He-cooled Refractory First Wall Heat Sink
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"« Heat sink fabrication
* Simple thermal stress analysis
* He impurity management scheme
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Heat Sink Fabrication

Features
e relatively thin wall, ~3mm
* integral structure - plasma spray and/or CVD
* porous metal medium - CVD on graphitized plastic foam
* heat transfer from side walls tailored to reduce stresses

commercial practice:

foam precurser for porous
medium can be “squeezed”
in 2-D to form elongated
passages ~0.05mm dia.
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ommercial Fabrication
by Ultramet (Pacoima, CA)

Bone Implant

Ta foam
machined screw
80 pores/in.
15% dense

Heat exchanger X-section
Mo mandrel (0.75” ID)
Re liner
Re foam

45 pores/in. 15% dense
Inconel 718 outer shell
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