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Biodiesel

Volumen: 127 m!




TEKNOLOGISK
INSTITUT

100 EJ = 3 MILLIARDER TONS PER AR

120

Efterspargslen efter transportydelser stiger o i

B Hectricty

Maengden af energi til transport stiger
¥ Biofuels
B Other fossil

96 % af energien stammer fra fossile kilder

Privatbiler star for 50%
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El og brint klarer det ikke alene!
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Figure 2: Role of biofuels in transport - IEA 2DS Scenario
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Growth in international shipping

Intamiational shipping International skibstrafik, navnlig
300 000 containere, kemikalier, fadevarer og

2.9% annual growth breendsel star til at vokse betydeligt.
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Absolute activity increases 2.5 times from 2015 to 2050 in the NZE Scenario, with highest growth in emerging markets
and developing economies
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Store skibe star for det storste forbrug
128 000 registrerede skibe
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Metanol og LNG er i fremgang

Big ships only (>5000 GT)

2020

250

200

150

100

20

0
2019

B Heavy Fuel Oil

m Light Fuel Oil

m Diesel/Gas il

B Liquefied Matural Gas (LNG)

m Methanal

H Liquefied Petroleum Gas (LPG) -

Propane

m Liquefied Petroleum Gas (LPG) -
Butane

guantity of fuel oil used (millions of tonnes)

® Ethanol

B Other

1000

800

600

400

200

250

200

150

100

50

Number of LNG ships in operation and on order
(LNG carriers not included)

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
W In operation W On order
Methanol vessels in operation and on order
2015 2016 2019 2021 2022 2023 2024 2025 2026 2027 2028
B In operation W On order



MAN ES 2-stroke
Alternative fuel engines approacing 50% OF MARKET

Tier lll engines delivered by year - fuel types
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Hvad vi ser i fremtiden

LNG er i stor fremgang bade mht. antal skibe og total meengde LNG brugt.
Biodiesel fra pyrolyse eller HTL er potentielt lovende “drop-in” breendsler.
Methanol dual-fuel motorer er blevet en accepteret option for nye skibe.
Hydrogen motorer er stadig en ny ting, men udviklingen gar hurtigt.
Ammoniak motorer er i den prekommercielle fase, men udviklingen gar hurtigt.
Elektricitet og batterier ender maske med at blive attraktiv for mindre skibe.
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Fossil &

WIE

Biofuels eFuels

Biomass

Fossil Fuel

Hvor gront er det?

@ Feedstock O Conversion B Combustion B Emissions Credit BWTH

Food Waste / HTL / HTL-Biocrude

Swine Manure / HTL / HTL-Biocrude

Landfill Gas / FT Synthesis / FT-Diesel

Wet Waste Sludge / HTL / HTL-Biocrude

CO2 / Electrolysis / eFT-Diesel

CO2 / Electrolysis / eMethanol

Biomass / Methanol Synthesis / Biomethanol
Biomass / FT Synthesis / FT-Diesel
Biomass / Pyrolysis / Bio-Oil

Bio-0Oil / Hydroprocessing / SVO

Yellow Grease / Hydroprocessing / RD
Soybean 0il / Transesterification / Biodiesel
Woody Biomass / CFP (Pt/Ti0O2) / Whole Bio-Oil
Yellow Grease & HFO / Hydroprocessing / RD
Biomass & NG / FT Synthesis / FT Diesel
Biomass & Coal / FT Synthesis / FT Diesel
Crude Oil / Processing / MGO (0.5% S)

NG / Liquefaction / LNG

Crude Oil / Processing / MDO (0.5% S)
MNatural Gas / Methanol Synthesis / Methanol
Crude Qil / Processing / HFO (0.5% S)
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& Diesel

() Liquid

E-fuels = Power-to=X breasnadstof

Advanced
Motor Fuels

Fertilizer
Other uses

Hydrogen Ammonia Industry o

Methane 4« Methanol

Alcohol-to-
Jet

Fischer-

e Gasoline LPG
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Historisk overblik

Gasmotor - Lenoir

Dampmaskine - James Watt

Dampmaskine (1774) -> Gasmotor (1860)
-> Ottomotor (1876) + Dieselmotor (1897)

Dieselmotor
Diesel blev farst
standardiseret 1954!

1870 8 9 ol 54

1760 1774

1780 1790 1800 1810 1820 1830 1840 1850 1860

Blytilseetning opfundet 1921,
Oktantal opfundet 1927
Kulgas, Petroleum, Nafta,
Alkohol, Planteolie
Benzin var oprindeligt et
affaldsprodukt!

Kul Hvalolie Alkohol Dieselolie

Oktantal

Blyholdig benzin
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A Fiskeri og smaskibe i Kina

Methanal Methanol

Methanal

Exhaust
Intaka

Figure 61 "Jiahong 01" methanol fuel cell powered cruise ship



A Swedish-registered 8m plug-in hybrid driveline, with
electric motor for positioning and manoeuvring on lobster
fishing areas, which will be moved across Sweden’s Baltic
coast to allow testing by local fishermen (Technology 2)

3 ey

s
A Danish-registered hybrid methanol / electric powered 10m line-
fishing boat, with electric hydraulics and hydrofoils, operating in the
North Sea (Technology 1).

An Estonian registered 11.5 m net fishing boat, operating in the Baltic (Technology 3),
which will be retrofitted with an e-machine.

A Norwegian 10.65 speed sjark vessel, operating in the North Sea, providing validation of
tha hiill eoatina and Inweenet eancenre technnlaniac



% Forholdsregler ved LNG

NO SMOKING

e ® ®
&

Kuldeskader (cold burns) Boil off
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Forholdsregler
ved metanol

Metanol er bionedbrydeligt

Brand kan vaere svaer at erkende pga.
“usynlig” flamme

30 ml metanol er giftigt, 100 ml er
potentielt dedeligt

Metanol kan optages gennem huden

Blanding af diesel, vand og metanol kan
vaere problematisk ift. olieudskiller ved
kraftig regn




Forholdsregler
ved ammoniak
Giftigt

Korrosivt

Flammable Range: 15%-28% in air




Forholdsregler
ved Brint

Hojt tryk, op til 700 bar
Flammable Range: 4%-75% in air
Farvelos

Lugtfri
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