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Fig. 1 Controlling system of thermocapillary convection
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Table 1 Physical properties of silicone oil

Silicone oil (cSt) 1 1.5 2
Kinematic viscosity y/(m?-s~}) 1.00x1076 1.50x10-¢ 2.00x1076
Density p/(kg-m™>) 818 852 873
Thermal expansion 8/(°C~") 1.29x10-3 1.27x1073 1.24x1073
Thermal diffusivity «/(m?-s~") 6.19x1078 5.95x1078 7.00x10°8
Surface tension o7/(N-m™!) 1.69x1072 1.77%x1072 1.83x1072
Temperature coefficient of surface tension do-/8T/(N-m~!-°C~1) —~7.55%1073 —7.35%107% —7.16x1073
Prandt]l number Pr 16 25 29
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Fig. 5 Time history of temperature and power spectra in various temperature differences
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STUDY ON TRANSITION TO CHAOS OF THERMOCAPILLARY CONVECTION
IN A RECTANGULAR LIQUID POOL "

Jiang Huan DuanLi Kang Qi?
(The National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract This paper mainly does the experimental research about transition to chaos of thermocapillary convection
in the rectangular pool. In the experiment, we observed that the transition process of thermocapillary convection in the
rectangular pool has different phases of steady, regular oscillation and irregular oscillation. For different Prandtl numbers
of silicone oil in different aspect ratios, there are different transition routes to chaos. When Prandtl number of silicone oil is
less than or equal to 16 (1cSt) or Prandtl number equal to 25 (1.5¢St) with aspect ratios of 26, thermocapillary convection
transition follows quasi-periodic bifurcation routes to chaos as the temperature increases. But when silicone oil of Prandtl
number is greater than or equal to 25, it mainly follows period-doubling bifurcation routes to chaos. Sometimes two
types of bifurcation would be accompanied by emergence of tangent bifurcation. In the experiment, we observed the
distribution of the temperature field of liquid surface by using thermal imaging cameras, and found some phenomena of

the surface fluctuation and convective cell oscillation.

Key words thermocapillary convection, bifurcation, transition routes to chaos, temperature oscillation
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