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Numerical Simulation on the Influence of Nozzle
Positionson on Height of Plume Flames

WANG Yu,QU Zhipeng ,ZHANG Jingyi
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Abstract; The influence of nozzle positions on the plume height of window feather was studied.
The change rule between plume flame and nozzle position is clarified , which provides a theoretical
basis for preventing and controlling fires spreading outside high-rise buildings. Pyrosim, a fire
dynamic simulation software, is used to simulate the fire model of sprinklers placed in different
positions in the room. Through the simulation of the set working conditions, the window
temperature curve and temperature isotherm are analyzed,and the dangerous temperature 7,7, and
T, are introduced. The position of the nozzle obviously affects the height of the window plume
flame. When the nozzle is placed at Im away from the window ,the height of window plume flame
increased 7 by 0.38 =1 m,7, by 0.2 -0.32 m,7, by 0. 21 —0. 32 m,compared with the nozzles
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placed at 2 m,3 m from the window and 2 m,3 m away from the window. As the distance between

the nozzle position and the window and the center of the fire source increases,the height of the

plume flame increases obviously. However, due to the randomness of the position of the fire

source , it is impossible to predict the position of the fire source in the actual installation. Therefore,

it is suggested to select the position of the nozzle 1m away from the window, which is not only

easy to install,but also plays a role in reducing the height of the plume flame.

Key words: safety engineering; plume flame; external fire spread; dangerous temperature; nozzle

position
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Table 1 System design parameters for civil and industrial plants
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Fig.2 The nozzle is 1 m away from the window
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Fig.3 The nozzle is 2 m away from the window
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Fig. 4 The nozzle is 3 m away from the window
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Fig.5 The nozzle is located in the center of the fire
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Fig. 6 The nozzle is | m away from the center of the fire
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Fig.7 The nozzle is 2 m away from the center of the fire
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