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Fig. 1 Schematic of reactor model fluid region and

straight blade fluid region
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Fig. 2 Mesh of model
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Fig. 3 Tangential velocity distribution under different

rotating speeds
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Fig. 4 Tangential velocity distribution at different

locations in axial direction
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Fig. 5 Pressure and velocity nephogram in gas-liquid reactor
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Fig. 6 Separation efficiency under different rotating

speed and particle diameter in reactor
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Fig. 7 Comparison of improved structure and former

structure separation efficiency
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Fig. 8 Flow chart of the experiment
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Fig. 10 Effect of rotating speed on separation efficiency
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Fig. 11 Comparison of separation efficiency under

experiment and simulation
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Separation performance of straight blade
centrifugal atomized gas-liquid reactor

ZHANG Wanting', XU Xiaobo®, DENG Liezheng®s CHEN Wenwu’, JIN  Yugi’. HU Dapeng™

(1. School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China;
2. Laboratory of Chemical Lasers, Dalian Institute of Chemical Physics, Chinese Academy of Sciences,
Dalian 116023, China )

Abstract: In order to solve the problems of small gas handling capacity, small gas-liquid reaction area
and low separation efficiency in singlet oxygen generator, a two-stage liquid-discharge straight blade
centrifugal atomized gas-liquid reactor combined with atomization technology and centrifugal
technology is designed. Firstly, the calculation model of the reactor is established by CFD method,
and the motion characteristics of the continuous phase flow field and discrete phase particles in the
reactor are studied. The influence of particle size and speed on the separation performance of the
reactor is systematically analyzed, and the separation characteristic curve is obtained. Secondly,
through the experimental research, the separation performance of the reactor under real working
conditions is analyzed. Comprehensive research shows that CFD simulation results are in good
agreement with experimental results, CFD model can be used in this experimental study. The efficiency
of the reactor at 5 mol/s gas flow rate is 100% for droplets with particle size greater than 90 pm at

3 000 r/min speed, which provides reference for the development of singlet oxygen generator.

Key words: singlet oxygen generator (SOG); centrifugal atomized gas-liquid reactor; separation

performance; numerical simulation; experimental study





