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A CFD Study of Gas mixing with Different Exhaust Valve
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Abstract: Exhaust gas re—compression and re—absorption can be used to achieve internal
circulation of exhaust gas on the four—-stroke gasoline engine equipped with variable valve
system. The parameters of exhaust valve determine the mass of residual gas and the cylinder
pressure at the beginning of IVO ( Intake Valve Opening ) and affect the mixture’ s
thermophysical properties and the intake process during the circulation. In this study,
STAR-CD software is used to study the flow in cylinder, the post—compression temperature
and the distribution of residual gas in three strategies: early exhaust valve closing (NVO),
late exhaust valve closing and exhaust valve re-opening. The results show that the three
control strategies of exhaust valve have different effect on the mixing process of fresh
charge and residual gas. With the early EVC, the tumble in the exhaust side has great effect
on fresh charge and exhaust gases during the intake process. High residual gas region
inclines to the intake valve side at the end of compression. With the late EVC, re—absorption
exhaust gas hinders the fresh charge entering into the cylinder at the beginning of the
intake process and causes poor mixing at the exhaust valve side. With the re—opening of
exhaust valve during the intake process, the re—absorption process of exhaust gas is later
then intake process and they have the same speed. Compared with NVO, the later two strategies
greatly extend the effect of valve on fresh charge and residual gas and the control on

residual gas and temperature of cylinder
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