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Study on Comprehensive Dust Suppression of Dust-Isolation with Air Curtain and Negative Pressure Suction in Grab Unloading
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(1.School of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan, Shanxi 030024, China;
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Abstract: Aiming at the dust diffusion phenomenon in the process of grab unloading, the dust-isolation with air curtain and
negative pressure suction technology were combined, and the CFD-DEM two-way coupling simulation method was used to
study the comprehensive dust suppression system of dust-isolation surrounded by air curtain and negative pressure suction.
Through the performance simulation study of the dust-isolation surrounded by air curtain, it is concluded that the effective
block of dust can be achieved when the jet velocity of the air curtain is greater than 8 m/s. At the same time, based on the
theory of negative pressure suction, the relationship between the mass flow of air flow of the suction port and the unloading
time was deduced by CFD fluid mechanics method, and the simulation model of grab unloading was established. The flow field
distribution of the unloading plane and the mass flow rate of dusty air flow escaping from the dust-isolation hopper mouth plane
were extracted by simulation to reflect the movement of the dusty air flow inside the hopper. The movement law and dust
suppression effect of unloading dust before and after the installation of air curtain and negative pressure suction device were
compared and analyzed through tsets. The results show that compared with traditional grab, the instullation of air cur tain and
negative pressure suction device reduced the maximum mass concentration of dust at the hopper mouth by 738.3 mg/m?*, which
is reduced by about 95.3% , and the complete settlement time of dust is shortened by 60%. The results provide a reference for
efficiently solving the problem of dust diffusion in unloading.
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Fig.1 Hopper structure of dust-isolation

surrounded by air curtain
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Fig.2 Simulation model of dust-isolation

surrounded by air curtain
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Fig.3 Air flow direction surrounded by air curtain
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Table 1 Fluid boundary conditions and parameters
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Fig.5 Velocity vector diagram of vertical air flow

field of dust-isolation surrounded by air curtain
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Fig.4 Velocity vector diagrams of horizontal air flow field of dust-isolation surrounded by air curtain
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Table 2 Boundary conditions setting
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Fig.13 Test bench of traditional grab unloading and after installation of air curtain and negative pressure suction device
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Fig.15 Mass concentration variation law of unloading dust after traditional grab unloading and

installation of air curtain and negative pressure suction device
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