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Study on Temperature Evolution of Facade Thermal Plume from

a Fire Compartment with Circular Opening
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Abstract: Building fire is one of the important research orientations in fire science, and the tempera-
ture of facade spill thermal plume is a vital indicator for the hazard evaluation of building fire. On the
basis of Froude similarity theory, the fire experiments on a reduced-scale fire compartment with a sin-
gle opening were carried out. The temperature profile of facade thermal plume under fire of buildings
with different circular openings was investigated considering various heat release rates of the fire
source. The results reveal that: (1) At a steady combustion state, hot gas temperatures beneath the
ceiling of the fire compartment are almost uniform for a given opening and a specific heat release rate

of the fire source. (2) For both cases of spill fire plume and ceiling jet flame extension, the tempera-
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ture evolutions of facade thermal plume under fire of buildings with circular opening are similar to that

of spill fire plume for rectangular opening. (3) With experimental data of thermal plume temperature,

new non-dimensional correlations for the cases of spill fire plume and ceiling jet flame extension were

established to predict the vertical temperature of facade thermal plume under fire of buildings with dif-

ferent circular openings and various heat release rate of the fire source.

Keywords: building fire; circular opening; spill fire plume; ceiling jet flame extension; facade thermal

plume temperature
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