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Linear Stability Analysis of Thermocapillary

Convection in Annular Pools

CHEN Qisheng HE Meng HU Kaixin

(Key Laboratory of Microgravity, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190)

Abstract The linear stability of thermocapillary convection in annular pools is studied through the
Chebyshev-collocation method. As Pr = 6.8, the ratio of outer radius and inner radius is 0.5, and
the range of aspect ratio A is from 0.25 to 1.4, numerical results show that the critical mode of the
flow are oscillating. The critical Marangoni number, critical wave number and oscillating frequency
decreases as A increases. Energy analysis shows that surface tension in the radial and azimuthal
directions plays a leading role in the variation of perturbation energy. And the interaction between
perturbation flow and the basic flow is small compared to the two former terms. We find out that
the work done by the surface tension in the radial direction reaches minimum were analyzed, while
the work done by the surface tension in the azimuthal direction and the interaction between the
perturbation flow and the basic low reach maximum, as A = 0.8.
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Table 1 Parameters in perturbation energy growth changing with various aspect ratio

A m Re o M, M, I,
0.25 9 3700 0.24 + 94.65i 0.503 64 0.462 39 0.03410
0.3 7 3100 0.42 + 62.21i 0.471 29 0.494 85 0.034 46
04 6 2900 0.16 + 41.25i 0.36003 0.587 35 0.053 87
0.6 5 2300 0.14 + 29.87i 0.24221 0.661 74 0.095 00
0.8 5 1800 0.41 + 24.21i 0.212 86 0.676 12 0.11041
1.0 4 1400 0.15 + 18.66i 0.262 58 0.65411 0.07142
1.2 4 1300 0.27 + 17.211 0.260 63 0.656 53 0.06774
14 3 1200 0.20 + 15.35i1 0.322°76 0.564 08 0.06113
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