Effect of variations in the polar and azimuthal angles of coarse particles on the structure of drainage channels in thickened beds
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Fig. S1. Rake structure diagram (The scale is 1:1, the unit is mm.)
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Fig. S2. Drainage channel threshold segmentation and calculation  
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Fig. S3. Pore and throat channel structure diagram: (a) Removing redundancy; (b) Throat channel structure.
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Fig. S4. Coarse particle threshold segmentation and calculation 
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Fig. S5. Coarse particle threshold segmentation: (a) i = 60; (b) i = 50; (c) i = 39.
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Fig. S6. Pore equivalent diameter variation with bed height: (a) 0 r·min-1-1 h; (b) 0 r·min-1-2 h; (c) 1 r·min-1-1 h.
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Fig. S7. Throat channel equivalent radius variation with bed height: (a) 0 r·min-1-1 h; (b) 0 r·min-1-2 h; (c) 1 r·min-1-1 h.
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Fig. S8. Distribution of the particle’s φ: (a) Polar angle range; (b) Particle’s φld; (c) Particle’s φbd.
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Fig. S9. Variation of the particle’s φ with particle size: (a) Variation of the particle’s φld with particle size; (b) Variation of the particle’s φbd with particle size.
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Fig. S10. Distribution of the particle’s θ: (a) Azimuthal angle range; (b) Particle’s θld;                   (c) Particle’s θbd.
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Fig. S11. Variation of the particle’s θ with particle size: (a) Variation of the particle’s θld with particle size; (b) Variation of the particle’s θbd with particle size.
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Fig. S12. The variation of bed concentration and volume ratio with bed height: (a) Concentration distribution; (b) Ratio of throat volume to pore volume; (c) Volume variation ratio.
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