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Fig. 6.20 – Sketch of the system, illustrating the two scales of motion present in the
cavity.

in presence of an underlying shear flow, confined under the upper boundary.
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6.6 Appendix A : Fluids properties

Fluid name N1 N2 N3 N4 N6 Nat7.1 SG1 SG2 SI

ρ0 [kg m−3] 999 999 1013 999 1000 999 1418 1393 1322
η0 [Pa s] 0.55 0.10 0.57 0.17 4.4 0.10 66.0 6.2 0.87
α0 [10−4 K−1] 1.18 1.17 1.66 1.17 1.24 1.17 5.44 5.35 5.39
κ [10−7m2 s−1] 1.42 1.42 1.42 1.42 1.42 1.42 1.13 1.15 1.42
τdiff [h] 78.2 78.2 78.2 78.2 78.2 78.2 98.3 96.6 78.2

Tab. 6.4 – Physical properties of the fluids : N1 to Nat7.1 indicate the different Na-
trosol mixtures, SG1 and SG2 the glucose syrups GS6080 and GS6075 respectively,
and SI the invert sugar syrup SI9566. and are the fluid density, viscosity and
thermal expension coefficient at 20 C respectively. is the thermal diffusivity. diff is
the characteristic diffusive time (see text for details).

Natrosol mixtures are prepared by mixing Natrosol, a polymer, with water. During
preparation, stirring and a weak heating are required, in order to help mixing and
homogeneization. Details about this procedure can be found in Tait & Jaupart (1989)
and Davaille (1999b).

Density has been measured with an oscillating U-tube Antoon Paar DMA 5000

Table 1 
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Experiment Fluid Tlat[◦C] Tup[◦C] Tlow[◦C] Tm[◦C] γ Ralat Pr

N1.1 Natrosol 39.8 ± 0.2∗ 6.5 ± 1.0∗ 6.0 ± 0.5∗ - 1.0 4.5 × 106 3,900
N1.2 Natrosol 49.7 ± 0.3∗ 6.5 ± 1.0∗ 6.0 ± 0.5∗ - 1.0 6.8 × 106 3,900
N2 Natrosol 39.8 ± 0.2∗ 6.5 ± 1.0∗ 6.0 ± 0.5∗ - 1.0 2.5 × 107 700
N3 Natrosol 39.8 ± 0.2∗ 6.5 ± 1.0∗ 6.0 ± 0.5∗ - 1.0 6.0 × 106 4,000
N4 Natrosol 39.8 ± 0.2∗ 6.5 ± 1.0∗ 6.0 ± 0.5∗ - 1.0 1.4 × 107 1,200
N6 Natrosol 44.7 ± 0.2∗ 6.5 ± 1.0∗ 6.0 ± 0.5∗ - 1.0 7.3 × 105 31,000

Nat7.1 Natrosol 29.3 7.7 6.5 13.7 1.0 8.9 × 106 1,200
SG1.1 GS6080 49.8 1.9 1.5 16 609.8 8.2 × 105 196,000
SG1.2 GS6080 49.9 11.0 10.8 21.5 125.2 1.2 × 106 111,000
SG1.3 GS6080 49.9 22.0 21.1 28.0 24.0 1.6 × 106 59,000
SI1.1 SI9566 48.8 20.9 20.9 27.6 9.9 5.3 × 107 1,200
SI1.2 SI9566 39.4 21.2 21.8 24.6 5.3 2.2 × 107 1,800
SI1.3 SI9566 30.0 ± 0.5∗ 21.0 ± 0.5∗ 21.0 ± 0.5∗ - 2.5 7.7 × 106 2,900
SG2.1 GS6075 44.6 7.1 6.5 20.6 53.3 6.0 × 106 20,000
SG2.2 GS6075 49.5 2.7 1.8 21.2 148.8 7.7 × 106 19,600
SG2.3 GS6075 49.6 12.0 11.3 24.6 42.5 9.7 × 106 12,400
SG2.4 GS6075 30.1 21.0 20.9 24.7 2.6 1.4 × 106 20,600
SG2.5 GS6075 59.4 3.4 2.0 26.4 202.6 1.5 × 106 11,900

Tab. 6.3 – List of experiments : N and Nat indicate Natrosol mixtures, SG glucose syrups and SI invert sugar syrup. lat up and low

are the temperatures of the lateral, upper and lower plates respectively. is the core temperature (see text). up /η lat

is the viscosity ratio, Ralat the lateral Rayleigh number and Pr the Prandtl number. The fluid physical properties are given in
appendix 6.6. Symbol indicates the imposed temperature (no temperature measurements were available for experiments N1 to N6
and SI1.3). Other temperatures are known within 0.05 C.


