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Abstract

Artificial roughness as a means of improving heat transfer gains more interest, especially for
application to various heat exchanger. This study presents experimental information for single-
phase free and forced convection heat transfer in a circular tube containing a internal spiral
ribs.

To examine the effect of inclined angle of tube, it was varied from 0 deg to 90 deg(0°, 22.5°,
45°, 90°) with horizontal. Length of tube is 1.6m, and width, height and helix angle of rib are
4.2mm, 1.5mm, and 60 deg respectively. Water was used as a working fluid and test piece was
heated with a constant heat flux by electric heater. Experiments have been performed with the
range of modified Grashof number from 2X 108 to 15X 10¢ for free convection and with the range
of Reynolds number from 3,000 to 40, 000 for forced convection.

Since the increase in heat transfer coefficients influence directly to the friction coefficient of
the tube, the changes of the friction factors are also presented for several different cases considered
in this investigation.
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