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Abstract: Based on the thermal dose criterion, the mathematical model of flash fireball is established.
Using MATLAB programming, the thermal radiation dose of dynamic flash fireball is calculated program-
matically. The influences of leakage aperture, pipeline operating pressure and ambient temperature on
the thermal radiation hazard range of the fireball are studied, and the boundary range of eight hazard
areas under the studied conditions is obtained according to the critical thermal radiation dose. The
results show that the critical thermal radiation hazard radius of flash fireball is approximately linearly
positively correlated with the leakage aperture and pipeline medium transportation pressure, and the
leakage aperture exhibits the greatest influence on the critical thermal radiation hazard radius.
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Fig. 1 Schematic diagram of the fireball point source model
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Fig. 2 Calculation procedure
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Tab.1 Thermal radiation dose criterion under transient fire
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Tab. 2 Parameters of simulated working conditions of
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circular hole leakage in high-pressure natural gas pipeline
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Fig. 3 Influence of leakage aperture on the

hazard radius of thermal radiation
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Tab. 3 Statistics of hazard radius of thermal radiation under different leakage aperture diameters
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Tab. 4 Statistics of hazard radius of thermal radiation under different pipeline operating pressures
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Fig. 4 Influence of pipeline operating pressure on the

hazard radius of thermal radiation
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Fig. 5 Influence of ambient temperature on the hazard

radius of thermal radiation
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Tab. 5 Statistics of hazard radius of thermal radiation under different ambient temperatures
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Fig. 6 Schematic diagrams of hazard radius corresponding to three influencing factors(unit:m)
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