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World Population: 1950-2050

5 billions in Asia ?

——
A
L

=

._E

—
L -

o

=
=3
=3
o

o

= N W ke 0 O ~ O O O

6 b11110ns 8 b1lhons

1960 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Year

Source: U.5. Census Bureau, International Data Base 5-1000.




Equivalent to oil MMT o
16000 The energy demand prediction of world

1.56
13,7110

Middle East
" Africa

Central & south America

Asia
Except china

4% . China
%4

3
0
2 ]. (yor D USSR and others

012

18%4

EE %




oBa\EsAak

4500

2%

O South Asia
O~ India

O China

O East Asial

e

407

1504

5094 371 %4

=45

—

The energy demand prediction of Asia

4, 055

E

BT
WY T

1971 1997

LSFASEAN., §8FE. 5B
DI N AST . B

2010

2020

[ Er 1 IEAS World Energy Outlook 2000




oiEREE ALY

4,500

4,000

2,500

2,000

2,500

2,000

1,500

1.000

a00

The energy source prediction of Asia.

Renewable energy

Hydraulic power
Nuclear energy
Natural gas
Crude oil

Coal

i =9
TR 1%

B 22

407

G5 %

1%

Natural gas

2,898

194 4, 055

2%

%4

14%4

=%

3%

11%

-

Crude oil

_—

e

—

191

1997

GEIF LT HE - E. &E. FEFL AF 8 AF AR0E

2010

2020

[ BR ) IEAS Warld Energy Outlook




Aslan Passenger Car
Market
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* Chinese passenger car registrations expected to increase by a factor
of 24 between 2000 and 2020.

* Indian demand to increase by a factor of 3 to 4 over the same period.

Source: Schipper et al: 2001 IEA and Hart/IRI estimates.
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What i1s DME ?

Most simple Hydrocarbon Methane : CH,
Most simple Alcohol Methanol : CH;OH
Most simple Ether DME : CH,O0CH,




Today Near Future

Otto cycle(gasoline)

Otto cycle(gasoline & New Fuel)
Increase fuel economy
Hybrid( + Otto




Utilization technologies of DME

1) Power Generation (Gas turbine, boiler)
2) Diesel Engine  (light and Heavy duty)

4) Fuel cell (Direct and Reformer type)
5) SNG (synthesized natural gas) from DME
6) Resources for chemical substances
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How to use DME for diesel engines ?

Purge system

’

No soot from the
combustion of DME

Retrofit system
(Jerk or deliver type
injection system) Combustion
chamber

compressor -
Exhaust

Y Advanced system
1 (Common rail
pump l injection system)

Exhaust gas recirculation
For reduction of NOx

Vapor pressure S5.3bar

Pum c
G Injector




Diesel fuel combustion In the cylinder
0S 000 .200888SEC 1809

960rpm,Swirl ratio 1.95



DME combustion in the cylinder
01 000 .378444SEC 3407
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Engine Speed : 960rpm
Fuel : Light Qil
Mozzle Opening Press. ; 15.6MPa
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Low injection Pressure at low engine speed and

High Injection Pressure at high engine speed
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Image of split injection of DME

Fuel spray

1stinjection For high degree of
Constant volume

2"d Injection  For high air utilization

Swirl

AN {  1%tInjection
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And



Data memo ry
Vacuum pump

Drive motor

Drive controller T
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(1) Small engine == ow fuel consumption
(2) Can get a fuel at store

DME cassette

Pressure regulator Spare DME cassette



2003 China DME forum (Shanghai)
(LPG+DME)
Spark ignition Engine







Well-to-Wheel (Natural Gas

System efficiency (well-to-wheel) for various fuels and powertrains
Best fuel/powertrain combination for each fuel - fuels from natural gas
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Figure ES-1. System efficiency for the best combinations of fuel'powertrain. Fuels from
natural gas feedstock.




Well-to-Wheel (Biomass)

System effigiency (well-to-wheel) for Jarious fuels and powertrains
Best fueljgOwertrain combination fgfeach fuel - fuels from biomass

=]
0
| =
9
LY,
E
a
a
O
i=
3
=)
-
o
=

Figure 2. Well-to-wheel efficiency for the best combinations of fuel/drivetrains. Fuels

from biomass feedstock.
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Pre-processi ng DME can be produced from natural gas or wood
(Brandberg, et al,1997)



Image of Hydrogen world
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Conclusions

1) DME is multi purpose fuel and made from various resources.

2) DME is used for LPG alternative in china in this moment

3) The modification of fuel supply system enables to use diesel
engine, and its performances is comparable to those of diesel

engine operated with conventional diesel fuel.

4) Future severe emission requirement is satisfied by the use of
DME diesel engines.

S5) DME is a member of hydrogen world.



Thank You !
- Any Questions ?

Shuichi Kajitani
Prof. Faculty of Engineering
Ibaraki university

email: kajitani@mx.ibaraki.ac.|p
















Fuel supply

system DME Diesel Track

Modified by NKK







KIER DME Track(2003)

Korea Institute of Energy Research
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Volvo DME Truck (2005)







Combustion of DME

Diesel o0il combustion (DME:CH30OCHS3) combustion
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DME has been used as a propellant and LPG alternative

spray cans cosmetlcs

i i i 10,000 tons/year

wrﬁnﬂanm 1-12 I {u i in Japan

150,000 tons/year
in the world
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About 20,000 households are using DME as a LPG alternative.
The production cost from coal is around \18/kg(17¢/kg)

Market price is twice of production cost.(35,000ton/year)
Good business in china in this moment.




Fuel injector
Intake valve _LE.tl‘lauﬂt valve

Half mirror

Light source
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