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Schematic Set-up of the Common Rail System

Source: http://www .rastatt.mercedes-benz.com/d/innovation/rd/forschung_cdi8.htm
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What is measured in the experiment

• Number size
  distribution
  w/ & w/o volatiles

SMPS
Thermo
desorber

Dilution
unit

Pressure
sensor

• Heat release
• Combustion noise

• Gravimetric analysis
• Chemical analysis

Filter
sampling

Dilution
unit

Engine
• 4 Cylinder
• 2.0 l displacement
• Common rail system
• Operation mode
   2 bar bmep, 2000 rpm
• low sulphur fuel (<30 ppm)

• Smoke numberOpacity
reading

• NOx
• T.HC
• CO
• CO2

Exhaust gas
analysers

Parameters of the Experiment
• Rail pressure (IP)
• Pilot injection (PI)
• Exhaust gas reciculation (EGR)
• Start of injection (SOI) 
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Experimental set-up with sampling lines for gravimetric and
number analysis of the particulate emissions
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Instrumental set-up for number size distribution measurements
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Effect of pilot injection & SOI
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Effect of EGR & SOI

injection pressure: LOW
pilot injection: NO
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Effect of EGR & SOI
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Filters samples for gravimetric analysis after collection
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Fuel consumption versus particle number
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Summary

• Particle emission could be reduced by
IP  é PI ìî EGR ê SOI ç    

= >   higher premixed combustion portion

• Mainly the solid fraction of the particle mass was affected by the
measures

• " Very clean" parameter setting  è  formation of  a new mode
 = >  nucleation due to limited surface available

• Results of gravimetric and SMPS analysis in good agreement as long
as no new formation takes place.
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