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Abstract

Over last 5 decades, flow over a rotating-disk has provided a paradigm for the study of
laminar-turbulent transition in three-dimensional boundary-layer flows. The study of such
flows has made major contributions to our knowledge of the flow associated with the
transition process. It is possible to analysis of such disks due to the hydrodynamic aspectsin
different ways. In this paper, three different approaches are invoked. Numerical solution by
FLUENT is compared with the scale analysis and test results obtained by field data using an
experimental set up. Also, a comparison with other experimental results is presented. In fact,
a semi-experimental study is considered which investigates the |laminar-turbulent transition of
the boundary layer over rigid and compliant under-water-rotating-disks. Data are presented
and analyzed to produce the change of force and torque along some typical disks to optimize
our designation procedure. Such disks are used in under-water cleaners applying cleaning of
ship hals. It is the first time that such data has become available and collected for a
compliant disk. The experimental observations are not only in qualitative agreement with our
theoretical predictions, but confirm the results of previous authors as well.
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