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Numerical Simulation of Effect of Automatic
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Abstract ; The influence of automatic sprinkler system on the height of window plume was studied,
and the variation rule between plume flame and water jet strength was revealed , which provided the
theoretical basis for the height of fire isolation zone in high-rise building. Fire simulation software
PyroSim was used to simulate the plume flame at a building window with automatic sprinkler sys-
tem. The water temperature was changed to 7 = 540 C,T, = 350 C and 7, = 250 C. And the
temperature curve and isotherm data near the window were analyzed. The results show that the au-
tomatic sprinkler system can significantly reduce the window plume flame height. As the water
spray intensity were 6 L / (min-m*),7.5 L / (min-m’*),9.2 L / (min-m*) and 10.9 L /
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(min-m®) for the single window , respectively , the height of the dangerous temperature T was from

1.2 tol. 6 m lower than that without automatic sprinkler system,the height of dangerous tempera-

ture 7, was reduced from 0. 61 to 1. 43 m,and the height of dangerous temperature 7, is reduced

from 0. 38 to 1. 56 m,respectively. With the increase of the spraying intensity , the height of plume

flame significantly decreases. As the spraying intensity can inhibit the plume flame, ASS can pre-

vent and control the external fire spread of such high-rise buildings.

Key words; safety engineering; automatic sprinkler system ( ASS ) ; plume flame; external fire

spread ; water spray intensity
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Table 1 System design parameters for civil and industrial plants
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Fig. 2 The temperature time histories and flame isotherms of the window ( without ASS)
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Fig. 3 The temperature time histories and flame isotherms of the window (6 L/(min-m*) )
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Fig. 4 The temperature time histories and flame isotherms of the window (7.5 L/(min-m*))
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Fig.5 The temperature time histories and flame isotherms of the window (9.2 L/(min-m*))
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Fig. 6 The temperature time histories and flame isotherms of the window(10.9 L/(min-m*))
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