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A Prediction Method for Spray Autoignition Delay Time in Gas
Turbine Combustor

70U Peng-fei, WANG Yi-min, MO Jing-fei, MAO Rong-hai
(China United Heavy Duty Gas Turbine Technology Co. , Ltd. , Beijing, China, Post Code;100016)

Abstract; A phenomenon of liquid jet in cross flow in fuel-lean premixed pre-evaporation combustor
main stage was studied. The autoignition prediction model was constructed with considering the atomiza-
tion, evaporation and autoignition process of liquid jets in cross flow for RP-3 jet fuel sprays, eventually
the autoignition delay time was predicted based on the time evolution of the CH in the liquid-gas mixture.
The model was validated by comparing to experimental results and was then utilized to analyze the influ-
ences of variables such as temperature, pressure, main stream velocity and liquid-to-air momentum ratio
on the autoignition delay time. The results show that for liquid jet in cross flow formed by direct-injection
type nozzle, its fuel-air mixing downstream is mainly affected by the liquid-to-air momentum ratio and
main stream velocity, in which liquid-to-air momentum ratio determines total fuel-air ratio, while stream
velocity mainly affects the droplet sizes and the related evaporation time; the autoignition delay time de-
crease with the increase of pressure, liquid-to-air momentum ratio and main stream velocity. The autoig-
nition delay time of spray is less affected by the negative temperature effect compared to premixed com-
bustibles.
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Fig. 1 Schematic diagram of liquid jet in

cross flow in main stage
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model framework
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Fig. 4 Dimensionless OH/CH mole fraction and

temperature change during autoignition
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