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Transparent process
Zeppelin’s current technology already meets future  
requirements for the production of bakery products.

C onsumer demands for qua-
lity bakery products are 
rising. This primarily con-

cerns ensuring hygiene standards, 
but also aspects such as even 
browning of the end product, or 
increasing requirements regarding 
the shape of the baked product; 
the latter automatically involves a 
higher level of automation in the 
baking process. At the same time, 
process technology requirements 
are increasing. Zeppelin Systems 
provides the answers in the form 
of new ideas for innovative produc-
tion processes to achieve perfect 
baking results.

Process knowledge

Consumer trust is fragile and once 
this has been shaken this can mean 
a drop in sales for the company 
concerned in the best case scena-
rio. What is much more serious, 
however, is the extreme amount of 
work and effort involved in trying 
to re-establish a good image after 
the damage is done. Therefore, 
in order to produce high quali-
ty bakery products this not only 
requires the relevant systems and 
equipment, but the quality also 
needs to be demonstrated. Alt-
hough the transparent manufac-
turing process, as represented in 
other sectors with the keyword 
“Industry 4.0”, is still to be fully 
implemented, this path of trans-
parency is seen as the standard 
for the future. One thing should 
be clear at the outset: additional 
measuring technology, multiple 

control points in the process, or 
documentation of every single pro-
cess stage will not replace expert 
knowledge of the baking process. 
Only those who command the enti-
re process - from the acceptance of 
raw materials to bulk material and 
liquids handling, and process tech-
nology to baking - are in a position 
to intervene at the right point in 
the process when measured values 
show abnormalities. The entire 
process becomes even more effec-
tive if innovative process technolo-

gy and sound automation systems 
interact. The quality of the end 
products is improved, availability 
of the systems is increased, and 
energy expenditure is reduced.

Standardized 
interfaces

At Zeppelin Systems, focus has 
long been on the issues surroun-
ding quality assurance throughout 
the process of producing bakery 
goods. For example, the company 

Zeppelin systems help support the 
industry, for example, with continuous 
production of sour dough – here with 

the new Shear Dos (shear stream 
mixers) with WIP function.
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is one of the pioneers in conti-
nuous preparation processes (see 
box). This includes working clo-
sely with science centres on con-
tinuous dough production. For 
instance, it is currently coopera-
ting with Weihenstephan at the 
‘University of Technology, Munich’ 
(TUM), on designing standardized 
interfaces to transfer measure-
ment data, i.e. quality parameters, 
performance data from the most 
diverse machines, or process data 
to a master control system. While 
in other industries these interfaces 
have long been standardized, the 
baking industry is lagging behind 
in this respect. This means dou-
ble expenditure and unnecessary 
costs; for example, the transfer 
from the flour mill to raw materi-
al acceptance in the bakery. These 
days, every flour mill collects qua-
lity data, such as moisture, gluten 
and starch content, both upon 
receiving the grain and releasing 
the flours for delivery. This data, 
however, is not passed onto the 
systems of the processing com-
pany. This means sampling takes 
place again, followed by recording 
of the results. Other aspects have 
an effect on food companies with 
several sites worldwide. In order to 
produce cost-effectively it would 
be useful, for example, to integrate 
raw material and end product qua-
lities into process control, and 
exchange and compare this qua-
lity data across the company to 
enable benchmarking. At Zeppelin 
Systems, we have already set the 
wheels in motion to get one step 
closer to realising this vision. For 
instance, it is possible with the aid 
of near field infrared technology 
(NIR) to examine raw materials, 
e.g. flours, to see if they comply 
with the ordered quality in terms 
of moisture and protein content, 
and colour. The measured flour 

values are recorded online, dis-
played on-screen in diagrams, and 
fed into the Zeppelin Prisma WEB² 
process management system. The 
process can then be optimised on 
the basis of these measured values. 
This means the moisture content 
of the received flours will be clo-
sely linked to the amount of water 
required in the recipe. The dough 
temperature required and process 
length can also be regulated in 
this way; or the baking agent can 
be adjusted to the respective flour 
qualities on hand. The quality of 
produced bakery products can 
also be investigated after the bak-
ing process by means of a visual 
inspection system. This allows the 
dimensional accuracy (size, volu-
me, and degree of browning) and 
any damage to the baked goods to 
be visually recorded and electroni-
cally analysed, before the measure-
ment data is likewise entered into 
the Prisma WEB².

Modern dough 
production

It is not only the measuring tech-
nology that contributes to quality 
assurance, but also the systems 
themselves. System cleaning 
requirements have therefore incre-
ased, providing Zeppelin Systems 
with more than enough reason to 
develop the ShearDos-WIP (Shear 
Stream Dough System - Washing 
in Place). Shear stream mixers are 
suitable for procedural tasks in 
which dry substances have to be 
intensively mixed with liquids and 
gently homogenised. This stops 
the raw material properties from 
being destroyed and allows them 
to develop in the mixture. In bake-
ries, flours are mixed with water, 
oil, yeast and cultures into pre-
doughs and sour doughs. In less 
than two minutes, a homogeneous 

product is created that is excellent 
for further processing. A dough 
yield of 200 is recommended in 
this case for improved hydration. 
For example, muffin dough, and 
waffle and pancake batters can be 
produced with the Shear Dos-WIP. 
The new Shear Dos-WIP, which 
can be integrated into batch and 
continuous operations, comprises 
a cylindrical mixing vessel with 
stators in the sides. The vertical 
mixing vessel features a funnel 
outlet at the bottom from where 
the mix is conveyed. The high-
light of the mixer is the “Washing 
in Place” procedure, i.e. a special 
wash program that uses several 
high-pressure jets to fully clean 
out the mixer automatically get-
ting rid of all dirt and residues. 
The program and design were not 
only developed with a user, but also 
in cooperation with researchers 
from the University of Technology, 
Munich. The concept has proved 
itself so well in practice that it is 
also being used as the basis for 
other hygienic processes; it is also 
viewed as important groundwork 
for future standards in hygienic 

[1] The new Shear Dos-WIP (shear 
stream mixers) can be integrated into 
batch and continuous operations. [2] 
The transparent manufacturing pro-
cess cannot be used yet in producing 
bakery and dough products, but is still 
seen as the standard for the future.

[2]

[1]
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design in the bakery industry. At 
the same time as developing the 
Shear Dos-WIP an overhaul of 
the Dymo Mix was also pursued. 
In the case of this mixer, which 
was primarily developed for light 
doughs such as pre-doughs and 
pasta doughs, the Zeppelin engi-
neers have designed a new injec-
tion and another shaft. The trick: 
by sprinkling the flour and other 
dry substances with water first 
before using them in the dough-
making process, the dough quality 
improves significantly. This means 
that overall dough production can 
be organised more cost-effectively; 
in certain conditions, it is even 
possible to replace the first stage 
(Codos mixer) in the continuous 
Zeppelin Codos mixing and knea-
ding system. This set-up has alrea-
dy proved a great success in pro-
jects involving the production of 
yeast dough and biscuit mixtures. 
The latest findings from hygienic 
design have also been applied to 
this mixer, making it easy to clean.

Hygienic design

Perfect hygiene in processes is 
absolutely essential to guarantee 

efficient production in the baking 
industry. WIP functions, like in 
the new Shear Dos design, will 
therefore be included as standard 
features in future. The issue of 
hygienic design, however, entails 
more than just the hygiene-com-
pliant design of individual appli-
ances. In fact, it concerns the ove-
rall design of the whole line. For 
example, it includes easy system 
access to enable efficient clea-
ning methods, the use of protec-
tion systems like silo drying, the 

integration of screening machines 
to protect against infiltration of 
unwanted substances, and last but 
not least, highly effective supply 
and exhaust air filters. There are 
more adjustment features in the 
manufacturing process to enable 
its optimisation. If the measured 
values are monitored at select 
points and can be processed intel-
ligently by control systems, the 
operator is able to take action at 
the right place in good time. Fur-
thermore, perhaps even individual 

Continuous dough production offers many advantages; number one is 
constant and consistent dough quality with low energy consumption. 
In batch kneaders, small variances may occur from one batch to the 
next. Furthermore, as soon as the kneader is emptied the dough 
starts proving. Usually, this is fed continually, but gradually, to dough 
preparation. As a result, the dough being processed is at different 
stages of proving. Continuous kneading can help to prevent this as the 
dough carries on being completely worked continuously straight after 
kneading. In batch kneaders, considerably more specific mechanical 
energy is applied to the dough, which is then largely converted into 
thermal energy. To maintain even temperature control a lot of energy 
is needed. Zeppelin Systems has supplied the continuous operation 
Codos system for over ten years. This system keeps the dough at a 
relatively constant temperature. The better price/performance ratio 
in terms of energy consumption and time saving, straightforward 
operation, e.g. easier configuration and control of process parameters, 
and small space requirements compared to batch kneaders are just 
a few of the advantages of using the continuous dough production 
systems. For many years, Zeppelin has conducted trials in continuous 
dough processing with the Institut für Getreideverarbeitung GmbH 
(IGV) near Potsdam. There is also a continuous Codos mixing and 
kneading system available there for customer trials. 

Benefits of continuous dough production 

[3] The new Dymo Mix mixer is easy to integrate into the continuous Codos system. [4] The Dymo Mix output range extends 
to all common dough types with different moisture content (dough yield 110 to 250). [5] The Dymo Mix guarantees homoge-
neous dough production – fast, dust-free, with low energy input. [6] The Codos system consists of a mixture tower, mixer, 
kneader and the necessary conveyor belts.

[3]

[4] [5] [6]
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[7] The short mixing and kneading times in the Codos system only put the dough 
under minimal strain. This allows for very constant temperatures during the pro-
cess. [8] Having well-founded information enables the operating staff to intervene 
at the right point in the process when measured values indicate abnormalities.
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stages can be cut out in future, for 
example, double collection of qua-
lity parameters during raw mate-
rial acceptance. Inclusion of the 

NIR-Online technology provides 
for more transparency in the pro-
cess, an important step for overall 
transparency throughout.

Dr. Christian Faber
Regional Sales Director
Food Plants Zeppelin Systems
foodtechnology@zeppelin.com
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