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Influence of Nitrogen Dilution and Turbulence on Knocking Intensity in a Super Rapid Compression Machine

OMA fERERY, HSF B, B 2, Ml e
*Shintaro Namiki, Yosuke Tsumori', Taiga Hibi’, Mitsuaki Tanabe®

Abstract: Exhaust gas recirculation (EGR) operation is effective as the control method of knocking occurrence. In this study, fuel-air

mixture was diluted by nitrogen that is a principal component in the exhaust gas. The influence of turbulence with diluted fuel-air

mixture on flame propagation and knocking intensity was investigated by using a super rapid compression machine (SRCM). As a

result, flame propagation velocity in the dilution case was relatively lower than the non-dilution case. In knocking condition with the
dilution case, the combustion time of spontaneous ignition of end gas was prolonged as compared with the non-dilution case. In the
dilution case, knocking intensity was too low to determine its dependence on the volume fraction for frame propagation.
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Figure 1. Dependence of flame propagation velocity on u,
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Figure 2. Cylinder pressure histories with and without dilution
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Figure 3. Dependence of knocking intensity
on the volume fraction for flame propagation
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