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Performance Analysis of the ROTAX Engine Under the Influence of Various Octane
Numbers and Knock Control Strategies

Faculty of Mechanical engineering, Department of Aerospace Engineering, Urmia University of Technology,
Urmia, Iran

M. Bayati

Abstract

This study examines the effect of fuel octane number on the performance and occurrence of knocking phenomena in the ROTAX
912 ULS aviation engine, and analyzes effective strategies to overcome this phenomenon, including spark advance, equivalence ratio
adjustment, exhaust gas recirculation rate, water injection, and compression ratio reduction. The results show that optimizing spark
timing and injecting inert gas are the best methods for maintaining engine performance and controlling knocking. Using RONO1 fuel
and 21% cold EGR reduced in-cylinder pressure and knock intensity but was accompanied by a 9.57% decrease in torque and a
1.77% increase in specific fuel consumption. Additionally, injecting water at 23.2% reduced the effects of knocking, increased
torque by 6.65%, and lowered fuel consumption by 4.5%. Conversely, reducing the compression ratio and equivalence ratio both
resulted in decreased torque and increased fuel consumption. The study results indicate that with appropriate control strategies, using
lower-octane fuels can be economical and feasible.

Keywords: Engine Simulation, Octane Number, Knock, Spark Advance, ROTAX Engine, AVL Boost software
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