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Abstract: To address the atomization challenges of aviation kerosene in elliptical rotary engines
and to clarify the mechanism by which the air-assisted injection strategy regulates their
combustion performance, air-assisted injection technology was introduced into these engines. A
three-dimensional integrated computational fluid dynamics model, incorporating the intake and
exhaust ports, the combustion chamber, and the air-assisted injection flow passage, was
established based on the Converge platform. Using the aviation kerosene-air injection interval
angle (20°—60° crank angle)and the air injection pressure (4. 0—6. 0 bar)as variables, the effects
of these two parameters on in-cylinder fuel atomization, mixture formation, combustion process,

thermal performance, and pollutant emissions were investigated. The results indicate that as the
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aviation kerosene-air injection interval time increases, the in-cylinder fuel atomization mass first

improves and then deteriorates. At an injection interval of 30° crank angle, the indicated power

reaches a peak of 15.8 kW. However, due to the relatively low combustion efficiency, the

indicated thermal efficiency is only 39.1%. When the injection interval is increased to 60° crank

angle, the mass of fuel entering the cylinder decreases, but the thermal efficiency rises to 43. 4 %.

Increasing the air injection pressure enhances the in-cylinder turbulent kinetic energy, improves

atomization quality, and accelerates flame propagation. As the air injection pressure increases

from 4.0 bar to 6.0 bar, the indicated power and thermal efficiency increase by 29.3% and

18. 9%, respectively; hydrocarbon emission is reduced by 70. 9% , while nitrogen oxide emission

increases by 781.4%. This study can provide a theoretical basis for the multi-parameter

coordinated optimization design of injection strategies for elliptical rotary engines.

Keywords: rotary engine; air-assisted injection; injection pressure; injection time interval;

pollutant emission; thermal efficiency
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Fig. 1 Contours of elliptical rotary engine
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concentration in air-assisted injection structures at

different injection time interval angles
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efficiency at different injection time interval angles
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different injection time interval angles
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