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Interactive Flow Phenomena with Thermal Convection
and Rotational Flow*

Shoichi YosHIHARA™, Hisao AzumA™, and Mitsuru OHNISHI™

ABSTRACT

Flow velocity in a Czochralski crystal puller model was measured by an ultrasonic technique.
Silicone oil and mercury were used as model liquids and the experiments covered a wide range of
Reynolds numbeRel 10* ~ 1C°, From the velocity measurements, oscillatory characteristics of the
flow were obtained. Six groups of different frequencies of the oscillation were found to exist in the
experiments without applying temperature differences. The influence of thermal convection on
frequencies of the oscillation was clarified in the case of mercury. Due to the thermal convection, one
frequency of the oscillation is divided into two frequencies. With increasing Reynolds number, the
frequencies joined again and a chaotic flow was finally observed.

Keywords: oscillatory flow, thermal convection, rotational flow, chaotic flow, ultrasonic technique
(UVP), Czochralski method
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