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Experimental investigation of the effect of roughness orientation of surface on
motion of bubbles and critical heat flux
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ARTICLE INFORMATION ABSTRACT

Pool boiling has the ability to remove large heat flux at low difference temperature of wall and this can
be further enhanced by using surface modification methods. This article investigates pool boiling heat
transfer on 4 levels with different orientations. For this purpose, a laboratory device was designed and
built. The main goal was to provide a simple and cost-effective manner with high durability in industrial
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Keywords: applications, maintaining the highest amount of critical heat flux at the lowest level of super -heated
Pool Boiling temperature difference. The results showed that surface roughness factor causes a delay in connecting
Orientation of Surface the bubbles and heat flux increased slightly. In addition to roughness factor, two factors separating
gﬂ?ﬁ: ':j'g:toglux bubbles from the fluid in the heat dissipation and more power nucleation sites and micro-bubble layer
Heat Transfer Coefficient can be more important than the surface roughness. The surface polished in one direction with lower
roughness has higher critical heat flux than circular rough surface. Ultimately, by creating a
microchannel surface which has been a combination of bubble liquid separation method and further
feeding of bubble microlayer. It would be possible to increase the critical heat flux and heat transfer
coefficient to 131% and 211% respectively, without adding any additional particles to the base fluid.
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