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Bubbles generated in water receive an upward buoyant force due to the density

and pressure difference of the surrounding fluid. Additionally, the behavior, shape, and heat

exchange process of bubbles vary depending on the viscosity, surface tension, rising speed, and

size difference with the surrounding fluid. In this study, we modeled speed, and heat transfer of

a high-temperature single bubble rising in a cylindrical water tank. For this purpose, velocity, and

temperature of the bubbles were calculated using theoretical equations, to be compared with

numerical simulation results. The numerical analysis was performed using a commercial software,

and the stability of the numerical analysis with mesh size was confirmed through calculation of

the grid convergence index. The numerical analysis of the rising speed and temperature of a

single bubble showed the wvalues to converge when the minimum cell size was 1/160 of the

bubble diameter, and the temperature decrease was confirmed to be the same as that of the

surrounding fluid within 0.05 seconds.
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A Study on the Heat Transfer Analysis of High-Temperature Single Bubble in Water
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Table 1 Properties of parameter

Parameter Value Unit
Gravity 9.81 m/s?
Air 1.813x107
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Fig. 3 Geometry of simulation
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Table 2 Grid condition (unit of size : mm)

. Number of Grid Minimum Cell
Level Size

(x10%) (x10%)
1 D/20 87 2500
2 D/M40 126 1250
3 D/R0 280 625
4 D/160 881 3125
5  D/320 3278 156.25
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Table 3 Physics condition for simulation

Space Three Dimensional
Time Implicit unsteady
Material Eulerian Multiphase
Flow Segregated flow

Equation of state Ideal gas

Energy Segregated energy
Viscous regime Laminar
Other models Gravity
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Fig. 4 Temperature result base on theory
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Fig. 6 Temperature convergence result
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