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Abstract:

Nanofluids — suspensions containing particles with sizes ranging from 10 to 100 nm — seem to be a
new option to increase heat transfer. Production, characterisation and thermodynamical tests are
underway to prepare these special fluids for industrial applications. This overview presents research
done at ILK Dresden employing nanofluids as heat carrier in pipe flows and as working fluid in heat
pipes and thermosyphons.

In the first part the talk focuses on the question: What can we expect from substituting ordinary
heat carrier like water by nanofluids with enhanced thermal conductivity? In the presented test case —
laminar pipe flow with twisted tape — increase of thermal conductivity is obtained by adding titania
nanoparticles to water. It is shown, that the enhancement of the heat transfer coefficient equals the
amount the thermal conductivity increase. Equivalent experiments for laminar and turbulent pipe flow,
for coil and plate heat exchangers as well as for counter flow heat exchangers carried out at different
European institutions confirm this finding.

With the second part of the presentation applications of nanofluids in heat pipes are discussed. While
experiments indicate that nanofluid application in heat pipes are rather critical due to blocking of the
wick it seems favourable to employ them as working fluids of thermosyphons. However, physical effect
are tricky because boiling of nanofluids is massively affected by surfactants or dispersants which are
added to these special fluids to stabilise them against agglomeration.

The presentation ends with some short information on NANOUPTAKE the European network on
nanofluid research.
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