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Numer ical Smulation of Candle Flame Character istics in M icrograv ity
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Abstract: A numerical model of candle flane in microgravity is established T he calculation and analysis show that
the flane shape is characterized by the gas dynamics of surrounding atom phere, and the flane tenperature (or
flane color) is by the chemical reaction kinetics in the flane aswell as the heat loss from the flane In quiescent
m icrogravity, the disappearance of natural convection leads to a hemi-gherical candle flane The radiative heat loss
from theflame has great contribution to the formation of candle flame characteristics In quiescent microgravity, the
chemical reaction rate is Imited by the diffusion of oxygen from the surrounding atmoshere to the candle flane,
and the radiative heat loss has strong ooling effect on the flane, leading to a low er peak temperature of candle
flane W ith the increase of the air-flow velocity in surrounding atmohere, the cooling effect on the flane becomes
w eaker andw eaker, and the peak temperature goproaches to the counterpart value in nomal gravity. Thepeak tem-
perature of candle flame is strongly related to the oxygen concentration in the surrounding atmophere For a low er
oxygen concentration, the peak temperature may be low er than the soot-formation-threshold temperature, w hich
acoounts for the dim blue color of candle flane in microgravity; but for a higher level of oxygen concentration, the
peak temperaturemay be higher than the soot-formation-threshold tenperature, and in this case, the color of candle
flane may be bright yellow, even if the candle flane is in microgravity.
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