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ObjectiveObjective

• Provide current emission technology data
for the air quality model with the current
vehicle/ current fuel.
• Provide the scientific data for the future fuel
/ vehicle regulation.
• Obtain the emission data with combination
of advanced vehicle and fuel technologies.
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Japanese Petrol MarketJapanese Petrol Market

• Catalyst for the passenger car since `78
• Sulfur level of gasoline kept as low as
30ppm average since `78
• New technology such as lean burn and
direct injection gasoline engine and NOx
storage reduction catalyst have been
developed and marketed under these back
ground
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TEST Vehicles

1. Wide variety of vehicles are tested
from motorcycle, mini(0.65L) to 3L

2.  Gasoline direct injection and
  lean-burn engine included

3.  As a reference LEV is tested
 at the Japanese driving cycle
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1.Wide variety of vehicles are
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2.Gasoline direct injection and 
  lean-burn engine included
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 with the Japanese fuel
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Key Issues

• Emission characteristics of vehicle
technologies

• How much fuel property influence for new
technologies?

• Do we still need to cut sulfur from current
low level?

• How behave unregulated emission by
reduction of emission?
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Japanese Driving Cycle for Emission Test 
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Emission variation 11-ModeEmission variation 11-Mode

Fig. 3  Emissions Levels of Test Vehicles with Market Average Fuel （11 Mode）
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Gasoline  Emission test ResultsGasoline  Emission test Results
- Within the current vehicles,

       Direct injection Engine emits more HC in cold and NOx in hot

       Lean-burn Engine emits more HC in cold

                                        than that of Milti-points Injection engine

- Reduction of aromatic and Sulfur content in Gasoline are generally

   effective to reduce exhaust emissions.

     Reduction Hot-Start Mode(10-15mode)     CO       THC       NOx

     　　　　 Aroma. Cold-start mode (11mode)        CO       THC       NOx

     Reduction Hot-Start Mode(10-15mode)     CO       THC       NOx

     　　　　Sulfur Cold-start mode (11mode)        CO       THC       NOx
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• Sulfur effectSulfur effectSulfur effectSulfur effect

• Influence is bigger for Lean burn and DirectInfluence is bigger for Lean burn and DirectInfluence is bigger for Lean burn and DirectInfluence is bigger for Lean burn and Direct
Injection engineInjection engineInjection engineInjection engine

• For the cold mode(11mode) sulfur influencesFor the cold mode(11mode) sulfur influencesFor the cold mode(11mode) sulfur influencesFor the cold mode(11mode) sulfur influences
for light off.for light off.for light off.for light off.

2) Proto-type vehicle show very low emission2) Proto-type vehicle show very low emission2) Proto-type vehicle show very low emission2) Proto-type vehicle show very low emission
but ration of influence is but ration of influence is but ration of influence is but ration of influence is simularsimularsimularsimular with the with the with the with the
current vehicles.current vehicles.current vehicles.current vehicles.
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ConclusionConclusionConclusionConclusionConclusionConclusionConclusionConclusion

• Sulfur

• Influence is bigger for Lean burn and
Direct Injection engine than conventional
engine.

• For the cold mode(11mode) sulfur
influences the catalyst light off.

2)  Proto-type vehicle show very low
emission but ratio of influence is similar
with the current vehicles.

• Sulfur

• Influence is bigger for Lean burn and
Direct Injection engine than conventional
engine.

• For the cold mode(11mode) sulfur
influences the catalyst light off.

2)  Proto-type vehicle show very low
emission but ratio of influence is similar
with the current vehicles.
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Conclusion 2Conclusion 2Conclusion 2Conclusion 2Conclusion 2Conclusion 2Conclusion 2Conclusion 2

3) Unregulated Emissions

  Most of the emissions decrease with the
reduction of THC. Measures to reduce THC is
effective for the unregulated emissions.

4) Most of the data is consistent to the other
auto/oil program even with the newest
technologies such as lean burn, direct
injection and NOx storage catalyst.

3) Unregulated Emissions

  Most of the emissions decrease with the
reduction of THC. Measures to reduce THC is
effective for the unregulated emissions.

4) Most of the data is consistent to the other
auto/oil program even with the newest
technologies such as lean burn, direct
injection and NOx storage catalyst.
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but ration of influence is but ration of influence is but ration of influence is but ration of influence is simularsimularsimularsimular with the with the with the with the
current vehicles.current vehicles.current vehicles.current vehicles.

Future (STEP Future (STEP Future (STEP Future (STEP ll ll ll ll Program)Program)Program)Program)Future (STEP Future (STEP Future (STEP Future (STEP ll ll ll ll Program)Program)Program)Program)
Data of the Step1 is provided for the air quality

calculation.
Sulfur level is very important for the lean burn

engine which supposed to be the technology
to cut CO2 emission.

For the next step, both CO2 and Emission
consideration is necessary.

Decide the sulfur level for the future
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for light off.for light off.for light off.for light off.
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but ration of influence is but ration of influence is but ration of influence is but ration of influence is simularsimularsimularsimular with the with the with the with the
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Future (STEP Future (STEP Future (STEP Future (STEP ll ll ll ll Program)Program)Program)Program)Future (STEP Future (STEP Future (STEP Future (STEP ll ll ll ll Program)Program)Program)Program)

1. Advanced technologies such as Direct
injection engine aim to cut half of the current
regulation emission vehicles are provided
for the step ll test.

• Tests are focused on sulfur influence
 with the  mileage accumulation test.
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