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ABSTRACT

The flow pass through a cylinder body is a common practice in engineering application.
The effect of flow over the body will give results to structural vibration. Thus, the
objective of this research is to reduce or suppress the lift and drag coefficient on the
cylinder body using perforated shroud cylinder. Also, the aim is to delay the formation
of vortex structure through this passive flow control device. The characteristics of flow
pass through a shrouded cylinder is investigated experimentally using uniform and non-
uniform hole shrouds. There is still of understanding on the wake characteristics and
vortex formation process which effect the efficiency of the passive device. The
experiments were performed in two parts, namely wind tunnel and water channel
experiment. In wind tunnel experiment, the study was carried out to compare the effect
of hole-uniformity of the perforated shroud on lift and drag results. While in water
channel experiment, the results of wake behaviour were analysed by comparing the
cylinder and each of perforated shrouds model. The shrouds’ holes were designed in
triangular and square shape. The porosity was set at 25%, 30% and 37% depending on
the shroud’s configuration after considering limitation for fabrication. The diameter
ratio between the shroud and the bare cylinder was set at 2.0. The experiment was
performed in a wind tunnel using Reynolds Number of 9.345 x 10° based on the bare
cylinder diameter. In the Water channel, the Reynolds numbers used were in the range
of 1200-1700. The results showed that although all perforated shrouds cylinder models
reduced drag significantly in comparison to that of the bare cylinder, the non-uniform
hole shrouds are considered to be more effective than the uniform hole shrouds. Total
drag reduction achieved by the non-uniform holes shrouds of 30% porosity(NUT30)
was in between 90-95% whereas that of the uniform holes shrouds with 31%(US31)
and 30%(UT30) porosity were only 55% and 80%. In the water channel experiment,
results obtained showed that all perforated shrouds have delayed the formation of
vortices at downstream compared to bare cylinder. The NUT30 (non-uniform holes
perforated) showed the best performance in terms of mean fluctuation velocity and
highest reduction of transverse velocity fluctuation.
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