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Ignition and combustion mechanism elucidation and modeling of combustion gases
ejected from the pre-chamber in gas engines
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Based on the results of fuel/air mixture measurements near the spark plug
inside the pre-chamber, the ignition characteristics and the combustion mechanism of burned gas jet
from the pre-chamber inside the main chamber were investigated with a high-speed visualization and
analyzed by 3-D CFD using Large Eddy Simulation (LES) turbulent model with the detailed chemical
kinetics. SIBS measurements around the spark plug inside the pre-chamber gas engine showed that the
combustion gas jet is ejected earliest under the stoichiometric mixture around the spark plug, and
therefore the combustion timing inside the main chamber becomes earlier. The numerical analysis
method combining LES and detailed chemical reaction mechanisms was used to analyze the flame
structure of the burned gas jet from the pre-chamber using the chemical species including

intermediate products.
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IMO: International Maritime Organization
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Fig. 3 Shape of the pre-chamber
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Fig. 4 Combustion jet from pre-chamber with pressure histories and ROHR.
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Fig. 5 Measured equivalence ratio inside pre-chamber
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Fig. 6 Temperature, fuel, and intermediate species behavior in the pre-chamber gas engine
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