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Development of Innovative Measurement Method for Multiphase Flow Dynamics
using Steady Neutron Source
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Abstract

A high-speed neutron imaging system that consists of a high-speed camera and an optical image intensifier was
developed to measure two-phase flow dynamics at TNRF in JRR-3. The quality of the images acquired by the present
system was evaluated by changing the exposure time. The air-water two-phase flow in a narrow channel and the liquid

metal two-phase flow were visualized, and the images were processed to analyze the flow behavior.
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Figure 1. High-speed neutron imaging system.
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Figure 2. Comparison of neutron transmission images
of rotating Gd sample.
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Figure 3. Neutron transmission images of gas-phase
(a), liquid phase (b), two-phase flow (c), and void
fraction distribution (d).
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Figure 4. Instantaneous void fraction distributions in
churn flow.
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Figure 5. Test section for lead-bismuth two-phase flow
experiments.
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Figure 6. Void fraction distribution (left) and vector
plot (right).
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