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Temperature Profile and Transition Behavior Inside Fire Compartment
with a Top-Hung Window Under the Effect of Lateral Wind
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Abstract: Top-hung windows are a type of window favored by many urban buildings due to their safety and rain protec-
tion. Previous studies have been carried out on the compartment fire behaviors with a top-hung window under no wind or
facing wind. However, there is lateral wind (parallel to the facade) in reality. The significant difference between lateral
wind and facing wind is that for facing wind, there is no obvious temperature difference between the leeward side and the
windward side at the same height. However, for lateral wind, there is a significant temperature difference between the
windward side and the leeward side at the same height in the compartment. So, it is necessary to study the fire behavior

of the top-hung window compartment under the action of lateral wind. In this paper, the temperature evolution and tran-
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sition behavior inside the compartment under various opening sizes, window opening angles and lateral wind velocities

are studied by using a 1:8 scale compartment. The results show that with the increase of the heat release rate, the flame

inside the compartment moves from the windward side to the leeward side, and the temperature inside the compartment

changes accordingly. The temperature of the windward side is higher than that of the leeward side at first, and after the

transition, the temperature of the leeward side is higher than that of the windward side. The critical heat release rate for

the temperature transition decreases with the increase of the lateral wind speed and it increases with the increase of the

window opening angle. This transition is interpreted based on the analysis of the coupling effects of heat buoyancy and the

lateral wind inertial force. A characteristic length [ is derived, and a model for the critical heat release rate is proposed

based on the characteristic length and a newly derived wind Froude number.

Keywords: top-hung window; lateral wind; compartment fire; gas temperature inside compartment; critical

transition
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Fig.1 Top-hung windows in the building
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Fig.4 Flame transition with heat release rate
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