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Theoretical Study on the Behavior of Momentum-controlled

Buoyant Jet and Flame of Hydrogen
Won Yang®, Jong Soo Kim', Sang Hee Won™, Min Kook Kim"™, Suk Ho Chung™

ABSTRACT

Hydrogen safety is one of the key technical issue with growing attention on utilization
of hydrogen energy. This study is aimed to predict behavior of momentum-controlling
buoyant jet and flame caused by hydrogen leakage from a high pressured tank.
Approximate solutions were derived for the case of turbulent buoyant jet and diffusion
flame in still air. In case of hydrogen jet with low Froude number (100-4000), computed
jet trajectories were compared with experimental data and showed good agreement with
them. Jet and flame trajectories and flame length of hydrogen are predicted and
compared with the buoyant flame of propane. The results well show that buoyancy is
dominant in the range of low Froude number, while initial momentum is dominant in the
range of high Froude number. That effect is more distinct for hydrogen flame than the
case of propane.

Key Words : Momentum-controlled jet Buoyant jet, Hydrogen flame, Scaling, Froude
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: half-width
: diameter (m)

* Froude number

: gravitational accelaration (m/s%)
* mass transfer coefficient (m/s)
: mass per unit volume (kg/m")
. Flame length (m)

* Local radius of curvature (m)
: radius (m)
Schmidt number
! axis along jet trajectory
u : velocity (m/s)
X  horizontal distance (m)
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y . vertical distance (m)
7 © mixture fraction

Greeks

a ! fitting parameters

Vi ¢ turbulent viscosity

p : density (kg/m°)
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