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Critical temperature difference of surface oscillation of buoyant-
thermocapillary convection in an open cylindrical annuli

ZHANG Li, DUAN Li, KANG Qi
(National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Bei-
jing 100190, China)

Abstract ; Thermocapillary convection occurs when a radial temperature difference is subjected
to an open cylindrical annuli. It is driven by temperature-induced interfacial-tension variation.
Combined with the gravity on the ground, the buoyant-thermocapillary convection becomes more
complex. When temperature difference AT reaches a critical value AT., regular oscillation ap-
pears on the open surface, which changes with the layer thickness A. In our experiments, high-
precision sensor system is applied to measure the surface displacements. Critical temperature
differences of the oscillations are discussed as well as the coupled driven forces in our study. Sur-
face deformation is analyzed by none-dimensional method and the influence of environmental tem-
perature is also concerned. Additionally, approximate layer thickness range is deduced when

strong signals happened.
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Fig. 1 Sketch of the experimental annuli
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Table 1 Physical parameters of the test fluid 100cSt

FH o/ (10%kg « m?) 0. 965
BB R B v/ (100m? - s1) 100

A BER «/(107m? » s1) 1.10
RKEHH o/ (102N « m) 2.09
FHEHABERE yo/(Q0°N - (m« KO 6.1

R Wt C,/(10%] « (kg + KO 1.512
SRR B B % B/107 (25~150°C) 0.95
RIREE Pr 909
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Fig. 2 Triangulation ranging principle and displacement sensor technology
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Fig.3 Laser displacement measurement system
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Fig. 4 Time-dependent displacement curve and FFT diagram
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Fig. 5 Critical appearing and disappearing temper-
ature differences vs layer thicknesses
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