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Abstract

The Japan industrial zone has experienced a large amount of damages from hazardous materials caused by
large scale earthquakes. During the occurrence of earthquakes, the roof of large flat bottom tanks fall off which
causes a full surface tank fire. The collapse of spherical tanks causes fires and the destruction of adjacent tanks
and pipes. Furthermore, vapor clouds explosions have occurred. Finally, fires ignite the spilled oil on the liquid
surface and spread to residential areas which expand the damage to a wide range. Also, in other countries,
there are reports about cases of wide range diffusion leakage of toxic substances that leads to serious damage.
Looking from the point of view that the Tonakai earthquake might happen in the near future and that
appropriate countermeasures must be prepared, we aim to propose and study a simulation method and the
impact of having hazardous toxic substance storage facilities in Osaka Bay area where residences and factories
are concentrated. We also try to verify the effectiveness of existing mitigation methods.

In this paper, we report the simulation results of the distribution of radiant heat caused by a broad range of oil

fires, the fire behavior on water surfaces, the effects of the physical substances properties of the substance on

the gas leakage diffusion and the efficiency of mitigation equipment.
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Fig.1 Number of accident outbreak in a petrochemical complex
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Fig.2 Flow chart of accident occurrence in chemical complex
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Fig.3 Behavior of flame and smoke
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Table 1 Analysis Condition

Concentration Measuring Point X, 0, 0)
Wind Speed 2.0 m/s
Release Rate 0.1 m3/s
Height from ground to Release Point 0.5m

Air Temperature 20 °C
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Table 2 Gas Density

Ammonia Density Methylamine Chlorine
0.771 kg/m® 1.1 kg/m3 2.49 kg/m®
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Fig.9 The comparison of Plume and Sakagami Model based on
relation between gas concentration and X-axis distance
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Fig.12 Side view of molar fraction distribution
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Fig.13 Concentration comparison with water curtain setting case
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Fig.14 Concentration comparison with water curtain setting case
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Fig.15 Gas concentration reduced by water curtain
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