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Impact of different air velocities
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Abstract

An innovative approach called the "air wall" has been proposed
as an enhanced safety measure alternative to conventional
enclosure systems. The air wall consists of a series of upward air
outlets designed to Intercept the lateral diffusion of low-
temperature, high-density hydrogen. Results show that air walls
offer a safer option for mitigating the consequences of liquid

Model Validation and Comparison

VOLUME PERCENT
HYDROGEN

V8 50s U V8 10s H V8 20s H

10 25 30 3» 40

hydrogen leaks. o sl .
(a) Experimental record. Photo (a) Hydrog[]‘:éwc'guncentratlon contours,
GEOMEtﬁC SChematiC taken by NASA(21.995 NASA data (21'368) V150s U fi© | W Vi550sU| Vi510sH| 4 Vi520sH | V15 50s H

H2 Mole_Fraction
0.0 0203040506 0.7 0.8 1.0

Symmetry _ _
Here, V3 represents the velocity of the air wall 3m/s, Os represents that the

LH2 has been released for Os, U represents the velocity distribution (U
Magnitude), and H represents the hydrogen concentration distribution
(H2_Mole Fraction). The letters and numbers In subsequent pictures have
the same meaning as here
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opening the air wall during LH2 release
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(b) Schematic diagram of the geometric model with air wall
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Conclusion

» Compared to cofferdam, air walls are significantly safer.
» The protective effect: It Iincreases the upward velocity and
enhances convection, thereby increasing the dissipation rate.
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» The greater the air velocity, the more effective the protection.

» The air wall does not need to be turned on continuously. It
can be turned on at the moment of leakage, and the
orotection effect is equally good.
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The air wall blows H2 upwards, increasing its vertical velocity; It increases
turbulent kinetic energy, accelerating dissipation.

d 2
K Equation 5 (@pk) + V- (apuk) — V= (apDyesrk) k(2) = % (D I(2)]

= apG — (g apV - uk) - (crp%k)

-



	幻灯片 1

