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Abstract - The results of experimental, theoretical, and numerical analysis were compared regarding the
concentrations and velocities of flammable gas jets generated by pressurized leakage of methane gas. The con-
centration was measured through experiments for the jet dispersion process, and the velocities was calculated
by applying the self-similarity theory. And the velocities and concentrations were calculated using CFD tools
- FLACS and CFX- compared with the results. The difference between self-similarity model and CFD is due
to the buoyancy term, which increases as the distance from a leak source increases. The results are compared
with dimensionless parameters using the leak source radius and velocity components along the leak axis.

Key words : jet dispersion, self-similarity, CFD, gas leakage, experiment
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2.1. Self-similarity
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Fig. 2. Schematic diagram and experimental setup
for concentration measurement.
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Table 1. Characteristics of test equipment.

A9, o & 1

Equipment Characteristics

- Company: MKP

- Model: VIC-D145

- Flow rate: 680 [lpm] (Methane)
- Working pressure: 5 [bar]

Methane supply
system
(MFC)

- Company: GRAPHTEC

- Model: GL840-M

- Chanel: 20 [CH](Multi-input-model)
- Sampling interval: 10 [ms] ~ 2 [s]

Data logger

Oxygen - Company: LuminOxTM
concentration - Model: LOX-02
Sensors - Oxygen range: 0~25%
Gas Leak Detection | Company: FLIR
using Infrared - Model: GF300
g - Gas detection: Methane, Propane etc.
Cameras

- Accuracy *1 [°C], 15 [mK]

Table 2. Gas leak test scenario.

Gas type Methane
Volumetric Flow rate 600 [lpm]
Nozzle radius 12.5 [mm]
Ambient temperature 15 [°C]
Sensing locations 0.4m, 0.8m, 1.2m, 1.6m, 2.0m
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Fig. 3. Experimental data measured by concentra-
tion sensors.
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