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Numerical simulation on oxygen-enriched combustion of a Wankel rotary

engine by CONVERGE code
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Abstract: Based on CONVERGE, a three-dimensional CFD model of a gasoline Wankel rotary engine is built
and validated. The combustion process of the rotary engine under different oxygen concentrations was carried
out to analyze in-cylinder flame propagation, combustion characteristics and emissions formation. The results
showed that with the increment of oxygen concentration, flame temperature increased within the cylinder,
unburned area decreased, the volume of the combustion area increased, and the flame area slightly expanded
toward the rear area of the combustion chamber. The turbulent kinetic energy in the vicinity of the spark plug
was gradually increased, and the flame propagation speed was increased. Meanwhile, the peak pressure in the
cylinder was significantly increased, and the crank angle corresponding to the peak pressure was also advanced,
thus the combustion in the cylinder was improved. The maximum in-cylinder temperature was increased. The
mass of O and OH radicals was significantly increased and the mass of H radical produced was greatly reduced.
In addition, the concentrations of soot and HC emissions were significantly reduced. The mass fraction of CO
emissions was reduced, the spatial distribution area was expanded. The amount of NOx emissions was increased.
Oxygen-enriched combustion improved the combustion and emissions characteristics of gasoline rotary engines
to some extent. Within the scope of this study, better performance was showed at 50% oxygen concentration.
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