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Abstract

To improve the air permeability and airflow uniformity in the air separation chamber during to-
bacco threshing and redrying processes, this study designed a novel conveying device for high-per-
meability air separation chambers. By analyzing the limitations of existing circular mesh belt struc-
tures, which exhibit high air resistance and low permeability, three improved solutions were pro-
posed: variable-aperture structures, louver-flipping mechanisms, and specialized chain transmis-
sion systems. These designs were evaluated based on permeability, structural complexity, and
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retrofitting costs. The specialized chain transmission system was ultimately selected, achieving
complete opening of the conveying mesh belt at the bottom while maintaining closed loading capac-
ity at the top, significantly enhancing permeability. Practical tests confirmed the reliable operation
of this device, which effectively optimizes airflow distribution, improves tobacco leaf flotation effi-
ciency, reduces energy consumption, and provides a viable technical solution for addressing incom-
plete leaf separation.
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Figure 1. Circular mesh belt schematic
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Figure 2. Adjustable-aperture plate. (a) Carrying surface; (b) Bottom sliding opening mechanism
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Figure 3. Flipping mesh plate
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Figure 4. Chain drive opening mechanism
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Figure 5. Inner-outer link path layout
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Figure 6. Integrated support structure
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Figure 7. Pseudo-articulated structure
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Figure 8. Offset configuration of articulated plate and chain pin center
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Figure 9. Original mesh plate structure
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Figure 10. Mesh surface structure
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Figure 11. Commissioned equipment operational overview
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Figure 12. Steel mesh tensile tearing
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Figure 13. Composite layered structure
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