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The present dissertation is concerned with the flow in rotating ducts as well
as rotating helical ducts. The helical duct has been used extensively in various
industrial applications to enhance the rate of hed‘c, mass and momentum transfer. In
order to improve the performance of these devices, an accurate and reliable analysis
of the flow in the helical duct is necessary. The rotating passages are used in cooling
systems for conductors of electric generators. The flow is affected by the centrifugal
force due to curvature of the duct as well as the Coriolis force caused by the system
rotation. The flow characteristics obtained give useful and important information
as the basic studies of the flows into not only cooling systems for conductors, but
also other devices, such as screw pumps, heat exchangers, and the passages between
the blades of gas turbines or centrifugal compressors.

In chapter 1, previous studies concerning flows in a curved duct, rotating curved
duct, helical duct are summarized and discussed from both analytical and numerical
point of view. In chapter 2, the basic governing equations related to the problem
considered thereafter are shown in a standard form. The problem is solved by em-
ploying the spectral method. The Fourier series is used for circumferential direction
and the series of Chebyshev polynomials in the radial direction. In chapter 3, the
calculation approach for different problems are discussed. In chapter 4, a specific
problem of the flow in a rotating curved duct with square cross-section is considered.
The multiple as well as 6-cell type solutions have been obtained. The same problem
has been extended to a helical duct without rotation and is considered in chapter
6. In chapter 5, the flow in a rotating helical duct with circular cross-section is
considered when the system rotates with a constant angular velocity. The multiple
solutions can not obtained in this case. The flow characteristics vary greatly with
rotation. The trajectories of the fluid particles are also shown.
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