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In this research, a novel approach for the conceptual design of an aero gas
turbine combustor aimed at reducing soot and gaseous emissions is
presented. This method is based on the use of Chemical Reactor Network
(CRN) models and detailed combustion process modeling to analyze how
soot forms and oxidizes under various engine operating conditions. Initially,
the primary dimensions of the combustor were determined, and flow and
chemical reaction analyses were performed. Subsequently, the levels of
pollutants were evaluated in different operational scenarios. The results
show that the proposed model has a significant capability in reducing soot
and gaseous pollutants such as NOx and CO, while also maintaining the
thermodynamic performance of combustion. Specifically, the comparison of
the ICAO reference non-volatile Particulate Matter (nvPM) mass emission
index and the predicted value in the take-off cycle were 70.8 mg/kg and 73.7
mg/kg, respectively (a 4.1% difference). Also, the particle number emission
index was 4.02x10'* #/kg and 4.16x10'* #/kg, respectively (a 3.4%
difference). Across all operational cycles, the difference between the
predicted values and the ICAO reference values is within the range of 3.4% to
4.4%. This approach can be utilized as an effective tool in the future design of
combustors to optimize efficiency and reduce the environmental impacts of
aerial propulsion systems.
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