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Abstract >> Hydrogen emphasis on safety management due to its high potential
for accidents from wide explosive limits and low ignition energy. To prevent acci-
dents, appropriate explosion-proof electrical equipment with installed to safe
management of ignition sources. However, designing all facilities with explosion-
proof structures can significantly increase costs and impose limitations. In this
study, we optimize the barrier to effectively control the initial momentum in case
of hydrogen release and form the control room as a non-hazardous area. We em-
ployed response surface method (RSM), the barrier distance, width and height
of the barrier were set as variables. The Box-Behnken design method the se-
lection of 15 cases, and FLACS assessed the presence of hazardous area.
Analysis of variance (ANOVA) analysis resulting in an optimized barrier area.
Through this methodology, the workplace can optimize the barrier according to
the actual workplace conditions and classify reasonable hazardous area, which
is believed to secure safety in hydrogen facilities and minimize economic burden.
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Fig. 1. Hydrogen refueling station 3D modeling

Table 1. Scenario conditions

Categorize Value
Material Hydrogen
Operation pressure (MPa) 70
Release area (mmz) 2.5
Release rate (kg/s) 0.109
Wind velocity (m/s) 0.5
Atmospheric temperature (C) 25
Atmospheric stability F
Wind direction +X
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g. 3. Grid independence results based on PHAST
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Table 2. Grid information for FLACS

Categorize X Y Z
Simulation Length (m) 50 40 20
Core domain (m) 5-14 0.5-8.5 0-14
Cell size (m) 0.17 0.17 0.17
Total cell 696,540

Fig. 4. Measurement of Hydrogen concentration at the control
room
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Table 3. Factors and levels of the BBD design

Parameter Level -1 Level 0 Level +1
A: Distance (m) 2 4 6
B: Height (m) 1 4 7
C: Width (m) 1.5 4.5 7.5
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Fig. 5. 3D response surface results
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Table 7. Hydrogen measurement concentration as a result of
optimization for barrier

Categorize Value
Distance (m) 2
Height (m) 1
Width (m) 1.5
Maximum hydrogen concentration (ppm) 6,150
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Fig. 6. Verification result using FLACS
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