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Heat Transfer Mechanism of the Firefighter’s Clothing Exposed to
the Flash Fire Based on Computational Fluid Dynamics
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Abstract: To investigate the effect of firefighter’s clothing on heat transfer reduction from external
environment of flash fire, three-dimensional heat transfer models of human body and garments were
developed based on the theories of heat and mass transfer and computational fluid dynamics. Flame
manikin tests were adopted to validate nude manikin simulation, and to determine the fire field
parameters. These parameters were used to establish the single and multiple layers garment models.
Results indicate that the garment has good ability of thermal protective performance from knee to the
lower chest. On account of the effect of {luid flow through clothing ventilation openings at collar as well
as the end of sleeves and pants, more energy transfers from the external to internal environment by
convection, leading to the decrease of thermal protective performance. The outer surface temperature of
multiple layers clothing is lower than that of the single layer garment. The multiple layers garment shows
better ability of heat transfer reduction in the fire, and more time is required to reach the thermal

decomposition temperature.
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Fig.1 Geometry of flame chamber with nude manikin
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Fig.2 Geometry of flame chamber with clothing
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