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Numerical Investigation on Combustion Characteristic
of Kerosene Droplet in Subcritical Environment

WU Hailong, NIE Wansheng, ZHENG Zhi, HE Bo

( Aerospace Engineering University, Beijing 101416, China)

Abstract; Based on the PR state equation, gas-liquid equilibrium at droplet surface, the correction of
thermal physical at high pressure and the detailed chemical reaction mechanism, it established a one-
dimensional transient multicomponent droplet combustion model, and the combustion characteristic of RP-3
kerosene droplet under the subcritical conditions was researched by numerical simulation. The research
shows that, in the subcritical environment, the combustion process of kerosene droplet is very different
from that of pure evaporation process. The curve of the parameters on the kerosene droplet surface changes
abruptly after ignition, and the droplet life is greatly reduced. After a briefly evaporation stage, the
kerosene droplet ignites and burns, the flame temperature rises rapidly and the flame radius gradually
increases. At the later stage of droplet combustion, the flame radius begins to decrease, and at the end
stage of droplet combustion, the flame temperature drops vertically and the flame radius decreases to zero.
Key words: subcritical environment; kerosene droplet; combustion characteristic ; numerical simulation;

detailed chemical reaction mechanism
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