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Jet trajectory model of fire water cannon based on Euler method

BAI Yangyang', LIU Changchun', LI Cunying', AI Guodong’,
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(1 College of Safety Science and Engineering, Xi‘an University of Science and
Technology, Xi‘an Shaanxi 710054, China; 2 Sany Automobile Manufacturing
Co., Litd., Changsha Hunan 410100, China)

Abstract: In order to improve the accuracy of fire water cannon jet trajectory prediction and overcome
the difficulty of traditional parabolic theory to describe the phenomenon that " when the initial velocity is
constant, the range increases with the increase of jet flow" , first of all, the Euler method was used to
establish a one-dimensional mass conservation equation along the trajectory of the water jet in the air, axial
momentum conservation equations and the radial momentum conservation equations. Then, assuming that
the axial velocity distribution of the water column and air column was in the shape of " bowler hat" , the
established conservation equations were derived and analyzed, and the fire water cannon water jet
trajectory calculation model was established. Finally, based on three conservation equations, the numerical
computation process of the jet trajectory model was given and verified with the collected experimental data.
The results show that the error of this model is less than 10%.
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Fig.1 Schematic diagram of bowler hat distribution
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Fig.2 Flow of jet trajectory calculation program
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Tab.3 Calculation parameters of ordinary fire

cannon and high-pressure fire cannon
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Fig.3 Comparison of large flow and high

pressure jet trajectories
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