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Abstract
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The research reports an experimental investigation on the thermal performance and
pressure drop features of the nanofluid-cooled heat sinks with miniature circular pin fin
(MCFHS) and square pin fin (MSFHS) structure. ZnO and SiO, nanoparticles dispersed
in DI water with particle concentrations of 0.2, 0.4 and 0.6 vol.% are used as working
fluids and flow through both heat sinks under constant heat flux condition. The effect of
pin fin configuration, particle concentration and Reynolds number on the heat transfer
performance and pressure drop are presented. Reynolds number ranging between 700
and 3,700, fluid temperature of 15 °C and heat flux ranged between 2 and 5.W/cm? are
tested. Hydraulic diameter of MCFHS and MSFHS are equally designed at 1.2 mm, and
the heat transfer area of MCFHS and MSFHS is around 1,430 and 1,565 mm?
respectively. MCFHS and MSFHS are made from aluminum material with dimension
about 28x30 mm. The data for nanofluid-cooled heat sink are used to compare with the
data for water-cooled heat sinks. The experimental results indicated that the heat
transfer coefficient increased with increasing Reynolds number and particle
concentrations. The data also showed that the heat transfer performance of nanofluid-
cooled heat sink was larger than the water-cooled heat sink around 4-13% for SiO,-
water nanofluid and 7-20% for ZnO-water nanofluid. MCFHS gave larger heat transfer
performance than the MSFHS at a given condition. For pressure drop data, the

measured data showed that particle types, particle concentration and channel
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configurations had a small effect on the pumping power. Finally, the heat transfer and
pressure drop correlation were proposed in the simple form to predict the Nusselt

number and pressure drop of nanofluid-cooled heat sink with pin fin structures.
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