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Pool boiling enhancement by electrodeposited porous micro/nanostructured
on copper surface
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Boiling is a remarkably efficient heat transfer method and is commonly used in daily life and
Received 01 September 2015 industrial applications. Changing the physical and chemical structure of hot surface in some

Accepted 06 October 2015

‘Available Onfine 21 Novernber 2015 methods such as producing porosity and improving wettability for boiling process enhancement

has become an interesting topic in recent decades. In this paper, porous metal micro/nano
structural surfaces are produced in order to augment boiling heat transfer on copper surface by

Keywords: .- . . .

Nu)g\;ate Pool Boiling the one- and_two—_stage electrodeposition method. The_ pictures in micro and nar?oscgle are
Micro/Nano Structure captured to identify structure and surface characteristics as porosity and capillarity are
Electrodeposition estimated. Next, the effects of structures in enhancing the pool boiling are measured

Copper Surface experimentally. Then, boiling heat transfer profiles that demonstrate heat flux versus wall

superheat are derived for water fluid. Pool boiling curves of enhanced surfaces are compared with
polished surface and results of other researchers to determine the efficiency improvement.
Furthermore, comparison of the effect of electrodeposition process time on obtained structures
shows higher porosity, capillary and strength of structure with lower process time (30 sec) leads
to further enhancement of pool boiling.
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Fig. 1 Enhancement level of (a) heat transfer coefficient in AT=5K and (b)
critical heat flux with micro/nanotechnology for pool boiling of water on
copper surface [6].
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Fig. 2 a) Schematic of electrode position setup b) Schematic of electrode
posited copper
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Fig. 3 Electrode position equiments
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Fig. 4 Schematic of pool boiling test setup
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Fig. 5 Dimension of copper block and boiling surface
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Table 3 Porosity estimation of samples and real thickness Fig. 7 SEM pictures of two-stage porous structures in different
magnifications a) sample No.2 (30sec) b) sample No.4 (100sec).
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30 sec) on different heat flux
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