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Abstract - In the consideration of the working conditions, which have several kinds of works operating at
the same time, at construction sites, it is difficult to prevent industrial accidents. There are a number of works
to employ flammable materials and hot works simultaneously operated without fire protection systems. It caus-
es a huge fire and casualties. In this research to analyze an accident case, the reasonable prevention methods
are suggested throughout the property tests for the organic solvents and the analysis of the behavior for vapour
cloud in the underground area of the construction site.
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Fig. 1. The fire accident site.
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Fig. 3. The result of fault tree analysis.
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Table 3. Summary of physical properties

PETRO-
A=)
T Maker KOSHA —_ Shell
Name Solvent SWEETENE| Naphtha -
D naphtha | sweetened
Cont.
100 100 100 100
[%]
F.P.
4 <-40 (C.O) | <11 (C.C <0
(] (C.O) (C.O)
EL. 0.77~6.7 No data 1~6 14 ~7.6
[%]
S.G 0.8 0.68~0.79 | 0.709~0.72 0.765
[-1 @ 25C @15C @ 20 C @15C
P_vap 35 ~ 90 29 17~127
[kPa] 106 @30 @37.8C @ 37.8 @37.8
B.P
] No data -10~230 53.5~117.2 -10~230
AIT 280~470
N 280 - 4
[C] No data @ 1ATM o data | 280 - 470
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Fig. 6. The drawing for the underground area.
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Fig. 7. 3-dim. model for underground area.
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Table 4. A comparison table

T Maker KOSHA Experi. Result
P_vap 1.067 35~90 46.5
[kPa] @ 30C @ 378 C @ 378 C
F.P .
4 <-40 C (C.C) | Not available
[C]
LEL 44.13 mg/L
%] 0.77~6.7 No data @ 30 C
AIT No data (280~470) C 260 C
[C] @ 1013 kPa | @ 1013 kPa

Table 5. The results of reid vapor pressure test

1 2 3 Ave.

P-vap

[kPa] 46.62

46.42 46.42 46.49

Fig. 8. Flash point tests.
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Table 6. Results of lower explosion limit test

1 2 3 Ave.

LEL 44.16 43.98 44.25 44.13

[mg/L]

Table 7. The results of AIT test
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Fig. 12. The result of ventilation study for the
underground area.
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Muss © evaporation rate [kg/s]
M : molecular weight [kg/gmole]
ke : mass transfer conefficient [m/s]
A . area of pools or puddles [m’]
P*  : saturated vapour pressure [atm]
Rq : gas constant [m’ - atm/gmole - K]
T : temperature [K]
T : radius of pools [m]
g : gravitational acceleration [m/ sz]
Vo : leak rate [m’]
t : leak duration [s]
7o : initial radius [m]
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