Fire behavior in multiple rooms

1 Introduction
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figure 1 The ventilated fire growth curve (Figure: Karel Lambert)
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2 Smoke is what it is all about
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2.1 Smoke spread
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figure 2 A schematic depicting a smoke plume. As the smoke plume rises higher, it widens. The
temperature and velocity are highest in the middle and decrease towards the outsides of the plume.
The temperature (T) and the velocity (u) decrease as the smoke rises. The mass (m) increases.

(Figure: [7])
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figure 3 Illustration of a smoke plume flowing into the smoke layer. A ceiling jet is formed in the
smoke layer. The jet is divided into sections with different flow velocities (u) and different
temperatures (T). Both will rise when the HRR of the fire increases. Both will decrease when the
room is higher. (Figure: [7])
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2.2 Energy spread
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2.3 Fuel spread
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2.4 Spread of toxicity.
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3 Second compartment on fire: some possible curves
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figure 5 Fire development in multiple rooms. The red line depicts the fire development in the room
where the fire originates. During the fully developed stage, flames exit the room through a door
opening. The flames enter a second room. The radiant heat of these flames will create a secondary
fire (blue line). After a few minutes, that secondary fire will progress into flashover. (Drawing: Bart
Noyens & Karel Lambert)
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figure 6 A simplified representation of the buildup of HRR in a fire that extends into a second room.
Two different HRR may be added together. (Figure: Bart Noyens & Karel Lambert)
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4 Closing remarks
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