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The flow characteristics in jet mixing structure of air cooling system
JIN Haozhe', LIU Wenwen', OU Guo fu', LI Haitao® , WANG Chao'
(1. Institute of Flow-Induced Corrosion, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. College of Naval Architecture and Ocean Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The flow characteristics in jet mixing structure of air cooling system play a decisive role in
the mixing of the injectors with the main stream and the service life of the air cooling. Based on the
geometrical feature and the initial conditions of multiphase flow, the Mixture and Realizable A& model
were used to simulate the inner flow characteristics of jet mixing structure. The results show that: in the
injected area, the jet not only benefits to the mixing effect, but also avoids the erosion at the bottom of
tube caused by vertical flow. In the mixing area, a multiphase flow vortex appeared at the back surface of
blade 1 and 3, and the disturbance caused by multiphase flow vortex can further enhance mixing effect of
three phases. When the outlet distance of the mixer exceeds 2 times the length of the mixer, the mixing
between phases effect weakened gradually and the water phase fraction tend to be stable in the pipeline.
The turbulent intensity at downstream of mixer enhanced with the increase of blade radius, when the shear stress
is over 15. 8 Pa, it is suggested to add stainless steel liners to the mixer or use higher strength materials.

Key words: air cooling system; jet mixing; static mixer; multiphase flow; numerical simulation
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