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Boonsak Subcheawchan: 2008: A Study of Smoke Spread in Unconfined Staircase of
Office Building by Fire Dynamics Simulator Case Study : The 21 Floors Office Building
in Samutprakarn Province. Master of Engineering (Fire Protection Engineering), Major

Field: Fire Protection Engineering, Interdisciplinary Graduate Program. Thesis Advisor:

Mr. Apichart Changbamrung, Ph.D. 73 pages.

This research studied the spreading of smoke in unconfined staircase of an office
building at Samutparkarn province by FDS (Fire Dynamics Simulator) Version 4. It was used to
determine the fire flow behavior. The office building was 21 floors, 12.1 meters width, 17 meters
long, and 84 meters height. Many people have to use this building for working. Two situations of
fire were set. Firstly, fire occurred in the electrical room at the basement of the building.
Secondly, fire occurred in the electrical room at the 10" floor. In calculation, the dimensionless
mesh size (R *) was set to 0.213 was set in both situations. Heat release rate as 2,300 kW was
used to be a source of fire because the insulation of electrical line was burn (Hietaniemi ef al.

2004). The time when fire started to 600 seconds was simulated because it is the longest time for

the last person in the building to start to evacuate.

In the case of fire in electrical room at the basement results show that, Smoke seems to
have no effect to human who work in the office. But In the case of fire in electrical room at 10
Floor, smoke can float up to the 21" floor of the building. It means that smoke will be cause of
danger on human life. Furthermore, The results show that the maximum temperature is 325
degree Celsius. Carbon monoxide is up to 200 ppm and the visibility distance is lcast than 1.5
meters that is an obstacle to escape (Jin, 1976) from fire and firefighters can work difficultly also.
In order to control the smoke, the automatic smoke extraction system is suggested to install at the
wall of all electrical rooms. After adding the automatic extraction fan with 7 cubic meter per
second extraction volume flow rate in the building model, the results show that smoke is limited

only in electrical room that it will increase the time to escape from the building when fire occurs.
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