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Full cycle analysis: Spray, Ignition and Combustion, 
applied on a 6-cylinder GDI engine

Endoscopic Imaging: Setup EngineMaster inspex
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and test methods - a global view, 
with a focus on the EU & US

Spray analysis: 
Variation of start of injection (SOI)

Soot formation as a direct result of piston wetting 
during fuel injection at early SOI

Contribution of individual combustion cycles to cold-start soot emissions

Motivation:
in cylinder visualization of soot formation under transient operation
interaction of spray and combustion within individual cycles with the aid of 
high-speed crank angle resolved image recording
intuitive soot visualization with colour imaging

Engine-in-the-Loop
test bed setup:
Coupling of a GDI 
6-cylinder in-line 
engine with a 3D 
vehicle model for 
virtual test drive
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Fired cycle #1 Crank angle locked recording at 25°CA aTDC

Soot formation near cold walls
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Fuel spray impingement on piston

Combustion in same cycle shows 
soot formation on piston head

 
This poster shows results of the project „Investigation of Mixture Formation, 
Combustion Process and Emissions Generation in Transient Operation of a 
Direct Injection Spark Ignition Engine.“ The authors wish to thank the German 
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