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CFD-based simulation of fire-induced smoke and carbon monoxide

transportation in the single compartment
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Abstract

In this study, the Computational Fluid Dynamics (CFD) has been used to analyze the smoke
movement and the carbon monoxide concentration distribution, both vertically and longitudinally, in a
compartment, based on conservation laws. The Fire Dynamics Simulator (FDS) developed by National
Institute of Standards and Technology (NIST) was used for numerical simulations using Reynolds
averaged Navier-Stokes equations (RANS) model to solve for time-averaged properties. Results show, as
a function of time, a detailed distribution of temperature and carbon monoxide concentration changing
against the height above the floor and those changes alongside the distance away from the fire source.
Fire-induced smoke and toxic gases like CO are more dangerous in a confined space. The result of

study may contribute in designing the smoke evacuation system based on the precise tenable condition.
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