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Fig. 1 Supersonic nozzle
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Fig. 2 Diagram of wolves surrounding process
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Fig. 3 Curve of the optimized process
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Fig. 4 Flow field pictures of the best supersonic nozzle
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Fig. 5 Axis velocity curve of the best supersonic nozzle
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Optimization of Supersonic Nozzle Applied to Drainage Gas
Recovery Based on Improved Wolf Algorithm

ZHENG Guo-yu', LI Wei-peng', QIU Xiao-ning”*
(School of Aeronautics and Astronautics, Shanghai Jiaotong University' | Shanghai 200240, China;
Bohai Drilling Engineering Co. , Ltd.?, Tianjin 300457, China)

[ Abstract] The traditional plate bore has relatively poor atomization effect and insufficient drainage capacity in
the process of drainage gas recovery compared with supersonic nozzle. Based on improved wolf algorithm and CFD
numerical simulation, the optimal design of supersonic nozzle has been conducted in order to increase the efficiency
of drainage gas recovery. The results show that improved wolf algorithm possesses better global search ability. And
the nozzle with best aerodynamic performance has a throat near the exit and expanding segment with large curvature
change. This configuration feature is good for generating strong normal shock wave which causes more drastic insta-
bility and better atomization of droplet in airstream. The results achieved would be of some useful engineering
guidelines for drainage gas recovery with aerodynamic methods.

[ Key words] drainage gas recovery  supersonic nozzle wolf algorithm shock-wave atomization



