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Obj ectives/Goals Abstract
A velvety fine layer of air bubbles was previously observed to forme gwer "elite” racing
sm msuit fabrics. The object of this study was to investigate furthér and dete(I\| A surface emulating
a"microbubble" layer would have reduced hydrodynamic drag cgrfip ‘ LSrfaces. | propose thx
the improved hydrodynamic performance of these swimsuit fajfeay
coating layer of minute air bubbles.

Methods/M aterials
A thin flow chamber (Hele-Shaw cell) was constructed ouf G eXiglass sheets separated by
polyvinyl plastic spacers, and sealed aginst leakage using \ [ clips. Water was
channelled across the edge of polyvinyl plastic templ; S e chamber, and the flow rate at
constant pressure was measured. Five templates wefedeshs Sgrate flow surfaces, including ax
"sawtooth" pattern mimicking the surface contour of\the elite Yorisg, plain control, a"sine wavex
pattern, an "irregular” pattern, and a"bubble-togy ~ sg/the presence of a microbubble
coating layer. Ten trials were conducted for e : d the cumulative results were statistically
compared using T-testing with alevel of sign}

Results
Water flow was significantly impr [ Pile-top surface, by +7.52 % compared to the plain
control surface (7.00 +/- 0.04 ml/sv Q 2<0.001). The sawtooth pattern (6.50 +/- 0.43
ml/s) as well asthe sine wave giesign (6. : did not differ from control. Theirregulx
surface had atrend toward |o&g i 6.30 +/- 0.41 ml/s), but this did not achieve statistica€
significance (P>0.1).

Conclusions/Discussion
A surface emulating a microb g Med improved flow compared to a control surface and other
contours. | had previously ol A elite" swimsuits became covered with alayer of minute
air bubbles during immersio UNPOrts my new proposal that the improved hydrodynamic
qualities of elite swimsuifsi Aif ginduction of a coating with microscopic air bubbles.

st drodynamms influencing drag in swimsuit fabrics, and suggests that the actual

mechanlsm fclYelite fabrics reduce drag is by forming a coating layer of minute air bubbles.
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My father helped hold the apparatus steady while | conducted the flow measurements.
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