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	Fluid
	rpm
	 mm2/s
	 kg/m3
	 mN/m
	IMD
	Re
	F
	Bo
	We
	

	Baseline
	H20
	150
	0.78
	1000
	72.0
	3
	2466
	0.13
	69
	9
	0.18

	Ethanol
	EtOH
	150
	1.1
	785
	21.8
	2
	1369
	0.13
	172
	24
	ND

	100 rpm
	H20
	100
	0.78
	1000
	72.0
	10
	1644
	0.06
	69
	4
	0.07
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Table 1 Summary of the different models and corresponding dimensionless numbers, where  = kinematic viscosity,  = density,  = surface tension, IMD = interface momentum dissipation value, Re = Reynolds number, F = aω2/g is the dimensionless forcing, Bo = Bond number, We =Weber number and Δh/2R is the dimensionless criterion [Alpresa et al., 2018a] that determines whether wave breaking occurs. 




	
	Average Velocity (m/s)
	Maximum velocity (m/s)

	Baseline
	CFD-ST
	0.0576
	0.194

	
	CFD+ST
	0.0493
	0.128

	
	PIV
	0.0212
	0.0523

	Ethanol
	CFD-ST
	0.0520
	0.184

	
	CFD+ST
	0.0439
	0.105

	
	PIV
	0.0504
	0.1958

	100 rpm
	CFD-ST
	0.0120
	0.0205

	
	CFD+ST
	0.0098
	0.0177

	
	PIV
	0.0083
	0.0291


[bookmark: _Ref54978371]
[bookmark: _Ref69385616]Table 2 The average and maximum velocity magnitude for the baseline, ethanol and 100 rpm CFD cases, with and without surface tension plus wetting, and for experimental PIV. 




	
	Average r value

	Baseline
	CFD-ST vs PIV
	0.35

	
	CFD+ST vs PIV
	0.52

	Ethanol
	CFD-ST vs PIV
	0.62

	
	CFD+ST vs PIV
	0.89

	100 rpm
	CFD-ST vs PIV
	0.74

	
	CFD+ST vs PIV
	0.63
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[bookmark: _Ref69385740]Table 3 Correlation coefficient for the CFD-ST or CFD+ST map with the PIV map for the baseline, ethanol and 100 rpm cases. The maps were rotated to achieve the best correlation coefficient for either the vector magnitude or the vector direction, and the average of these two r values is tabulated. 
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