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Numerical Study about Components of the Air Intake Impact on

Combustion and NOx Emissions in Low-speed Marine Diesel Engine
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Abstract: The combustion in low-speed two-stroke marine diesel engines can be characterized
as large spatial and temporal scales combustion. One of the most effective measures to reduce
NOx emissions is to reduce the local maximum combustion temperature. Intake humidifying and
EGR (exhaust gas recirculation) can change the concentrations of N2, O,, CO, and water vapor in
the scavenge box, which could effectively reduce the combustion temperature and thus lower NOX.
Based on the multi-dimensional numerical simulation method using Converge, the influence of
intake humidifying and EGR and coupling with each other on the combustion and NOx emission
of marine diesel engines was studied. The results show that, with the increase of the proportion of
the intake humidifying, the specific heat capacity increases and the oxygen concentration
decreases, the combustion reaction intensity decreases, the temperature and pressure drop in the
cylinder, so the NOx emission decreases; The main reasons of the combustion temperature
decrease are the dilution effect and thermal effect of the EGR. The specific heat capacity of the air
intake mixture increases and the oxygen concentration decreases due to the introduction of CO,,
leading that the combustion reaction is weakened, the average pressure and temperature peak in
the cylinder are reduced and the NOx emission is reduced. Because of the coupling of EGR and
intake humidification, the NOXx in the cylinder is obviously reduced. The influence on the pressure
in cylinder of the EGR 30% and the humidification ratio of 50% is relatively small, but the
influence on the NOx emission is obvious. So the study can be used as a reference for NOx
emission reduction program.
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