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Fire in high-rise buildings often causes a great deal of life and property loss. Due to the
upwards movement of fire and smoke, occupants who live in the floors higher than a fire storey
are unable to safe escape to the ground floor. To understand fire phenomena in high-rise
buildings, this thesis, with the application of Fire Dynamics Simulation, analyzes the fire growth
and smoke transport. After that, the design introduction for fire prevention and suppression

system including smoke control methods are proposed.

According to the study, fire and smoke from paper sources will rapidly grow. Within 3
minutes, the ceiling temperature can rise up to 620° C and smoke densely fullfilled the room.
Temperature varied with the height. At the time of 100 seconds and the heights 0of3.2,2.1 and
1.0 meter from the ground floor, temperature approximately are 140, 77 and 30 °C respectively.
To efficiently prevent and suppress fire, 50 heat detectors and 64 sprinklers should be installed.
As for smoke control, air discharge of 7.74 m’/s into an exit stairway is needed. Nevertheless,
the simulation of air discharge system by Fire Dynamics Simulation indicates that the air

discharge system enables to prevent smoke from propagation into the exit stairway.



