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The Mill Laboratory

According to our experience, some companies do not see the necessity for the
equipment of a mill laboratory and for a continuous quality control.
In the years to come, however, there is a trend towards larger bakeries and/or

industrial bakeries in Iran. For these plants the mills will have to supply good
and uniform flours, i.c. of uniform quality characteristics in order to produce

doughs suitable for mechanical handling so that a trouble-free production and/or
baking process is ensured.

Only in this way it can be guaranteed that bakery products of constant structure
and quality are produced.

Therefore, the finished products must undergo continuous production controls
in the laboratory with regard to moisture, ash, granulation, gluten, colour, and
protein. .

Final Conclusion

This concludes the general considerations on the multiple possibilities of technical
procedures in a {lour milling plant.

The optimal composition and arrangement of the mechanical equipment for cach
individual requirement can, however, only be found on the basis of very dctailed
analyses of the specific conditions prevailing in the plant. Here we always sce
that a trustful contact between practical mill operation and the experts of mill
construction is the most reliable way to understand all the problems, to see them
correctly and to find an optimal solution.

Thank you for your attention.



Bulk Truck Loading:

By using this system we reach a very economical way of handling flour at a
minimum cost at a maximum of sanitation. No doubt, the future belongs to bulk

trucks for flour.

Application of electric and electronic systems in flour mills

Since a number of years we applicd the automation in flour mills, i.e. electric
interlocking systems. In the meantime the electronic is being installed and so
much computerized that 400t flour mills are working with 2 persons only per
shift and during the weekend without manpower.

These systems are in operation in a number of mills in France, Germany, Great
Britain and Switzerland.

SPECIAL SCHOOL FOR FLOUR MILLING

In my lecture I have cxplained in detail how a mill should look like and/or which
machinery should be used in order to obtain a good efficiency or corresponding

profitability.

This is only possible when having qualified staff available.

In order to educate the corrcs-ponding junior stalf, different countries have
established special flour milling schools in which the corresponding expert staff
can be trained. In Germany e.g. there exist two special flour milling schools and
one vocational school for flour milling technology in Braunschweig.

This latter has been existing since 100 years because already at that time great
importance was attached to the training of experts in the line of grain processing.
But also in Switzerland, France, Algeria and India such technical schools are

existing.

Some of your gentlemen have already visited such schools near Braunschweig
during the last few years and participated in the respective discussions.

On this occasion, I like to draw your kind attention once again to the importance
of such professional school in Iran and I appeal to you to establish such a school.
you certainly agree with me that flour milling and bakery industry are of vital
importance in Iran. After all, flour and bread are the most important basic
food-stuffs for the people in the world, as already mentioned by me at the

beginning of this lecture.

Al



In consideration of the higher capacity of the fimislied produsts, figur and heat
are conveyed by means of pneumatic pressure-type conveying lifts on which the

products are passing to the flour silo bins and/or bran tanks. By the application

of pneumatic conveying systems we will reach 2 dust-free operation with good

results concerning the hygiene.

The importance of Flour Silos

in the Flour Milling Industry
The flour silo has the following tasks:
- homogenizing

- storing

- mixing

bulk loading or bagging

The type of equipment of the flour silo depends mainly on:

- the requirement of the individual mill plants

- the capacity of the mill
- the composition of the customers.

of the flour silo depend on the mill size. As

Also si d/or holdi acit
Pk ko i flour production should be stored.

rule of thumb approx. 5-10 days of

When mills will come up to the requirements of larger, modern indu§t1'ial bakery
plants and want to fulfill all quality requirements, a flour blending plant of

resplective capacity has to form part of a flour silo.

Bagging:

pacity bagging systems with an hourly capacity

In order to reduce the cost, high-ca ;
n modern mill plants.

between 350 to 800 bags are being used i

AY



Old roller mills in existing plants can be replaced by this modern type, resulting in
1) a capacity increase of the entire plant.
2) use of less horsepower by use of anti-friction bearings.
3) less wear and less maintenance.

4) better sanitation by intensive aspiration and reduction of condensation with
less danger of creation of poisonous micro-organism resp. less bacteria count.

5) optimum of hygiene.

Altogether it can be said that due to the lower number of roller mills for a certain
capacity, the total investment cost will be considerably reduced.

Due to its intensive grinding work, max. results are obtained in the grinding
process with regard to yield. With saitisfaction we can say that already quite a
number of these newly developed roller mills are operating in Iran. We like to
address ourselves to those mill owners who are still operating with roller mills
of the old conception.

The purifier PUROMAT, type MQREF, also underwent a completely new
conception and construction.

The machine is equipped with maintenance-{ree drive with vibro motors. By a
special spring support of the machine no vibraton is transmitted to the floor and
the machine is operating at a min. noise level and nceds no lubrication.

Three sieve layers with a sieve width of net 460 mm give a very high throughput
capacity.
Thanks to an optimized aspiration system perfect sanitary conditions are

prevailing in the machine and there exists good access for cleaning and adjustment
work.

Pneumatic Conveying
Mainly fer the intermediate and finished products of a mill plant, ‘pneumatic

conveying is of great importance.

Due to reasons of sanitation, the intermediate products in the grinding system
are conveyed by means of a-pneumatic suction-type conveying system since no
residues are accumulating in the pneumatic conveying pipes. They are completely
cleaned during operation which is not the case in mechanical elevator conveying.

In the pneumatic conveying systems vermin of any type whatsoever connot
develop and/or contaminate our finished products obtained by us.

AY



like to point out that this dust might cause explosions. Most people are not aware
of this fact.

A dust explosion is, however, only possible if the following three conditions are
existing at the same time:

a) explosive dust
b) oxygen

c) a source of ignition

A mimumum of 20-60 g. dust per cu.m. is the lowest limit for mill plants. 1u
case of chokings or inadequate aspiration, this might occur. Dust explosions can
have disastrous consequences.

The most important and efficient preventive protection against dust explosions
is the exclusion of any ignition sources. Mechanically produced sparks are the
most frequent source of ignition. Especially the metallic foreign matters in the
conveying stock give rise to dangerous impact sparks in elevators, chain conveyors
and grinding units.

Magnetic separators should, therefore, be arranged at important points of the
cleaning system and ahead of the grinding system.

In order to avoid dust explosions, the following criteria shall be taken into
consideration:

installation of aspiration systems in the grain silo, in the grain cleaning section,
mill, and flour silo. Moreover, possibly each flour silo bin should be equipped
with a top-mounted filter.

Electric bulbs should always be provided with protective glass.
All motors should be of protection type IP 54. This refers also to the switch
plant.

Welding work shall by no means be effected in buildings exposed to dust and/or
no open fire is permitted.

The most important criteria should be: no smoking.

Grinding System

With regard to the mechanical equipment of the grinding system itself, the
highi-capacity roller mill AIRTRONIC, is developed with its power-compact
roller bearing unit and roller drive occupies the first place among the roller mills
offered throughout the world. With this new generation of roller mill the result
is capacity-wise a maximum specific out-put which allows a reduction of the entire
roll length in the grinding system.

AY



In modern technology and in continuation with the dry stoner machine we
recommend the:

Automatic Moisture Control "AQUATRON"

"AQUATRON"

Two units are required for the automatic dampeningz AQUATRON and
intensive dampcner.

Wheat with natural moisture is dampened automatically and continuously to a
specilied moisturc content.

The moisture is being controlled by an clectronic device.

The automatic water proportioning apparatus MOZD is calculating the required
water quantity and adding it to the wheat flow in a subsequently arranged intensive
dampener.

In this way the mill can be operated in a more uniform and better way aiming
at a constant wheat moisture and constant final moisture content of the product.

The machine corresponds to the present requirements with regard to main-
tenance and sanitation.

Impact Detacher

The impact detacher (Sterilator) is used for infestation control in the cleaning
section. We know that in the affected and partly hollow grain kernels, pests,
larvae and eggs as well as animal excrements are to be found.

The same machine is also used as impact detacher for flours. This measure is to
ensure that during longer storage periods no larvae will hatch out from eggs being
in the flour and give trouble to the baker or the housewife.

Coming to the end of the cleaning section I like to mention that a very intensive
cleaning is necessary. According to our own experience and to the millers Iranian
wheat is containing 6-8% of impurities, which is offal. In gencral, on the
international market however we have only 2-4% at a maximum.

Due to the high percentage of offals there is an intensive wear of the cleaning
machinery and when recommending cleaning systems attention must be paid to
the installation of additional machines in order to produce flour free of bacteria,
free of toxin and micro organism and of good quality.

Aspiration means Application of Filters
In the cleaning section it is important to obtain a maximum cleaning of the air.

The best effect is offered by suction filter dust collectors. Envionment problems
are being eliminated and there will be no more pollution.

In mill plants, certain dust problems cannot be avoided. On this occasion, we

AD



Combinator MTCD
This machine is used for the classification of grain.

By a new design within the range of air circulation, it was posiible to apply the
recirculated air principle also to the combinator.

The product flow is classified in the following fractions:
- heavy product 70% - 80%

- mi xed product 20% - 30%

- light product (according to machine variant).

- stones.

The stone separation degree is identical to that of the normal stoner Vibrostoner.
This machine is consequently a combination of the approved machines con-
centrator and stoner.

Due to the good classifying work according to the specific weight, the impurities
are shifted into the mixed product. A further treatment of the heavy product is
not required.

Horizontal Scourer with Recirculated Air Aspirator

The recirculated air aspirator is arranged subsequently to the scourer. Hull
particles, husks, small seeds, insect fragments, hollow grains are separated.

As it is known, in the flour milling technology it is necessary that the wheat must
have a certain moisture content for the grinding process. This will give the wheat
a mellowness for easy grinding with maximum results for extraction of flour.

In the past a wheat washer has been applied, however, all over the world this
machine is no longer being used due to:

- high investment cost
- high energy cost
- high maintenance cost

- high water consumption

- problems with waste water.

The only countries in which the washer is in operation is Iran and Turkey. In
Germany the Government Research Center in Detmold has proven in a number

of tests that the "dry cleaning" method is as good as the "wet" process but creates
less problems.
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cleaning machine for application in the silo and mill cleaning area.

Coarse impurities, such as maize, beans, lumps, ear pieces, etc. are removed on
the first sieve layer -- the scalping screen.

Fine impurities, such as sand, dust, small seeds, grain tips, etc. are removed by
the second sieve -- the sand sieve -- as throughs. Then the wheat is flowing
into the recirculated air aspirator MVSO.

The Recirculated-Air Aspirator is used wherever light impurities, such as dust,
husks, shrivelled grain, etc. are to be separated from the grain, namely in the
silo, in the cleaning section and directly before reaching the mill. The recirculated
air aspirator can be used as individual machine or in combination with a separator
-- as shown before on the picture -- or in combination with a scourer.

The machine is operating with 100% recirculated air. Due to the good regulation
of the double adjustable wall, there is no need [or a separate adjustment of the
air quantity.

An aspiration of 5 cum. air is required only for the inlet box. Special
characteristics of this machine are: very high degree of separation, double

adjustable wall, precise setting of the separation degree, light product separator
with high separation effect, insensitive to capacity variations.

I like to give still a brief definition of the term recirculated air:

The process air required by a machine is not conducted into the open air but is
recirculating within the separation work.

Advantages:

in new mills, where all main machinery of the cleaning section are being used in
their recirculated air version, an aspiration is only required by the vacuum in the
machines and conveying elements.

The aspiration system as such is simplified, filter as well as low-pressure fans
can be of smaller dimensions. This reduces also the power requirement.

Capacity increases in existing plants can be effected without an extension of the
filter plant. .

Problems with overcharged filter systems can e.g. be solved by the use of a
recirculated air aspirator behind the separator or a new stoner.

Stoner with Recirculated-Air System MTSC Scheme

This stoner model is equipped with fan and preceding separator for air circulation
and reaches and optimum of stone separation.

AY



2 . Optimization of Flour Quality and Flour Yield:

By optimally cleaned and prepared grain as well as an improvement and
regularity of grinding, an optimization of quality and yield of the finished
products is achieved. Moreover, an extensive independence resp.
avoidance of human errors in handling is reached.

3 . In order to obtain these aims new machines have been developed to reach:

3-1 - higher specific capacities and keeping resp. increasing the efficiency.

3-2 . minimum of wear of the machines.

3-3 . minimum of maintenance.
3-4 | consideration of environment with application of filter.

- 3-5 . reduction of noice level.

3-6 . provision of safety devices.

Arrangement of machines in the modern wheat cleaning diagram with circular
air and stoners:

The design of the machinery in a cleaning section is mainly determined by the
demands on the finished product. Mills, producing e.g. first grade flours for
special doughs or coarse flours for the pasta preparation, must be able to supply
a flour completely free from specks and stones.

This demand requires the separation of black seeds and can be met by using
indent cylinders and disc separators. Moreover, special care is also to be given
to the separation of toxic weed seeds such as scabiosa.

This also applies to the production of special whole wheat products, from which
not only seeds but also oats, barley and soybeans have to be removed.

The use of recirculated air machines -- as shown in the diagram -- offers the
following advantages:

The air conditions in the cleaning building are rather stabilized. A power redution
of altogether approx. 10% is resulting and the filter plant is limited to one -
third.

The available recirculated air machines offer solutions which cannot only be
efficiently integrated in new plants but also in existing ones.

Hereinafter we like to present our approved cleaning machines.
Separator CLASSIFIER with subsequent Recirculated - Air Aspirator is a

AA



By intensive measures in the line of wheat cultivation, in Germany wheat varieties
with a steadily increasing protein content were produced, namely in:

1990 with approx. 13.5%.

These high protein values are the result of a continuous progress in wheat
cultivation over the years with respective fertilization.

In Iran the mill owner is continuously receiving wheat supplies from the national
siolos since his own silo capacity is very limited and consequently he cannot effect
a wheat selection for grinding. For the mill owner this situation is an impediment
to his work since, as is well known, he shall supply a possibly uniform finished
product for the baker so that the latter can produce bakery goods of invariable
quality.

When storing freshly harvested or imported wheat, only a pre cleaning is possible
and, therefore, an intensive cleaning is only effected in the mill plant.

These mill plants will not have to be provided by profitable investments for the
machines and the respective building as well as energy and staff employment in
such a way that there will be a right of existence and/or rentability.

When receiving the wheat in the mill, special care shall be given to an intensive
dust collection in order to remove the high portion of micro organisms.

Analyzing the technical development in the cleaning section during the past two
decades, we find that today technically advanced plants with a high level of
automation are available for the cleaning of grain.

Although the continuous sequence of cleaning has been realized since decades,
in the last years we have reached a very high technical level by the employment
of always newly developed machinery, and progress is still going on. There is a
continuous search for new solutions.

The objective in view can be listed as follows:

1. economy in Design and operation of Flour Mills:

1.1 plant layout with regard to efficiency in any respect.
1.2 technical solution of machine constructions.

1.3 Reduction of operating cost concerning power consumption.

minimum of manpower.

AR



MODERN FLOUR MILLING
TECHNOLOGY
HANS - JOACHIM KOCH

BRAUNSCHWEIG - GERMANY

Ladies and Gentlemen,

First of all, I like to thank for the invitation to the Flour Milling and Pasta Seminar.
For me it is a great honour to be on the programme. On this occasion I will give
you a Presentation of modern flour milling technology. :

We all know that for a great part of the world population wheat represents the
basis of nutrition. For the approx. 55 million inhabitants of the Islamic Republic
of Iran approx. 6 mio. tons of wheat per year are ground, which means that
each inhabitant is consuming approx. 120 kg. of flour per year.

In Germany we are consuming approx. 60 kg. of flour per year.

From these figures you can gather that the consumption of flour and/or wheat is
of great importance in Iran and that it is the most important food for the
population.

The wheat types harvested in Iran are of differing qualities, mainly depending
on the atmospheric conditions. As is known, the wheat quality distinguishes itself
by the moisture, the ash and accordingly a possibly high flour portion in the
individual grain kernel as well as the protein content which is influencing the
baking quality.

After the war, in Germany approx. 4 million tons of wheat per year were imported
since wheat was not available in sufficient quantity and/or only of poor qualities.
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Once the manufacturing is finished the product can be stored or
directly packed.

The presses are equiped with stainless steel mixing troughs, shafts and
paddles. The extrusion worms are of stainless steel as well. The unique
cooling system and the oversized trust bearing and gear boxes will allow
these machines a perfect operation and troublefree running over many
years.

All dryers are made of stainless steel, mounted on adjustable feet (no
heated foundation needed). The panels can be easily opened by handles
wich allows a fast maintenance and cleaning.

The belts of the short goods dryers are made by special reinforced
aluminium slats with the optimum of aeration and the maximum of
Livetime. The chains for long and short goods are driven by Level
gear-shaft transmissions. At the final dryers, the exhaust air will be
re-used until the air is fully Loaded with water. Thanks to this design
(dryers supported on feet, sxcellent panels and re-use of exhaust air), the
energy saving is remarkable.

Today macaroni plants of modern design can produce under absolutely
hygenic conditions because the whole process from reception of the raw
material up to packing is fully automatic and no manual operation is
required.
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homogenize mixing. It then passes via a vacuum device into the main
screw or screws where the dough is extruded under heavy pressure and
passes through a rectangular die of 2000 mm width. The spaghetti’s are

r5m 21 bl predtesn

simultaneously spread over two or four sticks. The loaded sticks will pass
the dryers which have different climates and are controlled independently
by automatic climate controls (8 sections). Before conveying to the
stripping-off and cutting machine the goods pass a cooler and are cooled
to the ambient climate. Also this unit is controlled by the automatic
climate control. After passing the cooler either the product can be stored
in a stacker (during night shift) or the product will be stripped-off the
sticks and cut in two equally lengths. The empty sticks will return below
the dryers automatically to the spreader where new products can be
Loaded. The drying time is between 4 ¥: to 5 hours, depending on the
product shapes. The drying temperature will be between 80 to 95°C. The
cut spaghetti’s will be packed manually or with an automatic packing
machine.

4. Continuous Short Goods Line Type Turbothermatic

The feeding of the mixer is the same as described for long goods.
However, the extruded dough is pressed through a round die. The
product (sea-shells, elbows etc.) is cut directly at the die, the length can be
chosen in accordance to the requested shape. The wet product (about
30% H20 passes a shaking pre-dryer or dryers for surface drying and
finally a pre-and final-dryer. The pre-dryers can be drum or belt dryers.
The final dryers are equipped with belts. All dryers are automatically and
independently controlled by the automatic climate controls.

At the end of the drying line a cooler is installed. The drying
temperature is between 90 to 100°C and the drying time between 2 and 2
Y2 hours.
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The most popular ones are the long and short goods. '1ne ucs. w....
twisted goods are only popular in certain countries. I will therefore only

explain

3. 1 Continuous Long Goods Line Type Turbothermatic
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1. 1 Discontinuous Feeding and Mixing Plant
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The required raw material is forwarded via a blower from the silo plant
to the hopper above the feeder. The feeder regularely doses the quantity
of raw material and liquid and leads it into the high speed mixer where the
liquid is uniformly distributed and will pass the mixer of the extruder for
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2. Automatic Storage, Mixing and Feeding Plant

2. Automatic Storage, Mixing and Feeding Plant

The various components of raw materials, received by bags or in
certain cases by bulk trucks. The bags are emptied manually. The goods
pass a control sieve and are transported by a blower to the selected silos.

According to the blend the various needed components are
pre-selected by the weigher control and discharged by a fibro discharge
apparatus, dosed by a screw conveyor via pneumatic transport, to the
cyclone above the doser. A central aspiration will collect the dust or as an
alternative, to eliminate a mixture of dust, each silo receiver has separate
filter.

The four common systems in the macaroni industries are:

- Long goods spagehtti, macaroni, long noodles, lasagne

- short goods elbows, sea-shells, soup shapes lasagne, vermicelli,
noodles

- nest goods

- twisted goods
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By operating the dryer with higher temperature and specially chosen
diagrams the natural colour will be activied by the Maillard reaction
without adding any additives. The higher temperature will as well
reinforce the available gluten which results in a better cooking quality.

To reach this goal however, the extruder design has to be in such a way
that the dough can be extruded with a temperature not over 50°C. Above
this temperature a partial destroying of gluten will take place. To reach
this temperature the cooling device of the extruder must be optimal and
the quantity of water should be regulatable.

Without going more into the details of the raw material I would Like
to start to explain the machineries needed in a new modern macaroni
factory. I would Like to separate such a factory in two sections.

A) Feeding storage and mixing of raw material
B) Production Lines

A) Feeding Storage and Mixing of Raw Material

Depending of the capital availability, Labour cost and capacities the
degree of automatisation can be quite variable. In my paper I would Like
to introduce two typical handling systems.

1. 1 Discontinuous Feeding and Mixing Plant
The operation of this Plant is as follows:

The necessary quantity of the various raw material is weighed on a
platform scale and fed manually into the feeding hopper. The below
mounted screw conveyor forwards the blend into the mixer. The blend is
uniformly mixed discharged via a botton slide and the screw conveyor
forwards the goods into the air-lock and via the blower into the cyclone
mounted above the doser of the extruder. The dusts is collected by jet-air
filter.



RAW MATERIAL STORAGE AND PRODUCTION OF
MACARONI

P. Giger

Today macaroni products are among the most important commodities
of the world and due to the long shelf life and high protein content of 12
to 14% (rice about 7%) the demand is growing fast and steadily.

In the age of fast food, the macaroni market is growing very quickly in
the biggest part of the world. Because the raw material is a very important
item in the production of macaroni, I would like to give some explanation
in this respect and I will start to explain the needed production eqipment

later on.

The raw material for macaroni use has to be mainly durum wheat
semolina. The reason for this is, that the durum wheat has a yellowish
colour and the gluten is very long and strong. Due to the facts that durum
wheat is growing in certain countries only, this type of wheat had to be
imported in so many countries where soft or hard-soft wheat is available
or there even is a surplus.

One of the main differences of soft wheat compared to durum wheat is
the quality of gluten. Unfortunately the gluten of the soft wheat is rather
weak and therefore, the cooking quality of the product is not as good as
from durum wheat. To reduce this disadvantages to a minimum our
reseach centre found ways to improve the quality of gluten by applying a
new drying technology. This technology forced us to design the new type
of dryers, called turbothermatic.

In the macaroni industry the final product is judged according to the
visual appearance and the cooking quality. we are very fortunate to
inform you that our new generation of lines are able to assist in
improving both.
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