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An Experimental Study on Local Hydrogen Behavior
in Vertical Rectangular Compartment
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Abstract

In this study hydrogen behavior test in the vertical rectangular compartment was
conducted to investigate the hydrogen concentration distribution in a sub-compartment.
The mixing compartment is a vertical rectangular type which has the dimension of
Imx1mx1.5m. Hydrogen was alternated with helium in experiments. The goal of
experiment is to understand phenomenologically the local hydrogen behavior in the NPP
containment in severe accident sequence and giving data and information to verify the
prediction capability for local hydrogen concentration of new 3 dimensional hydrogen

control analysis code, HYCA3D, under developing in SNU. Also the experiment aims to



determine the positions of hydrogen control equipment in a new nuclear reactor, by
supplying the basic information about hydrogen behavior or concentration distribution
with various test conditions. So the qualitative sensitivity analysis for the factors,
affecting the hydrogen behavior, was carried out and the trend of local distribution was
examined. Test results showed good agreement with the calculation results from

HYCAS3D code.
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3 1. Test Description

Test Obstacle Description

Al Without Reference Case

A2 Without Condensing Wall

B With Obstacle Test

3% 2. Mixture Injection Rate
Component Flow Rate 1 (g/min) Flow Rate 2 (g/min)

Helium 0.4 0.7
Steam 8 14.7
Mixture 8.4 15.4
Injection velocity (cm/sec) 57 101
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1% 1. Hydrogen Mixing Compartment
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713 2. Plate Type Obstacle
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1% 3. Schematic of Hydrogen Mixing Test Facility
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1% 4. Sampling Points
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(a) Small Injection (b) Large Injection
1% 5. Helium Concentration in the Test Al
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1% 6. Helium Concentration in the Test B
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19 7. Comparison of the Results of Experiment and Calculation
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