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The Effect of Protrusion-to-protrusion Spacing on Heat Transfer Characteristics

on the Internal Surface of Wind Tunnel
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Abstract

This article, the study of heat transfer on the surface mounted protrusions with inline
arrangement was presented. Experimental setup was wind tunnel with rectansular cross section. 4
protrusions were installed perpendicularly to air flow inside the tunnel. The protrusions were sphere
with a diameter of 40 mm, and the printed diameter of protrusions on the surface was D=27.0 mm.
The height of protrusions was H=0.22D. A protrusion-to-protrusion spacing were adjusted at S=1.125D,
1.25D, 1.5D and 2D. The Reynolds number of air flow inside the wind tunnel, based on hydraulic
diameter of air flow inside the wind tunnel, was fixed at Re=20,000. The heat transfer on the surface
was evaluated by measuring temperature distributions using a thermochromic liquid crystal sheet. The
results show that the heat transfer rate for the case of S=1.125D was the highest.

Keywords: Protrusion, Heat transfer enhancement, Heat transfer coefficient
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