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Modeling of the Velocity of the Ceiling Jet Front
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ABSTRACT

Decays of the ceiling jet front velocity under a circular ceiling are investigated. To simulate the
ceiling jet in fires He and N, gas were injected from a nozzle to the center of the ceiling. The jet
fronts in the form of turbulent eddies were traced by a high-speed camera system. The instanta-
neous locations of the front were obtained from visual readings of visualized front, and the radial
velocity was calculated from the information of the time and the location with respect to the front.
The similarity and dimensional analysis were also carried out to reveal the relationship between
the velocity decay and the radial distance. It was shown that the radial velocity of the front was
inversely proportional to the radial distance in the fully developed region from the experimental

results and the theoretical analysis.
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Fig. 1. Schematic of experimental apparatus.
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Fig. 2. Propagation of the ceiling jet front.
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Fig. 3. The jet front velocity.
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Fig. 4. Propagation of the axisymmetrical ceiling jet.
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Fig. 5. Linear regression of the jet front velocity.
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