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\\: May: 0, 1,3, 7 x 10* & Mag: 0 ~ 9 x 10%. //,‘
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(a) Ma;=0, Mac=1x 10*
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(b) Ma;=1x 104 Mac=1x 10*
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(c) Ma;=7x 104 Mac=1x 10*

> As Ma increases, basic flow evolves into three
types of steady flows.
» The iso-concentration lines are distorted, while
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(@) Ma=0, Mac=2.15x 10*
80 & 6P & Space-time diagram(STD) When Ma;#0
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(b) Ma;=0, Ma=5x 10*

When Ma;=0
» Samll Ma; — Standing wave: the
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(symmetry).

» Higher Ma; — Travelling wave:
secondary instability happens
(Symmetry is broken).

a) Mar=1x 10, Mac=3x 10*
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When Ma;# 0
(b) Ma;=3x 10, Mac=3x 104
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patterns depend on the relative

Marangoni effects.
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(c) Ma=7x 10%, Mac=3x 10*
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periodical evolution of rolling cells

» O@ on the free surface is similar to 6@
> The propagation directions of wave

contributions of thermal and solutal
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isotherms are uniform due to small Pr (= 0.01).// \\ The appearance of the backward transition from chaotic to oscillatory is reasonable.

Vyvsz Streamline(AB plane)

—— Maag=4x10" —— Mag= 5x10°

The reduction of temporal
complexity (chaotic — oscillation)

The increase of spatial complexity
(2 vortex to 5 vortex )
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(b) Ma;=3x 10, Ma.=6x 10*
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+» Backward transition: Oscillatory — Chaotic — Oscillatory
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~—— Conclusions

(1) Flow pattern generally changes from steady to oscillatory and then to chaotic with the enhance of thermal and solutal Marangoni effect.
(2) The wave patterns of temperature and concentration fluctuations are highly depended on the coupling of thermal and solutal Marangoni effects.
(3) A backward transition phenomenon from chaotic to oscillatory are also observed.




