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Abstract

In order to solve the problem that the internal pressure loss of the diverter fire gun head is large
and the exit velocity is difficult to be improved by other means other than increasing the flow rate,
this paper takes the gun head and body part of the diverter fire gun as the research object and
adopts the numerical calculation method. CFD software was used to analyze the internal flow cha-
racteristics of the diverting fire cannon at different flow rates and with the diverting structure.
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The results showed that the flow rate and pressure loss in the pipeline increased with the increase
of the flow rate. After adding the diversion device, the pressure loss and energy loss of the pipeline
can be greatly reduced. In addition, the dynamic pressure of the outlet can be effectively improved,
which will improve the fire spray range to a certain extent, and provide certain guidance for the de-
sign of similar fire cannons in the future.
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Figure 1. Internal structure of fire sprinkler (a) and site working diagram (b)
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Figure 2. Three-dimensional structure of fire cannon (a) and its fluid model (b)
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Figure 3. Grid independence verification
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Figure 4. Grid model of the simulation
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Figure 5. Main boundary conditions
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Figure 6. Velocity distribution cloud diagram of the original scheme
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Figure 7. Exit velocity distribution cloud diagram of the original scheme
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Figure 8. Pressure distribution cloud diagram of the original scheme
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Figure 9. Cloud diagram of outlet dynamic pressure distribution of the original scheme
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Figure 10. The relationship between pressure drop and flow in the original scheme
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Figure 11. Schematic diagram of fire nozzle
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Figure 12. Improved current stabilizer structure
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Figure 13. Improved velocity distribution cloud image
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Figure 14. Improved exit velocity distribution cloud diagram

4. BHEHEOERESH=E

Pressure (Pa) Pressure (Pa)
-1.64e+06 -1.18e+06 -7.25e+05 -2.65e+05 1.95e+05  6.55e+05 -5.89e+06 -4.10e+06 -2.31e+06 -5.19e+05 1.27e+06 3.06e+06
L L | |
(a) 60 L/s (b) 120 L/s

Figure 15. Improved cloud image of pressure distribution
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Figure 16. Improved cloud image of outlet dynamic pressure distribution
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Figure 17. Relationship between improved pressure drop and flow rate
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Figure 18. Comparison of maximum exit velocity before and after improvement
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Figure 19. Comparison of maximum outlet dynamic pressure before and after improvement
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Figure 20. Comparison of pressure drop before and after improvement
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