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Abstract

An innovative neutron imaging has been developed to measure multiphase flow dynamics. 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 system was applied to measure the particle motion in a gas-solid spouted bed. Cd
particles were added in the stainless-steel particle bed as the tracer particles to obtain the velocity field in the bed materials.
By performing the particle tracking velocimetry, the void fraction and the velocity field were measured. In addition, the
nitrogen-liquid lead-bismuth eutectic two-phase flow in a tank was observed by neutron imaging. To obtain liquid metal
flow, AuCd3 particles were mixed into the tank as a tracer. As a result, the velocity distribution of liquid metal flow driven
by the bubbles was obtained by the particle tracking method.
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Figure 3. Successive images of flow behavior in the
fluidized bed.
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Figure 4. Velocity field estimated by PTV analysis.
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Figure 5. Schematic of tank-type experimental
apparatus for nitrogen-LBE two-phase flow
observation.
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Figure 6. Void fraction and circulation velocity
distributions.
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