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Simulation of Particle Beds with Combustion and Reduction

in Steel Making Rotary Kilns

Woojoo Han®, Kwonwoo Jang®, Karam Han®, Kang Y. Huh™

ABSTRACT

We simulate the particle bed motions with combustion and reduction in steel making
rotary Kkilns. The particle bed motions are simulated by a Lagrangian approach called
Discrete Phase Model (DPM). To reduce the number of tracking particles, the Coarse

Grain Model

(CGM) was applied. The model

for particle motions showed good

agreements with experimental results. In addition to the particle motion, the combustion
and reduction simulation was performed. The combustion and reduction simulation can
consider heat, mass and momentum transfer between the gas phase and particle beds.
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Gas Phase

Table 1 LA HE ZHZ AHrF =AH

Case # RPM h (m)
1 10 0.035
2 10 0.045
3 10 0.053
4 10 0.07
5 0.5 0.035
6 0.5 0.045
7 0.5 0.053
8 0.5 0.07
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a Rotating Drum

Outlet

1.8m

Fuel, Air

1.0m

Fig. 5 2l siME ZE2] ZE ZAE [4]

Property Value

RPM 0.33

Raw materials Ore-NC,
Anthracite,
Limestone

Ore-NC mass (kg) 560

Anthracite mass (kg) 101

Limestone mass (kg) 44.0

Particle shape (mm) 30x25x15

Fuel LPG

Fuel mass flow rate(m’/h) | 30

Air mass flow rate(m’/h) 709.5

Table. 2 &3 siME =ZEZ|

4]

_=

2z A

F

Ik
ot

o =2

[1] Fluent 14.0 Theory Guide, Ansys Corp, pp
388-391

[2]Stefan Luding, “Introduction to Discrete
Element Methods”, EJECE, Vol 12, Issue 7-8,
pp 785 - 826, 2011

[3] Mikio Sakai et al, "Verification and
validation of a coarse grain model of the
DEM in a bubbling fluidized bed”, Chemical
Engineering Journal, Vol. 244, 2014, pp 33-42

[4] HHenein, J.K. Brimacombe and A.P
Watkinson, “The Modeling of Transverse
Solids Motion in Rotary Kilns”, Metallurgical
Transactions B, Vol 14B, 1983, pp. 207 -
220

[6] Hitoshi Tsuji, "Behavior of Reduction and
Growth of Metal in Smelting of Saprolite
Ni-ore in a Rotary Kiln for Production of
Ferro—nickel Alloy”, ISIJ Int, Vol. 52, 2012,
No. 6, pp. 1000-1009





