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Abstract:

Increase of environmental pollution and restricted emission legislations has forced companies to produce
automobiles with the lower air pollutants. In this respect, discharge of blowby gases into the environment is
prohibited earlier and recirculating the gases into the combustion chamber and burning them is used as the accepted
solution. In addition, using EGR technique to control and reduce nitrogen oxides in internal combustion engines has
been quite effective. An important common feature of these two methods is that if they have not employed correctly
the increase of other pollutants and significant engine power reduction may occur which is mostly due to
maldistribution of recirculated gases in the manifold. The existing experimental and numerical methods for
evaluating the EGR/blowby maldistribution are based on the injection of air with different temperature or of
different gas (mostly CO,) from the main air stream. However, these methods are time consuming due to the large
number of possible injection locations.

In this study, a new technique based on particle tracking is proposed to determine the cylinder-to-cylinder
distribution of injected EGR/blowby gases into the intake manifold. The new method greatly reduces the time and
effort to find the injection locations with the least maldistribution, especially when multiple injections are
considered. The proposed method verified with numerical simulations and experimental examinations. In addition
the method is utilized for a comprehensive study on effective parameters in EGR/blowby distribution into the intake
manifold of EF7-TC engine.
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