DeMarco MAX VAC offers vacuum system
equipment for handling cement powder

DeMarco MAX VAC Corporation has over 40 years'
experience in the industrial pneumatic vacuum and
conveying business, Industries served Include power
generation, environmental/hazardous clean up,
chemical, foundry, lumber. food, mining, glass, steel
making, machining, aggregate and cement,

The use of the company’s industrial vacuum and
preumatic conveying equipment is gaining popularity
within the Increasingly cost-conscious and production-
ariented cement Industry. This can be ateributed to
several factors. Generally speaking, high-quality
powerful MAX VAC vacuum units have a much lower
initial equipment acquisition cost. less ongoing
maintenance and significantly lower operating costs
than truck-mounted yacuum systems. Also, the
company’s vacuumn systems, when combined with
MAXceptor intercept hoppers and a steel manifold
system, aflow for direct material dischargefre-
introduction into the process system thereby
significantly increasing production while lowering
materfal handling coses. Finally, MAXVAC vacuum
systens are more energy-efficient and environmentally
friendly than truck-mounted vacuum systems.

The vacuuming and pneumatic conveying of cement
powder requires significant power to initiate the
flow!mavement of the material. Cement powder flow
rates are very dependent upon material particle size,
material moisture content, material temperature and
travel distances. Once a consistent flow is establishad,
the material then flows fairly freely. Typically, cement
powder applications require berween |8 vo 22 inches
(458 ta 559 millimetres) of mercury vacuum,

The vacuum unit alr velecity and horsepower
requirements will vary widely depending upon the
required material tonnages per hour, the altitude of
the facllity and the distances the cement powder must
travel to arrive at the designated location. DeMarco
MAX VAC has found the most economical and
efficient method to transport cement powder i
through a hard piped steel manifold system, Wich a

properly calculated, sized and well-designed manifold
system, It is possible through the use of pinch valves
to direct the material flow to different locations.
When specially designed MAXceptor Intercept
hoppers are Incorporated into the averall system
design, it is possible wo discharge the vacuumed
material either back into the process system oF to A
designated scrap discharge location. Due o the
abrasiveness of the cement powder, DeMarco

MAX VAC now applies a special ceramic coating to
the exterior of selected elbows, laterals and other
manifold junctions to increase the service life of the
manifold system.

DeMarco MAX VAC' experience in installing
cement powder vacuum systems dates back over 15
years to its participation in the Malhar Cement plant
in India. The Malhar Cement project required
DeMarco to vacuum cement powdar from the
production floor and from around the praduction
machinery, and transport the collected material o
designated areas around its planc. The project
requirements were to transport the material 360 feet
{110 metres) horizonml and 80 feer (25 mewres)
vertical ata rate of 10tph.

Recendy, DeMarco MAXVAC received
confirmation it has been awarded the vacuum
equipment supply contract for Suez Cement in Egypr
Project requirements are to clean-up residual cement
powder around the production floor and machinery,
This project will incorporate MAXVAC portable
vacuum units with a steel manifold system for direct
material return into the process system. The
operational requirements of this project are to
wransport up to | Stph of material 410 feet (125
metres) horizontal and 65 feet (20 memes) vertical.

Within basic design parameters, DeMarco MAX
VAC can produce vacuum systems capable of
vacuuming/conveying material tonnages well over
25tph at distances greater than 705 feet (215 metres)
horizontal and 85 feer (26 metres) vertical.

Dome Technology: why domes are ideal for cement

The hemisphere gives you the maost volume for the |east
amount of surface area, explains Thomas W Hedrick of
Dome Technology. Dome Technology's storage dome
business has averaged constructing 30 of these each year
fgr many years. With this history, one would think that
next year, the company would simply go out and build 30
maore hemispheres, However, its mechanical systems
designers and engineers are constantly finding ways to
improve the concept. In this article, we ook briefly at
which areas we are examining and how the dome
systems are evolving as a result

The first thing we noticed was that placing the

hemisphere on a short cylinder wall was a quick way o
increase the valume. For large domes, thers was litde
additional structural cost, when the stemwall height was
about |0% or less of the diameter. In the 200 foot
diameter Figure | (see pb0}, adding a 20 foot cylinder
yields.an additional 36% volume. This simple change
adds slightly more than 20% to the surface area to the
dome shell (our costs are lingar to surface area).

The use of this lower-cost volume was quickly
adapted by material handling systerns designers. Cambelr,
a major supplier for dome reclimers, rotated its
reclalmer screw from flat toa 7" angle. In Figure 2
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below, it is possible to see the progress of 2 fly ash
storage dome with this Cambelt reclaimer during
canstruction. The scope of the mechanical system |s
clearer In Figure 3 on p63. In further refinements,
Cambelt has redesigned the reclaimer to function on a
silo:dome (a dome where the scemwall helght exceeds
113 the ol height), Aerated floor costs are a function
of floor area. When a dome is sized so that the
combination of cylinder and hemisphere produce a
madmum tolerable soil pressure (just short of requiring
piling), the total project cost |s at its lowest because the
area of the aerated floor is smallest. In Figure 4 on pb3,
one aerated floor supplier has taken the dihedral floar,
and added a slot structure to convey material away from
the domie; The slotis a four-foot-wide, concrete trench
with structural bracing 1o keep the costs low (like a
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house rain gutter with horizontal bracing struts). The
main advantage to a slot arrangement is that the
mechanical systems are outside the dome floor area.

Since domes are often bullt in the swampland next
1o the harbour, this eylinder space has been kept
generally above grade. The cerminal in Figure 5 on péd
uEos a shallow mechanical pit depth,

As we looked at the low-lying sites, we decided that
the besr storage and reclaim option is our patent:
pending drive-through terminal in Figure 6 on p&d. This
arrangement can provide a |ower cost solution by
keeping.the mechanical components to a minirmLm

The typical dome’s stair tower and bridge
arrangement for the mechanical system Is very
axpensive. YWe can greatly reduce these costs by using
our patent-pending internal chase. The chase serves asa
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maintenance access for the dome apex, 3 chase for the
filing pipes and house a vertical screw CONVeyor or even
an old fashioned bucker elevator,

The tunnelisurge bin arrangement works with
everything from highly mechanized terminals to simple
fizt storage buildings with 2 front end loader. If 2 elient
will agree to a front end lcader, the arfangament in
Figure 7 is one of the least BXpensive storage systems

Eliminating the cost of the pifings that are often
required in soil with low bearing pressures will often
iave a storage project money. One solution also
provides interior equipment clearance by using a short
cylinder wall. In this
arrangement, the

pé4. Since our construction work does nor have the
constraine of 24 hours per day, seven days a week like
the slip-formed concrete silo, we enjoy the cost savings,
WWe can further refine the savings over jump-farmed silos
because the lower silo shell thickness can be adjusted to
what is structurally required, rather than a constanty
decreasing shell thickness as in conventianal forming
)

This particular silo-dome has a mechanical floor that
prepares dry fly ash to be used as structural fill, The
terminal office, electrical rooms and mechanical rooms
are within the silo.

system has no below-
grade tunnels or pics:
Keeping the cement at
1 controlled height s
an important safety
feature.

Sometimes a more
parabolic dome shell
may replace the
eylinder, Multiple fill
lacations could alsa be
used o adjust valume
while still keeping the
material height under

control.

A comman working
CONSEraine s the
hydraulic crane’s
limitations that restrice
our practical working heighes
o about |50 feer. We have
buitt silo-dames that
withstand the pressures of
garch burial, and in ane
Instance, the silo-dome had a
erlinder diameter of 40 feet
and a height over 60 feet,

Taking the concept to the
next step, we have quoted

the silo-dome in Figure 8 on

Figure 3: the
Cormnbielt dome
for Fe u.llr.l.;c':l'.
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Mot every dome we construct is used for ship
loading. Qur drawing board currently includes a 550 i W
foot diameter football stadium which if used o store e
cement, could fill several Capesized ships! /-T_l“\\ i |
One thing that is guite certain is that even after Fy A
building around 500 domes, Domie Technology has no | §
seandard solution. Each project must be tailored to meet [
certain constraints, One thing that stays consistent, |
however, is that if we are invited into a project during |
the conceptual stage, we can often assist in arrangements ]
that lower the ol project costs. Qur patent-pending ‘ | P
drive-through domes often yleld 10% to 20% total |
project savings. = “i:I‘-_-:-' = Z-'.i‘*:::_‘
Figure 8: 1ilo- 7 i ﬂﬂ 25 - M i—
DC: B | | leioadn, | |
Whiashi s th Mr. H.ednv:k s registered professional engineer and has e —— ———
MOVEMBER been invalved with material handiing for more than 30 years. | P
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