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Summary

In the event of spontaneous outbreak of fire in a large enclosed space such as an atrium, it is
necessary that the personnel can be safely evacuated, whereby, the faultless design of the smoke
management system becomes important. The natural tendency to form smoke layers below the ceiling
in the absence of properly balanced heat and gas distribution in the air convection, could make the

phenomenon of smoke scattering complicated.

This paper makes an investigation of smoke interface formation and diffusion characteristics in an
atriumn-like space under fire for the purpose of effective smoke control. The formation condition of
smoke layer interface is deduced by applying the profile method to the state equations, which was also
confirmed experimentally. The analysis of smoke diffusion takes into account of an anisotropic
turbulent flow with the buoyancy effects included in the momentum, heat and smoke transfer equations
with a few basic assumptions made on some smoke properties. From the results of the numerical
calculation, it was clarified that by driving a smoke exhaust fan at the top of the atrium could effectively

prevent the smoke diffusion.
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Fig.2 Pattern of interface degeneration

Table 1 Critical Keulegan numbers calculated from
experimental results

upper layer : air upper layer : smoke of
lower layer : mist of
carbon dioxidate | lower layer : air
exp.l exp.2 exp.3 exp.4
temperature  upp. 20.1 20.5 24.2 22.9
[ low. 23.2 23.4 21.2 20.7
density upp. 1.187 1.186 1.170 1.176
{ kglll\3 ) 1ow. 1.795 1.794 1.180 1.185
velocity upp. 0.43 0.42 - -
(w's ) 1ow.. - - 0.124 0.118
kinematic — -
i ity upp- 15.40 15.44
0076 (m2/5) low- - - 15.50 15.46
e o 0.086 0.088 0.088 0.083
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Fig.3 Analytical model for smoke interface recogni-

tion
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Fig. 8 Numerical simulation model of an atrium space
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