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Numerical Simulation on Window Plume Flame in
Super-tall Building with Different Facade

WANG Yu ,XING Jia,LIU Tielin

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; This paper mainly studies the influence of indoor and outdoor temperature under
difference on the window plume flame of super high-rise buildings with different facade and the
variation law of the window plume flame temperature. Under the condition of 45 C temperature
difference between indoor and outdoor, the fire dynamic simulation software PyroSim is used to
simulate the super high-rise building model, which are without side wall, L-shaped and concave

facade. Through analyzing the distribution isotherm and temperature curve of window temperatures
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under different working conditions, the dangerous temperature 540 C is introduced. When the
temperature difference between indoor and outdoor is 45 C and the dangerous temperature is 540
C under continuous longitudinal combustion from two windows to four windows, the height of
flame temperature on the facade without side wall decreases by 0. 05 ~ 0. 17 m,and the height of
flame temperature on L-shaped facade increases by 0.0 ~ 0.71 m, and the height of flame
temperature on concave facade increases by 1.21 ~ 2.43 m. When the dangerous temperature is
540 C ,the temperature difference between indoor and outdoor is 45 “C , which has little influence
on the flame fusion height of the high-rise building without side wall and it has great influence on
the flame fusion height of the super high-rise building of L-shaped facade. For the concave facade,
the height of flame fusion increases greatly.

Key words: facade form; super high-rise buildings; dangerous temperature; flame fusion; indoor

and outdoor temperature difference
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Fig. 3 L-shaped facade
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Fig. 4 Concave facade
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