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Abstract:
Natural convection flow visualization studies between a cooled outer sphere and enclosed heated
inner-body configurations are reported. The inner bodies were 1) vertically eccentric spheres and 2)
hemispheric ally-ended vertical cylinders, both utilizing air, water, and a silicone oil as the test fluids.
The effect of downward eccentricity was observed to encourage the formation of large diameter vortex
cells in the chimney region. Positive (upward) eccentricities, which yielded smaller gap widths in the
upper portion of the flow field, led toward three-dimensional unsteady tendencies. Most of the fluids
and configurations tested were found to maintain a peripheral flow pattern at small temperature
differences, where the high velocity fluid layers . primarily followed the contours of the inner and outer
geometries.

For larger temperature differences, however, unsteady vortex structures in the upper region often
resulted. The cylinders did show a significant linear length effect which might have been expected in
regard to flow-separation. The silicone oil, which was very viscous relative to the air and water,
appeared to act as an unsteady flow damper. As a consequence of this, unsteadiness did not
significantly affect the surrounding stagnant fluid. Tables of the experimental results are included and
should provide ease of flow categorization within the ranges of independent variables given.

The description of a new inner body heating tape design is contained in this thesis. In addition, the use
of spray paint tracer particles in silicone oil has also been presented since this has previously not been
reported in any of the available literature. 
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