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Pre- and post-experiment rheological characterisation

Figure 1: Comparison between steady shear (a) and oscillatory shear (b) rheological
characterisations on a XG2000-50 sample before (full markers) and after (empty markers)
a Taylor-Couette experiments. The overlapping curves show the absence of polymer
degradation.

Nahme-Griffith number

From (White & Muller 2002b,a), the Nahme-Griffith number can be written as

NaG = Sµµ
r2iΩ
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where
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• T0 is the wall temperature assumed here equal to 293 K.
• µ, ri and Ω are defined in the main text as the (shear-rate dependent) dynamic

viscosity, inner cylinder radius, and rotation speed, respectively. µ is estimated at T0.
• k is the thermal conductivity of the fluid, assumed equal to that of the water glycerol

solvent (k ' 0.3 W.m−1.K−1 for 72% glycerol, using a simple mixture law).
• Sµ = (T/µ× ∂µ/∂T )T0

is the temperature sensitivity of the dynamic viscosity of
the polymer solution, which can also be assumed similar to that of the water glycerol
solvent given the weak temperature dependency of xanthan gum viscosity (Whitcomb &
Macosko 1978) (Sµ ' 17 for 72% glycerol, computed from Volk & Kähler (2018)).

Summary of critical Re values

Sample Test ReTV Fc ReWTV F
c ReRSWc ReEITc ReSV Fc

N72 1 107 218 - - -
N72 2 107 218 - - -
P500-72 1 82 - 92 100 -
P500-72 2 81 - 92 100 -
P500-72 3 97 - 103 128 -
P500-72 4 99 - 105 135 -
P500-72 5 99 - 108 127 -
XG200-72 1 46 111 51 52 -
XG200-72 2 56 124 - 72 -
XG200-50 1 66 91 72 - -
XG200-50 2 67 89 72 - -
XG200-50 3 64 88 72 - -
XG1000-72 1 - - - 53 -
XG1000-72 2 - - - 54 -
XG1000-72 3 - - - 48 -
XG1000-72 4 - - - 47 -
XG1000-25 1 72 109 - - -
XG2000-50 1 51 - 71 86 60
XG2000-50 2 37 - 65 78 47
XG2000-50 3 65 - 78 88 69
XG2000-50 4 66 - 79 89 69

Table 1: Summary of critical Re values for experiments reported in table 2 of the main
text.
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