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Abstract — Gas-liquid 2 phase processes are usually used in chemical, biochemical, environmental engineering and
food process. For optimizing these processes, understanding bubble’s precise movement and shape are needed. Bubble’s
movement and shape are effected by liquid’s properties-viscosity, surface tension and bubble’s properties-size, velocity.
This paper deals with experimental data of bubble’s movement and shape in high viscous silicone oil. Also, drag coef-
ficient and deformation factor given by other researcher’s papers and books are used to predicting and comparing bub-
ble’s terminal velocity, drag coefficient, deformation factor and shape with experimental value. Experimental data show
that bubble moves faster when it moves in lower viscous silicone oil and it’s drag coefficient is bigger when it moves in
high viscous silicone oil. Bubble’s shape is close to sphere when moving in high viscous silicone. Formulas proposed by
Batchelor expect most accurate prediction for bubble’s velocity and drag coefficient. Bubble’s 2D shape predicted by
Batchelor’s energy balance, drag coefficient and deformation factor show excellent agreement with experimental bub-
ble’s 2D shape.
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Fig. 1. Bubble’s energy graph when it’s velocity reached terminal
value. (a) in 500CS. (b) in 1000CS.
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Table 1. Properties of silicone oil and other common liquids at 20 °C

Water Ethanol Glycerol Pyridine Benzene Acetone  Silicone oil (500CS)  Silicone oil (1000CS)
Density(g/cm) 1.000 0.789 1.260 0.987 0.875 0.793 0.970 0.970
Surface tension(g/s) 71.98 2227 63.00 36.60 28.90 23.70 21.20 21.20
Viscosity(g/cm/s) 0.010 0.009 7.750 0.009 0.065 0.003 4.835 9.671
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: Bond number, Bo=(p;— pg)gDO

: Morton number, Mo—guL (V= pg)/pf G’
: Velocity of the bubble[cm/s]

: Terminal velocity of the bubble[cm/s]

: Drag coefficient

: Drag coefficient proposed by Stoke

: Drag coefficient proposed by Levich

: Drag coefficient proposed by Batchelor
: Deformation factor

: Deformation factor proposed by Moore

Deformation factor proposed by Batchelor

: Diameter of the spherical bubble that have same

volume as actual bubble[cm]

: Radius of the spherical bubble that have same volume

as actual bubble[cm]

: bubble’s horizontal diameter[cm]

: bubble’s vertical height, b=b,+b,[cm]

: Actual bubble’s cross section, Ap=ma[cm?]

: Spherical bubble’s cross section, Ag=nRZ [cm?]

: Eccentricity of the semi-spheroid defined as e,=

J1-bi/a’

: Eccentricity of the semi-spheroid defined as e,=

[1-b3/a’

1 x=b,/R,

1 y=by/R,

: Aspect ratio, e=2a/b
: Number 7, 7=3.1416
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: Gravity acceleration[cm/s’]

: Surface tension of the liquid[g/s’]
: Density of the liquid[g/cm®]

: Density of the gas[g/cm?]

: Viscosity of the liquid[g/cm/s]
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