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Abstract — Hydrogen is considered to be the most important future energy carrier in many applications
reducing significantly greenhouse gas emissions, but the safety issues associated with hydrogen applications
need to be investigated and fully understood to be applicable as the carrier. Therefore, there is a considerable
demand for further research concerning the dispersion of hydrogen/air mixture clouds and the possible
consequences of their ignition. In this study, the dispersion of hydrogen gas in atmosphere has been analysed
with atmospheric condition by concerning the buoyancy of hydrogen. The hazard ranges to wind direction
increase with wind speed and the stability of atmosphere. The concentration of hydrogen at just above ground
is nearly zero due to buoyancy of hydrogen gas. Therefore, the ignition probability of hydrogen gas cloud
is low and the hazard of explosion or fire associated with hydrogen gas is relatively low comparing with
the other fuel gas such as propane or butane.

Key words : Dispersion of hydrogen, Buoyancy of hydrogen, Hazard of hydrogen, Stability of atmosphere,
Ignition probability
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Table 1. Name of dispersion coefficient.

Dispersion Surface Average
coefficient name roughness time

PG 001 m 3 min

BR 0.01-0.1 m 10 min

MP 1m 10 min

Table 2. Coefficients of correlation for the Pasquil-Gifford
o, dispersion coefficient (Gaussian plume).

Stability category c d
A 24.1670 2.5334
B 18.3330 1.8096
C 12.5000 1.0857
D 8.3330 0.72382
E 6.2500 0.54287
F 41667 0.36191
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Table 3. Coefficients of correlation for the Pasquil-Gifford
o, dispersion coefficient (Gaussian plume).

g

Ll

Table 5. Correlations for the Mcelroy-Pooler o, and o,
dispersion coefficient (Gaussian plume).

Stability | Distance from a b
category source (km)
<0.10 122.80 0.94470
0.10-0.15 158.080 1.05420
0.16-0.20 170.220 1.09320
0.21-0.25 179.520 1.12620
A 0.26-0.30 217410 1.26440
0.31-0.40 258.589 1.40940
0.41-0.50 346.750 1.72830
0.51-3.11 453.850 2.11660
<0.20 90.673 0.93198
B 0.21-0.40 98.483 0.98332
>0.40 109.300 1.09710
C alt 61.141 0.91467
<0.30 34.459 0.86974
0.31-1.00 32.093 0.81066
1.01-3.00 32.093 0.64403
P 3.01-10.00 33.504 0.60486
10.01-30.00 36.650 0.56589
>30.00 44.053 0.51179

Table 4. Correlations for the Briggs Rural o, and o,
dispersion coefficient (Gaussian plume).

Stability o, o,
class (m) (m)

A 0.32x(1+0.0004x)7% | 0.24x(1+0.0002x)"2

0.32x(1+0.0004x)""2 | 0.24x(1+0.0002x)™

0.22x(1+0.0004x)™"2 0.20x

0.16x(1+0.0004x)™"% | 0.14x(1+0.0003x)"'2

0.11x(1+0.0004x)"2 | 0.09x(1+0.0015x)""2
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Table 6. Dispersion coefficients for Gaussian puff model.

Stability class| oy (m) and o, (m) o, (m)
A 0.18x%* 0.72x%7
B 0.14x"%2 0.53x%7
C 0.10x%* 0.34x%72
D 0.06x%%* 0.15x%7
E 0.045:%" 0.12x"
F 0.03x%% 0.08x"%
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