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Abstract: Engine downsizing can reduce pumping lose and increase power output and fuel efficiency.
However knock phenomenon appears with the increase of compression ratio and engine load. To reduce the
knock intensity and NOx emissions, external exhaust gas circulation (eEGR) has been proposed. In this
paper, a four-cylinder normally aspirated gasoline engine with eEGR system is modeled, including intake
system, exhaust system, combustion system and eEGR flow system. The effect of different EGR mixers on
in-cylinder mixture and combustion are investigated. By the multi-cylinder and multi-cycle simulation, the
effect of intake manifold, exhaust manifold and cam profile on the fluctuation of three-dimensional
transient flow and combustion can be further investigated
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