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Modelling a Gravity Dust Catcher in a Steelmaking Plant

By Tom James and Michael Malfi CHAM

During steelmaking, blast furnaces release a dadén gas flow which enters a dust collection system for gas
cleaning and recycling of particulateatter. The dust contains fine particles that are formed from the reactions
taking place in the furnace. The main component of the collection systeraiiiex a gravity or a cyclone dust
catcher which separates the mixture of dusts from the spent gas.fRecently, CHAM helped a major
steelmaking companiuild a PHOENICS CFD model of a gravity dust catcher to calculate the particle separation
efficiency of an existing design with a view to investigating geometrical modifications to improve efficiency.

Figure 1: Gravity Dust Catchethe geometry, including a cuhway perspective showing the internal guide
positioned over the inlet.

As shown in Figure. 1, the gravity dust catcher comprises aesitlg inlet section, a main cylindrical separation
chamber incorporating a dusteflector plate, a lower funnedhaped dust hopper, and an upper conishbped
transition section leading to the gas outlet pipe. The dust catcher relies solely on gravity to separate dust
particles. Flow passes beneath the deflector plate into the main body of the unit before eventually turning
upwardsin the bottom third of the dustatcher @ausing the heavier particles to deposit themselves in the
bottom hopper.

The PHOENICS Cartesianarlt solver wasised to simulate gas flow through the dust catclard the two-

equation ChelKimks Y2 RSt gl & dzaSR (2 Y2RShof thepaficddateSyaerialds ¢ KS @2
typically less than 2% by mass, so an Euldregrangian approach (GENTRA) was used to track this sample

dispersed particles through the flow fiel@iurbulent fluctuations of the gas phase can be expected to have a

sigrificant effect on the trajectory of dust particlghis was accounted for by using a stochastic enhdgraction
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model. Separation efficiency was obtained by releasing an even spread of wd@persed particles of 10 um
diameteracross the inlet boundary, and themonitoring the number escaping through the top outlet boundary.
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Figure 2:Gravity Dust Catcheg absolute gas velocity
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Figure 4: Gravity Dust Catcheisample of dust particle
trajectories coloured by absolute gas velocity
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Figure 3: Gravity Dust Catchersample of dust particle
trajectories coloured by total time

The predicted gas flown shown in Figure 2 where
onecan see that the inflow is guided by the deflector
plate into the bottom third of the dust catcher, where
it then slips into an ugflowing and dowrflowing
stream after impingement on the far wall.

A sample of the particle trajectories emanating from
the inlet is plotted in Figur®; for this basic design
the CFD model predicts a collection efficiency of 45%.

In Figure3 the trajectories arecoloured with time,
whereas in Figure 4hey are coloured with the
absolute gas velocity.

The next phase of the work is to assess the sensitivity
of the model predictions to grid size, particle size
distribution, increases in the particle population
number and spread across the inlet boundary. Once
the simulation of the basic design has been verified
for numerical accuracy, the model will be used to
explore design alternatives aimed at improving
collection efficiency.



Developing Physical Models to Understand the Growth of Plants in Reduced Gravity
Environments forApplications inLife-Qupport Systems.

By Lucie PouletUniversity of Clermon£errand, France

Miss Lucie Poulet defended her thesis on July 11 201Beatniversity of Clermont Feand, FrancgThesis
directors: Prof JP Fontaine & Prof CG Duss$#gr) thesis titleis given above and larief extract fom her thesis

is contained belowlf you would like further information please contact CHAM or ArcoFluid.

PHOENICS 201QFD softrarefrom CHAMwas used to perform a study of computational fluid dynamics inside
anenclosureto ascertainlocal velocity values at the leaf surface which could not be determined using only the
two anemometers.

Figure 4.10: 3D model of the enclosurEront View.

A 3D model of the enclosure was developed using the actima¢nsions of the one thaflew in the aircraft
(Figure 4.10). The length direction is Z; the width is X; and the hsidWalls and unused empty spaces of the
enclosure are
modelled using
blockage objects.
Porous plates are
modeled using the
exact number of
holes (19 x 5 per
plate) and the
outlet is modeled
using a porous plate
which makes the
file less heavy
(Figure4.11). Pots
are modeled with
cubic blockages of
dimensions 9 cm (X)
x4cm (Y)x9cm (Z
to represent the 9
cm diameter and €m height cylindrical pots. ThHeaves studie@dre moddled together with 3D printed frames,
using plates of the dimensions of the Bibnted frames (11 cm x 11 cm). Blockagé4 mm length and width
and 8.5 cm heighare used to model th@lant stems Pointhistory objects are used to follow thevolution of

Figure 4.11: 3D model of the enclosur8ide View.
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