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under high temperature and MHD flow impact
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(School of Physics, University of Chinese Academy of Sciences, Betjing 100190, China)

Abstract In the ITER project, flow channel insert (FCI) serves as an indispensable electrical and
thermal insulator. Mechanical behaviors of this component are affected by magneto-thermo-fluid-
structure coupled fields. In this work, numerical investigations using finite volume method and finite
element method were carried out to study flow pattern, heat transfer, and structural safety factors in
the blanket module. Detailed stress analysis of FCI and influences caused by thermal conductivity
were presented. Results show that FCI is basically safe considering through thickness stress and in-
plane compressive stress. However, the in-plane tensile stress and shear stress at edges are close to
the material limit. Besides, FCI with good thermal insulating ability will lead to high outlet

temperature of the flow and can well protect the first wall from bulk flow heat leakage. However, the
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temperature gradient and thermal stress in FCI will increase in this case.
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Fig.2 Different stresses of FCI
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Fig.3 Temperatures and Mises stresses with various

SiC thermal conductivities
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