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Motivation
Liquid Metal flow in the DCLL blanket channels is a complex phenomena 
involving multi-material magnetohydrodynamics and buoyancy forces.

Most of the heat deposited in the channels is transferred to the balance of 
plant while some of it will be absorbed by the channel walls helium cooling 
system.

The work carried out at UPC analyzes the variation of the main heat transport 
parameters with respect to the dimensionless numbers that balance the flow 
forces, ie, Hartmann number (Ha), Reynolds number (Re), Grashof number 
(Gr), Grashof ratio (GrR) and wall conductivity ratio (Cw).

The case set up:

The red region represents SiC ceramic channel walls while blue region 
corresponds to liquid metal. The domain is a 2D cross-section of a DCLL 
channel. The flow is assumed to be fully developed and the domain has been 
halved thanks to the symmetry condition.

Buoyant MHD model
All calculations in this work have been done with the following set of equations 
with liquid-solid coupling for a buoyant fully developed flow:

Conclusions

The following figure shows the influence of each variable into the Nusselt 
number.
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Perspectives

The range of applicability of the 
fully-developed model is still 
uncertain. A 3D stability map 
depending on the dimensionless 
numbers is under investigation.

Ha Re Gr GrR Cw

3000 3600 10e6 0.02 1e-12
2400 3000 5e6 0.01 1e-16

A fully developed flow profile has been 
obtained for all the simulations as the 
one shown on the right.

The temperature distribution in one of 
the cases can be seen in the following 
figure, as well as the maximum 
temperature dependence on the 
dimensionless numbers:

Other conclusions of the study 
indicate that either an increase in 
Re, Ha and Gr, the maximum 
temperature increases in bulk and 
in the wall, as well as its gradient.
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