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Abstract

Bubbles exist widely in nature and in industrial production. The coalescence and breakup of bub-
bles have an important effect on gas-liquid two-phase flow and heat and mass transfer behavior. It
is of great significance to study the coalescence and breakup of bubbles under different force fields
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for industrial production. The CFD-PBM model can effectively simulate the gas-liquid two-phase
flow and simulate the coalescence and breakup behavior of bubbles. A constant force field was
added to the radial direction of the User Defined Function (UDF), and the gas-liquid two-phase flow
in the high gravity field was simulated by using the CFD-PBM coupling model. The effects of the
high gravity field on bubble motion and coalescence-breakup characteristics were investigated,
and the coalescence-breakup mechanism of bubbles in the high gravity field was also investigated.
The results show that the high gravity field has a significant effect on the coalescence of bubbles.
When the intensity of high gravity field is small, it mainly affects the coalescence of bubbles, and
there are more large bubbles and the size distribution of bubbles is narrow. With the increase of
the strength of high gravity field, the bubble breakup behavior gradually increases, the content of
small bubbles increases significantly, and the size distribution of bubbles becomes wider.
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Figure 1. The geometric model and boundary conditions
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Table 1. Discrete bubble sizes in PBM model
%< 1. PBM {RBI S AR~ EE

okl H&/mm okl HA/mm
Bin-0 40.32 Bin-9 5.04
Bin-1 32.00 Bin-10 4.00
Bin-2 25.40 Bin-11 3.18
Bin-3 20.16 Bin-12 2.52
Bin-4 16.00 Bin-13 2.00
Bin-5 12.70 Bin-14 1.59
Bin-6 10.08 Bin-15 1.26
Bin-7 8.00 Bin-16 1.00
Bin-8 6.35
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Figure 2. Radial distribution of pressure under different gravita-
tional accelerations
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Figure 3. Radial distribution of gas-liquid velocity under different high gravity
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Figure 4. Radial distribution of gas holdup under different
high gravity intensities
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Figure 5. Bubble number density distribution under different
high gravity intensities
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Figure 6. The axial distribution of bubble size when the high gravity intensity is 1 g
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