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ABSTRACT

This research studied on the heat transfer enhancement approach of the heat
exchanging surface. The study focused on the dimple surface which is a special method
for improving the heat transfer rate without the significant pressure drop. In this work,
the dimple geometry and dimple arrangement were investigated to identify a
configuration at its best in order to optimize the heat transfer performance, also any
effect of dimple on the surface of flat tube, as well as its flow behavior.

Numerical study of a geometry which offered the optimal heat transfer
performance was carried out. The k-& turbulent model was employed to simulate the air
flowing over an isothermal dimple surface. The entrance air velocity was varied from 1
to 4 m/s. The result showed that the spherical dimple surface had the heat transfer
performance higher than ellipsoidal dimple surface. It reveals that the ellipsoidal dimple
surface with the 45° attack angle has the highest effectiveness. From the simulated
results, the experimental investigation was carried out to determine the dimple
arrangement which offered the optimal heat transfer performance. The geometry;
spherical dimple and ellipsoidal dimple surface with 45° of attack angle were employed

on the flat surface in different arrangements. The heated dimple surfaces were placed in



the wind tunnel. The air stream flowing over a tested surface, the air velocities were
adjusted between 1-4 m/s. The experimental result shows that, in all dimple
arrangements, the spherical dimple surface has a superior heat transfer performance than
the ellipsoidal dimple surface. From this experiment, it shows a same result as the
numerical study. In addition, for the spherical dimple surface, the best configuration
which offered an optimal heat transfer performance is the staggered arrangement of
S1/D=1.667, SL/D=1. It has a the maximum heat transfer coefficient about 26% higher
than a smooth surface. For ellipsoidal dimple surfaces, the best configuration which
offered the optimal heat transfer performance is the inline arrangement of
SL/Dminor=1.875, St/Dminor=1.875. It has a maximum heat transfer coefficient about 22%
higher than the smooth surface.

The experimental study of heat transfer enhancement of a flat-dimple tube was
investigated. The ellipsoidal dimples with best arrangement are employed on the surface
of a flat tube. The experiment was carried out with stream air flowing over the heated
tubes of which the air stream velocity was adjusted between 1-3 m/s. As the result, the
heat transfer enhancement of a flat tube and a flat-dimple tube showed values of 1.5 and
1.63 times respectively higher than a cylinder.

Flow behavior and pressure loss of a flat-dimple tube was studied by numerical
simulation. The k-& turbulent model was employed to simulate the heat transfer and the
drag coefficient of air flowing over the heated tubes. From the numerical results, the
drag coefficients of flat-dimple tube are found to be about 30% lower than that of a
cylinder. In addition, smoke visualization had been observed the flowing of the air flow
over the dimple. From this observation, it confirms that the recirculation flow occurred
inside the dimple and flow dispersion was developed after the smoke exiting the

downstream rim of dimple.
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