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Numerical Simulation Analysis of Window Plume
Flame of Concave Super High-rise Building
under Wind

WANG Yu ,XING Jia,ZHOU Yingtong ,LIU Tielin

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

Abstract; The purpose of this paper is to explore the flame fusion height of concave super high-
rise building window and the variation law of the flame temperature distribution at the window
under the action of wind are studied. The fire model of concave super high-rise building under the
conditions of no wind, horizontal wind direction, vertical wind direction and wind speed of 2m/'s
and 6m/s is numerically simulated by PyroSim, the isotherm and curve of window temperature
distribution are analyzed, and the dangerous temperature of 540 C is introduced. Under the
conditions of different wind speeds, continuous longitudinal combustion from three windows to
four windows , when the dangerous temperature reaches 540 C,the flame fusion height decreases
by 35.7% ~66.2% and 32. 5% ~63.8% under the action of horizontal wind direction, the flame

78 B #9:2020 - 07 - 01
ESWB . HxXARPAIETH (11672190) ;3L T4 HAAR2AFE 4T H (2019 - ZD -0299)
EEBN: EF(1977—) B MR, EE N & 2@k ST S mvrs.,



4 4

T 55 XAEA T AR 2 S 1P K E B EAL U 5 My 635

fusion height increases by 11. 1% ~34.3% and 19. 6% ~42. 8% under the action of vertical wind
direction. Under the action of horizontal wind direction, the greater the wind speed, the lower the

flame fusion height of window plume, under the action of vertical wind direction, the greater the

wind speed, the higher the flame fusion height in the window.

Key words : concave super high-rise building ; wind direction ; wind speed ; dangerous temperature ;

height of flame fusion
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Table 1 Working conditions at different wind

direction and wind speed
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Fig.3 Temperature curves at 0 m/s wind speed
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Fig.7 Temperature curves at 2 m/s wind speed
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