
ISSUE 6 
2016

Cement  Lime  Gypsum 
Zement  Kalk  Gips 

www.zkg.de MATERIALS

SPOTLIGHT

PRODUCTS

PLANT REPORT

MATERIALS

PROCESS

Separate grinding for higher-performance cements 14

Digital measurement technology for gears 15

Difficult environment safely overcome 17

Effect of alkali content of raw meal 26

Celitement – a Technology Assessment 48

      Investigation of the influence of crystal 
                      morphology on the strength  
              development of various a-hemi- 
                 hydrates by use of an in-situ  
                     ultrasonic technique and  
                                  complementary  
                                           method 

                                    18



www.zkg.de40    ZKG 6 2016

The IBAU Cone silo was a revolution. Now the 
company wants to do it again. This time IBAU 
 Hamburg will not be revolutionizing, but evolution-
izing silo technology. IBAU is dreaming big and set-
ting the course for the future: “Tomorrow’s silo will 
ensure perfect flow, evolve into a work of art and 
o!er new functions aside from just storing cement.”

2 Ensuring perfect flow

In tomorrow’s silo the central cone will continue to 
be the key in creating perfect flow. The cone pro-
vides a material displacement function, allowing 
an optimal flow profile in the silo, and forms a ring 
space on the silo bottom. The ring space is divided 
into individual aeration sections and the material 
transport distance from the silo walls to the dis-

1 Introduction

In the mid 1970s, the existing silo solutions for large 
capacity silos with a diameter of more than 10 m 
used the same process of aerating the entire silo floor 
in order to generate flow. The pneumatic discharge 
equipment of the time was not capable of completely 
emptying such silos. As a result, the material in the 
center provided core flow, but the material close to 
silo walls simply stuck. The results were poor silo 
flows and reclaim rates paired with high power con-
sumptions for the compressed air.

With the introduction of the IBAU Central cone 
silo (Figure 1) the situation completely changed and 
improved. There are more than 10 000 of these silos 
in operation at various customers’ sites around the 
world.

IBAU HAMBURG

IBAU’s silo of tomorrow –  
generating perfect flow, evolving into a 
work of art and providing new functions

The cement plant of the future

PROCESS



ZKG 6 2016   41

charge openings is signifi cantly reduced. Further-
more the central cone has advantages for the silo 
construction and allows various multi-compart-
ment concepts. The discharge equipment as well as 
packers and other equipment can be located under 
the central cone, depending on the silo diameter, so 
that the silo space is fully used.

Figure 2 shows a controlled material discharge 
in an IBAU Central cone silo with a 30 m diameter, 
measured by 3D-laser scanning technology. The 
technology not only illustrates how a mass fl ow 
in a silo can be achieved, it also demonstrates how 
uniform the fl ow from the di! erent discharge sec-
tions is. The company is using such measures to 
optimize its silo technology and to incorporate the 
knowledge in its “Safety First” silo concepts [1].

Today, materials handling and storage systems 
use signifi cantly improved e#  cient pneumatic and 
mechanical materials handling equipment com-
pared to forty years ago when the cone silo was 
invented. An example of a combined pneumatic-
mechanical type of equipment is the IBAU Screw 
pump. These pumps are used to feed bulk material 
into pneumatic conveying lines, pulsation-free and 
with a variable material feed between 0 and 100 %. 
Two features distinguish this pump: easy and quiet 

running, even under no-load conditions and the 
easy removal and refi tting of the screw without 
disturbing the bearing seats. IBAU Hamburg has 
equipped more cement silos with extraction sys-
tems than any other supplier and has always set 
the standards for this technology.

Generating perfect fl ow in a silo for the future 
will however no longer be restricted to the fl ow of 
the product, but will encompass the fl ow of the com-
plete system including the energy it requires to op-
erate. Focusing solely on the mechanical parameters 
of the extraction components is no longer enough. A 
time in which we use nature to generate our power 
and drive around in hybrid and electric automobiles 
also calls for the setting of a new standard when it 
comes to silo design. The silo of tomorrow will make 
the complete extraction process highly e#  cient. It 
will meet today’s requirements of cement produc-
ers in minimizing the energy requirements. In or-
der to accomplish this, IBAU designed the ground-
breaking Gdischarge system. The idea  behind the 
Gdischarge is to optimize the energy requirement 
for large cement silos with an advanced discharge 
control system focused on minimizing energy con-
sumption. Using specially designed blower and 
compressor technology, the consequent limitation 

TEXT Mario Rämmele, IBAU Hamburg, Hamburg/Germany

The following article is the second part of Haver & Boecker’s “The cement plant of the 

future” series of articles (for part one see ZKG 1-2/2016, pp. 48–55). This part examines 

how silo technology and design can signifi cantly contribute to the cement producer’s 

success. Some 40 years ago, the IBAU Central cone silo revolutionized the design of the 
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silo. Forty years is a long time in the assessment of IBAU Hamburg, an EPC Engineering 

house located in Hamburg and owned 100 % by Haver & Boecker. Convinced it is time 

to “play it again, Sam”, IBAU is evolutionizing the silo.
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of the di!erential pressure for the silo bottom aera-
tion significantly reduces the power required for the 
generation of the compressed air.

Using Gdischarge, it is no longer necessary to 
use screw or rotary lobe compressors for the silo 
extraction system. Instead, positive displacement 
roots blowers are able to achieve the required 
overpressure much more economically. No com-
promises have been made to the IBAU Central cone 
technology which is characterised by a number of 
separate discharge outlets. All system components 
such as fans and metering devices are designed for 
maximum discharge capacity and optimized by 
the Gdischarge system for the required discharge 
situation. This means that during operation the air 
volume flow of the blower is automatically adjust-
ed via a controller. Alternative discharge require-
ments for downstream conveying to varying num-

bers of trucks, railcars, mixer and packing plants 
can be integrated in the control procedure.

Figure 3 illustrates how the aeration air can be 
adjusted in silo systems with several downstream 
loading and transport facilities. A frequency con-
verter for the blower and a pressure sensor at the 
blower form a control unit, which is linked to an 
intelligent controller (BB). This controller regulates 
the opening and closing of the flow-control gates for 
the silo discharge to achieve the necessary discharge 
rate, and adjusts the motor speed of the blower de-
pending on the back pressure in the flow line. Target 
and actual pressure in the flow line regulate the air 
quantity of the blower. The blowers being used al-
low a very wide control range from 25 % to 100 %. 
It goes without saying that these blowers are robust 
and durable, very easy to service and maintain and 
provide complete oil-free aeration air.

1 IBAU Central cone silo
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2 3D-Laser scan of a 30 m silo
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In the last couple of years large-scale tests have 
been made at the silo plants of several clients to 
identify how the new system compares with exist-
ing silo extraction systems. The results were bet-
ter than expected and the savings increase with the 
discharge rate. Up to 25 % of the energy consump-
tion can be reduced, which results in amortization 
rates of 3-5 years for the new equipment. Another 
aspect is the reduced wear within the system due 
to a reduction in the air quantities and velocities, 
which results in reduced maintenance costs. Fur-
thermore, the filter loads are also reduced. Another 
positive e!ect is that faster loading operations for 
trucks and railcars can be achieved due to less aera-
tion in the cement.

Last but not least a very positive e!ect is 
achieved on the formation of flow funnels in the 
silo. Because of the reduced silo aeration pressure 
and aeration air quantities, the flow funnels in the 
silo are smaller in diameter and the core funnels 
do not touch the silo walls so that the horizontal 
pressures on the silo walls are more homogenous 
within the silo and peak loads are reduced.

3 Evolving into a work of art

“Our customers, especially the privately held com-
panies, are often owned, chaired or managed by 
very forward-looking people. They do not just 
want to make cement, but change the course of the 
world”, finds Reiner Meyer, Managing Director of 
IBAU Hamburg.

If cement producers want to brand their im-
age by conveying their message to their markets, 
customers, employees and their local regions, what 

billboard is better suited for that task than their 
very own silo? It is big, tall and stands out as a land 
mark. It can be formed and it can be shaped accord-
ing to the desires of the big dreamers.

Cement producing pioneers are doing exactly 
that. They are using their silos to express them-
selves, their goals and their way of thinking. As a 
result, they are turning formerly dull and unexcit-
ing silo structures into works of art. Following are 
three examples in Paris, New Zealand and Sweden.

3.1 Vive le Terminal

A new cement distribution center opened in 
Bruneseau on the ring road of Paris, the Boulevard 
 Périphérique. The terminal was built by Semapa, 
a public local development company in Paris, and 
is operated by Ciments Calcia, which is part of the 
Italcementi Group. Bruneseau is a fast growing 
 urban district at the end of the Avenue de France 
in the Southeast of Paris, and is linked to Paris and 
its suburbs by a pedestrian axis and a driveway 
lined by hundreds of homes and cultural amenities. 
The cement distribution center is also linked to the 
Austerlitz rail station and faces the Berlier build-
ing. The challenge for the architects was to make 
the industrial project fit into the neighborhood and 
agree with its neighbours [2].

The new terminal is a masterpiece of indus-
trial architectural design living in harmony with 
its environment. Located on a site of only 4500 m2, 
and consisting of two multi-compartment storage 
silos, each with a volume of 5500 m3, a diameter 
of 20 m and a height of 37 m, an oval-shaped 
stair tower/elevator building and two silo-shaped 

5 Rail car unloading 
lanes
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horizontal o#ce/ laboratory buildings (Figure 4). 
Two rail unloading lines are integrated into the 
terminal and roads provide easy access for trucks. 
Each silo has two truck loading lanes below it for 
optimum cement distribution. To accommodate all 
the buildings and facilities on the site, some of 
them were built below the eight lane Périphérique 
and some were built on legs or columns above the 
driveways.

The terminal has an annual capacity of 400 000 
to 500 000 t and is supplied completely by rail, so 
that road tra#c problems are eliminated and en-
ergy consumption as well as GHG emissions of the 
terminal logistics are minimized. Ciments Calcia 
has a partnership with Freight SNCF/RFF for the 

terminal. Two trains per day will supply nearly 
2500  t of cement. Each train can haul up to 26 
railcars, which can be split and unloaded on two 
parallel rail tracks (Figure 5) in about five hours. 
The high unloading rate of 2 x 100 t/h is achieved 
by a new railcar design and railcar connections to 
four unloading pipes. The railcars are 12.5 m in-
stead of the standard 16.5 m length which makes 
them more compact, and they have large 150 mm 
openings for a quick discharge.

3.2 Silos upside down

The Auckland metropolitan market in New Zealand 
has been serviced by Golden Bay Cement for the last 
30 years with seven separate silos in a 12 000 t stor-
age depot located at Hamer Street on the Wynyard 
Point waterfront. The tallest cement silo was almost 
40 m high. Golden Bay decided to relocate the Ham-
er Street site to Bledisloe Wharf in the eastern oper-
ating port of Auckland to make way for the redevel-
opment of the Wynyard Point Tank Area farm [4]. 
This area was then redeveloped into a world-class 
waterfront marine village with retail, residential 
and tourism facilities alongside commercial marine, 
fishing activities and public open green space.

The new Eastport terminal facility comprises 
one large low-profile bulk storage building and 
a separate distribution centre at nearby Plumer 7 Aeration panels

4 Paris cement terminal
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Street. The storage building (Figure 6) is specifi-
cally engineered and architecturally designed. It 
has a capacity of 25 000 t, doubling the former de-
pot capacity. The 18 m tall bulk storage facility is 
90 m long and 30 m wide. The horizontal design 
of the storage facility minimizes the disruption of 
views for the community living and working in 
downtown Auckland. The structural design of the 
low-profile building required innovative solutions 
to address the fact that the facility is erected on a 
reclaimed land greenfield site. The location of the 
storage building allows for the delivery of cement 
by ships from the nearby deep water berth.

The facility accommodates six compartments 
(storage bays) with a total capacity of 20 000 t. For 
cement extraction from the storage bays a technol-
ogy is used, which is normally integrated in self-
unloading cement ships. The entire floor area (Fig-

ure 7) is equipped with inclined aeration pads that 
have an air-permeable fabric on the upper side. 
The aeration air is blown under the fabric in order 
to fluidize the cement on the fabric. The floor areas 
are divided into a number of aeration sections. All 
the extraction and cement transport equipment is 
housed in a large triangular shaped bulk store re-
claim tunnel, which runs along the full length of 
the storage facility. The transfer tunnel contains 
IBAU Screw pumps, which transport the cement 

from the storage bays over a distance of 170 m to 
one of the silos in the distribution centre with a 
capacity of 5000 t.

3.3 The taste of Vikings

Cementa AB, part of the HeidelbergCement group, 
decided on a new cement terminal at Norra Hamnen 
(Northern Port) in Malmö/Sweden. The new 30 000 t 
multi-compartment silo (Figure 8) was designed to 
fully cover future needs in terms of storage capacity 
and cement types. The terminal location allows the 
feeding of the silo via Cementa’s own cement carri-
ers. Cement distribution is by trucks and as railcars 
because there is a railway line next to Norra Ham-
nen. The silo location has less environmental impact 
on nearby residents than the former cement depot 
in Linhamn. The depot area of Linhamn was taken 
over by the Malmö Municipality to install a recrea-
tional area with attractive apartment houses.

For planning and construction of the new termi-
nal there were a number of project challenges [3]. 
The architectural aspects required for a tall silo with 
some aesthetic features. In addition to the planning 
permission, special permits were required to set up 
and operate the new cement terminal. Strict envi-
ronmental demands had to be fulfilled including a 
low noise level. Other challenges derived from the 
chosen project site, which was characterized by a 

6 Flat storage facility
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9 IBAU Mechanical 
mixer

soft underground on top of a 15 m deep rock forma-
tion. Cementa/HeidelbergCement decided to handle 
the project turnkey with a fixed budget. Delivery of 
major equipment should preferably be from a single 
source, which was also able to provide bank guaran-
tees for the project. And  finally a narrow time frame 
was given for the project to be completed with just 
18 months of construction time.

The architectural design of the silo resulted in 
a white-pigmented silo surface which included two 
vertical conveyors situated in a stair tower, with a 
circular design and fabricated in segments. After 
installation of the conveyor, the tower was covered 
with large white surface sheets, so that the silo and 
the stair tower formed an integral part.  Other high-
lights are the blue glass facade with night illumina-
tion on the silo top as well as a tubular walkway 
with an integrated fluidslide conveyor between 
the terminal jetty and the silo. It has always been 
 Cementa’s ambition to have an aesthetically pleas-
ing and functional terminal facility, which was 
achieved with this project.

4 Providing new functions

The silo of tomorrow will also o!er new functions, 
unthought-of forty years ago. Take the previously 
mentioned Cementa Silo in Sweden. Believe it or 
not, but at the top of the silo, the customer used 
the space to create a large conference space. Con-
sidered the highest board room in Malmö, it not 
only o!ers the features of a meeting room, but an 
unprecedented view.

Making works of art and placing a conference 
room at the top of a silo may not be everyone’s 
cup of tea, but one thing all cement producers are 
facing is the constant threat of margin loss due to 
overcapacity. The modern cement producer is look-
ing for new business options, when the markets for 
standard cements signal a decline.

Such options can include the production of spe-
cial cements and dry mortars. There are hardly any 
limits to the properties and applications of mineral 
factory-mixed mortars. Weather protection, heat 
protection, noise protection, fire protection, level-
ing and finishing of floors, interior climate, living 

10 Silo conversion

8 Malmö terminal 
by night
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comfort and the aesthetics of the building are all 
crucially a!ected by the contents of the mortar. A 
new trend is eco-friendly dry mortars. Accordingly 
the market for these products is now growing espe-
cially in emerging markets in the Far East, Middle 
East and Latin America.

Premixed dry mortar plants comprise sand 
preparation, storage and feeding equipment, ma-
terial metering, weighing and mixing systems 
and dispatch facilities, which usually include a 
packing plant. There are concepts for tower mix-
ing plants and in-line mixing plants. Tower mix-
ing plants (Figure 9), which are characterized by 
a vertical plant configuration and favorable ma-
terial flow have been used by IBAU Hamburg for 
some years in premix dry mortar plants as well as 
blended cement plants, and there are a large num-
ber of existing IBAU reference sites in these two 
industries. Depending on the annual throughput of 
such plants, either multicell concrete storage silos 
or steel storage silos are used. For the premix dry 
mortar industry the steel design is more usual.

All of this means that the silo of tomorrow 
will be equipped with more functions than just the 
storage of cement. They will be designed to store, 
convey and mix cement, sand, adhesives and other 
products. Building new plants is not always neces-
sary. Proven added value is possible from the in-
spection and optimization of existing plants and 
equipment to eliminate bottlenecks such as blocked 
silo volumes and to improve the capacity utiliza-
tion of the plants (Figure 10).

For such retrofits, modernizations and conver-
sions and for spare parts services, the use of high 
quality components almost always pays o!. Paying 
specific attention to small, but critical components 
such as flow-control gates, mobile loaders and 
loading chutes makes the big di!erence. The IBAU 
Mobile loader (Figure 11) has become synonymous 
with reliable, quick and dust-free bulk loading of 
road and rail tankers (Figure 12). The IBAU Flow-
control gate has become a standard silo discharge 
device, due to its reliability and innovative design. 
The basic type is available with di!erent actuators 
to allow an accurate material flow.

5 Outlook

The last few years may not have been the easiest era 
in the cement business. Declining prices due to over-
capacity have made us realize that we must adapt 

our business to new times. However, if we view 
the challenges we are facing as an opportunity, we 
can use the current situation to change the world. 
If we use modern technology paired with a di!er-
ent outlook on our industry, we can make cement 
cleaner and more e#cient than ever before. We will 
no longer have to flee into rural areas to make our 
cement, but can produce cement for  people amongst 
people. Doing that will transform the image of ce-
ment from a dirty, polluting and energy ine#cient 
consumable to a clean and e#cient building block 
of society. IBAU’s silo of tomorrow will significantly 
contribute to this goal by ensuring that material, 
processes and energy will flow perfectly. IBAU’s silo 
of tomorrow will be designed in an artful manner 
so that it will blend into its environment. Finally, 
IBAU’s silo of tomorrow will provide new functions 
to make a broader range of cement-based products, 
thus reducing the costs to make cement. The future 
of cement will be bright, if we make it bright.

11 Bulk loading 
 equipment

12 IBAU Mobile loader
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