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Abstract - The effective evacuation strategy according
man casualties in the event of toxic gas leak accidents. In th:
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to the accident scenario is crucial to minimize hu-
is study, the effect of the direction of a building and

the location of an industrial complex on the increase in indoor concentration and outdoor diffusion was exam-
ined under the same leakage conditions, and effective evacuation criteria were established. In addition, the
guidelines for building directions were suggested when constructing buildings that would mitigate human
damage caused by chemical accidents. Three scenarios where buildings faced the front, side, and rear of the
leakage direction were investigated through CFD simulations. The results revealed that when the building
faced the industrial complex, both indoor and outdoor average gas concentrations increased significantly,
reaching up to 120 times higher than the other two orientations. Moreover, the indoor space was filled with tox-
ic gas substances more than twice in the same time due to the rapid increase of indoor concentration rate. In cas-
es where the building’s windows were positioned at the front, toxic gas stagnation occurred around the building
due to pressure differences and reduced flow velocities. Based on our findings, the implementation of these
guidelines will contribute to safeguarding residents by minimizing exposure to toxic gas during chemical

accidents.
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Fig. 1. Geometry of building and windows.

Fig. 2. Surface and volume mesh
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Table 1. Summary of simulation results in buil-

ding
Window location Front Side Rear
Volume above 1% of 3 3 3
4 25. 19.
Cl, in building 8 m 35 m 97 m
Cl, occupied space over 100% 539 41%
total volume
Max1m.um c.onf:entratlon 94% 15.4% 4.4%
in building
Averafge co'nc.entratlon 84.4% 22% 07%
in building
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Fig. 3. The front view of Cl, volume fraction in
the building.
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Fig. 4. Cl, occupied volume over total building

volume.
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Fig. 5. Average Cl, concentration in the building.
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Table 2. Summary of simulation results outside E RoEg AW T2 A =H e Y 203 m* 9
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outside building 14.5%, 14.4% 2 F5o] & XA nlFsts 2F$

Average concentration 2 FAFET10% ol R T2/ E2 AR

outside building in domain 26.9% 14.5% 14.4%
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outside the building. fraction.
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AP : pressure change [Pa]

u : flow velocity [m/s]

: flow velocity fluctuation [m/s]
C, : pressure jump coefficient [m™]
Am : thickness of the medium [m]

Jdz|A 2Xt
s @ dynamic viscosity [kg/m-s]

: face permeability of the medium [m?]
: fluid density [kg/m3]
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