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This thesis studies about the heat transfer enhancement in a circular tube fitted with annular porous
media. Effects of the Reynolds ﬁumber-(Re) in the range of 5,000 < Re < 30,000, the porosity (€) in
the range of 0.7217 < € < 0.8664 and the ratio of porous area (ra/rp) in the range of 0.15 < (ra/rp) <
0.75 on average Nusselt number (Nuav'e) are investigated. The test section is made of stainless tube
of 100 mm inside diameter, 500 mm long and 3 mm thick. It is heated by a 200 W direct current
heater. The outer surface of the test section is insulated with the glass wool insulator of 50 mm
thick. There are 5 sets of stainless porous media inserted in the tube and the distance between each
set is 80 mm. The thermal boundary condition of constant heat flux is applied in this study. The
experimental results show that the convective heat transfer coefficients are enhanced by the
decreasing of porosity and the increasing of the ratio of porous area. As compared with a smooth
tube, heat transfer coefficients increase by 28% to 160%. However, the annular porous media arc
useful for heat transfer enhancement applications when the Reynolds number is less than 20,000.
This is because the pressure drop rises sharply at high Reynolds number, while the heat transfer

enhancement tends to decrease. So, the ratio of the heat transfer enhanced energy to the driving

energy (® = 0.45(Qp - Qs)/WP ) is less than 1.





