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Abstract — The effect of surface material on the flow boiling characteristics in a multi-microchannel evaporator is described in this
paper. HFE-7100, a dielectric and eco-friendly working fluid, was tested at atmospheric pressure, inlet sub-cooling of 5 K, base heat flux
up to 433.5 kW/m? and mass flux range 50-250 kg/m?s. Two heat sinks made of copper and aluminium were fabricated having the same
channel dimensions giving a hydraulic diameter of 0.46 mm with a base area of 500 mm?. The average roughness was measured and the
values were 0.286 um and 0.192 um for the copper and aluminium, respectively. The effect of surface material was not significant at low
heat flux. However, it became significant at moderate and high wall heat fluxes. The flow patterns for the two microchannels were similar
and included bubble, slug, churn and annular flow. The experimental results showed that the aluminium surface achieved on the average
difference of 12% higher heat transfer coefficients than those found in the copper microchannel. It also gave higher flow boiling pressure
drop; the average difference was up-to approximately 30%. The different surface microstructures in the two examined heat sinks could
explain the different heat transfer and pressure drop behaviour.
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