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Abstract >> To evaluate the risk of leakage when using liquid hydrogen, a leakage

test was conducted using liquid nitrogen in an outdoor environment rather than
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a laboratory environment. To assume a real-scale continuous leak, liquid nitro-
gen was allowed to leak for 5 minutes through a pipe with a diameter of 25.4 mm

at a design spill rate of 60 L/min. The measurement system consisted of devices
for climate conditions, LN2 spread and vapor clouds. The main experimental re-
sults are the liquid pool radius and the concentration of vapor cloud, and the ra-
dius of the liquid pool was compared with the numerical analysis results.
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1 0.86 Vertical
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Table 4. Surrounding condition
Weather condition
Leak condition | Case | Ground surface Ambient Solar radiation,| Relative | Wind speed, Wind
temperature, C | temperature, C W/m' humidity, % m/s direction
) 1 40 28 418 42 0.64 South-East
Vertical_0.86 m
2 38 28 475 38 0.53 East or West
Vertical 0.05 m 1 47 29 615 40 0.61 East-North-East
1 41 31 248 62 1.48 North-East
Horizontal 0.86m| 2 33 25 274 38 0.59 South-East
3 32 25 223 55 0.66 West-South-West
1 38 29 268 46 1.05 North-East
Horizontal 0.05m
2 38 30 170 58 0.42 North-North-East
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Table 5. Main result
i i Maximum concentration, %
Leak condition Case Average splll rate, Max1mum pool 0
L/min size, m North East South West
. 1 56.0 3.0x2.2 56 74 76 56
Vertical 0.86 m
2 60.6 3.1x2.3 57 71 83 74
Vertical 0.05 m 1 62.3 3.1x2.4 44 74 77 57
1 61,4 2.8x3.0 55 57 29 28
Horizontal _0.86 m 2 60.5 3.0x3.1 58 36 38 56
3 60.4 2.9x3.6 65 53 32 42
) 1 57.2 3.5x2.4 53 47 72 43
Horizontal 0.05 m
2 62.1 3.0x3.2 77 79 86 85
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