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Abstract - The basic understanding of gas diffusion and technology to predict the diffusion phenomena are
needed to prepare against a disaster of leakage of natural gas and to design better consistent and reliable gas
supply system in enclosure. The experimental results of British Gas Technology Co. are used in present study
as a reference of theoretical study using CFD. The present results of 2D CFD analysis for mass flow rate of noz-
zle release show good agreement with experimental results within 2.6 % error. 3D CFD analysis for the charac-
teristics of natural gas diffusion in enclosure with various ventilation patterns also gives reasonable agreement
with experimental results.
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Fig. 1. Schematic diagram of test enclosure [7].
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Fig. 2. Horizontal position of mobil stands and
vertical array of gas detector [7].
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Table 1. Cases of analysis for unventilated condi-

tions
Release Release
Case .
Pressure(bar) Height(Y) (m)
GBRO001 35 2.745
GBR002 7 2.745
GBRO005 7 1.525

Table 2. Cases of analysis for ventilated condi-

tions
Ventilation Condition
Case
Pattern Inlet Outlet
GBRO030 Up ward L1,L.2 H4,H5
Lower
GBRO31 L1,L.2 14,L5
Crossflow
Down
GBR047 HI1,H2 14,L5
ward
Upper
GBR049 HI1,H2 H4,H5
Crossflow
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Table 3. Comparison of mass flow rate of nozzle
between 2D CFD analysis and experiment

Mass flow rate
d Pi %107 kg/s Error
mm bar %
Exp. CFD
7 .509 497 23
0.73
35 229 223 2.6

e

Fig. 3. Section of natural gas release nozzle
(unit : mm)[7].

-\

Fig. 4. Velocity profile with 35 bar supply pre-
ssure at the nozzle exit(unit : m/s).
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Fig. 5. 3D CFD results of natural gas concentra-
tion for GBROO1 case.
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Fig. 6. Comparisons of natural gas concentration
between 3D CFD results and experimen-
tal results for GBROO2.
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Fig. 7. Comparisons of natural gas concentration
between 3D CFD results and experimental
results for nozzle height.
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