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Nanofluids is a new class of coolants, engineered by dispersing and stably suspending nanoparticles with
typical sizes of the order of 1-100 nm in conventional liquid coolants (base fluids). During the last two
decades, Nanofluids have attracted significant interest due to reports of unexpectedly superior heat transfer
properties over those of conventional fluids. It appears that the addition of a small amount of nano-sized
particles (around 1-2% by vol.) can deliver a dramatic improvement in the thermal properties of the base
fluid (from 5% up to 200% for certain heat transfer modes). However, insufficient understanding of the
formulation and underlying physical mechanisms of heat transfer in Nanofluids has led to an increased
controversy and inconsistency among the numerous theoretical, numerical and experimental studies.
Therefore, before using Nanofluids for commercial applications, understanding the physical mechanisms of
flow and heat transfer is required. The talk will present different aspects of the behaviour of Nanofluids, as
follows: (a) Statistical review of reported observations of changes of the heat transfer coefficient for different
heat transfer modes and assess the statistical significance of the findings; (b) A possible explanation for the
increase of the heat transfer coefficient through a study of dispersion of nanoparticles in liquids using
Molecular Dynamics Simulations; (c) Experimental study of the liquid flow behaviour in Hypervapotron heat
exchangers, relevant to forced convection heat transfer; (d) Experimental study of heat transfer under
Natural Convection, including optimisation of stability of Nanofluids; (e) Initiation of experimental studies of
boiling heat transfer. The talk will end with suggestions for future studies.
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