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ABSTRACT

This study examined the flow characteristics of fire smoke under pressurized air ventilation conditions by carrying out
fire simulations on multi-compartment enclosure, including room, ancillary room and stair case. Fire simulations were
conducted for the air-leakage test facility, which was constructed to measure the effective leakage area and aimed to
improve the understandings of fire and smoke movement by analyzing the overall behaviors of fire smoke flow and pressure
distributions of each compartment. The simulation results showed that the heat release rate of the fires was controlled
sensitively by the amount of air supplied by the ventilation system. An analysis of the velocity distributions between the
room and ancillary room showed that fire smoke could be leaked to the ancillary room through the upper layer of the door,
even under pressurized air supply conditions. From these results, it was confirmed that the fire size and spatial
characteristics should be considered for the design and application of a smoke control system by a pressurized air supply.
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Fire Source (0.2x0.2 m?)
: 1 MW Heptane fire

Ancillary Room

,
(25x2.4m?)
_________________________ - B
Window .
: O_pen Damper (0.4x0.7 m?) : _I..
Rooh Case 01 & 02 : Closed ;
(1.0x2.4 m?) Case 03 : Velocity Inlet
V4 "
= B 1
5 : = s |
A

Case 01 : Open
Case 02 & 03 : Closed w/ Leak

Stair Room
(2.5%x2.4 m?)

Stair to 1 Floor : Open

Figure 1. Schematic on fire simulation domain and summary on
simulation conditions.
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Table 1. Summary on Fire Simulation Cases

Window & Inner Wall | B.C. at Damper | Door to Stair
Case 01 Open Wall Open
Case 02 Open Wall Closed w/leak
Velocity inlet
Case 03 Open Closed w/leak
(V =224 m/s)

Grid System of 2" Floor

For Fire Simulation

Damper Face

BC.: Inlet
PAN

Stair
B.C. : Pressure = 0 Pa

All Other B.C.s : Wall

Figure 2. Grid system and boundary condition on fire simulation.
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Figure 3. Overall shapes of fires and smoke movement for Case 01.
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(b) t = 75 s after ignition

Figure 4. Overall shapes of fires and smoke movement for Case 03.
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Figure 5. Time variations of the total heat release rate of fires for
all cases.
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Figure 6. Comparison on the temperature and velocity distributions
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across the fir source (A-A section of Figure 1).
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