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Abstract :

Development process of fire whirls that occur behind a fuel pool fire were investigated using
numerical simulation. In this study, large-eddy simulation employing a flamelet/progress-variable
approach is applied to combustion process of fire whirl. Kerosene is used as fuel and pool size is
1.5 m X 0.6 m. The cross-flow velocity ranged from 0.6 to 2.5 m/s. As a result of simulation, it
was found that characteristics of present fire whirl agree with the previous experiment
qualitatively. By varying the speed of the uniform flow, changes of flame containing in the fire

whirl and the surrounding flow field are investigated.
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2-1 Experimental setup

(Shinohara and Matsushima, 2014")

BREEHRA A (Pool)

[XI2-2 Present calculation domain
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[X13-2 Time evolution of iso-surface of temperature and velocity distribution in horizontal cross section
(top-left: =30.0s, top-right: 7=35.0s, bottom-left: =40.0s, bottom-right: /=45.0s)
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[X13-3 Instantaneous iso-surface of temperature and velocity distribution in horizontal cross section
(left: cross flow velocity 2.5 m/s, right: cross flow velocity 0.6 m/s)
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[X13-4 Instantaneous temperature and velocity distribution in horizontal cross section
(left: cross flow velocity 2.5 m/s, right: cross flow velocity 0.6 m/s)
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[X13-5 Instantaneous vorticity distribution in horizontal cross section
(left: cross flow velocity 2.5 m/s, right: cross flow velocity 0.6 m/s)
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