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Abstract

An innovative neutron imaging has been developed to measure multiphase flow dynamics. A high-speed neutron
imaging system, consisting of a high-speed camera and an optical image intensifier, was developed to measure two-phase
flow dynamics at TNRF in the JRR-3. The system was applied to conduct experiments for high-speed computed
tomography, liquid metal two-phase flow, and liquid distribution in a packed bed. High-speed projection imaging required
only 14 seconds which was much faster than conventional method. Obtained high-speed neutron CT projection images
were reconstructed with several image filters. The nitrogen-liquid lead-bismuth eutectic two-phase flow in a tank was
observed by the developed high-speed dynamic neutron imaging. The dynamic imaging revealed detailed bubble motions
in the liquid metal.
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Fig.3 Single projection image of the aluminum disc
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Fig.4 Reconstructed cross-sectional
aluminum disc with slits (a) and holes (b).
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Fig.5 Experimental system for observation of the bubbles
in the liquid metal experiment
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Fig.6 Empty (a) and liquid metal filled tank (b) to generate
void fraction images (c)
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Fig.7 Void fraction signal above the nozzle (nozzle
outer diameter d, = 7 mm, flow rate of nitrogen gas Qg

=10 cc/min)
Nozzle 5, QG 10 cc/min, 150 C
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Fig.8 Vertical velocity at each axial position (d,= 7 mm,
O, =10 cc/min)
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