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A Study on Smoke Movement by Using Large Eddy Simulation
II. Smoke Control Systems and Opening Size
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Abstract : The large eddy simulation based Fire Dynamics Simulator was utilized to investigate the effects of the size
of an opening on smoke removal performance for the three smoke control systems-ventilation, purge, and extraction.
Three different opening sizes, ra= 1, 2, and 3 were investigated while the flow rate remained 0.75 m¥/s at the inlet or
outlet depending on the systems. Increase of the opening size did not give a significant difference in the smoke removal
rate for the three smoke control systems, though the increasing opening size slightly improved smoke removal. The
extraction system was shown the best smoke control system, and the purge system yielded low performance compared to

the other two systems for all the different opening sizes.

Key Words : smoke control systems, size of opening, large eddy simulation, ventilation system, purge system, extraction
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Table 1. Summary of configurations and numerical parameters

Compartment dimensions 2 x 2m’ floor, 2.4m high
size Dimension (mz) location of center (m)
openin ra= 1 1x0.25 0.0,1.0,0.275
g = 2 1%05 00,1004
1= 3 1x0.75 0.0,1.0,0.525
inlet 0.5%x0.5 2.0,1.0,1.2
outlet 0.5x0.5 0.0,1.0,2.05
air flowrate 0.75m’fs
z
IS
N
\ outlet
1
inlet 41
opening [
/ :
- X
O

Fig. 1. Computational domain (2m x 2m x 2.4m)
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Fig. 2. Initial particle distribution
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Fig. 5. Velocity vectors for purge system at y=1m, t=30sec
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Table 1. Number of particles in the room at t = 30sec

vertilation purge extraction
= | 1696 2956 1892
=2 1685 2840 1711
=3 1567 2694 1240
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