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Numerical Simulation of Fire Tornado Under Various Conditions
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It is said that one of the most terrible disaster is a fire tornado because of a secondary disaster that can happen
in a big earthquake in the city center. Therefore, it is very important to study the fire tornado that occurs under
various conditions and analyze the difference in the fire tornado due to the difference in conditions. As a method
of analysis, a numerical simulation is employed, and four typical patterns of heat sources are provided there. For

the basic equation, three dimensional Navier-Stokes equations and the equations related to heat are used. It is
found out the flows with high temperature toward the center where no heat source exists are observed in all case

although the strength of the them are different.
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Fig. 1: Grid
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Fig. 2: Patern

(Casel,2,3,4)
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Fig. 3: Boundary conditions
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Fig. 4: Velocity and temperature distribution at
6000step(side view)
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Fig. 5: Velocity near the grou
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nd at 6000step and the

location of the heat source(top-view)
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Fig. 6: Velocity and temperature distribution at

20000step(side view)

Fig. T: Velity near the ground at ZOOOOtep and the

location of the heat source(top-view)
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Fig. 8: Velocity and temperature distribution at
6000step(side view)

Fig. 9: Velocitynear the groud at 6000step and the

location of the heat source(top-view)
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Fig. 10: Velocity and temperature distribution at
20000step(side view)

5B 32 MBERANZES VRY I A
C04-4

Fi. 11: elocity near the ground at 2000Step andthe

location of the heat source(top-view)

Case:3
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Fig. 12: Velocity and temperature distribution at
2500step(side view)
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Fig. 13: locy near the ground at 2500step and the

location of the heat source(top-view)
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Fig. 14: Velocity and temperature distribution at
20000step(side view)

Fig. 15: Velocity near the ground at OOOOSte and the

location of the heat source(top-view)
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Fig. 16: Velocity and temperature distribution at
6000step(side view)

Fig. Velcity near gond at 6000step and the

location of the heat source(top-view)

Fig. 18: Velocity and temperature distribution at
20000step(side view)
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g. 22: T1m average velocity and Shaingof V near
the ground(Case:1)

Fig. 20: Shading 7 near the ground
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Fig. 23: Time average velocity and shading of Vy near
the ground(Case:2)

Fig. 21: Location of cross section
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the ground(Case:3)

ig. 25: Tim average velocity and shading of 9 near
the ground(Case:4)
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Fig. 24: Time average elocity and shadin of Vy near
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Fig. 26: Time aerage

red area(Case:1)

Fig. 27: Time average velocity and shading of Vo at

red area(Case:2)

Fig. 28: Time averge velocity ad sadig of 9 at
red area(Case:3)
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g. 29: Time average velocity and shading of 9 at

red area(Case:4)
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g. 30: ime averagevelocity and aing f Vy center
of the region(Case:1)
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Fig. 31: Time aerge velocity and shding of Vy center

of the region(Case:2)

ig. 32: Time aveage veociy and sading of Vy center

of the region(Case:3)

Fig. 33: Time average velocity and shading of Vg center

of the region(Case:4)
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