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Interface tension effect in two-layer Bénard-Marangoni convection
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Abstract: In this paper, the problem of Bénard-Marangoni convection in the two-layer fluid near onset is
investigated with PIV method . The measurement of the velocity fields for different depth ratio display many con-
vective patterns . The analysis of the results indicates the interface tension plays an important role in the Bénard-
Marangoni convection of two-layer fluid. Comparing with the Rayleigh-Bénard convection of two-layer fluid,
more complex phenomena are induced by the interfacial tension in the Bénard-Marangoni convection in the two-

layer fluid . Meanwhile the flow structure of the three-layer vortices is also observed.
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Fig.1 Two types of convection patterns
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Fig.2 The effects of the interfacial tension on the bottom and top layer
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Fig.3 Sketch of experimental apparatus
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Fig.4 Uniformity of the temperature distribution on the block
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Fig.5 Velocity distribution at k =8.56mm, &, = 0.25,AT = 0.80°C
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Fig.6 Velocity distribution at £ =8.56mm, 4, =1.27,AT=2.46C
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Fig.7 Velocity distribution at k =8.56mm, k, =2.34,AT =4.11C
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Fig.8 Velocity distribution at k =8.56mm, &, =2.64,AT =4.33C
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Fig.9 Velocity distribution at # = 8.56mm, s, =4.01,AT =2.97°C
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