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ABSTRACT

This study investigated numerically the influences of fire curtain and natural smoke vent area on smoke movement in
the stage fire of a theater using FDS (Fire Dynamics Simulator). The dimension of the theater stage was 31 m in width,
34 m in depth, and 32 m in height. The area ratios between the natural smoke vent and stage were approximately 10%,
8%, 5%, and 1%. The gap distance between the fire curtain and proscenium wall was 0.5 m. The fire curtain and natural
smoke vent area were observed to affect significantly the behavior of smoke movement to the auditorium and the mass flow
rates of inflow and outflow through the natural smoke vent and proscenium opening. In addition, under the same natural
smoke vent area, the pressure in the stage with a fire curtain was lower than that without a fire curtain.
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Figure 1. Simulation geometry with fire curtain and natural smoke vent.
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Table 1. Simulation Case for Natural Smoke Vent Area
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Figure 2. Visualization of smoke movement for all AR cases without fire curtain.
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Figure 4. Visualization of smoke movement for all AR cases with fire curtain.
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Figure 5. Mass flow rate of outflow and inflow through natural smoke vent.
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