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Heat Transfer and Control of Lead-Lithium Flows
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Nuclear fusion energy is considered a future energy source and its R&D has
been performed. A heat removal component, called a blanket, is planned to ge employed in fusion
reactors. Establishing a design of blankets is important. In the fusion reactors, liquid metals have
been considered coolants. Comprehension of liquid metal flows and their heat transfer is necessary
for the blanket design. Based on the background, in the present study, an ultrasonic flow
measurement technique, ultrasonic Doppler velocimetry, had been focused on and investigated to
clarify what environment and conditions were inevitable for the stable ultrasonic measurement. As
results, liquid metal wettability and chemical reactivity to a solid material of the ultrasonic
probe significantly influenced the ultrasonic transmission at the material interface and then the
flow measurement. Those knowledge is going to help to stabilize and to improve the measurement
instrumentation and technique.
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[X] 1 Schematic drawing of test-section; (left) overview; (right) Transducer region.
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2 Experimental set—up (left); Waveform of reflected wave (center);
Photograph of molten PbLi (right).
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4 Time change in transmitted ultrasound amplitude (left); SEM & EDX analysis of
cross—section of Sn—immesed Ti specimen (right).
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