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Numerical Simulation Analysis of Window Plume
Flame of Concave Super High-rise Building under
Different Air Humidity Conditions
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Abstract ; This paper explores the influence of concave super high-rise building on the fusion height of
window plume flame under different air humidity conditions and the distribution law of window
temperature. In this paper,the fire model of concave super high-rise building is numerically simulated
with PyroSim under the conditions of air humidity of 20% ,40% and 80% . By analyzing the isotherm of
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window temperature distribution and its temperature curve under different working conditions, and
introducing dangerous temperatures of 540 C and 350 C. Under different air humidity conditions,
continuous longitudinal combustion from two windows to four windows, when the dangerous
temperature reaches 540 C, the flame fusion height increases by 7.8 ~ 8.4 m. Under different air
humidity conditions, when the dangerous temperature reaches 540 C, The flame fusion height of
continuous longitudinal three-window and four-window combustion is 3.7 ~4.7 m and 4.0 ~4.5 m
higher than that of continuous longitudinal two-window combustion. When the dangerous temperature
reaches 350 C ,the flame height increases by 11.2 ~11.9 m after continuous longitudinal combustion in
two windows. When the dangerous temperature reaches 350 C ,the flame fusion height of continuous
longitudinal three-window and four-window combustion is 5.0 ~5.9 m and 5.1 ~6.5 m higher than
that of continuous longitudinal two-window combustion. With the increase of continuous longitudinal
window ,the influence of air humidity on flame fusion height is increasing. The lower the air humidity,
the higher the flame height.

Key words: concave super high-rise building; height of flame fusion; dangerous temperature;
spread of external fire ;air humidity
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Fig. 1  Super high-level model
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Table 1 Working conditions at different air humidity
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Fig.3 Continuous vertical three windows at 20% air humidity
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Fig. 4 Continuous vertical four windows at 20% air humidity
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Fig. 6 Continuous vertical three windows at 40% air humidity
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