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FLUIDIZATION

1 for drying and cooling of sugar
jica S.A. (KSC Polski Cukier).
up in 2006, capacity 50 t/hr

ed cooler, depth of the bed: 300mm.

The phenomenon of fluidization

If a stream of air or other gas is blown
through a layer of granular material pla-
ced on a perforated deck a pressure drop
results due to flow resistance attribu-
ted to granularsolidlayer. This pressure
drop increases with air superficial velo-
city. At certain velocity the pressure
drop will be large enough to balance
the weight of the bed - at that moment
the bed will be raised upwards and then
depending on the extent of cohesion
forces it will disintegrate into smaller
or larger particles, even single grains,
which will start to rapidly move stirred
by the flow of gas in the form of bubbles.
The bed will resemble boiling liquid.

The process is called fluidization.

Transportation of granular solids

Fluidized bed (fluid bed) flows like a liquid
from higher to lower bed level thus tran-
sporting the solid along. The granular so-
lid can also be transported by vibrating
the trough containing the solid. It does
not need to be fluidized then. However,
one can combine fluidization and vibra-
tion making the material to flow faster
towards the exit. Similar effect can be
achieved by using the so called "gill plate”
gas distributors, in which the air stream
is inclined towards the exit thus addi-
tionally pushing the solids downwards.
In both cases an efficient way of horizon-

tal transport of solids is obtained.
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or a screw feeder in the case of units working with underpressure. The entering solld mayﬁ@

be screened through avibrating screen in order to remove lumps.

The incoming air pretreatment consists of preheating to remove a possible fog and up to thre
stage filtration (preliminary filtration on a non-woven flat filter, main filtration in stru

ters and, if needed, sanitary filtration in HEPA filters). The air is then heated or cooled to

‘NollviiV1éNi

quired process temperature in steam or water supplied finned tube exchangers. It is then co
pressed by a centrifugal fan and pumped into the blow chambers of the dryer-cooler. In ur

or medium-pressure suction fan that throws out the exit air into the atmosphere
The installation is equipped with measuring and control equipment and can be h
up to the main control system of the plant and/or operated locally from a

cabinet.
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th two rotating impellers,

heat exchanger.

Drying

Fluid bed provides an excellent environment
for the process of drying of granular solids.
Vapors resulting in the process are instantly
drawn from the bed thus the solids contact
fresh, hot air supplied from below all the time.
To provide uniformity of the end product
the solids during the process should not possi-
bly contact nor fresh, wet particles nor the alre-
ady dry particles. Such conditions exist in a con-
tinuously operated elongated trough with an as-
pect ratio 6:1 or more. If, however, the solid
is sticky when wet it would be better to dry it
in a bed when it is mixed with already dry pro-
duct down to moisture content allowing for flui-
dization. Such conditions exist in a tank shaped,
deep fluid bed. By combining these two princi-
ples in fluid bed dryers of the SFM series
it is possible to fluidize wet, sticky materials
and achieve uniformity of moisture content of

the final product at the same time.

Heating - cooling

Owing to an excellent contact of gas and solid
particles heating and cooling in the bed is ex-
tremely intensive. The exiting air temperature
is close to the bed temperature which means
that almost all theoretically possible heat was
exchanged. If necessary the amount of heat
exchanged may be additionally increased by im-
mersing heating or cooling elements in the bed.
OMNIKON offers a fluid bed cooler with additional
contact cooling inserts. Special heat exchangers
are immersed within the fluid bed layer. The ma-
terial coming into contact with the cool surface
of the exchanger releases its heat to the water
circulating in the cooling element. Simultane-
dusly. the material is mixed and releases its heat
to the stream of fluidising air (cooling by con-

vection).



Dust separation

Before exhaustingthe process air to the at-
mosphere, fine fractions of the dried mate-
rial entrained in the flow must be remo-

ved in dry or wet dust collector systems.

OMNIKON supplies wet dust removing

systems composed of a swirl scrubber
(OMNIKON type) which guaranties both
high cleaning effectiveness and low pre-
ssure drop. As a dry system OMNIKON
offers compacE filters based on M
filter cartridges.

.

Uther processes

Fluid bed allows for mixing several gra-
nular materials together in order to pro-
duce homogeneous mixtures. At the same
time very fine particles are carried away
by fluidizing gas and the resulting product
is less prone to lumping. Fine granular ma-
terials can be agglomerated in a fluid bed
by spraying agglomerating liquid onto
the bed. In a similar way particles can be
coated. One can also carry out chemical
reactions including calcining. These pro-
cesses can be combined in one fluid bed

apparatus.

Vibro-fluidized bed dryer |
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Fluid bed cooler installed in :
Maloszyn S.A., capacity 800
was reallocated to the sugar Factory:

dy for shipping to the sugar

‘made in cooperation

SF2M-1200 dryer for the sugar F
(KSC Polski Cukier). Installatis




OMNIKON L¢td.

was founded in 1988. With the expertise

in the operation of fluid-bed dryers con-
structed in kédz Technical University,
' eers built new fl




