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Study on the effect of multi-row nozzles on
combustion emissions of Marine diesel engine
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Abstract: The model of Marine diesel engine is established with multi-row nozzles as the research object. The combustion characteristics

and pollutant generation mechanism of traditional nozzles and multi-row nozzles were analyzed through simulation. The results show that

the propagation speed of the upper row flame is faster than that of the lower row, which can strengthen the premixed combustion, improve

the utilization of the combustion chamber volume of the spray flame, reduce the flame backflow, and reduce the flame wall collision.

Aiming at the characteristics that multi-row nozzles layout can effectively reduce fuel-rich accumulation and make SOOT later oxidation

more intense, we designed multi-row nozzles cases with different nozzle diameter combinations, which can reduce the combustion

duration and increase the constant volume. Based on the comprehensive consideration of combustion and emission of the case, the optimal

case with multi-row nozzles can increase the indicated thermal efficiency by 1.77%, reduce SOOT emission by 43.06%, reduce unburned

HC by 58.93%, and not increase NOx emission.
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