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Abstract: In order to understand the impact of various coupled factors, such as hydrogen blend-
ing, on the dispersion of hydrogen-blended gas leakage in pipeline transportation is studied based
on the underground comprehensive pipe galleries in three common gas transmission scenarios.
The study starts from the feature that confined space is prone to cause gas cloud accumulation and
combustion, with consideration given to factors such as different leakage directions, hydrogen
doping ratios, and pipeline pressures, and the simulation of potential leakage scenarios within the
comprehensive pipe galleries is conducted using Fluent software. The distribution characteristics
of internal gases are examined, and a safety analysis of alarm probe positioning and spacing is per-
formed. The simulation results show that the distribution of gas is significantly influenced by the

directions of the leakage port, with a more obvious accumulation of gas observed in the near-wall
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region of secondary flows. The installation of probes at a distance of 30 cm from the top of the

side walls effectively reduces alarm delays. With a 20% hydrogen blending, the leakage rate

increases by 9.03% , leading to an intensification of gas accumulation near the leakage port and a

slight increase in risk at the distant end of the port. The explosion concentration range (gas

concentration >4 %) at 5 seconds of gas leakage is found to be 1. 54 m, and the addition of 10%
and 20% hydrogen increases this distance by 16. 2% (1.79 m) and 36. 4% (2. 10 m), respectively.

Furthermore, as pipeline pressure increases to 0.8, 1.2, 1.6 MPa, the time required to reach the

alarm concentration is respectively shortened by 18. 9%, 28. 3%, 32.1%. Valuable insights for

the safe transportation of hydrogen-blended natural gas in comprehensive pipe galleries can be provided

by this study.
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Fig. 1 Dimension diagram of integrated pipe gallery
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Table 1 Detection point coordinates

AL :m
JLARIN (X, Y) AR (X, Y)

1 (—0.98, 1.10) 8 (0.25, 1.38)
2 (—0.98, 1.25) 9 (0.50, 1.38)
3 (—0.85, 1.38) 10 (0.70, 1.38)
4 (—0.70, 1.38) 11 (0.85, 1.38)
5 (—0.50, 1.38) 12 (0.98, 1.25)
6 (—0.25, 1.38) 13 (0.98, 1.10)
7 (0, 1.38)
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Table 2 Physical parameters, leakage rate and alarm time at

Z=2.5m with different hydrogen blending

BAL Y b M/ u/ e )/
(kg*mol™") (m+s ") s
0 1. 317 0.016 0 716. 35 0.507 4
B 1. 321 0.015 3 730. 82
10 1. 324 0.014 6 746. 33 0.509 8
15 1. 328 0.013 9 763.03
20 1. 332 0.013 2 781.05 0.5117
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Fig. 9 Changes of concentration at monitoring points 13 with

time under different pressures
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