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Abstract:

Over the last few years, nanofluids consisting of nanometer sized particles dispersed in base
liquids have been proven to be effective in enhancing the heat transfer characteristics .
Nanoparticle suspensions can improve the heat carrying capacity of fluids. This could allow for
lower pressure drop, lower coolant pumping power and coolant temperature rise, lower nuclear
fuel element temperatures, and lower structural material stresses. Therefore, the potential seems
to be enormous in many heat exchanger applications. In order to use these engineered nanofluids
in existing air-conditioning/refrigerant systems, nuclear reactors, fundamental understanding of
such nanofluid properties is essential, and the jugular issues need to be addressed. The
anomalous behavior of the nanofluids in regard to thermal conductivity has been reported in the
literature; however, speculation remains as to the cause of this behavior. Brownian motion, loose
agglomerates, hydration layer around particles are given as possible mechanisms. Part of this talk
will focus on these mechanisms using Brownian dynamics and molecular dynamics. The study of
surface chemistry of the nanoparticles, their colloidal suspension and aggregation characteristics
will provide information on the mechanisms by which the particles agglomerate, and the effect
of the agglomerated particle shape on heat transfer. We consider both nano oxide particles as
well as single and double-walled carbon nanotubes, accounting for both hydrophilic and
hydrophobic surfaces. Special techniques are proposed with acid treatment and surfactants to
ensure complete and long-term dispersion. The extent of oxidation on the wire impacts CHF, and
is influenced by the chemical composition of nanofluids in buffer solutions. Overall it is found
that for silica suspensions, the burnout heat flux can be increased nearly 3-fold and to even
higher heat flux with CNT suspensions.
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