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Effects of Internal EGR and Fuel Octane Number of Fuel
on Low Temperature Combustion at Low Loads

Wang Jian, Zheng Zunqing, Wang Hu, Wang Xiaofeng
(State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract: Three fuels with different octane number (70/80/90) obtained by blending iso-octane and heptane were
tested on a single-cylinder diesel engine to investigate the effects of octane number and internal EGR achieved by
2-EVO strategy on low temperature combustion fuelled with high octane number fuel at low load. The results show
that properly increasing internal EGR rate can increase the in-cylinder temperature, which in turn improves the
combustion stability and reduce the HC and CO emissions. However, excessive internal EGR rate would bring
adverse effects to combustion due to stronger dilution with more exhaust gas. Octane number significantly affects
the combustion of high octane number fuel. As the octane number increases, delayed auto-ignition, reduced rate
of heat release and increased HC and CO emissions are observed. Stable combustion can be achieved by adopting

optimal injection timing and internal EGR strategy with suitable octane numbers at low loads.
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