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Natural gas reformed products under different temperature
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Effects of reformed temperature on heating value
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I Fuel Cycle Analysis ( a part of LCA )

> Well to Tank & Tank to Wheel Analysis

I -II Transportation Use
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System efficiency {well-to-wheel) for various fuels and powertrains
Best fuel/powertrain combination for each fuel - fuels from biomass

125%
A% -~ gpe
e 10,8%
3 100% +—
i 89% -
oy et 8.4%
g
S 7% A 1.2%
E
@
3
£ 50% 4+~ o =
8
= @ Principal fuel (FFV)
g m Principal fuel {non-FFV}
25% 4+ —
. @ Niche (FFV)
CINiche fuel (non-FFY)
0.0% . y . . ;
a5 O Q?C’N s A0 2 ¥C AV P an® e\‘c‘mﬁ G‘:c.m‘@ ﬁcm"
REF el L T L I e O gl

Ref: peter Ahlvilk et al. ECOTRSFFIC pp31(2002)

Doshisha University — Energy Conversion Research Center & Spray and Combustion Science Laboratory —

ref. NEDO, WE-NETE —TIZBRE 4291 SATLHMEICEATIAE -OIR. FR14SERREREE<SED>

Well to Wheel energy consumption[MJ/km] for 10.15mode
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WW Energy Efficiency

WtW Efficiency for ECE15 <pE>
(average speed=18.7 km/h)
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Well to Wheel efficiency (50%reg)HK=100W <BE>
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II - Future Aspect of Engine Systems for Transportation
Il - I Overview Summary = Basic Scenario

1. Present engine systems - Diesel and Gasoline Engines - still maintain the
major position for several decades from their higher energy density and
power density = Gasoline HV & Diesel HV > 2,4

2. In present engine systems, we are in the stage where engines should adapt to
optimum fuels (including reformulation and synthesis) through well to tank
(LCA) analysis. -> one of attempts is our fuel design approach

3. Next generation power unit — Fuel Cell — will get a major position in the
market at several decades after (around 2030~2040 ?) from the cost,
durability, reliability and so on. >5

4. Efforts for further higher efficiency and lower emissions in present engine
systems or the transportation reach a limitation level.

Therefore, introduction of next generation urban transportation system
(TDM, ITS ) and revolution of our life style ( Car Shearing, Park & Ride )
should be required. 25

5. Eventually, the stage of “ the right man ( engine ) in the right place”

- several power unit systems are applied to the optimum use simultaneously
through transportation distance and user density. > next slide
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I -1 Future Aspect of Engine Systems
< Summary >
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Borderless in Gasoline Eng. & Diesel Eng.

In recent gasoline engines & diesel engines...

*Mixture formation
Combustion mode
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Harmonization of Combustion Scheme in Gasoline Engine
and Diesel Engine
-> Higher thermal efficiency and Lower emissions

1. Gasoline Engine > Direct Injection for higher efficiency
Diesel Engine > HCCI for lower emission

-> just Fuel is changed

-> Application of Mixing Fuels or on-board reformulation

- FFV; Fuel sensing ?

2. Application of HCCI, HCSI, Rich-SI into one Engine
(AVL)
-> Control of spark ignition

3. Several Variable Control in engine system
= VVT ( compression ratio ), wide range EGR, higher
pressure Fuel Injection, higher Boosting( T/C,S/C ), - -
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Il -l Future Aspect of Transportation
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Optimum Mapping of Transportatlon System ( my private plan)
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Long
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(Car Shearing ) Passenger Car
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(Several Engines)

Pleasure Use: Gasoline & Diesel Engine
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Thank vou for vour kind attention

Jiro SENDA
Spray & Combustion Science Lab.
Doshisha University, Kyoto JAPAN
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