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Effect of stratified chargI;e and an EGR system on fuel economy and
NOx emissions of a single-cylinder motorcycle engine
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Abstract

In recent years, the environment surrounding motorcycles is increasingly severe, due to
factors such as exhaust emission standards that become more stringent year by year and the
need to reduce CO2 emissions and improve fuel economy out of concern for global warming.
In this report, we discuss the results of tests we conducted to determine the effects of a
stratified combustion system with low-pressure direct fuel injection into the cylinder for
improving thermal efficiency and combustion stability coupled with a compact EGR (exhaust
gas recirculation) system for limiting NOx emissions when applied to a 400cc single-cylinder
motorcycle engine.

In our evaluation, we examined combustion characteristics of the EGR gas in homogeneous
combustion by inlet port fuel injection (PI) and in stratified combustion by low pressure
direct fuel injection (low pressure DI). We also evaluated the effect by actual motorcycle
evaluation test with regard to EGR gas temperature and the return current position and by CFD
(computational fluid dynamics) analysis with regard to behavior of the fresh air and EGR gas in
the inlet port and cylinder.

As a result, we made clear that stratified combustion by low pressure DI, temperature
reduction of EGR and a return current position were effective in reducing fuel consumption and
NOx emissions - with an improvement of over 24% in fuel economy when running over the test
drive cycle for the exhaust emission standards. Thus we verified that this system is effective for

improving fuel economy for a small-class single-cylinder motorcycle.
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