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6  Xanthan Gum (XG)
7  Volume of Fluid (VOF)
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Polyacrylic Acid (PAA)
Carboxymethyl Cellulose (CMC)
Hydroxy Ethyl Cellulose (HEC)
Lattice Boltzmann (LB)
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Fig. 1. Schematic of experimental setup; 1: Syringe pump, 2: LED lamp,
3: Diffuser, 4: One -way valve, 5: Image processing system, 6: Camera, 7:
Ruler, 8: Rising bubble in the liquid column, 9: nozzle, 10: liquid column
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Table 1. Design of experiments summary
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Fig. 2. The image processing steps for bubble detection and calculation of its characteristic, 1: initial image, 2: Grayscale mode, 3: Con-
verted image to binary form, 4: filling the inside of the bubble and 5: determine the bubble boundary
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Fig. 4. Polyacrylamide viscosity versus shear rate in various weight percent-
ages [32]
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Fig. 3. Schematic of the distance measurement method in calculating the
terminal velocity
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Table 2. Constants of Carreau-Yasuda equation for Polyacrylamide at dif-
ferent weight percentage
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Fig. 5. Bubble equivalent diameter at different concentrations of PAA
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Fig. 6. The bubble trajectory in the set of experiments
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Fig. 10. Comparison of PAA experimental results and the presented equations in the study of bubble behavior
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