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ABSTRACT

This paper presents a statistical method to study effects of grid size in a simulation of
axisymmetric fire plume by a Computational Fluid Dynamics fire model called Fire Dynamics
Simulator (FDS). FDS is developed by NIST (National Institute of Standards and Technology, USA).
FDS uses Large Eddy Simulation (LES) for turbulence, and a mixture-fraction-based infinitely fast
chemical reaction for flame combustion. A computational domain is 8 by 8 m’ with 16 m height. A
square fire source with variation of heat release rate from 500 kW to 1500 kW is placed at the floor
center of the computational domain. Dimensionless grid sizes in term of R* are varied from 0.052 to
0.259. Simulated plume centerline temperatures and velocities at various heights are compared with
McCaffrey plume correlation [1] in order to estimate an average error and correlation coefficient. The
study found that with grid size R* not more than 0.171 the simulated plume temperatures and
velocities in the plume region have the average error not more than 26% and the square of correlation

coefficient approaching unity.
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