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A Finite Element Model of Skin Subjected to a Flash Fire
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Conclusions

The multiple-layer, variable property finite element model
of the heat transfer in the skin subjected to a flash fire was
used to test the effects of variations in thermal physical prop-
erties on skin temperature and burn predictions, It was found
that variations in thermal physical properties over the ranges
used in multiple layer skin models had minimal effects on
second degree burn predictions, but larger effects on third
degree burn predictions. It was also found that the blood
perfusion term in Pennes’ bioheat transfer equation can be
neglected in predicting second and third degree burns due to
flash fires. Variations in the pre-exponential factor and acti-
vation energy in Henriques’ burn integral had minimal effect
on second degree burn predictions, but a larger effect on third
degree burn predictions. The variable property, multiple layer
finite element model developed here is more accurate in making
temperature and burn predictions than the constant property,
single layer closed form solution for a step heat flux, However,
if only second degree burn predictions must be made, the
closed-form solution may be adequate.
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