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Design of Simulation Experiment for Jet Track of Fire Monitor
Based on Similarity Theory

WAN Feng, CHEN Xiao-yang, MIN Yong-lin, WANG Wei-min
(School of Mechatronics Engineering and Automation, Shanghai University, Shanghai 200072, China)

Abstract: Currently, real fire monitors are used in almost all experiments for jet track of fire monitors.
These experiments require large areas, bulky equipment, and complicated operations leading to high
cost. We propose simulation experiments for the jet track, and derive the similar proportion based on the
similarity theory. The method has the advantages of small space requirement, low cost, and data
collection capability. The method has practical value as it can provide experimental data for studying
properties of the fire engine and used for engineering design. Furthermore, the analysis model is a
theoretical basis of the fire monitor database.
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Table 1 Simulative fire monitor’s parameters

when presumptive range

PUEsHE BRI O ER SRS S 0
S"/m d"y/mm P"/kPa (L+min™")
2 0.7 16 0.12
5 3.0 42 1.32
10 3.9 92 9.20
15 6.1 144 27.77
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Table 2 Parameters of real artillery and simulative artillery
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Fig.1 Several curves of the simulation articlery’s

jet tracks
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Fig.2 Test chart structure
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Fig.3 Artillery structure
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Fig.4 Improved artillery crust structure
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Fig.5 Structure of the improved nozzle exit
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Fig.6 Structure of the improved flow regulator
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