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Abstract

Packed beds of spheres are simulated through discrete element method in cylinders with different geometric configurations of
internal walls to evaluate their effects on bed porosity. Numerical simulations are validated using well-known literature data.
Three containing systems, namely concentric cylinders, angular walls, and a combination of both, are generated. The resulting
bulk porosities and porosity profiles of the sphere beds are analyzed. The increase in porosity is proportional to the incorporated
wall support, that is, the combination of cylindrical and angular inserts displays the greatest effect. The sinusoidal porosity
values near the inserted walls are exhibited. In conclusion, the obtained behaviors and profiles can be used to explore additional

effects and further systems.

Hosted file

20201014_Packings_Optimal_Walls_format.pdf available at https://authorea.com/users/368977/
articles/487951-assessing-the-effect-of-wall-support-on-bed-porosity-using-packings-of-
concentric-cylinders-and-angular-walls



https://authorea.com/users/368977/articles/487951-assessing-the-effect-of-wall-support-on-bed-porosity-using-packings-of-concentric-cylinders-and-angular-walls
https://authorea.com/users/368977/articles/487951-assessing-the-effect-of-wall-support-on-bed-porosity-using-packings-of-concentric-cylinders-and-angular-walls
https://authorea.com/users/368977/articles/487951-assessing-the-effect-of-wall-support-on-bed-porosity-using-packings-of-concentric-cylinders-and-angular-walls

0 001 002 003 004 005 0 001 002 003 004 005
pair separation distance

251 3 107 P

201 8]
%15 6;

10 4]

i L\/\/\/\Ml/\_/\_/\._/\__m 2:

0 \ . 0

0.46

* simulated points
fitted curve

0.44 ]
y = 0.385 + 461266 * exp(-5.243 * (D'/d))

Porosity
o
N
N

04} .
*
*
0.38 1 1 1 1 1
3 3.5 4 4.5 5 5.5 6
D'/d



Porosity

porosity

0.5

X
045 + -
/7 7
e XX X=X
DS <> ,
/
a4l 1 cylinder
04F s A -2 cylinders
Ly =~ ->-3 cylinders
& = = 4 \/
R__-X -—-4 cylinders
m .
* 5 cylinders
0.35 L . . . . |~ ><-6 cylinders
1 2 3 4 5 6 7
Annuli
1
0.8} & | .ﬁ
06 » T ] £ |
' d 7 x 1O 1 L o
i [ aabiids lit»"w
0.4 1994) n ~| il\ ’il u l IR 4 ’ "
5 l ,, ,
1 t :m inadidd s AR
021 ——no ring
—6—3 rings
on L : —*—6 rings
40 30 20 10 0

D'/d



0.8
>06
‘O
o
o
0.4
0.2} —o—noring / 4 walls .
—o—no ring / 8 walls
—*—no ring / 16 walls
0 L 1 L L
40 30 20 10 0
D'/d
1p T T .
0.8 F
>06F, ‘ 3 |
K7) )| ," ;T‘| D
g ] L 2 ;:f'"' ‘i 'R \‘ 4 ;‘|
04r 3¢ | l i 6'533’;'. i
» B | ——noring
0.2} C * |—e—3rings /4 walls
—o0—3rings / 8 walls
oL . ) —=—3rings / 16 walls
40 30 20 10 0
D'/d



porosity

o
~

o
N

o
fo)

hy
‘ !\ bi
k1L A8
| pLIL LI
g T4 58, mt*ﬁj
ax +no ring
i Y —e—6 rings / 4 walls
—o—6 rings / 8 walls
. . . —*—6 rings / 16 walls
40 30 20 10 0
D'/d




