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Abstract - Hydrogen is getting more and more because of protection and prevention for global warming, the
bigger and wider the usage. Hydrogen is a key enabler for achieving carbon neutrality, it will predicts a six-fold
increase from today by 2050. Much amount, new process and new usage of Hydrogen, however, many result
new concept of safety hazards in all handling-manufacturing, storing, using even in the H2FS(Hydrogen
reFueling Station). In this study, we will present example to compressor(diaphragm type) of H2FS and consid-
er ways to improve safety in order to prevent hydrogen explosion accidents and improve safety. The
Ex-HAC(Explosion Hazardous Area Classification) of hydrogen facilities is not only fundamental but also
highly critical, aimed at preventing accidents in advance and improving unstable situations. Based on this, it is
hope to be useful to experts in related fields who are interesting with the preventing explosion accident.

Key words : H2FS(hydrogen reFueling station), Ex-HAC(explosion hazardous area classification), hy-
drogen, energy, diaphragm type compressor
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Fig. 3. Process of HAC.
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Fig. 4. Degree of dilution by the release charac-
teristic and ventilation velocity.
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Table 2. State of H2 Filling station

No
Secti Total ti Fusi
ection otal | Operating | Fusing operating
Total 193 172 1 20
On | Water electrolysis| 1 » 1 »
site | Extraction 2 2 - -
Off Trailer 181 162 - 19
site Pipe 9 8 - 1
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Table 3. Combustion properties of hydrogen

AT - g A (tho] o] L ol k-

Symbolic H2 g/mol 2.0

Density 0.07 Boiling temperature(C) -253

Gross heat of combustion(Kj/kg) 141,800 Hot-surface ignition temperature(C) 571
Net heat of combustion(Kj/kg) 119,900 Flame temperature('C) 2,000
Flammability limits(Vol % in air) 4.0~75.0 Radiative heat transfer from flame(%) 17~25
Detonability limits(Vol % in air) 18.3~59.0 Maximum safe gap(mm) 0.29
Limiting oxygen index(Vol, %) 5.0 Burning velocity in air(m/s) 2.7~35

Minimum ignition energy(mlJ) 0.016 Detonation velocity in air(m/s) 1,500~2,200

Hot-air ignition temperature(C) 671 Energy of explosion(kg TNT/GJ) 160

Group 1c Temperature Group T1
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: The release rate of liquid(kg/s)
: If sharp orifice by release factor 0.05 to 0.75,

rounded orifice 0.95 to 0.99

: Surface area, the cross section of the opening

through which liquid is released(nd)

: The pressure difference across the opening

that leaks(Pa)

: Critical pressure(Pa)

: Atmosphere pressure(101,325 Pa)

: The pressure inside the container(Pa)

: The pressure outside the gas container(Pa)

: The molecular mass of gas(kg/kml)

: The absolute temperature inside the contain-

er(K)

: The universal gas constant(8314 J/kmol K)

: Compressed index

: The specific heat at constant pressure(J/kmol K)
: The release rate of liquid(kg/s)

: Probability the worker is on site within the

hazardous area.

: The time weighted average number of release

sources which can affect the individual dur-
ing their time within the hazardous area.

A 2x}

: The liquid density(kg/m)
: The polytropic index of adiabatic expansion
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