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Numerical Simulation Study on the Influence of
Hollow Rate of Ceiling on Fire Control Efficiency of Fire Sprinkler
Zou Chao Yuan Zhongyuan Lei Bo
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract] In this paper, the three-dimensional numerical simulation method is adopted to study the influence of the hollow rate

of the gird ceiling on the fire control efficiency of the fire sprinkler. The results show that the gird ceiling will make the water flow

of the sprinkler concentrate to the center under the sprinkler, thus affecting the fire control efficiency of the sprinkler. After

increased 1.3 times of the water flow, at the edge of the protection range of the sprinkler, when the hollow rate of gird ceiling is

lower than 70%, the sprinkler fire control efficiency is worse than that without the gird ceiling. While when the hollow rate of gird

ceiling is more than 70%, the sprinkler fire control efficiency is almost the same as that without the gird ceiling.
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Fig.1 The sprinklers are arranged in square
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Fig.2 Diagrams of model generation
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Table 1 Thermophysical parameters of n-heptane
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Table 2 Working condition parameter setting
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Fig.4 Water distribution of sprinkler without and with
gird ceiling
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Table 2 Water density at different fire source positions
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Fig.S Heat release rate changes at different fire source

positions without gird ceiling
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Fig.6 Change curves of heat release rate of fire source at

position C
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