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Material 
Particle 
density  
(kg/m3) 

Diameter 
(µm) 

Sphericity 
Umf 

(m/s) 

Coarse Olivine 3250 378 0.82 0.137 
Fine Olivine 3250 237 0.78 0.082 
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Material 
Density 
(kg/m3) 

Dimension 
(mm) ±0.1 mm 

Sphericity dv (m) deff (m) 
Calculated 
Umf at 25°C 

(m/s) 
Beech 685 8 (diam.) * 25 

Dowels 
0.77 1.34.10-2 1.03.10-2 1.54 

Beech 685 5.5 * 4 * 57 
Large chips 

0.50 1.34.10-2 0.76.10-2 1.30 

Balsa 159 5.5 * 4 * 57 
Large chips 

0.50 1.34.10-2 0.76.10-2 0.59 

Balsa 159 2 * 4 * 29.5 
Small chips 

0.50 0.76.10-2 0.38.10-2 0.34 
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Figure # U/Umf Olivine 
Initial bed 
height hb,s 

(mm) 

Wood 
species 

Shape 
Wood volume / 
(olivine + wood 

volume) (%) 
Hmoy 

8 6.48 fine 265 beech dowels 7.5 61 % 

8 5.04 fine 265 beech dowels 7.5 63 % 

4 2.15 coarse 391 beech dowels 9.9 64 % 

7 3.35 coarse 265 balsa small chips 8.7 64% 

5, 6 2.15 coarse 265 beech chips 7.5 66 % 

6 3.35 coarse 265 beech chips 7.5 68 % 

7 2.15 coarse 265 balsa small chips 8.7 72 % 

4, 5 2.15 coarse 265 beech dowels 7.5 73 % 

6, 7 3.35 coarse 265 balsa chips 8.7 75 % 

8 2.70 fine 265 beech dowels 7.5 81 % 

6, 7 2.15 coarse 265 balsa chips 8.7 85 % 
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Wood volume 
ratio 

(m3
wood/m3

bed) 

Wood 
density 
(kg/m3) 

Wood dimension 
(mm) 

Sand 
density 
(kg/m3) 

Sand 
mean 

diameter 
(µm) 

0.0356 and 
0.1359 

824 6.35 (diam) * 12.70 2650 380 
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2.15 Umf, model shallow bed, no wood
shallow bed, beech dowels deep bed, no wood
deep bed, beech dowels
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0.5 0.55 0.6 0.65 0.7

Voidage

2.7 Umf, no wood 2.7 Umf, model

2.7 Umf, small chips balsa 5.04 Umf, small chips balsa

6.48 Umf, beech dowels 5.04 Umf, model

6.48 Umf, model
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0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
n (m3

wood/m3
wood+olivine)

2.15 Umf, beech chips 2.15 Umf, balsa chips
3.35 Umf, beech chips 3.35 Umf, balsa chips
Well mixed beech Well mixed balsa
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2.15 Umf, large chips 3.35 Umf, large chips
2.15 Umf, small chips 3.35 Umf, small chips
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0% 5% 10% 15% 20% 25%
n ' (m3

wood /m3
layer)

3.03 Umf Fotovat et al., 3.56 % wood 5.38 Umf Fotovat et al., 3.56 % wood
2.15 Umf, 3.44 % beech chips 3.35 Umf, 3.44 % beech chips
3.03 Umf Fotovat et al., 13.59 % wood 5.38 Umf Fotovat et al., 13.59 % wood
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