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Fundamental Study on Combustion Improvement by Mixture-Flow in Natural Gas-Fueled

Lean-Burn Sl Engines
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Abstract : The effects of the fluid flow inside a combustion chamber on the combustion process of a homogeneous lean

methane/air mixture were examined using a rapid compression combustor. The rapid compression combustor was designed

to simulate the combustion process in a spark-ignition engine involving the rapid compression of a mixture and the heat
release during the flame propagation. The time history of pressure in the combustion chamber was measured with a
pressure transducer. The fluid flow in the combustion chamber was varied as follows; the mixture was injected into the
combustion cylinder before the compression stroke, and the direction of the injection and the time interval between the end
of mixture charge and the start of compression stroke were varied. The position of spark ignition was also varied. And the

flame propagation was photographically observed. Moreover, the two-dimensional velocity distribution of the swirl flow

was measured with particle image velocimetry. As expected, the combustion duration decreased with increases in the mean
velocity and the turbulence intensity of the fluid flow. When the intense swirl flow existed in the combustion chamber, the

combustion duration was minimized with spark ignition at the eccentric location.
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Fig.1 Radial distribution of tangential flow velocity for different
waiting times.
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