Explosive risk assessment for
vt hydrogen use in domestic
applications

Introduction /Objectives

. The UK government aims to shift towards a green hydrogen Understanding the effects of using pure hydrogen in the natural gas
based energy system by 2035 (Figure 1) infrastructure and the subsequent change in risk profile

. Hydrogen is carbon neutral and more thermally efficient . Observing hydrogen transport in natural gas pipes and the differences in
than natural gas, but it is also a dangerous option — very gas flow performance
low ignition energy and very high flammability range . Simulating hydrogen leakage scenarios in enclosed spaces to observe

. To shift from natural gas to hydrogen, it is important to deflagration-to-detonation transition, and the factors that influence it
understand the difference in performance of hydrogen in . Experimental validation of simulations /
different aspects of the infrastructure /

Grey hydrogen Blue hydrogen Green hydrogen MEthquIOgy _ . | |
v\  Hybrid methodology with the use of mathematical modelling and numerical

O :-". 0 ﬁ /i- modelling for the estimation of pressure loss in pipe
 Numerical modelling used for the estimation and visualisation of gas leak
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Fig 1. Schematic for different hydrogen production methods
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Results and Discussion - -
Flow of hydrogen and methane were compared for steel and
MDPE pipes of a fixed length and varying diameters. _— " __
* Hydrogen has to be pumped at a much higher velocity to Fig 2. Estimation of p;zgpgare loss using the Darcy-Weisbach equation for metdf:/daxne and hydrogen
replicate flow conditions of methane (Figure 2) gas flow in (a) Steel and (b) MDPE Pipes of different nominal diameters (0.01m-1m)
* MDPE pipes have lower friction losses compared to steel o b)
due to lower roughness (Figure 3) | e
Flow of hydrogen and methane into a confined space were e
compared for a fixed volume and varying inlet diameters. S oy S
 For a constant inlet pressure, the velocity of hydrogen was W =
2.8 times more than that of methane S i i
e Accumulation process for both gases is largely similar with a4 W -« | .
the formation of a uniform layers against the walls - e - .. |
followed by diffusion within the box (Figure 4) e N G
* Higher volumetric fractions of hydrogen were observed B o
compared to methane for the same inlet diameters Fig 3. Comparison of gas flow and pressure loss in hydrogen (80m/s, 75m/s) and methane (30m/s)
in (a) steel pipes; and (b) MDPE pipes using k-€ turbulence model

=

Fig 4. Estimation of the accumulation of (a) Hydrogen and (b) Methane in a confined space when
released at a constant pressure on the basis of mass fraction

o BRLRE G 5 /CO nclusions and further work
S T e L S .  Changes are required in the natural gas infrastructure to
- IS e £ | e N : safely accommodate the shift to hydrogen
'2-5°°e-°1 e5 cal o o I2'5°°e'°1 i s | * At alocal scale, shifting gas transport from metal pipes to
£ | | e | | MDPE pipes is essential
cEe e S ST * For constant inlet pressure, hydrogen has a higher volumetric
| R L e I B 8 » | g flowrate — resulting in higher volumetric fractions for a given
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