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Abstract
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The objective of this thesis was to study how to enhance heat transfer coefficient of air in flat plate
solar collector by electrohydrodynamic techhique. Parameters in th’is study that effected the
coefficient were air velocity, supplied voltage and electrode positions. The electrodes were placed
at the front of ihe solar collector at distances 2.5, 5, 10 and 15 cm. with the maximum electric field
of 15 kV (before the system is brake down) and the Reynolds numbers between 200Ato 1000 for
each electrode position.

The experiment showed that electric field could increase the heat transfer ability at Reynolds
number of 200.The electrode set up # 4 positioned at the front of the solar collectox" at a distance of
2.5 cm could increase the heat ratio 1.56 times, the heat transfer coefficient 1.84 times, and the solar
collector coefficient from 4.2% to 6.5%. In addition, this electrode yielded better results than
positioned at the center and the back. Mathematical modeling for demonstrating air behavior under
electric fields showed that, among the experiment setup, this electrode set up # 4 gave the best
result of heat transfer coefficient and caused high concentration of electric field that could
turbulance the air at the electrode fiecefully. The turbulate flow from this electric field could
increase the temperatures at the entry of the solar collector. Once the distances between electrode
and the solar collector increased, the electric field decreased and the temperature at the entry did not
increased as high as at the distance of 2.5 cm. It was also clear that, at the applied voltage of 15 kV,



171798

The heat transfer increment to electric power with Reynolds number 200 was 3 times as much as
that with Reynoids number of 1000.
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