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~ Activity in Utilizing of Clean Energy and Background of Development of
Fishing Boat with Hydrogen Combustion Engine

Satoru Ezoe' " and Kodai Takahashi?

Abstract : In Japanese fishery industry, there are some fatal problems to have to improve such environ-
mental problems as global warming and changes in ecosystem or such the price rising of fuel oils as press-
ing fishery management.

If the global warming progresses, the effects of disturbing ecosystem and environmental impact on the
marine living things may increase. The exhaust of carbon dioxide that might be induced by the economic
human activity brings greatly global warming. One factor of global warming is bringing about by burning
the fossil fuel in transportations of vehicles or vessels, etc.

The fossil oils of about 40 percent have been utilized for transportations, and then it requires immediately
reducing the emission of green house gases.

Also, the development of new fuels alternating to fossil fuels is required to reduce the emission of carbon
dioxide and to correspond to the rise of a rapid price of fossil fuel.

Now, hydrogen gas is the one from regenerating and recycling energy resource and also it may be a ulti-
mate clean energy, because it emits only vapor water when it generates energy, and it is generated by
electroanalysis using natural energy such as wind power or photovoltaic energy, etc.

In this paper, it was researched worldwide clean energy projects demonstrating in Japan, EU countries,
USA, Canada, etc. and they were summarized.

Furthermore, it was discussed in the background of fishing boats with hydrogen combustion engine and
the approaching. Conclusively, it was suggested that the size suitable for the fishing boat with hydrogen

engine was the type of coast fishing boat under 5 gross tons.

Key words : Hydrogen, Global warming, Alternate fuel, Hydrogen project, Fossil fuels
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Fig. 1 . Changes in annual average temperature at Japan

or at world

2o THUCE DARA LIRBRIESREE L TBY, HWIKRE
b 20 bD—2TH 5L, HERIZBW TIEFHRIRD
CZI1004ETH1IK (1C) ERLTBY, Rk R
THEMOFHRB I EAOERICH LY, FORT %
Fig. 1 IIR T, ImBLIC X Wi Z 2 B LI b0,
HRERNOEE, BERPICL LEEEERKERE, ¥
R, EEL ENOEEITFR STV, REHR
H AN, HIERD S B & 0B ARIME O — B8 2 RIS B
IZE )RR EED, WIS N2 AR T 22 12
ENB, ZONENT VAL ) EROFRITTFESETY
288K (15C) RIS N TE 7275, BEDRBEILIE,
BEMETADPSEICHE SNZZ LD ZDNT VAP
BN ERIESRI S TWA Y,

BERREA AL 2TEELSH Y, FHIC L D RE(L

1252 AEBIEALT 5%, mBLICRIZTTHEL, BE
- FETADEBERE L iR, ThabbiRBLESE!
. MHRDSNB Y, Tablel 12, BEWMES X DRBELZE

BERBILFESES %, TF0HHEOHR £ Fig. 212
Y, “EMLRFZEOHHEIBRKICEZ N Labhs Lk

e - | |
° B12, 2D OREANREA A OHEH R AR LT
o Global [l 2y hrbb¥, “RLREOHREEITRE D I5ER
e m _Japan MLTVBBE I Edbhd, T, BEMHETAOHTI,

TR RFEOREMBRBUZ DSV 22D ST, B
BEVSWOT, RELFSEIRDKRE(RY, R
52 58 IR EV, 20058 (CFHI7T4) ObAETI,
REFNRA A OHRTZERILRED E D 5 IRBIE SR
95% & 72 % (Table 1 M),

Table 1 . Type and property of green house gases

Contribution

Global Amount of to global

Green house gas warming emission warming

potential  (Mton-CO,) in Japan
(%)
Carbon dioxide CO, 1 1293.5 95.1
Methane CH,4 21 24.1 1.8
Tnitrogen N,O 310 25.4 1.9

monoxide
HFCs 120~11200
Chlorofluorocarbon 12.8 09
PFC 5700~11900 A

Sulfur hexafluoride SF¢ 23900 4.1 0.3

[1Mton=10’kg]

*1

mR{LH 5B,

BRI EOBETRO NS,
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Fig. 2 . Amount of emission of green house gases
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Fig. 3 . Reserves to production ratios of crude oil and oil
deposits of main petroliferous countries
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Table 2. Type, application and major materials of alternate fuels

Kind of fuel

Chemical formulae

Major material Application

Bio-diesel fuel (BDF)

Animal and plants fat Diesel engine

Bio-fuel
Bio-ethanol C,Hs;OH Organic waste Gasoline engine
Dimethyl ether (DME) CH;0CH; Methanol Diesel engine
Natural gas (Methane) Fossil fuel
. CH,4 . Gas engine
Bio-gas Organic waste
Fuel cell or
Hydrogen H, Many

Gas engine
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Table 3 . Cost and energy efficiency in generating process of hydrogen

Process Detaile process

Major material

Production cost ~ Energy efficiency

3
( ¥ /m ) (% )
Desulfunzed.-gasohne Gasoling 83 522
reforming
Naphtha reforming Naphtha 324 57.4
’ Methanol reforming Methanol 40.9 63
Steam reforming
Kerosene reforming Kerosene 51.2 51.2
LPG reforming 32.6 54.9
; Natural gas
Natural gas reforming (Methane) 21.3 58.6
By-product Coke oven gas 16~21
hydrogen Caustic soda industry ~ Sodium chloride 20.0
Water electrolysis 74.4 575
Electrolysis Water electrolysis of Water
polymer electrolyte - -
membrane
D e biom
Biomass Y P - = Biomass 234 -
Wet type biomass
: o Partial oxidation The same material
Partial oxidation ; - -
process as steam reforming
Thermochemical IS. proc'ess Wat ) _
decomposition University of ey

Tokyo-3 process
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Table 4 . Standard calorific value of various fuels

Fuel Calorific value
Gasoline 34.6 MJ/Q
Light oil

XGRS 36.7~38.2 MJ/2

(Kerosene)
Bunker A 39.1 MJ/Q
41.1 MJ/m’
Natural gas (273K:1013.25hPa)
3
— 12.8 MJ/m

(273K:1013.25hPa)

[1013.25hPa=1atm]

(a) BARTOIHA

HATIRBE, BEEXEHFERT HIHFC® L LT
PREVE M BB S O LML L KEA v 7 T HEOEIEF
PIrbhTwd, 2o7ayxs M, KEAT—Vav
TOKEDFEEDI LM - TEFTOA 7 7¥fKwL, X
FREFHEBEANORE R FTE I AT LOBY, 2560
IKEEBEO LA F R LT 5 5
Ty REL, ERLLEROEH*EZLIETED
DTHb,

KEEBITAKFEAT -V a vizowTiE, $TIH
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%—BEIC L CTable5 IR § . HHBEDHHAKEZEAT— ¥ 3
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Y, HHAKEZRT—Y 3 01 EF 75K E % it
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%,
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MWEEE L 2 BEOKELY VYV BBEASMLTVD,
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FH~120AMTHBIZ) —AEhTWw5B® 25, F125%
BRIZH 50T, BRI HEREDEICB W T—REICT

Table 5 . Hydrogen station in service in Japan

Name of hydrogen station

Process

JHFC Centrair hydrogen station

Natural gas reforming type

JHFC Osaka hydrogen station

Natural gas reforming type

JHFC Kansai Airport hydrogen station Off-site type
JHFC Yokohama-Daikoku hydrogen station ~Desulfurized-gasoline reforming type
JHFC Yokohama-Asahi hydrogen station Naphtha reforming type

JHFC Senju hydrogen station

LPG/Natural gas reforming type

JHFC Ariake hydrogen station

Facility for liquefied hydrogen storage
and hydrogen refueling

JHFC Kawasaki hydrogen station

Methanol reforming type

JHFC Kasumigaseki hydrogen station

High pressure hydrogen storage
(Re-locatable)

JHFC Sagamihara hydrogen station

Water electrolysis type

JHFC Funabashi hydrogen station

Natural gas reforming type
(Re-locatable)

JHFC Co-Operative hydrogen station
Ichihara hydrogen station

Kerosene reforming type
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Table 6 . Emission factor of carbon dioxide at various fuels

Main ingredient

Emission of

Fuel  OPecific (mass%) carbon dioxide
gravity
Carbon Hydrogen Other (kg/0)
Gasoline 0.73 85.5 14.4 0.1 2.35
Light oil 0.84 86.1 13.6 0.3 2.62
Bunker A 0.88 85.8 13.5 0.7 2.76

Table 7. Amount of carbon dioxide emitted by different type of fishing vessel engine

Fuel Emission of
Fishing vessel ~ Using fuel consumption carbon dioxide
(ton/Year) (ton-CO,)
Vessglofouthoard o opne 215,000 686,000
engine
Vesssl ofinboand.  p w8 1667000 5,245,000

engine
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