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Numerical Analysis of the Taylor Vortex Flow with a Small Aspect Ratio
(1st Report, Selection of the Final Mode Depended by
a History of the Reynolds Number)

Yorinobu TOYA*®, Osamu SAJIKI, Satomi HARA,
Takashi WATANABE and Ikuo NAKAMURA

** Depertment of Mechanical Engineering, Nagano National College of Technology,
716 Tokuma, Nagano-shi, Nagano, 381-8550 Japan

In this report we present the results of the 3-dimensional numerical analysis for the selection of
the final modes on the Taylor vortex flow with a small aspect ratio. Some kinds of modes of the
Taylor vortex flow are depended by a history of the increment of the Reynolds number even though
the final Reynolds number and the aspect ratio were same value. In this numerical computation, 6
kinds of final Reynolds numbers and 6 kinds of accelerations of the Reynolds number were used at
an aspect ratio 4.0 on the symmetric system. The mode formation processes in the numerical
analysis were qualitatively consistent with the results in the experiment. And the final modes on the
36 sets of the histories of the increment of the Reynolds number were 75% accuracy consistent with
the final modes in the equivalent experiment. The time development of the energy and the enstrophy
in radial, axial and azimuthal directions of the Couette-Taylor flow were investigated. The energy
and the enstrophy in the radial direction affected to the final mode.
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Table 1 Acceleration of the Reynolds number

Acceleration Dimensionless Time
1 2 3 4 5 6
253 5.14 257 1.715 1.285 1.03 0.855
488 19.13 9.565 6.375 4.785 3.77 3.19
Reo 740 43.955 21.98 14.725 10.99 8.79 7.255

993 79.335 39.61 26.395 19.79 15.835 13.21
1228 121.085 | 60.545 40.375 30.27 24.215 20.17
1487 176.83 88.415 58.96 44.21 35.375 29.455
Final Re

i (a) Normal 4 cell mode Reo=1228 Ac=2

1

0T 1000 t*

Fig.1 Acceleration of the Reynolds number
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Table 2 Final modes in the numerical analysis

Acceleration

1 2 131415 6
253 N4 | N4 | N4 [ N4 [ N4 | N4
488 N4 | N4 | N4 | N4 | N4
Reo 740 N4 | N4 | N4 | N4 | N4
993| N4 [ N4 | N4 | N4 | N4
1228 A4 | A4
1487 N4 | N4 N4 | N4
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Table 3 Final modes in the experiment

Acceleration
1 2 3 4 5 6
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Fig. 4 Spatial averaged Enstrophy Re,=1 228
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