Thermal-hydraulic design
exploration of a liquid lithium
breeding blanket for an inertial
fusion reactor

Investigating heat removal capabilities and lithium flow
behaviour under high fusion power loads to support
the preliminary design of a liquid breeder blanket.
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Abstract

Inertial Confinement Fusion (ICF) aims to provide a carbon-free, spin-off of Thales, in collaboration with CEA, CNRS, and Thales, is
high-power, and sustainable energy source by using high-power investigating a liquid lithium breeding blanket concept. The design
laser beams to compress and heat a deuterium-tritium fuel capsule of such a system remains a major challenge, requiring efficient heat
until thermonuclear ignition occurs. Fusion reactions release a large removal, controlled temperatures, and reliable lithium circulation
amount of energy carried by energetic neutrons, charged particles under high fusion power loads.

and X-rays. (1)
Thermo-hydraulic simulations aim to identify thermal hotspots,

To produce electricity, an ICF reactor requires a surrounding evaluate natural convection capabilities, and assess different heat
breeding blanket to absorb and convert fusion energy into usable extraction strategies to guide the preliminary design of the breeding
thermal power while ensuring tritium self-sufficiency (2). GenF, a blanket.
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FIGURE 1. Left: Blanket geometry.
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