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Table S1. Calculation of penetration depths for glass collision partners with different particle diameters and relative

velocity of 10 m/s

Penetration depths
Stiffness coefficients
d,=05 d,=15 d,=25 d,=35
k"=10? 14 73 160 260
k"=10* 1.4 7.3 16 26
k"=10° 0.14 0.73 1.6 2.6
k" =108 0.014 0.07 0.16 0.26

Table S2. Calculation of minimum normal stiffness coefficients at different particle diameters, relative velocities,

and maximum penetration

Particle diameters
Stiffness coefficients

0.5 1.5 2.5 3.5
k" (U =10 [m/s]) 51x10°  5.1x10°  51x10°  5.1x10°
k" (U =5 [m/s]) 63x10°  63x10°  63x10°  63x10°

k" (U =2 [m/s]) 41x10°  41x10*  41x10*  4.1x10
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Figure S1. Influence of stiffness coefficient variation on the average computing time per time step at different
particle diameters and various particle numbers



Chemical Engineering & Technology WILEY . vcH

=20
40 g
F A==" e
] La- Yo
35 |F ® 15 et
= £ P
(5] o e AMAALL A \
=30 ©° - Ladasd
_g) @ 10 1’4' N AAA:.‘A
= o) , .AM/.»# ...
225 = NS .,
o S
§ = 5 A
c -
20 [0} T IA
< U
1 ] 2 ’
15 B2l 30
0 50 100 150 200 250 300 350 400 450 5000 O 50 100 150 200 250 300 350 400 450 500
Time [ms] Time [ms]
‘=15
30 § 7
o} WYl Mass,
T ‘Aﬁ
£ S N PR
§ 2 Ay 5 10 e <
= A .- T A0 e
S w‘,‘/ % AA‘A/
(0] Cidn re) A 2
o AMAA P2 S 2A
A 5
20 Akt A Exp. Qo
& W adl 1E+5 5 4
‘M - - 1E+6 < i
—— SE+S5S(used)| | 2
15 I I I I I S 0 1
0 50 100 150 200 250 300 350 400 450 500L0 O 50 100 150 200 250 300 350 400 450 500

Time [ms] Time [ms]

Figure S2. Influence of the stiffness coefficient variation on the simulation accuracy of the Euler-Lagrange/DEM
model (number of particles is 36500 and the particle diameter is 2.5 mm for a mass flow rate of 0.006 kg/s)
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Figure S3. Influence of fluid time step variation on the average computing time per time step at different particle
diameters and various particle numbers
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Figure S4. Influence of fluid time step variation on the average computing time per one millisecond at different
solid loadings and various particle diameters
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Figure SS. Influence of fluid time step variation on the average computing time per one millisecond at different
solid loadings and various particle diameters



