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Numerical simulation of combustion characteristics and soot
generation of aviation alternative fuel
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Abstract: Soot generation of a biofuel (FAME) blended with conventional jet fuel (Jet-A) was
investigated, and the combustion chamber was designed as a lean premixed prevaporized (LPP) low-
pollution combustion chamber. The three aspects of cold flow field, combustion and soot generation were
analyzed by ANSYS fluent software. The results showed that the addition of FAME fuel could help reduce
the quantity and quality of soot generated in the combustion chamber, but may generate finer soot
particles. The addition of FAME fuel can significantly reduce the soot emission in the idle condition, but

the reduction of soot emission in the take-off condition was not significant.
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Table 1 Axial arrangement of cooling holes
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Table2 Chemical composition of experiment fuels
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Table 3 Representative physicochemical fuel properties

RIMZEAL B/ (glem?) BB/ (MI/kg) /K
Jet-A 0.797 43.5 250
FAME 0.864 36.9 294
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Table 4 Validation mesh comparison
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Fig. 3  Cross-sectional velocity distribution of Z=25 mm
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Fig. 4 Stream line of central section (condition 1)
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