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Numerical Analysis of Air-Hydrogen Mixture Flow in Rectangular Indoor Space with

Ventilators

Hitoshi Sugiyama Keita Takahashi Naoto Kato Atsuhiko Terada YuKamiji Ryutaro Hino

Numerical analysis has been performed for vertical buoyant flow of air-hydrogen mixture in rectangular indoor space

with ventilators. The unsteady and laminar flow has been calculated by using the coupled conservation equations of

hydrogen and momentum. Calculated results are compared with the experiment data of hydrogen concentration and

velocity profile in order to confirm the validity of the presented numerical method and clarify the mechanism of

hydrogen dispersion. Although agreement is certainly not perfect in all detail, the main features are reasonably

reproduced. Adding to this, calculated results suggest that hydrogen concentration depends on Froude number.
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Fig.1 Schematic diagram of Hallway model and

coordinate system

Table 1  Location of sensor position
Xi/D X2/Dw X3/Dh

Sensor 1 0.74 -1.13 -0.38
Sensor 2 4.98 0.74 -0.38
Sensor 3 4.98 -1.13 12.08
Sensor 4 0.74 0.74 12.08
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Fig.2 Grid layout for calculation
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Sensor 1 — Exp. by Inoue et al.
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Sensor 2 — Exp. by Inoue et al.
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Fig.3 Comparison results of hydrogen concentration for

Froude number 1.0x103
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Fig.4 Velocity vectors and hydrogen concentration profile for

Froude number 1.0x103

— Exp. by Inoue et al.

—-— Prediction
0.0, |
\Dj I I N o
-
-20r
0.0 | 10 | ?

tUin/Dn

Fig.5 Comparison result of velocity profile of time history for

Froude number 1.0x103
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Fig.6 Velocity vectors and hydrogen concentration for

Froude number 1.0x103
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Fig.7 Comparison results of hydrogen concentration for

Froude number 2.0x103
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Fig.8 Velocity vectors and hydrogen concentration profile for

Froude number 2.0x103
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Fig.10 Velocity vectors and hydrogen concentration for

Froude number 2.0x103
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