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Physncal Propertles Power Electronics

Miniaturization of power electronics often results in overheating and
failure of these circuits. Compact heat sinks are being developed to
dissipate the waste heat more efficiently

Flow By Flow Through
Fluid flows over surfaces of foam and Fluid flows through pores of foam and
heat s transferred from fin surfaces heat s transferred from surfaces of pores
to fluid to fuid
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By mudehng the convective heat transfer from the foam to fluids, engineers can begin to perform tEEsRT e

K design par ion of heat exchangers and other heat transfer devices
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Note: All values are localized values Results of Model with Alumbiium Foam @ Electrical conductivity is extremely high, >700 S/cm in plane

@ Spongy nature of foam prevents brittleness found in other
graphite interconnects
@ Coatings with chromium and other metals to protect from

Method:

# Use Finite Element Modeling to simulate
a model "Flow-through” heat sink as
described above
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» FlexPDE, a FEM program for the PC oxidation
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@ This technique can be used to deposit other materials on
u
to the surfaces of the foam
Conclusnons

@ Engineering solutions, such as corrugation, can be found to overcome some of the deficiencies of the
foam to dramatically reduce pressure drop

@ Modeling of convective heat transfer for fluid flowing through foam has been successful. Further work is
needed to extend this to other engineering problems with foam

@ There are many other areas of interest that have developed in utilizing the graphite foam, such as catalyst

Office of Transportation  supports, interconnects, and membrane supports
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