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Abstract
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This study reports the heat transfer and pressure drop characteristics of nanofluids flow
in the internally grooved tube (IGT) and the internally grooved tube fitted with freely
rotating swirl generator (IGT+SG) under turbulent flow regime, experimentally. The data
are compared with the common smooth tube (CST). SiO, nanoparticles dispersed in
water with particle concentrations of 0.2, 0.4 and 0.6 vol.% are used as working fluid.
Double tube counter flow heat exchanger is used as the test section. The test section is
a 1.3 m length with nanofluids flows inside the tube while hot water flows in the annular.
The inner tube is CST, IGT and IGT+SG which made from stainless steel with a 9.53
mm outer diameter and a 7.53 mm inner diameter. Similarly, the outer tube is made
from acrylic tubing and has a 33.9 mm outer diameter and 27.8 mm inner diameter. Six
freely rotating swirl generators with length of 42 mm and twisted angle of 60° are
equipped along the test section. They are made from plastic. The test section is
thermally isolated from its upstream and downstream section by plastic tubes in order to
reduce the heat loss along the axial direction. The effects of Reynolds number, particle
concentrations, enhanced tube and swirl flow devices fitted in the enhanced tube on the
thermal performance and pressure drop are presented. For water, the results indicated
that IGT+SG gave highest heat transfer coefficient compared with the IGT and CST
around 12% and 24%, respectively. At the same time, highest pressure drops are

obtained and greater than those of the IGT and CST average 2.9 and 3.1 times,
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respectively. The heat transfer coefficients of nanofluid are higher than the common
water approximately 6.0 to 22% at particle fraction ranged between 0.2 and 0.6 vol.%
for case of IGT. As a result, IGT gave larger thermal performance factor than that of the
IGT+SG for all of the test conditions. Finally, new heat transfer and pressure drop
correlations for predicting the Nusselt number and pressure drop of nanofluid flowing

through IGT and IGT+SG are proposed in the simple forms.
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swirl generator
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