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Numerical Simulation of Flow Field in Blow-Suction Ventilation System Under the

Non-Isothermal Parallel Flow
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( 1. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China;
2. College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of an inquiry into the flow field and pollutant diffusion law of the blow-suction ventilation
system under the non-isothermal parallel flow, CFD method is used for a simulation of the typical three-dimensional
blow-suction ventilation system with a symmetrical arrangement on both sides. A comparison between the simulation
results and the experimental data reveals that the change trend is basically consistent. The results show that when the air
supply velocity in the flow field remains constant, with a temperature difference between the jet and the ambient air, the
Archimedes number increases while the axial velocity decreases rapidly with an increase of the temperature difference.
The axis temperature decreases along the direction of the blowing and suction flow field, whereas the vortex center shows
an initially increasing and a subsequently decreasing trend. In terms of pollutant diffusion, with the air supply temperature
close to the ambient temperature, the system is characterized with the strongest ability for the pollutant absorption. When
there is a constant temperature difference between the jet and the environment, the air supply speed in the flow field
increases, while the Archimedes number decreases; the axis temperature increases first and then decreases, while the

upward shift of the vortex center in the flow field decreases. In terms of pollutant diffusion, an increase in the air supply
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speed is conducive to pollutant absorption in the system, thus reducing the escape of pollutants.

Keywords: non-isothermal parallel flow; blow-suction ventilation system; CFD; Archimedes number
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Fig.1 Schematic diagram of the three-dimensional

blow-suction ventilation system
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Table 2 Working condition table of variable supply air

temperature differences
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Table 3 Working conditions under variable air supply speeds
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T

(ms™) (ms™) AT/K Ar
Case 6-0 0.606 2.07 9 0.787
Case 6-1 0.906 2.07 9 0.352
Case 6-2 1.206 2.07 9 0.199
Case 6-3 1.506 2.07 9 0.127
Case 6-4 1.806 2.07 9 0.089
Case 6-5 2.106 2.07 9 0.065
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