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A Comparison Study of the Prediction Performance of FDS
Combustion Model for the Jet Diffusion Flame Structure

Eunjung Park

Department of Safety Engineering, Graduate School,

Pukyong National University

Abstract

A prediction performance of Fire - Dynamics = Simulator (FDS)
developed by NIST for/ the diffusion flame structure was validated with
experimental results of 'a laminar slot jet diffusion flame. Two mixture
fraction combustion models and two finite chemistry combustion models
were used in the- FDS for- the simulationsof the jet diffusion flame
structure. In order to enhance the prediction performance of flame
structure, DNS and radiation model was applied to the simulation. The
reaction rates of the finite chemistry combustion models were
appropriately adjusted to the diffusion flame. The mixture fraction
combustion model predicted the diffusion flame structure reasonably. A

1-step finite chemistry combustion model cannot predict the flame



structure well, but the simulation results of a 2-step model were in
good agreement with those of experiment except CO: concentration. It
was identified that the 2-step model can be used in the investigation of

flame suppression limit with further adjustment of reaction rates.
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Fig. 2.1 Result values of laminar diffusion flame for the temperature
and heat release rate by grid size using 2-step.
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Fig. 2.3 Result values of laminar diffusion flame for the temperature
and heat release rate by grid size using 1-step.
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Fig. 2.4 Result values of laminar diffusion flame for CHj O: and
H>0O mole fraction by grid size using 1-step.
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Fig. 3.1 Comparison of the simulation and experimental results for
the temperature and axial velocity at z=7mm.
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Fig. 3.2 Comparison of the simulation and experimental results for
the temperature and axial velocity at z=9mm.
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Fig. 3.3 Comparison of the simulation and experimental results for
the temperature and axial velocity at z=11mm.
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Fig. 4 Effects of radiation on the diffusion flame structure.
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