Enclosure Fire Dynamics: Assignment 2 (Chapters 6 and 8)
A sprinklered storage building is made of concrete. It has a floor area of 20 m * 40 m and a height of 10 m. At floor level there are doors and other openings that have the height 2 m and width of 10 m. The design fire for a sprinklered storage building is often taken to be 5MW. 
a) Ceiling vents are installed to stop the smoke layer from reaching farther than 5 m above the floor level. What is the total area that the ceiling vents must have? The heat conduction coefficient can be taken to be 20 W/m2K.

b) As an alternative, a mechanical ventilation device can be installed at ceiling level and a ventilator with a capacity of 30.000 m3/hour is suggested. At which height will the smoke layer stop? The heat conduction coefficient can be taken to be 20 W/m2K.
c) Assume that neither ceiling vents or a mechanical ventilator are installed. How much time will it take for the smoke to reach the opening height, at 2 m above floor level? 
d) Assume again that neither ceiling vents nor mechanical ventilator are installed. Calculate the gas temperature 10 minutes after the fire starts, when the fire brigade is assumed to arrive at the scene. 
