIML
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FCV

FCV
1
1
3 <6 =<3 H
300Nm3/h
2
2
300Nm*/h 9
300Nm®/h
3 FCV 15014687-2
C1 2ppm
2/7ppm
3
2/7ppm PSA
1
0.2MPa
H28 11 1
1MPa
0.2 MPa IMPa
PSA
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LPG
LPG
3
FCV 1S014687-2 (2012)
FCV
FCV
99.97
H.0 Sppm
2 ppm
0, 2 ppm
CO, 2 ppm
(0] 0.2 ppm
S 0.004 ppm
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(@]
11
12
FCV ©
11
FCVv 12
1S014687-2 (2012)
PSA
C1
2 ppm
(@]
1
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30 Nm3/h 50 Nm3/h
1 MPaG ~ IMPaG
MCH
m
PSA
PSA
15014687-2
2 ppm
= 0.28 ppm
1
50 Nm3/h

10 m
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Feed 7 i (MCH) [%]

120.0

100.0

80.0

60.0

40.0

20.0

0.0

30 100%

—A—FEED & (MCH)

o REKFRE

5 6 7 8 9 10 11

EEREFR [h)
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2 100

( )
A — —— ﬁ\*\‘\‘
I
&)
=
MCH )
| | =—MCH )
2 100
FCV
100% 1S014687-2  FCV
3 100%
3 100%
ppm 1SO14687-2 (ppm)
H.0 <01 5
C basis) <1
0O, <1 5
He <100 300
Ar N <100 100
CO; <02 2
CO <02 0.2
H.S basis < 0.0001 0.004
HCHO <001 0.01
HCOOH <0.001 0.2
NH; <0.001 0.1
<0.001 0.05
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300 Nm/h

30 Nm/h

PSA

PSA

PSA
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FCV

PSA

] PSA
] PSA

FCV

PSA
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H28 | H29 | H30 | H31 | H32 H33 ~ H37
BNV RS54 R B
KEAT—YavEl |ueeEinscrl §8 U\
5 = _% BOBIKER
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ﬂ(i@ﬂ?%)( IKZEAD KBEOBIRE
FATEsE EEEUERME
FREMET > xmmxmser—
. (&ﬁ%ﬁﬁﬁ*?%g
Fro SR % k*ﬁ*ﬁ?l_\/?ﬁ %%@ v (Z7—>3>) OER1L
: 5t BF -5 B \
- >
AHEAD
5
No.
29 3 | AIChE (American Hydrogen Storage and
Institute of Transportation using
Chemical Engineers) | SPERA Hydrogen
Spring Meeting Process for
realizing Low-Carbon
Society
29 4 | 5™ International Introduction of
Workshop on Liquid Organic
Hydrogen Hydrogen Carrier
Infrastructure & (LOHC) Technology
Transportation
29 7 7 Large-Scale Hydrogen
Storage and
Transportation
Technology
29 8 MCH FCV -
29 JPI
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Powertech

FCV SAEJ2601
87.5MPa
&
Powertech
SAEJ2601
HRX-19®
26 5 27 26 148
56 3 27 1 20
@9.53mm 2.5mm 30m  HRX-19®
SUS 1
2
HRX-19®
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100
-1 "l o
7;4
©o — '
«
& Pl
o _.
\E 2 L
=} Q.
10 _ _-E NO
= =T
3 e
g / 1
P
1
100 1000 10000
Reynolds Remax
3
FP40
1 FP40
1
kPa l(glm’l Pa l(]ll(gl( W/mK
HFE
-90 75 78.5 0.4 1573 0.0001 | 1.093 0.081
No ec7200
LD50-
oo 1000mg/kg -40 40 110 -55 1381 0.0276 | 2.287 0.43
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5kg/3min =100kg/h 27.79/sec 40 (FP40)

=372
4 2 x1 2
250 /min
5kg/3min 1.4 140kg/h
l /min/ |
. SR A -
L 250 300
372
l | l
60 80 100 120 140 160 180 200
(4kg/3min)  (5kg/3min)  (6kg/3min)  (7kg/3min)  (8kg/3min)  (9kg/3min)

kg/h
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1/2

1/2

2

600

400

200

250

21.9kW 5.67

250

(250 /minx3min)

40kw

380

1/2

250 /min

150 /min

60%
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A

2040

v

‘< 1320

2375

6
2
4 21.9kW
HIRRET] (5 eTARN)
N 29.4kW
HRET EHEE 29.4kW
S R404A
EiE FP40
5.4y BRE 250'ii%;j’{nin
FEEAE 250%%
IFEE 38621
o %5?&5@ —403Cft20°c
e +2°C
EHEF K&
@BHEIZ BEKEE 15~32C
BEIKE 175%%/min
IN—TF 10N?% /min
BEE 65dBLLF
ZOM  AEHE 2.04"x1.32Px2.38"
EE (Dry) (2200)

* ELE, BB
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250 /min

0.9min

x3min  2min

24kW

Imin

-39

1.0

25kW

29._4kw

2min

20
10

JE I A
|

T
|
|

[ S
|
|

M

vV YVV
{

\\\
Yo

]

21

18

15

12

min

150 /min

7min

24kWx3min

40

25sec

38.8

1.2

18.5kW
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3,000

21
-33
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70MPa
87.5MPa
APRR

Powertech Labs Inc.

50
JPEC-S 003(2014)

Engineers SAE J2601 Fueling Protocols
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JPEC-S 0003(2014)

H70-T40 4-7kg NON-COMMUNICATIONS

2 3
1) Test ID:1A
APRR 28.5MPa/min
2) Test ID:1B
20 2.0MPa APRR=21.8MPa/min
3) Test ID:1C
50 77.8MPa
3 250 /min
3
APRR Test 1D
SAE J2601(2014)  H70-T40 4-TKg NON-COMMUNICATIONS
A Typed
y hL_'glhtFDUtly_ 1w 28.5MPa/min 0 0.5MPa 74.0MPa 1A 219Kk
enicle rueling
2 21.8MPa/min 20 2.0MPa 72.1MPa 18 51497k) 250 /min
-9kg
5.1MPa/min 50 0.5MPa 77.8MPa 1c
1)
60% 150 /min
2
4
APRR Test D
SAE J2601(2014)  H70-T40 4-Tkg NON-COMMUNICATIONS 219K
Light Duty 28.5MPa/min 0 0.5MPa 74.0MPa 3A Typed
Vehicle Fueling| * ZXZ 5.1MPa/min 50 0.5MPa 77.8MPa 38 | 130/250 /min
5.9kg)
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1)
SOC100% Top-Off 87.5MPa
H70-T40 4-7kg COMMUNICATIONS
2)
H70-T40 7-10kg NON-COMMUNICATIONS
5
5
APRR Test ID
Light Duty . » SAE J2601(2014)  H70-T40 4-7kg COMMUNICATIONS Typed
Vehicle Fueling 5 28.0/9.0MPa/min 10 2.0MPa | 66.3/87.4MPa 4A 147
5.9kg) 21.9 W
Heavy Duty - SAE J2601(2014)  H70-T40 7-10kg NON-COMMUNICATIONS Typed 250 /min
Vehicle Fueling A 19.9MPa/min 0 0.5MPa 73.0MPa 5A 250
9.8kg)
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Pv 0.5MPa P 74.0MPa
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HRX-19

2 <2 4 2 <1 2
10.36 5.67
HFE
1/10
2,400
FCV
FCvV
HRX-19
Heavy Duty
Vehicle
2,400
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1) 2 X 2 JPEC-S
0003(2014) H70-T40 4-7kgNON-COMMUNICATIONS
2
1 3
FCV-Vessel
Test ID
1A 1B 1C
APRR MPa/min 28.5 21.8 5.1
0.0 20.0 50.0
Vessel MPa 0.5 2.0 0.5
MPa 74.0 72.1 77.8
DSP MPa 74.0 69.2 77.8
APRR MPa/min 27.6 20.8 5.1
sec 160 197 910
kg 5.99 5.73 6.75
g/sec 52.0 40.0 12.8
g/sec 37.4 29.1 7.4
FCV-Vessel 67.7 60.3 48.9
30sec
FCV-Vessel 67.7 60.3 62.9
-34.3 -35.9 -38.5
-33.6 -35.4 -23.0
-33.2 -34.8 -15.5
-37.3 -37.3 -38.7
MPa 6.86 4.88 2.72
2)
1 52g/sec 1
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1) 250 1/2

40kW - 21.9kW 41kW
(2) 250 1 2min
0.3 2 8min
60% 23.1kW -
17.4kw 25
(1) 2 X2
(2)
(3)
HRX-19
HRX-19 100MPa
87.5MPa
87.5MPa
() 30sec -33
1 60g/sec
20 -35
- 23.9mm - 19mm
250 /min - 280 /min
(2) 35sec - 0sec

®3)
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e B OB | RS T | e
2.1 87,9 712 | 69.6 0.0
28 5 5
5
1 28 2.700 1 27 19 8
2 29 2.500 2 50 35 15
3 30 2.400 2 48 34 14
4 31 2.200 3 66 46 20
5 32 2.100 5 105 73 32
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