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Motivation

1. Lean Premixed Prevaporized combustors have the lowest soot emissions by eliminating fuel rich zones.

2. Enclosed spray combustion of jet fuel can be used to simulate aircraft soot in the laboratory.

3. Large quantities of soot allow for critical measurements such as the specific surface area which  is 

difficult to obtain from actual aircraft emissions.

Aircraft engines produce ultrafine soot that degrades health and the climate. Understanding jet fuel soot formation and growth is essential for designing

combustors that lower soot emissions without increasing the production of other pollutants. Here, enclosed spray combustion of Jet A1 fuel that nicely

emulates aircraft emissions1 is used to understand formation of aircraft-like soot as tests on real aircraft are too costly or inaccessible.
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nvPM Emissions by Combustor Type

Soot dynamics in a Single Annular aircraft Combustor (SAC), a Rich-

Quench-Lean (RQL) & a Lean Premixed Prevaporized (LPP) combustor. 

Total mass non-volatile Particulate Matter (nvPM) from the standard Landing and Take-off (LTO) cycle by an engine’s rated thrust3 from 

the dominant aircraft combustors.

Soot Formation in Aircraft Combustors
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Normalized mobility size distributions at various 

equivalence ratios (EQR). Shades around the lines 

represent the standard deviation between measurements.
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RQL-like Oxidation of Soot

Soot measurements in excellent agreements with Discrete 

Element Modeling simulations.2

The effect of O2 addition to the torus ring supplying N2 on 

the soot volume fraction, fv.
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Aircraft soot:4
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