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Convection by Small Temperature Difference in a Rotating Cylindrical Vessel
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We investigated the flow of the liquid that appears in a cylindrical vessel rotating about its vertical center axis with a small

horizontal temperature gradient. Several experimental investigations using two concentric cylinders have been carried out. In the

present experiment, water fills both a cylindrical vessel and its outside. Water in the cylindrical vessel is heated or chilled from the

sidewall. The cylindrical vessel made of acryl has a radius of 97 mm, and has a removable lid on water surface. We visualized the

flow by the aluminum-powder suspension method. It was found that the flow patterns and the baroclinic waves have common

points concerning wave numbers on the basis of the relationship of the Taylor number and the thermal Rossby number. There are

some differences such as the absence of ‘drift’ and ‘vacillation’ and such as wave patterns with wave numbers more than 3.
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Fig. 1. Model of fluid in a rotating cylindrical vessel with a

small temperature difference.
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Fig. 2. Lid of inner vessel (unit: mm).
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Fig. 3. Schematic view of experimental apparatus. (1) Rotating
cylindrical vessel (inner vessel), (2) stationary prismatic vessel
(outer vessel), (3) temperature controller and (4) halogen light

source.
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Fig. 4. A photograph illustlating the flow pattern on top
plane with an azimuthal wave number of 0, in lower

symmetrical régime (at Rot = 1.26 and Tz = 3.25%10°).

Fig. 5. A photograph illustlating the flow pattern on top
plane with an azimuthal wave number of 1 (at Rotr = 6.8
and 7z = 2.83x107). An eccentric vortex corresponds to

the wave number of 1.
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Fig. 6. A photograph illustlating the flow pattern on top plane
with an azimuthal wave number of 2 (at Rot = 9.78x10? and Ta

=8.98x107).

Fig. 7. A photograph illustlating the flow pattern on top plane
with an azimuthal wave number of 4 (at Ror = 5.1x1073 and Ta

= 1.44x10%).
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Fig. 8. A photograph illustlating the flow pattern on top plane

with an azimuthal wave number of 20 (at Rot = 3.0x103 and Fig. 9. A photograph illustlating the flow pattern on top free
Ta =2.23x10°). surface in upper symmetrical régime (taken by Hide (1958) ).
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Fig. 10. Régime diagram on the 7a—Ror space. The number beside each symbol denotes azimuthal wave number. O and m;
The present experiment for a =0, b (= R) =0.097 m, d = 0.17 m and v=0.893x10° m%s. e, X, o, ¥ and +; Experiment
by Fowlis & Hide (1965) 3.
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