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Research on flow field characteristics of air
cushion belt conveyor
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Abstract: During the operation of an air cushion belt conveyor, factors such as fan air volume,
number of air holes, and film thickness have a significant impact on the flow field characteristics
and bearing capacity of the air cushion. By establishing a simulation model for the air cushion
flow field, analyze the changes in air cushion pressure under different working conditions. Based
on experimental comparison and analysis, the variation law of air cushion pressure under
different air volume and number of air holes, as well as the variation of air film thickness and air
film pressure under different air volume were analyzed. The results show that as the air volume
increases, the film pressure gradually increases, and the film thickness changes from 5% to 30%.
As the number of pores increases, the pressure gradient of the air cushion changes faster and
exhibits a parabolic distribution, and the degree of change in air film thickness decreases. The
experimental and simulation results show that the changes in the air cushion flow field are
consistent, and the fan air volume is 15-20 m’/m, the optimal value K, for the stability of the air
cushion flow field is 1. 31, and the optimal working condition is 5 exhaust holes, which meets the
requirements of actual operating conditions.
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Fig.1 Cross section structure diagram of air

cushion belt conveyor
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Fig.2 Air cushion pressure calculation diagram
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Fig.3 Pore gap flow model
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Fig.4 Simulation model of air cushion flow field
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Tab.1 Simulation conditions for air cushion

flow field characteristics

T SALHEAT KPR/ (m®-m™) A H EF3/Pa SAFUE E/mm

1 1 10 3990 0.3~1.78
3 18 3 760 0.5~2.1
2 3 15 3300 0.4~2.1
3 10 2500 0.3~1.8
5 20 3200 0.56~1.5
3 5 15 2800 0.56~1.4
5 10 2400 0.4-1.1
7 20 3010 0.9~1.5
4 7 15 2610 0.8~-1.3
7 10 2310 0.7~1.2
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Fig.5 Cloud chart of fan air volume and air cushion pressure under different operating conditions
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Fig.6 Changes in air volume and film pressure under different operating conditions
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Fig.7 Condition 3 film thickness and film
pressure variation
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Fig.8 Changes in K, with wind volume under

different working conditions
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