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The measurement of the Taylor vortex flow with a small aspect ratio by UVP
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In this study, experiment was carried out for Taylor-Couette vortex flow(TVF) with a small aspect ratio. TVF is generated with two
concentric rotating cylinders; a rotating inner cylinder and a fixed outer cylinder. Two test section sizes with radial ratio of 0.375 and 0.667
were applied. Aspect ratio and gap between inner and outer cylinder were kept constant 3 and 25 mm respectively. Successive instantaneous
and mean velocity profiles were obtained by using an ultrasonic velocity profiler (UVP). The spatiotemporal velocity field was analysed by
two dimensional Fourier transform. In this case, the characteristics of Wavy Vortex Flow (WVF) and Modulated Wavy Vortex Flow
(MVF) transition are confirmed. Furthermore, the bifurcations between each cell modes namely the N-2Cell, N-4Cell, A-3Cell and A-4Cell
modes are clarified. The flow was much cmplicated compared with the one observed in 7 =0.667.
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Table1 UVP parameters

Basic frequency 8MHz
Ultrasonic beam diameter 2.5mm
Channel distance 0.925mm
Measurement points 128
Number of profiles 1024
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Fig. 1  Schematic diagram of a small aspect TVF
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1. Motor, 2. Encorder, 3. Taylor-Couette Vessel, 4. Isolator,
5. US transducer, 6. Controller, 7. Oscilloscope,
8. UVP monitor, 9. Personal Computer, 10.Video Camera

Fig. 2 Setup of UVP measurement
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Fig. 3 Vortex modes (1 =0.667,Re=380)
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Fig.4 Mean velocity profiles by UVP(Re = 600)
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(a) Re=600(Taylor Vortex Flow)
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(b) Re=700(Wavy Vortex Flow) (d) Re=1700(Soft Turbulence)

Fig.5 Velocity fields with the color coded velocity values and space-averaged power spectra at N2-Cell mode

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

8.00
0 n=0.375-frequency
700 | 0
0 n=0.667-frequency 0°
6.00 | 00
500 | TVE_  WWF, MW o ST
.5 . ——— | g— :ﬁooh
S 4.00 | o
g L 0,88 8¢ 0©
T 8 O
@ 3.00 o 0 o ©
“w o) G
200 | 5007
100 1 v [we mwe| st
—- | | Gl < ——
0.00 L ! i L
0 500 1000 1500 2000 2500
Re number]-]

frequencyl[-]

Fig.7 Frequency of N2cell for

Fig.6 Frequency of N2cell for n =0.375 and 0.667
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