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Fig. 1 Comparison of liquid flow patterns between the reported experimental results (a) and the simulated results (b)
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Fig. 2 Simulation domain and grid model near the membrane surface in the reactor
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Fig. 4 Void fractions and axial liquid velocity distributions at H=100 mm for different bubble diameters
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Simulation study on the influence of aeration on the gas-liquid
flow regime in membrane bioreactors
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2. Eco-Environmental Research and Development Center of China Railway Group Limited,
Shanghai 200331, China; 3. Zhejiang Sci-Tech University, Hangzhou 310018, China)
Abstract; In this study, the flow patterns of membrane bioreactor (MBR) under different aeration models
were simulated. Porous media model was adopted to simulate permeable separation membrane and multi-
sized bubble flow within MBR was predicted by Population Balance Model (PBM). The effects of permeate
side-suction, bubble diameter and aeration velocity on the flow regime, and the impact of near-membrane
bubble flow on the membrane surface scouring effect were systematically analyzed. The results show that,
for bubble flows distanced from the membrane surface, smaller bubbles promote the mixing of gas and
liquid phases within membrane reactor. Under the permeate side-suction pressure of —2 000 Pa, the void
fraction decreased by 16% with increasing bubble diameter from 0. 1 to 3. 0 mm, while the void fraction
peak value increased by 12% with increasing aeration velocity from 0. 5 to 1. 5 m/s. The circulation center
of liquid flow gradually moves closer to membrane surface when the aeration orifice approaches membrane
surface. For bubble flows near membrane surface, the membrane shear stress increases from 1. 92 to 4. 87

Pa when the bubble diameter decreases from 3. 0 to 1. 0 mm under the suction pressure of 0 Pa. The
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Study on the process of PYDF membrane condensation treatment
of ammonia containing humid gas

LONG Susu'*, ZHOU Yue'?*, WANG Zhaohui'*, CUI Zhaoliang'*

(1. State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemical Engineering,
Nanjing Tech University, Nanjing 211816, China; 2. National Engineering Research Center for Special
Separation Membrane, Nanjing Tech University, Nanjing 211816, China)

Abstract; This study investigates the process of treating ammonia-laden moist gas using the membrane
condensation (MC) method. Based on a self-constructed laboratory-scale apparatus, different pore sizes of
commercially available polyvinylidene fluoride (PVDF) membranes were selected to examine the effects of
inlet gas pollutant concentration, inlet gas flow, inlet gas temperature, temperature difference across the
membrane surface (AT), and membrane pore size on water recovery performance and the NH;—N content
in the condensate. The results indicate that the feed gas flow rate of 1. 0 L./min, pollutant concentration of
400 mg/L, feed temperature of 50 ‘C, and AT of 20 °C can achieve higher water recovery performance with
condensate containing lower levels of pollutants.

Key words: membrane condensation; polyvinylidene fluoride; water recovery rate; ammonia containing humid gas
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membrane shear velocity and stress increase from 0. 02 to 0. 22 m/s and 1. 97 to 3. 83 Pa, respectively, when the
aeration velocity increasing from 0.5 to 1. 5 m/s. The average membrane shear stress under the suction pressure of
—3 000 Pa is 1. 85 times as high as that under 0 Pa under the aeration velocity of 0. 5 m/s. High suction negative
pressure with high-speed aeration of small bubbles is beneficial for enhanced membrane shear stress. The research
results will provide guide and basis for the design and optimization of aeration processes in MBR.

Key words: membrane bioreactor (MBR) ; near membrane surface; bubble flow; flow regime; aeration



