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Evaluation of induced-flow in a two-room compartment
fire using large eddy simulation
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Abstract- A numerical study for the simulation of induced-flow by a two-room compartment fire has been
accomplished using a fully-coupled Large Eddy Simulation (LES) model which incorporates Smagorinsky and One-
Equation Sub-Grid Scale (SGS) turbulence models. Also, modified Eddy Dissipation Concept (EDC) and Discrete
Ordinate Methods (DOM) are used for incorporating combustion and radiation, respectively. The models are applied for
a range of total heat release rate (HRR) for fire source in the center and corner of the fire room. Numerical results of
prediction by each SGS model are validated and compared against well-known available experimental data. The
predicted time-averaged temperature profiles at different location of the compartment for each case have been
calculated and found to be in good agreement with the experimental data. The results also show that the accuracy of
One-Equation SGS model for the prediction of the characteristics of fire is higher than those obtain by Smagorinsky
SGS model. The air mixture at the fire room opening is higher for the centrally located fire source than the corner one.
Keywords: Large Eddy Simulation, Fire Induced Flow, Smagorinsky, One-Equation.
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4. Reynolds Averaged Navier Stokes (RANS)
5. Large Eddy Simulation (LES)
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1. Compartment Fire
2. Zone Model
3. Field Model
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6. One-Equation

7. Ignition

8. Spread

9. Flashover

10. Fully-Developed Fire
11. Decay
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1. Sub-grid Scale (SGS)

2. National Institute of Standard and Technology (NIST)
3. Fire Dynamic Simulator (FDS)

4. Puff Cycle

5. Smagorinsky
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1. Neutral Plane
2. Favre-averaged
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