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Innovat'ive strategies for high heat flux dissipation are strongly
needed to overcome the intrinsic limitations of the traditional
cooling schemes. Passive cooling represents an interesting way
to dissipate the heat rejected by electronic devices and when
it is associated to a phase change, it can be very effective. The
most common phase change process used in the electronics
cooling is the liquid—vapor one (i.e. boiling), since it can be
found in the heat pipes and vapor chambers largely used to cool
electronics devices. On the other hand, the solid-liquid phase
change process (as in the case of a phase change material, PCM)
is another interesting possibility to reject even high heat loads,
especially when they are intermittent as in the case of most
electronics cooling. In the last decades, nanotechnologies have
been demonstrated to open new interesting opportunities for
the two-phase heat transfer enhancement on both liquid-vapor
and solid-liquid processes. In particular, the use of nanoparticles
to improve the heat transfer properties of fluids has been
largely studied and implemented since the concept of nanofluid
was firstly advanced by S Choi in 1995. Despite of the large
research efforts on nanofluids, the results are still contradicting,
especially in two-phase heat transfer, where the nanoparticles-
fluid interaction is added to the already very complex phase
change phenomenon. This lecture covers the most advanced
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research activities carried out the Nano Heat Transfer Lab (NHT-
Lab) of the University of Padova; in particular, the results on
surface functionalization via nanoparticles deposition during
nanofluid boiling and the development of nano-PCM by seeding
different carbon black and allumina nanoparticles in common
paraffin waxes are presented and critically discussed to explore
the possible use of these enabling technologies for the next
generation of cooling strategies.
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