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The expected heat flux for specific plasma facing components in ITER is in the same range (10-20 MW/m²) as those observed in

electron tubes. Historically, the concepts with enhanced cooling capabilities implying boiling/condensation effects based on a fin/slot

design named hypervapotron were developed by Thomson CSF tube.

This cooling concept adapted to a CuCrZr heat sink armoured with CFC or W was envisaged for the vertical targets of the ITER

divertor [1]. Although this hypervapotron cooling concept is very efficient, the different thermalhydraulic phenomena coupled with

turbulence are not well mastered. Consequently, both the geometric and thermalhydraulic optimization of this concept are difficult

without the help of numerous experiments or detailed numerical simulations.

In order to help optimize the hypervapotron concept, 3D numerical simulations have been performed with the Neptune CFD and

Syrthes computer codes for two slots. The Neptune CFD code is dedicated to local two-phase thermalhydraulic studies while the

Syrthes code calculates the heat conduction in solid parts. A finite volume method with collocated unknowns is used for all variables. A

derived model based on the Podowski's approach has been implemented for the heat transfer between the heated wall and the subcooled

fluid. The whole boiling curve (forced convection, nucleate, transition and film boiling), the process of vapour generation in the slots

between two adjacent fins, the subsequent vapour transport, and condensation outside the fins into the subcooled liquid bulk can thus be

simulated.

Numerical results are analysed and discussed. Comparisons of wall temperatures with both experimental measurements and former 2D

numerical simulations [2] are presented. Results are satisfactory and very promising for future investigations. Wall temperature

calculations compare quite well to the available measurements, and exhibit the same behavior versus the incident heat flux.
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