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Drag Reduction on a Submerged Body by Electrochemistry
Generated Micro-Bubbles in Turbulent Boundary Layer
Flow
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Defense University
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ABSTRACT

In this experiment, the electrochemistry was implemented to generate microbubbles on the
surface of the model of a submerged body to reduce the frictional drag of the model in turbulent
flow. In the beginning stage, this work investigated the effect of parameters related to the rate of gas
generation by using a simply electrochemical module for generating gas bubbles. These parameters
studied here were the kinds of electrolyte, the gap between anode and cathode poles, and shapes of
metals. Additionally, the relationship between the amperage and the rate of the gas bubbles
generation was found out. Furthermore, applying with an electrochemical device on the surface of a
submerged model, the experiment of the microbubble drag reduction in turbulent flow was carried
out in a horizontal circulating water channel. Experimental results revealed that the best effect on the
drag reduction was up to 28.4% in a uniform flow; furthermore, in a wake flow it could be up to
46.9%. At last, the method of Taguchi’s orthogonal array was adopted to analyze the results of the
experiment in order to get the optimum and robust parametric level for the micro-bubble drag
reduction. It is about 40% to estimate the result of the drag reduction on the robust conditions.

Keywords: Microbubble, Drag reduction, Electrochemistry, Taguchi method
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Factor SS DOF MS F Foos o0 (%)
A-inik 0.289 0.144 58.170 3.354 55.25%
B-% f ¥ 0.119 0.060 24.058 3.354 22.29%
AxB 0.038 0.010 3.870 2.728 5.55%
Error 0.067 27 0.002 16.91%
Total 0.514 35 100.00%
(b) S/N & % B A 45
Factor SS DOF MS F Fy, o0 (%)
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0.619 0.099 4.055

&P 0404 0.464 0.612 0.627 0.644 0.628 0.554 0.570 0.590 0.395 0.532 0.602 0.479 0.551 0.498
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