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A review of dome storage systems

Linden Fielding, General Manager, Dome Technology, USA,
argues the benefits of dome/reclaim storage systems.

Introduction

Thin-shell concrete dome structures are becoming maore
popular as a method for storing bulk matenals. New tech-
nelogical advances in mechanical and pneumatic reclaim
systems by various manulacturars have made dorhe slor-
age an economical storage solution for cement, fiyash, and
a host of other products. As many companies search for a
competitive and efficient approach to storing bulk materials,
they find the combination of the dome and reclaim system
arg extremely versatile in meating their specific needs. This
article will focus on several dome/reclaim systems and their
advantages in today's compatitive market place

Cement storage domes for North Texas Cement -
Houston, Texas,

Filling and reclaiming
When bulk storage is involved, filing and reclaiming Is
always a major issue. Factors invelved in choosing a
reclaim systern include initial cost, maintenance- cost,
power consumption, clean out ability, and automation. The
ghape and structural characteristics of the dome make il
adaptable o a wide variety of automated material handiing
equipment. Pneumatic fluidising, mechanical screw, and
the mechanical moving hole reclaim units have provided
the basis of a complete system whean installed inside of the
dome

These systems are designed to take advaniage of the
domg's superior volume-to-surface area ufilisation. This
combined with automated reclaim means that dome facili-
ties are simple, efficient and allow nearly total clean out of
the stored product,

Fluidising

Fluldising a material with air makes a product easy o move
which normally would have a tendency 1o set. This is the
idea behind the air conveyor method of reclaiming. It works
aspecially well with preducts of very fine particle size such
as cemant or flyash. This type of reclaim unit requires the
dome floor to be sloped at about 10" toward a central
inverted cone where the material is accumulated then can-
vayad out from under the dome. The near lotal clean out is
achieved with 65% coverage of the slope with the fluldising
panels.

The system is computer monitared and controlled
Initially the product gravity flows into the centre callection
cone. As needed, the rate of discharge is increased or
decreased by the computer opening or closing air valves
leading to the fluidising panels. The number and location of
valves opened is programmed 1o achieve a systematic and
uniferm unleading of the structure. Controlling the reclaim
procass in this manner minimises the air volume and power
reguirements for fluidising during narmal withdrawal.
Multiple blowers permit several modes of fluldisation
depending on the level of material in the dome. Power con-
sumption for withdrawal can be as low as 0.1 - 0.2 kWh/L
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One solution to reduce the floor area while maximising
starage capacity is to construct a dome silo: a hemispheric
dome s buill on top of a cylinder in the Monolithic™
process which Dome Technology employs. Capacities of
50 000 1t or more are achievable using a minimum of land
area with this approach.

Radial screw reclaiming

Another method of effectively retrieving bulk matenals from
a dome storage is with a radial screw reclaimer, A bridge
truss which s attached to the base of the centre support
column is raised and lowered by a hoist and cable system.
This bridge truss supparis the turning screw. The screw
also rotates radially on the support column which is
attached to the dome alt its apex, utilising the dome's supe-
rier strength while sacrificing only a fraction of the dome's
volume, The material is pulled to the centre of the floor by
the radial screw to a controlled discharge opening and than
onio a conveyer in a tunnel under the foor of the dome.
Whan reclaim operations begin, an opening in the centre of
the dome ficor is openad and gravity pulls material into the
main discharge hopper and onto the conveyor. Once the
gravity phase is over the materal rests at its angle of
repose. Mext the reclaimer screw is aclivated. When the
bridge truss is lowered, the screw cuts into the resting pile
and gently assists the material 1o flow down into the centre
discharge opening. Only during the final reclaim of materi-
al from tha dome will the open screw directly draw the
material to the centre discharge opening.

The radial screw reclaimer will handle a wide variety of
materals from fine paricle size to larger sized ores and
metal concentrates. Once the gravity phase of the reclaim
operation is over, the screw can be directed to reclaim from
any direction in the dome, reclaiming older material or trou-
ble spots, The movements of the reclaim screw and reclaim
rate are computer monitored and controlled to maintain the
desired flow rates, Products that do not free flow well or are
erratic in their flowability are handled well by the screw
reclaimar.

Moving hole

The maoving hole feeder system is yet another successiul
method {o reclaim materials from demes. This system is
configured by putting a uniquely designed flow control
apparatus over a conventional conveyer ball. Sleping flloors
guide the matarial down to the flow contral and conveyar
belts, The design of the trap doors or moving holes is
unigue in that the holes can open

or close without the friction of

storad material and the feeder deck avoids any compaction
of the material, Since the moving slots traverse the entire
area, an effective discharge of the enlire area Is achieved

Advantages of bulk storage domes

The Monalithic™ dome can be configured into a wide vari-
ety of shapes and sizes (o accommodate differant storage
constraints. The most common s the hemisphere, This is
tha most economical to build and gives the best volume-to-
surface area ratio. Hemispheres up to 350 ft (106 m) in
diameter can be built with this process. Even larger domes
will now be possible using the new Crenosphera™ or crin-
kled dome technology.

Another common shape used In bulk storage is the
dome silo. This iz a hemisphare on top of a cylinder, used
where land space is restricted and yet a large amount of
storage is required. By building up Instead of out to achieve
the needed capacity, the area of land required is min-
imised. All three methods of reclaiming mentioned herg
work weall with bath the hemisphere shape and the dome
silo shape.

The low profile dome is used where land area is not so
restricted and the soils ‘are poor. The low profile dome is
where only a 1/3 or 1/4 sphere is used but the diameter of
the floor area can still approach 300 ft (91 m) or larger
using the Crenosphere™ technology. The dome cost per
ton of storage s slightly higher by spreading out the pilae,
but the load to soil is reduced and often means the differ-
ence between pilings and no pilings.

A big advantage of building a dome structure is the
speed and efficiency of the construction process. After the
ring beam footing is in place, an airform, made of heavy
duty, impermeable, polyester reinforced vinyl fabric, is
inflated with dual inflator fans to a predefined intermal air
pressure. From this point on, the construction takes place
on the inside of the dome. This tough airform serves to pro-
tect the crew during the construction process so that con-
struction continues regardless of the weather. The Airform
is laft in place al completion and serves as a waterproof
covering over the concrete dome.

Once the airform is inflated to the correct pressure,
polyurathane foam is sprayed in a 2 in. (5 cm) layer to the
interiar surface of the inflated aiform. The polyurathane
foam is a quality insulation that protects the stored contents
from condensation, Next, a framewaork of light steel rein-
forcing bars is attached to the interor surface to help stitf-
en the structure. Layers of sholcrete and additional

dragging parts against the mater-
ial. The hole simply drops away
fram tha product allowing it to
drop onto the conveyor. This
unique design allows material to _
be drawn from the full outlet area
without any stagnant pockels

which could reduce the effective o
opening. A steady, consistent flow '
of materal enables dependable
metering, low power consump-
fion, and reduced maintenance. P

The moving hole relies entire- 4
Iy on gravity to discharge material
via a number of slots along the
full length of the hopper or bin.
These slots are traversed back N
and forth by hydraulic cylinders in
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an essentially frictionless manner,

Hemisphere, low profile 1/3 sphere,

The lack of friction between the

Sketches of ‘moving hole’ installation.

and dome silo profile examples,
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