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Abstract: Bubble generators are widely used in chemical engineering, water treatment, petroleum and other fields.
To optimize the bubble breakup effect, a spiral rib—porous media Venturi bubble generator (SPVBG) was developed
in this paper. The gas production characteristics and influencing factors of the bubble generator were investigated
through experiments and numerical simulations. The experimental results show that, compared with the porous
media—Venturi bubble generator (PVBG), the average bubble diameter produced by SPVBG is smaller and more
uniform under the same operating conditions. The average bubble diameter generated by SPVBG decreases with the
increase of water flow rate or the decrease of gas flow rate. Based on the experimental results, a correlation formula
for predicting the bubble size of SPVBG was developed. Numerical analysis results indicate that the turbulent

kinetic energy increases with the rise of water flow rate, and the turbulent kinetic energy is high near the wall in the
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diffuser section. Compared with PVBG, SPVBG has greater turbulent kinetic energy, radial velocity and pressure
drop in the diffuser section, and a higher probability of bubble distribution in the high turbulent kinetic energy

region near the wall, resulting in better bubble breakup effect. The relevant research results provide a new idea for

the optimization of Venturi bubble generators.
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Fig3 Experimental system diagram

Table 1 Instruments and data acquisition accuracy

WAL R e KE HERENE
AT 1 1-10 m*/h 0.01 0.001
W2 2~20 m*/h 0.01 0.001

SR 0~2 L/min 0.015 0.001
FE I 1 0~0.6 MPa 0.0025 0.001
FE 3 J 2 8 -0.1~0.6 MPa 0.0025 0.001

F2 EWIR
Table 2 Experimental operating conditions

T St (Lmin) T %f)ﬁ(ma’ SR
1 1.02 2.01 3
2 1.01 3.98 1.5
3 0.99 6.01 1
4 1.01 8.02 0.75
5 1.01 10.01 0.6
6 0.31 5.99 0.3
7 0.59 6.01 0.6
8 0.91 6.01 0.9
9 1.21 6.02 1.2
10 1.49 5.99 1.5
11 1.81 6.01 1.8
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Fig4 Schematic diagram of selected bubble samples
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Fig5 Bubble processing flow diagram
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Fig. 7 Diagram of the pressure drop of the bubble generator varying with the number of meshes
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Fig 12 Bubble size distribution diagram under different water flow rates
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Fig 14 Bubble size distribution diagram under different gas flow rates
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