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There is a Keen Local Interest
in Promoting Gas Usage
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Trade flows worldwide (billion cubic metres)

USA

Canada
m Mexico
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m Europe & Eurasia

m Middle East
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B Diesel, EURO Il engine
B cNG E uncontrolled combustion Il lean burn Il stoichiometric (TWC)
"1 LG I uncontrolled combustion Il lean burn I stoichiometric (TWC)

| DME B mechanical FIE [T electr. controlled FIE + Oxicat
" MeOH engine, electronic control + Oxicat
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Bewertung der Treibstoffe von Personenwagen
nach Umweltbelastungspunkten

0% 25 50 75 100 125 150 175 200

i | |

Erdgas

Flussiggas
- |
Methanol
" |

'Ethanol
. |
Rapsolmethylester (RME)

Betrieb - vorgelagerte Prozesse
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Diesel
Gasoline
LPG
Methanol

Ethanol

Natural Gas

DME

Vegetable Oils / Fats
Hydrogen
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Synthetic =
o Natural “fuels B = 2
o= . Gas and 5 = &
% | |G| | Diesel| EN(EZSH additives  |EANE- 2
© LNG) v DME, Rl =
: DM J :r FT: . *)
Elendingt‘ Synthesis
Fermen- Re-
Y T tation estering
Refining Gasification ‘
: Sugar rich | | Vegetable
Crude oil | FLEUIZIREDS Coal plants it
fossil renewable
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Misc._ Digester E z@,\w Electricity
Organic )i &Heat

CHP Unit Biogas '@*
/ ; d"

Gas

Optimized
Anaerobic
Multiple Sources of Co-Digestion
Feedstock, e.qg.
Slaughterhouse Waste,
Manure, Food Processing : -
Waste, Organic MSW, Bio-Fertilizer
Sewage Sludge, Crops,
etc.

|
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Gas Upgrading
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Small-Scale
Liquefier
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DiMethyl Ether - Acceptability /AlV‘L

Commercial Powertrain Systems

Safety
Inflammable Liquified Gas (~Propane/Butane)
Heavier than Air
Burns with Blue Flame

Health
Non Poisonous (MAK: 1000 mi/m3 ~ Propane/Butane)
Non Caustic
Non Carcogenic

Environment
Short Half Life in Troposphere
Does not reach Stratosphere

Handling
Similar to Propane/Butane
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- L - HONDA
“ Fuel Storage Capacity vs. Weight >
at 500km Cruising Range
In 10-15 mode (Japan)
500 —
Electric
Vehicles
400 — Methanol
- Reforming __
@ o Hydrogen
£ Lk Compressed . absorbing alloys
E Hydrogen .
S, 200 ~ Natural Gas o |
o Vehicles _ '
8 _
22 C.)il Fuel Cell Group
0 Gasoline ; i | . !
0 Vehicles 100 200 / ‘600 800 1000

(Tank + Fuel)
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urude oil
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Prim. Recovery & Fuel Engine
energy fuel production distr.

s = B 1 = o
04 06 0.8 1 0.8 09 1 0.3 04 05 0.2 03 04

efficiency efficiency efficiency efficiency
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Driving Ranges
with refilled 300 lit tank

Bus engine, FC = 35 lit Diesel / 100 km
Engine efficiencies = ECE R49 results

DME 363 km

(42 %)
) . 80%
Diesel 857 km E?‘I}Ii fiIIing
(100 %) with liquid DME !
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\ S0 weit fahren Sie fiir 10 Euro
| |

Ersgak H 340 km |
§ woors: I S
:
o Dl 178 km

a=nzin S Opal Astra Caravan Im EDC- Zyklus
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Fire in a bus
garage in
Utrecht,
Netherlands,
6th July 1990

Remains of the
natural gas
bus. All
cylinders are

g intact; no

== explosions

o occurred
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The melt fuse has
done a good job

The alu"e
melted away




'SEVERE ABUSE TESTING

- Car drops from...
10 ...17....23...30 metres and no leakage

CNG CYLINDER SEVERE ABUSE
TEST

Only an armour-piercing bullet shot from a NATO-
style assault rifle can penetrate a metal cylinder.

Dynamite Test

Bonfire test
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Fuel Economy | Technology Environment
Gaseous Natural gas ) - .
LPG = 0 - =
Hydrogen O nia nia .
Petroleum Gasoline = » 5 =
Diesel O . . g
Alcohol Ethanol - O @ g
Methanol 0 Q e e
DME o) ) =) ;
Synthetics FT gasoline hia nfa nia n/a
& biomass FT diesel n/a n/a n/a -
Bio diesel e 0 . G
Electricity O n/a 0O ®
Legend: Best Worst
. v/ ) O
& H * The environment performance of hybrid vehicle is equal to LPG performance.
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