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Effect of Inclined Angle of Stainless Wire-Net on Forced Convection with in
Circular Pipe
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Abstract

The objective of this research is to enhance the forced convection in circular pipe with installing
an inclined porous media investigate the Nusselt number (Nu), pressure drop (AP) and the ratio between
Nu and AP (NPatio) on the forced fluid flow in the circular pipe with installation the inclined wire- net
porous insert. A tested circular pipe was made of stainless with 82.55 mm inner-diameter, 500 mm-long
and 3 mm-thick. The outer surface of tested pipe was covered by fiber glass insulation with 80 mm-
thick. Six holes of 1.5 mm-diameters were provided for installing the thermocouple on the pipe. Three
thermocouples measured the outer surface temperature and three other of thermocouples monitored
the inner surface temperature. In the experiment, the stainless wire-net of grade 304 with different three
pores per inch (PPI), i.e., 4, 8 and 10, were conducted. The air flow rate (V;) was studied in the range of
300 — 700 I/min or Reynolds number (Re) was in the range of 3,500 — 8,500. Five inclined angle (QU),
namely 10, 20, 30, 40 and 45° were examined. From the experiment, it was found that the value of Nu

and AP trended to decrease as increasing OL but NP, was increased with OL. Although the heat transfer
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mechanism was slightly improved by the inclination of stainless wire-net in the circular pipe but the

pressure drop was significantly decreased.

Keywords: Nusselt number, Pressure drop, Wire-net porous media, Forced heat convection
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