EDITION XX

MIWE impulse

Editorial 2

Keeping a firm eye on energy costs
thanks to MIWE eco:control 4

Thinking quality through:
innovative packaging solutions 10

The new MIWE thermo-static integro:
flexible, efficient, self-sufficient 16

Your refrigeration system:
Just how future-proof is it? 20

The future of networked baking:
MIWE connectivity 26

Snack! Attack!
Small baking ovens for better business 34

Trade shows/ Imprint 39



Despite how much our company
has grown in recent times — we now
have 700 employees and over 110
million euros in annual revenue —
MIWE remains one thing: an owner-
operated, medium-sized family-run
German business. Like many other
family-operated companies, we have
adopted a strategy that is focused
primarily on ensuring our company’s
long-term viability for the future
rather than maximising shareholder
value in the short term.

This forward-thinking approach is
one reason why we have always
focused so intensively on trends and
innovations at an early stage because
we know they will have an impact on

the future of our customers and our
markets. Consequently, for decades
we have enjoyed a reputation for
being the first to introduce countless
innovations in baking and to pioneer
their development to the point of ex-
cellence.

One example is the rack oven,
which we were the first to infroduce
in western Europe. With the new
MIWE roll-in, we have taken this tech-
nology to a virtually unparalleled
level of development. In-store baking
is another example. What began
with the basic concept of “sight and
smell baking” evolved into one of our
most ground-breaking innovations.
Now enhanced with trendsetting
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Keeping
a firm eye on
energy costs

Energy is what keeps processes going in a bakehouse. But whether it comes in the form
of electricity, gas or oil, energy is a very expensive resource. MIWE energy therefore offers
solutions that help cost-conscious bakeries save substantial amounts of energy throughout

the bakehouse. In conjunction with MIWE eco:control, the needed transparency is delivered:
Where’s all that expensive energy actually being consumed?




MIWE gives bakeries the tools they
need to achieve excellent baking re-
sults with minimal use of energy by
providing efficient systems technolo-
gy, tailored energy recovery systems
for bakeries, intelligent system net-
works and engineering expertise.

MIWE eco:control, the energy moni-
toring system for energy-efficient
bakehouses, is the central reporting
component that flawlessly keeps
track of everything. It can transpar-
ently reveal all energy flows in the
bakehouse and deliver comprehen-
sive information about any aspect
of energy consumption.

Of course you could simply read the
utility company’s meters at regular
intervals. But that would only tell you
what is already clearly documented
on the utility bill, namely, how much
energy was consumed.

Makeshift monitoring, that is, simply
reading the meters does not tell you
anything about what the energy was
used for, why consumption drastical-
ly increased or decreased recently,
what caused peak loads (and how
they can be avoided), whether oven X
used more energy than oven Y (and
if so, how much more) and whether
the heat recovery system you installed
is actually helping you to save money.

Bakeries that want to lower energy
costs across the board and hire the
energy specialists at MIWE to devel-
op an energy efficiency package for
their bakehouse need precisely this
information. They may require daily
and annual data to furnish clearly
documented results when they have
their energy management system
certified, for instance. How much
primary energy am | saving with my
heat recovery system? What does
my hot water consumption look like
over time? How do my various oven

systems differ in terms of energy
consumption? What are the causes
of unexplained losses or inconsist-
encies?

The MIWE eco:control provides
comprehensive answers to these
questions and many more.

It also monitors all energy processes
and flows in the production environ-
ment via a central monitoring unit.

Depending on the desired range

of the system, it can also monitor all
baking oven and refrigeration tech-
nology, recovery systems, the water
systems of the thermal network and
connected loads (basket washing
unit, rack washing unit, hot water
supply, meeting rooms) as well as
heating or room ventilation systems.
Water consumption and overall pri-
mary energy consumption can also
be continually recorded, preferably
subdivided into logical process
groups (heating, baking, ventilation,
refrigeration, etfc.).

A clear schematic process control
diagram shows all the systems in-
volved and the complete energy
balance of the bakehouse.

All components and all parameters

(temperatures, loads, etc.) necessary
for calculating their capacity and en-
ergy use are displayed in real-time. >

Detect weak spots

in energy efficiency.

Optimise costs.

The MIWE eco:

is the ideal tool

for this rewarding task.

control

Always the centre of attention

at trade shows: MIWE eco:control,

the “energy detective”
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MIWE energy

Clear process control diagrams
with all the necessary parameters
and metrics are the foundation
of the system. They can be dis-
played for all energy networks
such as water (top), bakehouse
or bakery refrigeration system
(bottom), and much more.

Important metrics such as the effici-
ency of the overall system are also
continuously calculated and dis-
played.

Furthermore, freely configurable de-
tailed views show information such
as consumption data for baking
ovens and refrigeration systems
(current data or data for defined pe-
riods). The consumption data of mul-
tiple baking ovens can also be com-
pared over freely selected periods.
In this way, modern energy-savers
and true energy guzzlers can be
identified. Values from different en-
ergy sources (such as gas and elec-
tricity) can be converted, allowing
for real comparisons on a kWh basis.

A rate module can be integrated into
the MIWE eco:control so that these
and other consumption values can
be expressed not only in kWh, but
also in euro, a very practical feature.
All visualised data can be displayed
on the monitor of a central workstation
or directly on a touchscreen display
on the control unit. The current system
status is visible at all fimes.

The MIWE eco:control also logs

and saves all measured data so that
changes and trends can be dis-
played over freely selected periods.
In this way, variable values such as
gas, water or heating oil consumption
can also be displayed as trend curves.
In short: With the MIWE eco:control,
all energy flows and costs in the bake-
house can be displayed with their
origins as well as reported in a profit
and loss statement (“sources and
sinks” is the technical term) and mon-
itored.

The result is greater clarity about
energy costs across the board, in-
cluding proof that the MIWE eco:nova
delivers the savings that we prom-
ised. Just a side note: So far, every
MIWE energy system has delivered
the energy savings that we initially
promised. That means we're not
afraid of transparency.

Quite the opposite, actually.

But you can also see how the MIWE
eco:nova keeps earning money and
how much primary energy you are
saving by using recovered energy.
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You can also see all the other energy
consumers, including every baking
oven and refrigeration system, your
heating system, your ventilation and
hot water/power supply system,

all of it in both summarised and de-
tailed form. The MIWE eco:control
reveals whether the manufacturer’s
consumption specifications are cor-
rect.

If you happen to generate more re-
covered energy than you can use in
your own bakehouse and would like
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to sell your heat energy (to a neigh-
bouring building, for example) - not
an uncommon practice — you can
very easily monitor this “energy flow”
with the MIWE eco:control. You can
also quickly determine where and
when peak loads are driving up your
energy costs and you can precisely
identify the loads (or processes) re-
sponsible for these spikes.

Maybe you want to know if you can
save more precious energy by using
more up-to-date technology or organ-
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You can display any system com-
ponent (even third-party products)
or any system network in detail

at the press of a button.

In this le, the heat y
function of the bakery refrigeration
system shows its efficiency in real-
time.
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“Smoothing” or filtering the selec-

dali dahl

tion easily und:
graphics. Left, MIWE ideal con-
sumption / MIWE eco:box heat
recovery. Above, a central heating
oil boiler with the MIWE eco:box.
Easy to see: The MIWE ideal keeps
resupplying recovered energy long
after baking is finished.
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Smoothed consumption values
(electricity/gas in kW) of the entire
bakehouse for one day clearly
show high and low points in con-
sumption. The differences
between deck and rack ovens

are clearly visible.

Monthly overview:
Consumption data and heat
recovery from two selected rack
ovens with MIWE eco:box.

ising your processes differently?

You can determine the reason for
unexplained losses (leaks?) or incon-
sistencies and systematically elimi-
nate them.

Energy monitoring is also a basic
prerequisite for an energy audit or
certification of your energy manage-
ment system. These audits became
mandatory for all companies that
are not small and medium-sized
enterprises (SMEs) when the Energy

Services Act (EDL-G) was enacted

on 22/4/2015. By the EU’s definition,
small and medium-sized enterprises
are those ,that employ fewer than
250 persons and which have an an-
nual turnover not exceeding 50 mil-
lion euro, and/or an annual balance
sheet total not exceeding 43 million
euro”.

Alternatively, companies can imple-
ment an I1SO 50001-certified energy
management system (EnMS) or an
EMAS-certified environmental man-
agement system. MIWE eco:control
automatically meets DIN 16247-1
requirements when you use it

to monitor all primary energy flows.
The MIWE eco:control can also calcu-
late annual values for all data, an
especially useful feature for energy
audits, which usually require these
values.

If improvements in energy efficiency
must be demonstrated in order to
receive a certification or a subsidy,
the log book of the MIWE eco:nova
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Monatsbericht Kostenbericht

How did the energy costs of your
rack ovens compare to those

of your thermal oil tunnel ovens
last month?

MIWE eco:control gives you the
answer at the press of a button,
either in table format or as an
overview diagram.

provides significantly more trans- and the MIWE eco:control. In most ca-
parency and details than readings ses, these savings will amount

from conventional meters. And while  to a handsome sum each year,

we're on the subject of subsidies: giving you completely new freedom.
You can also apply for subsidies if Not only that, you'll also have the

you want to implement an ISO 50001-  good conscience of an energy-saver. B

certified energy management system
in combination with the MIWE eco:con-

trol, without having to hire an external ~What are you spending daily on primary energy

energy consultant.

As you can see, your savings will

- for heating, ovens and water? From this monthly
summary, you can immediately see load spikes
on Fridays and load dips on Mondays, and that
you're spending more on water than you had pre-

begin to add up with the MIWE energy  viously assumed.
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MIWE baking excellence

from the start. And they deliver years
of hygienic, technologically superior,
long-lasting and reliable service.

Innovative packaging We deliver high-quality products,
solutions for more and we want you to receive them
security during transit in high-quality condition.

That’s why we also put a lot of
thought into our packaging and
shipping methods.

When it comes to high-grade mate-
rials and high-quality workmanship,
MIWE products are the gold standard
in the industry. And not without
reason: We place the highest priority
on both aspects (in addition to our
no-frills, clear design). We want your
experience with MIWE products

to be a pure joy. Our products create
a high-quality environment right

To make sure that's always the case,
it's not enough for us to think about
quality merely up to the point of ship-
ping and then leave everything else
to chance (or the nearest shipping
company), as if to say, “Well, it's all
out of our hands now”. Our stan-
dards are higher than that: We want
to ensure that our carefully crafted,
top-notch products reach you in top-
notch condition, whether they travel
a few dozen or a few thousand miles.
As a result, we have made reliable



transport packaging our mission.

At the same time we want to simplify
the job of installers and avoid un-
necessary packaging waste.

Large, heavy production baking
ovens obviously require different
packaging solutions than our baking
stations. With this in mind, two teams
focused on how we can reach our
quality goals using modern shipping
containers. One team is based in
Arnstein, where MIWE technology for
production facilities is designed and
the other one at the Meiningen plant,
where all MIWE baking stations are
produced. >

Braking simulators with heavy ovens at the European load safety competence centre




MIWE baking excellence

When it comes to quality,

we focus on everything:

from seamless order processing
to CNC equipment from the best
manufacturers; from continual
quality assurance, software and
electronics testing to products
that gleam with spotlessly
hygienic quality.

And it doesn‘t stop there ...

For heavy production systems,
pallets are essential, and individual
modules must be solidly encased
in wooden confainers.

Modular packaging is necessary
because it enables better planning
for product installation and integra-
tion at the destination.

At the same time, we wanted to
ensure that the shipping containers
could also withstand the usual stress

and strain of road and rail transport.
We therefore contracted 3G, the Euro-
pean load safety competence centre
to test our containers for us. The test
was officially entitled “Load restraint
test of wooden structures containing
oven components for road and rail
fransport”.

During the tests, the packed and
ready-to-ship modules were sub-
jected to forces of 1.35 g on braking
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simulators (in other words, 1.35 times
the acceleration of gravity). The re-
sults were positive: We now have

a certificate to confirm that our “ship-
ping containers fully meet the re-
quirements for withstanding the for-
ces encountered during road and
rail transport”.

Previously, we also packed our bak-
ing stations in wooden cases for
shipping. They were bulky and left

==L EE L L L LT

behind a lot of cumbersome waste
at the destination. And even more
frustrating for us: Systems were often
damaged when they reached the
customer. And of course it wasn't the
customer’s fault.

Those days are behind us now.

The team of specialists in Meiningen
has developed a brand-new packag-
ing solution for our baking stations
that meets all our requirements. >

Part of a production line
at our subsidiary in Meiningen

- =



MIWE baking excellence

e e

... our understanding of quality
goes up to extremely reliable
and ultra-secure shipping



Every baking station is now packed
in a combination of stretch wrap and
bubble wrap on a winding machine
that we customised ourselves.

The individual cells of this bubble
wrap, which we manufacture to our
own specifications, are designed

to withstand up to 100 kg.

On top of it all is a true highlight:

A ShockWatch® sensor that records
and immediately displays all shocks
and improper handling - a shipping
company’s worst nightmare, since
now there’s a way of proving wheth-
er the shipment was handled care-
fully or not. But it doesn’t stop there:
Our experts actually thought the pro-
cess all the way through to the last
step in the delivery process: Under-
neath the packaging, a piece of
coloured cut-resistant cardboard
marks the spot where the outside
packaging can be cut into with

a conventional box cutter without
damaging the baking station.

Finally, we developed a simple tool
for installers so that they can remove
the air from the bubble wrap all at
once. All that's left is a tiny ball of
plastic wrap that does not require
special disposal because the types
of wrap we use in the packaging are
non-toxic and 100 % recyclable.
Before approving the new packaging
solution, we also had it tested by
third parties: IG Bau, Transport ThU-
ringen and our air freight partner.

All of them are confident that it
meets requirements.

Planning continual improvements

to processes and thinking quality all
the way through - that's MIWE’s fun-
damental approach. Our new pack-
aging solutions are merely two very
tangible and practical examples

of this approach.

15

Perfect packaging - confirmed

in writing on this certificate from
the European load safety compe-
tence centre

All the accessories are securely packed inside the oven in special cardboard boxes

before everything is packed in a bination of

ly tough stretch and bubble wrap.

Then comes the icing on the cake: the ShockWatch® sensor, which clearly documents

any improper handling during transit.




Thermal oil technology




Baking with thermal oil is both
simple and flexible. The MIWE
thermo-static integro wagon oven
for two or three trolleys comes
with its own central heating boiler.
The boiler rides piggyback.

It requires no extra space for

a separate central heating boiler
and needs no external piping.
And on top of that it's extremely
economical. This opens entirely
new perspectives for baking with
thermal oil ...

There are many good reasons for
baking with thermal oil: gentle heat,
high baking capacity, extended
freshness, perfect crust, outstanding
crumb structure. Bakers often hesitate
to purchase a thermal oil baking
oven to complement their other bak-
ing systems because of the addition-
al cost, work and space needed for
the separate cenfral heating boiler.

In such cases, the MIWE thermo-static
integro is the perfect solution. It offers
all the advantages of thermal oil bak-
ing without cumbersome additional
requirements such as auxiliary units
and external piping. Instead, it fea-
tures a built-in central heating boiler
that is positioned at the rear end
firmly attached to the oven.

This “piggyback” central heating boil-
er has a variety of benefits besides
its financial advantages and the fact
that no extra space is needed for
piping. In contrast to boilers installed

in a separate location, there is ob-
viously less distance between the
burner and the baking chamber and
less thermal oil has to be heated.

As a result, the baking oven heats
up quickly and every temperature
adjustment is immediately effective
because the heat does not have to
travel long distances to reach the
oven. This configuration is perfect for
batch-after-batch baking and uses
minimal energy. There is also no
need for a separate exhaust flue in
an adjacent room. It is usually easier
and more cost-effective to connect
the MIWE thermo-static directly to an
existing flue system in the production
facility.

Furthermore, this self-reliant thermal
oil wagon oven is a good choice for
situations where multiple wagon
ovens are operated using thermal
oil. It can improve energy efficiency
and bring more flexibility to the bake-
house, for example. If multiple bak-
ing ovens are to be operated with
one central heating boiler, the boiler
must be configured so that it can
supply enough energy to all baking
ovens whenever necessary.

Burner outputs of 1,000 kW and more
are not uncommon in such configu-
rations. But what happens if another
batch of rolls has to be baked in the
afternoon? Of course a large central
heating boiler with distribution func-
tions can supply individual ovens
with hot thermal oil, but even then,

17

Baking with thermal
0il — now possible
without a separate
central heating boiler

The finest in thermal oven tech-
nology. The result: Perfect crust,
perfect sheen.




The amount of steam during

the first few seconds is crucial;

so that, as much steam as possible
can condense before it overheats.
As the graph shows,

the MIWE atmo-jet produces steam
much faster, with approximately
2.5 times the pressure.

y 4
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After the first injection of steam,
the pressure drops in an environ-
ment-dependent manner to the
“uncontrolled range” (grey zone).
It remains there until baking has
ended (dotted in red), or it shoots
up again (red line) after the slide
valves are completely opened.
Energy loss (dark-red zone)

is the consequence.

In contrast, with ‘atmospheric ba-
king’, the pressure - completely
independent of the ambient con-
ditions - oscillates within the con-
trolled and most energy-efficient
range of + 2 Pa (yellow line).

Thermal oil technology

the high-output central heating boil-
er always has to be started up and
more thermal oil also has to be heat-
ed. This would be similar fo starting
up a 12-cylinder diesel ship engine
every time you needed to drive your
compact car out of the garage.
Complete overkill and a total waste
of money.

A self-sufficient system like the MIWE
thermo-static integro always delivers
only the burner output needed for
the current load. As an example of
one energy-efficient and cost-effec-
tive combination, you could bake the
maijority of your products in multiple
baking ovens connected to one large
central heating boiler, while ensuring
sufficient back-up capacity with a
self-sufficient system. Or, in another
common scenario, your baking ovens
for bread and rolls could be supplied
by one central heating boiler.

MIWE atmo-jet

conventional steam supply

However, in the fine baked goods
area next door, you could have (mul-
tiple) self-sufficient units that can be
switched on and off individually as
needed and also operated at differ-
ent temperatures. We should also
mention that independent systems
are more reliable overall compared
to baking ovens supplied by one
source.

As you can see, the MIWE thermo-
static integro brings incredible free-
dom to your production environment.
Especially since this self-sufficient
system also comes in two versions,
for either one (solo) wagon or two
wagons (duo). In both models, a
built-in central heating boiler delivers
thermal oil at the perfect temperature
for maximum energy efficiency.
Since the MIWE thermo-static integro
is a MIWE product, both versions
come equipped with MIWE's special

‘atmospheric baking’




baking technology innovations:
MIWE’s own ‘atmospheric baking’
feature, which ensures consistent
results despite weather-related fluc-
tuations in pressure; the new MIWE
atmo-jet steam technology, which
delivers saturated steam to the baking
chamber and gives your products
better sheen; the MIWE TC Touch
Control system, which features

a clear and intuitive user interface;
and the baking stone system, which
allows you to produce genuine brick-
oven bread.

It requires no additional piping
and very little extra space:

The MIWE thermo-static integro
with built-in central heating
boiler at the rear.

And because it's independent, the
MIWE thermo-static integro is also
easy to install and set up. This allows
us to offer interested customers the
option of trying out the advantages
of this system in their own produc-
tion environment.

After all, your own experience is
what counts most.

We'll be happy to give you the oppor-
tunity to see what makes MIWE the
best provider of thermal oil technol-
ogy on the market. B




Bakery refrigeration
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The EUs

“F-gas regulation”:
What does it mean
for bakeries?

The EU is picking up the pace

and taking one refrigerant after
the other off the market. Does this
affect you? We will shed light on
this subject and show how modern
refrigeration technology by MIWE
can eliminate any worries you
might have about the future and
even save you money.

Many bakeries are quite indifferent
to the refrigerant they use in their
refrigeration system. This is not
surprising, since bakers are usually
more worried about whether their
flash freezer is powerful enough,
whether their cool/frozen storage

areas are big enough or whether
their dough preservation unit is de-
livering reliable service around the
clock. In other words, they’re more
concerned about whether their refrig-
eration technology and their overall
refrigeration system (and layout) is

a good fit for their products and pro-
cesses.

Bakeries wouldn't really care about
what kind of coolant is used for their
flash freezer if it weren't for the EU,
which has placed extremely tight re-
strictions on refrigerants as part of its
ambitious goal to drastically reduce
greenhouse gases. These new regu-
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100% Starting in 2022, operators of
refrigeration systems with a con-
90% nected load of more than 40 kW
may only use refrigerants with
80% a maximum GWP of 150.
For smaller systems, a more
70% gradual phase-out is planned,
as shown by the lighter stages
60% in this graphic.
50%
40%
30%
k
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GWP: the threshold
for refrigerants

GWP stands for global
warming potential and
is a metric that defines
a refrigerant’s potential
to create greenhouse
gases and warm the
earth. Carbon dioxide,
which has a GWP of 1,
is always used as the
reference for calculating
GWP. CO2e, or carbon
dioxide equivalent,

is the standard unit

of measurement.

The higher the GWP
value, the greater the
likelihood of creating
chemical bonds that
contribute to the
greenhouse effect.

Bakery refrigeration

lations are forcing bakers to deal
with this problem themselves or hire
refrigeration specialists like MIWE
who are experts in the field.

The end is fast approaching for old
refrigeration systems and conven-
tional refrigerants — and for refriger-
ation system planners who fail to
keep up with the times. This transi-
tion is being driven by Brussels with
the goal of better protecting our at-
mosphere. Dubbed the “F-gas regu-
lation”, EU Directive 517/2014 from
the 16th of April 2014 on fluorinated
greenhouse gases prescribes

a multi-stage plan for phasing out
specific refrigerants by certain dates.
The governing factor in the plan is
the refrigerant's GWP (global war-
ming potential), which is its global
warming impact expressed in CO,
units. The higher the GWP, the
greater the impact on the environ-
ment.

The EU’s road map is clear: Refriger-
ants with a high GWP will be gradu-
ally phased out. An ambitious sched-
ule has been set: As of 1 January 2020
refrigerants with a GWP greater than
2,500 may no longer be used.
R404a refrigerant, which was once

widely used, has a GWP of 3,922,
meaning it will be completely banned
on that date (although this won't pre-
vent some refrigeration specialists
from continuing to rely on it until then).

Regulations are even stricter for re-
frigeration systems with a connected
load of more than 40 kW (medium-
sized and large bakeries easily
reach this level): Starting in 2022,
refrigerants with a GWP above 150 (!)
will no longer be permitted for these
systems.

As a result, bakeries that would like
to invest in a future-proof system with-
out getting a degree in refrigeration
technology should seek advice and
assistance from a partner when de-
signing and configuring their bakery
refrigeration system. That partner
should be well versed in the new reg-
ulations and offer solutions that will
meet EU standards for years to come.
Ideally, the partner should also know
something about refrigeration sys-
tems for bakeries. That's because

no matter what type of refrigerant

is used, the technology of a bakery
refrigeration system also has to work
perfectly.

Overview of GWP values of
common bakery refrigerants
and their possible substitutes.
The environmental advantages
of the replacement refrigerants
are dramatic and very clear.

R404A (Freon)

R449A (Freon) R134a (Freon) R717 (NHs) R744 (CO,)



R404A (Freon)

R449A (Freon)

When designing a refrigeration
solution, our refrigeration specialists,
like all engineering teams at MIWE,
always focus on your products and
processes and space requirements.
The climate you live in is also impor-
tant because designing a refriger-
ation system in Spain requires very
different considerations than a sys-
tem designed for a colder climate
like Iceland. Once output volumes
and process sequences have been
determined, we usually propose
two solutions for your specific appli-
cation:

One solution based on a synthetic
Freon (usually R449A, which usually
has similar thermodynamic proper-
ties to the standard R404a, which
will be phased out, but has a low
GWP of 1,380, meaning it can be used
beyond 2020).

And another solution that uses
natural refrigerant, that is, carbon
dioxide (CO3), which has a GWP of 1.

For the sake of completeness, we
should mention that we also consider
other alternatives based on your
specific situation, such as a cascad-
ing system that uses a CO; stage

in combination with an NH3 stage.

R744A (CO,)

However, in many cases, ammonia
is neither desirable nor necessary
because CO; is a viable alternative.
Generally speaking, CO, refrigera-
tion systems are more expensive
than those that use Freon, but they're
usually more energy-efficient and
more future-proof (GWP 11).

In some cases, they are also eligible
for significant subsidies that can of-
ten significantly offset the extra initial
cost.

Ultimately, each individual situation
will dictate which approach is most
cost-effective. The natural refrigerant
CO; is more effective if more power
is generally required for deep-freez-
ing and flash-freezing as compared
to normal refrigeration. It is also the
better choice for refrigeration sys-
tems that serve multiple refrigeration
points. In short, Freon is the refriger-
ant of choice for smaller applications
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Today’s standard R404A refriger-
ant can be replaced by a combi-
nation of R134a and R744 (CO,).
Even more ecological and future-
proof would be a combination
of R744 (CO,) and R717 (NHs).
However, significantly higher
hardware investments are re-
quired because of the corrosive
properties of NHs, so that we
basically do everything we can
to cover the entire temperature
range exclusively with R744 (CO,).
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An impressive combined refrig-
eration system operated exclu-
sively with CO; - this bakery in
Dreieich is already thinking about
the future (and the environment).

This machinery room is really no
different from that of a conventio-
nal refrigeration system - compact
and organised, exactly what one
would expect from MIWE.

Bakery refrigeration

requiring less than 40 kW of power,
whereas CO is best for much larger
applications with a large amount

of deep-freezing. However, as men-
tioned before, it always comes down
to specific requirements.

We don't want fo bore you with too
many technical details about CO,
refrigerant systems. But it's important
to know this: In order for CO, to cover
the entire temperature range re-
quired for refrigeration applications,
it has to be used in what refrigera-
tion experts call a transcritical cycle.
In this process, heat is removed
isobarically (at constant pressure

on the high pressure side) and not
isothermally (at constant tempera-
ture). Pressure is optimally adjusted
to operating conditions in a modulat-
ing fashion by an intelligent control-
ler. Transcritical processes have long
been commonplace in the refrigera-
tion systems of large supermarkets.
However, to our knowledge, MIWE
was the first to successfully bring this
process to bakehouses.

Here's a real-life example: The Wel-
ler bakery in Dreieich has about two

dozen branch outlets, plus a delivery
service, and is a successfully grow-
ing business. As a result, the bak-
ery’s owners, Hartmut and Matthias
Weller, planned to expand into

a new building which would house
the dough preparation space, the
pastry-making area and the entire
bakery refrigeration system: A MIWE
SF flash freezer for three three-rack
trolleys, a MIWE TLK dough preserva-
tion unit for about 130 frolleys, MIWE
NK normal cooling system for ingre-
dients, a MIWE SK cream cold stor-
age unit for the pastry shop as well
as another MIWE TK deep-freeze
storage unit and a MIWE NK normal
refrigeration unit in the delivery area.

So the framework for the baking
technology was already established.
But the next question was:

Which technology, that is, which re-
frigerant would be best for the sys-
tem? Matthias Weller’s goals were
clear. The technology would have

to be future-proof and remain viable
beyond 2030.

As always, the experts at MIWE
developed two solutions, one with



a conventional Freon refrigerant
(R449a) and another one with a nat-
ural CO, refrigerant. While calculat-
ing the expected energy consump-
tion at Weller's bakehouse for the
two different solutions, it quickly be-
came apparent that the natural CO,
solution would use much less energy
per year than the Freon-based alter-
native. This conservative estimate
also didn't take info account the fact
that the Weller bakehouse could also
use the CO; solution to generate

all of its hot water (for heating and
general use) more cost-effectively.
Because CO; has higher pressure
outlet temperatures, a higher tem-
perature level would also be availa-
ble for heat recovery with this solu-
tion, allowing for water temperatures
of up to 65°C.

The system would be configured like
a conventional Freon system. CO; is
in safety class Al (no flame spread,
minimal toxicity, components last
longer thanks to modulating rather
than on/off power control). As a bak-
er, Matthias Weller also liked the fact
that CO,, which can reach much
lower temperatures, allows for much

faster freezing for flash-freezing ap-
plications, a feature that ultimately
improves product quality. And as

a businessman, Weller also realised
that he could officially advertise his
products as carbon neutral if he im-
plemented this refrigeration solution.

Given all these selling points, Matt-
hias Weller didn‘t hesitate very long.
Even though the CO, system would
initially cost more than the conven-
tional system, the long-term savings
and the certainty of purchasing

a future-proof solution were enough
to win him over. He opted for the for-
ward-thinking solution: a transcritical
CO; system. After a few weeks with
the system, he had nothing but
praise for MIWE’s execution of the
project and the good results he was
seeing: “I'm 100 % satisfied. The sys-
tem is all set up and working. That's
just the way it should be.”

There’s only one conclusion we can
come to at the end of this brief article:
If you're looking for future-proof bak-
ery refrigeration technology, MIWE is
your best choice. B
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Matthias Weller can rest assured.
He doesn‘t have to worry about
his refrigeration system until well
past 2030.

After reading this short arficle, if you'd like to learn more about our latest innovations in bakery
refrigeration or find out how future-proof your refrigeration system really is, take us up on this
offer. No strings attached, of course. And totally free of charge. Benefit from all the expertise of

our MIWE bakery refrigeration specialists.

Request our survey on future-proof bakery refrigeration. Simply answer a few questions
and send it right back to us. We'll look at your response and give you a rough assessment
of whether you're all set for the future. Or whether you need to take action.

It's best to know where you stand. Take advantage of this offer.




MIWE connectivity

We have been focusing intensively

The future If you ask three different experts
on this trend for many years and

of networked baking what Industry 4.0 means, you'll

get four different answers.
Actually, Industry 4.0 is nothing
more than a broader framework
in which individual industries,

manufacturers and users have

to decide for themselves which
approaches and solutions will
create real added value for them.

have been gradually enhancing our
range of digital products and servic-
es in collaboration with our custom-
ers. Our concept: MIWE connectivity.
Today, it's already easy to see how
this concept can be your gateway
to a successful future in “networked
baking”.



E connectivity

We decided to focus so intensively
on networked baking early on for
one very simple reason: We are
confident that with MIWE connecti-
vity, you will be better equipped to
meet the current and future chal-

lenges of your market (increasing
pressure to lower costs, need for
quality assurance and shortage of
skilled personnel) on a long-term

basis. We are also in an ideal posi-
tion to drive developments in net-
worked baking because we under-
stand the opportunities and risks of
Industry 4.0 from different vantage
points: We are systems engineers,
and connectivity will present new
opportunities in our own production
environment. But even more im-
portantly, we are a systems partner
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Our goal:

Take networked baking to a
new level so that our customers
can do even better business
with even better products.
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MIWE connectivity is now reality
in bakehouses, branch outlets
and shops around the world ...

MIWE connectivity

to the bakehouses, branch outlets
and shops around the world that
prepare baked goods and snacks.
Tasks and solutions in these three
sectors vary greatly in their details,
but they are closely related and in-
terwoven as stages of a continuous
process sequence.

The underlying goals are also the
same everywhere. Generally speak-
ing, the objective is to:

... know exactly what happens
when, where and why, and use this
information to ...

... identify and implement potential
process improvements, either man-
ually or better yet, automatically,
and ultimately ...

... standardise all processes, boost
quality levels, significantly lower
process costs and accelerate lead
times.

In our industry, specific goals might
include:

A comprehensive overview
with full transparency of business
processes: What happens when
and where?

Ensuring consistently high
product quality and freshness

Optimising product availability
(includes striking a balance be-
tween amount of products on dis-
play and the cost of unsold goods)
while maximising system utilisation

Increasing flexibility with regard
to products and batches, in other
words, learning to manage complex
processes

High process stability (consistent
processes, identifying and avoiding
process errors, self-regulating and
self-optimising processes)

Resource efficiency (lowering

costs of raw materials, energy and
personnel)

Better monitoring and increased
availability of systems (predictive
maintenance, faster response times
for service calls)

Ensuring that bake-off systems
at the point of sale or production
systems in bakehouses are as easy
to manage as possible

All of these goals are ultimately part
of MIWE's larger mission: To help
you make better baked products
and do better business.

The system requirements for a
successful digital future can be
summarised in five stages that build
on each other:

Systems require sensors so that
data such as information about the
system status or product progress
can be recorded. If possible, the
products themselves must have
dedicated data storage media as
well and there have to be control
systems that can retrieve, log and
save specific data and output it

in a structured format for external
analysis.

Secondly, technology is required for
linking the system to an external
network so that data can also be re-
trieved from the system.

Thirdly, there must be a defined
network infrastructure to ensure
encrypted and secure transmission
of the data.

Next, a suitable storage architecture
is required so that data can be
stored in an organised, secure fash-
ion (if possible in real-time) in a cen-
tral location where it can then be
processed further and evaluated.

Finally, digital tools (apps, software,
web-based portals, etc.) are re-
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quired for organising controlled ac- PSR Cam———_ B
cess fo the data and selecting usa- . ‘ ﬁ g e [
ble information from the pool of raw 3 = g
data (aka big data) for specific g e Gz
audiences. For example, these tools
can generate performance reports
and deliver analyses and could one
day even identify potential areas

of improvement and initiate the cor-
responding process changes or

actually assume control of the pro-
cesses.

MIWE products already offer many
of these capabilities. More recent
MIWE systems come with the most
fundamental feature of all: an intel-  net to connect to a powerful central ... from control systems that
ligent, network-capable control moniforing computer. :::;';::g:‘g‘;?::‘:;f:‘;sfor
system. MIWE remote:net, the technical comprehensive networking ...
foundation for 24/7 remote condition

monitoring, developed especially

for bakery refrigeration systems,

also features a secure, encrypted

and fast connection. In addition to

basic system monitoring, analytic

The latest generation of the MIWE go!
control system is an excellent exam-
ple. It takes connectivity to a new
performance level by also ensuring
extremely smooth, effective inter-
action at the interface between the

user and the machine and diagnostic services are also ... to apps like MIWE zoom?*, which
' available, including active remote Mot only gives you a full overview,
For years, MIWE has successfully b i il but also allows you to control each
access by MIWE service specia ists oven as if you were standing in front

used a variety of network and stor-
age architectures for different appli-
cations, from local WiFi connections
to mobile phone networks and even
high-security VPN tunnels via rout-
ers and ethernet.

for troubleshooting activities. of it, no matter where you are ..

The nicest thing about all this:
Users usually don’t have to worry
about any of the technical details.
For example, they can simply
download a MIWE App from the
App Store and use MIWE zoom*

(for remote control of baking ovens),
MIWE messenger* (for remote status
monitoring and notifications) or
MIWE flow* (for simplification of

the loading process| on their smart
device.

MIWE winCAB, the condition moni-
toring tool for production bake-
houses uses a VPN tunnel via ether-




MIWE connectivity
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The dashboards are cockpit or
report pages that synthesise essen-
tial information and use graphics
to illustrate current conditions,
historical trends and/or key perfor-
mance indicators, which provide a
solid basis for evaluating workflows
and processes and making further
decisions.

MIWE develops standard reports

in close collaboration with selected
customers who have already made
significant progress in becoming
“smart shops”. However, these
standard reports can also be cus-

. ) . tomised fo meet a wide range of
... to the MIWE messenger*, The latest tool, which we will unveil
which lets you control all baking customer or user needs.

stations and branch outlets/shops, |n.]:he (:L(J;Utmn of |20?6, oddZ.ls.;g- Customising can be done by MIWE
even when your smartphone  Nificant data analysis capabilities: )
or the customer may assign the
isin silent mode.  the tool MIWE data analytics. Its job : y .g
necessary customising rights fo

is to provide different audiences ) .
; appropriately frained employees.
such as regional managers, branch : ; ) )
: Using a variety of selection and filter
outlet mangers and baking technol- . .
) ) ) options, authorised users can then
ogy coordinators or service techni- : i
] . . ) ) display weekly regional or standard
cians with tailored information .
. . . reports or even daily reports on
and metrics for their specific critical . - .
baking activities at a specific loca-

performance areas. i )
tion. These are just a few examples

The tool uses dashboards in a of the tool’'s many capabilities.
web-based application (and can Tiny graphs, or sparklines (com-
therefore be accessed from any monly used in the stock market

device with an internet connection).  world), chart the history of perfor-

MIWE data analytics not only
shows you current conditions,

it also logs processes

and displays trend analyses.

In this example, four shops

of a region are being compared:
Sales in Albany are at risk of de-
clining and employees in Boston

require retraining in customer Shop NO ]0 Week 'ﬂ'end

expectations regarding product

Shop comparison Week 46

North area Baking processes

freshness. The Dover location
could also use a refresher in Al bO ny 87 ] 2 I
process reliability. By contrast,
the team in Concord is doing
a good job, although it looks like BOSTOH ] ] 3 24 I
sales are stagnating there.
Concord 98 6 I
Dover 126 14 |}
static- no recognizable trend M |



Week 47

Product comparison

Shop Essex Baking processes
Baking progam

Kaiser rolls

Croissant 32
Danish-style pastry 12

Pretzel stick 7

Baguette 9

mance indicators over a selected
period so that current numbers can
always be evaluated in the context
of a broader time period.

For example, the weekly report for
a certain region might show all the
baking processes at selected loca-
tions and provide a clear overview
of any process errors that occurred.
Process errors can also be deter-
mined from context using a thresh-
old analysis: Was the temperature
of the baking chamber more than
5°C above or below the desired
temperature when products were
loaded? Was the total baking time
less than 95% or more than 110 %
of the desired baking time? Was the
door of the baking chamber closed
for more than 30 seconds after the
end of the baking time?

ess specification exceeded

Error rate 10 week trend

negative development
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Freshness specification exceeded Process errors Processes with errors

10 week trend
3

Error rate 10 week trend Error rate

v

] I
. 1
—

5

——

Was the oven door opened during
the baking program?

Individual products are analysed
at the Essex branch. At a glance
we can see that pretzel sticks
and baguettes are very popular,
although there’s an urgent need
for retraining in baguettes.
Kaiser rolls, on the other hand,
show a downward trend.

Could that be because of so
many process errors that are
resulting in poor quality?

These and other questions can

be individually configured and
answered using the MIWE data an-
alytics tool. For example, the trend
line for the frequency of process
errors in the last 10 weeks could
provide information about whether
retraining employees had any effect
on improvements at the location.

Using a weekly report for a specific
location, a branch manager or other
authorised user can determine how
frequently certain baking programs
were used on certain days of the
week and which process errors
occurred while using them.

A graphic subdivided into days
of the week can also be used to

Process errors Processes with errors

No. 10 week trend No. Error rate

11

&
-_-

B positive development
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Usage of baking programs

Shop Fitchburg

M Kaiser rolls 6
Croissant 8
Danish pastry 8
Pretzel stick 2
Baguette 5

Which baking programs are used
in Fitchburg on which days of the
week and how often? Do deliv-
ery quantities need adjusting?
Or can daily promotions be used
to “push” profitable products?

This analysis shows detailed,
minute-by-minute oven/deck
usage throughout the course

of the day. You can clearly see
that someone forgot to activate
the auto-start function for deck 4,
that the same deck was taken out
of eco mode at 9 am for no ap-
parent reason, and that the fin-
ished product was not removed
from the oven on time at 2:40 pm.
The oven was then heated up
completely unnecessarily...

At 8:00 am, the wrong program
was selected on deck 3, which
caused the oven to heat up again.

MIWE connectivity

Week 48

9 6
5 7
4 3
1 2
4 3

show usage data for all baking
stations, broken down by (actual)
baking times, heating up times,
ready-to-bake times, non-operating
times and times in MIWE eco mode.
This graphic would also clearly
show whether oven efficiency could
be optimised at a specific location.

The daily view for an individual
location also provides a graphical
overview of the baking programs
used at specific intervals and on spe-
cific baking stations. A freely select-
ed freshness trend line could also
be displayed, if necessary. In this
case, the usage overview would
even cover single baking chambers
(if multiple baking stations with multi-

Course of single baking chambers

04:00 06:00

Shop Ithaca

MIWE aero
MIWE condo deck 4

MIWE condo deck 3

7 8 10
7 6 7
5 4 4
0 2 3
3 2 3

ple decks/chambers are installed at
the location). Of course these are all
merely examples meant to illustrate
the information that can be visual-
ised with the MIWE data analytics
tool. In principle, the tool can ana-
lyse any data that can be retrieved
from baking stations.

Many of our customers view this
as an important step forward and
a valuable resource for optimising
their company’s workflows and
processes. We have by no means
reached the final goal of our mis-
sion. Our road map for new MIWE
connectivity products is full of inno-
vative ideas. We're working inten-
sively on new functions and tools

Wednesday, 09/15/2016

MIWE condo deck 2

MIWE condo deck 1

B Off /Autostart

M Heating up

Ready to
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Total utilisation of units Week 49

Shop Glens Falls

W Off /Autostart 10 8 10 8 9 8 4

M Heating up 10 13 10 8 13 14 19
Ready to bake 19 20 21 15 13 19 10
Baking 33 40 29 38 37 33 40

B End of baking 2 8 1 2 2 3 2
Eco mode 21 17 28 25 27 19 25

M Cleaning 4 0 0 4 0 4 0

Utilisation of single baking chambers Tuesday, 09/15/2016 MIWE data analyﬁcs also shows

you where a second look might
be needed at a specific location:
Are the ovens in Glens Falls being
well utilized during the week?
Are they overloaded or is too
much (expensive) baking area
left unused? Why is there so

Shop Hanover MIWE condo deck 1 MIWE condo deck 2 | MIWE condo deck 3 MIWE condo deck 4 MIWE aero much wasteful heating up in-
B Off /Autostart 10 10 10 10 10 stead of eco mode use during
| HEsIE 0 10 10 10 10 10 the first three days of the week?
Ready 1o bake - - . - i And why are finished products
only removed from the oven
Baking 33 33 33 33 33 R
quickly on Wednesdays?
W End of baking 2 2 2 2 2
o Of course the tool can also be
2 21 2 21 21 . PRRTINY
B0 ! used for analysing the individual
M Cleaning 4 4 4 4 4

baking chambers or decks of
a branch outlet during any period
and are continually expanding our  future with MIWE connectivity. All in  (see small figure on the left).

IT capacities and competencies. the name of improving your baked
We will pave the way to your digital ~ products and your business. Bl

18:00

bake Baking B End of baking Ecomode M Cleaning
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Hot snacks can boost sales and
revenue and revitalise business
during slow periods of the day.
This is no longer a new realisation
for bakeries. For many years, they
have been working to integrate a
wide range of snack concepts into
their business models and are
constantly improving their sales
statistics for take-away products.
But opportunities for business still
abound, and the technical capa-

bilities are by no means exhausted.

With the MIWE gusto snack, all of

a bakery’s products can be easily
baked on up to three trays. Not sur-
prising, since the oven comes from
the people who invented profes-
sional in-store baking. It's also no
surprise that our smallest convec-
tion baking oven is designed for
constant use during batch-after-
batch baking. And of course it's
also perfect for proofed, frozen
dough pieces thanks to a conveni-
ent interface that controls the thaw-
ing and baking process for these
small frozen products.

So it's not at all surprising that many
bakeries also rely on the oven as a
system for producing small, contin-
uously oven-fresh batches of baked
goods. Besides classic on-the-go
treats like croissants, the gusto
snack is great for keeping a con-
stant oven-fresh supply of trendy,
profitable products like muffins

or other tempting American-style
baked snacks. The oven is also per-
fect for modern convenience bakery
snacks that are made at production
facilities or purchased from suppli-
ers, and it's a great choice for hot
food counter items like meat balls
or cutlets.

This all-rounder excels at much
more than just hot-air baking.

For example, the special top heat

35

function is perfect for adding an
extra blast of heat to cheese pret-
zels and baguettes, producing that
finishing touch that customers love.
It's also excellent for browning and
cooking au gratin everything from
a vegetable casserole to a crispy
roast.

How you can reap
big benefits from our
smallest baking oven

With this oven, you can offer a full
lunch menu and expand beyond

a few hot items at the counter.
The optional coated aluminium
booster plate enables you to bake
with top and bottom heat.
Products like pizza, tartes flambée,
quiche and more come out with

a perfect crust. A roast that's crispy all around?

Plus, the MIWE gusto snack now has ~ Consistently easy to achieve
a continuous steam function, which
is already a feature of many larger

with the compact and versatile
MIWE gusto snack, which is also
perfect for ...
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... delicious gratin potatoes ...

... a crispy, flavourful tarte flam-
bée (or pizza), a juicy spinach
and noodle casserole or
perfectly tender salmon fillets.

Fresh baking

MIWE convection ovens. This tech-
nology goes beyond the powerful
injection of steam that the MIWE
gusto snack requires during baking
by allowing for continuous control
of the steam injected into the baking
chamber.

This opens up a wide range of pos-
sibilities that can significantly ex-
pand your snack and food business.
Our small oven features three dedi-
cated operating modes:

Hot-air baking up to 250°C for
conventional baked goods as well
as for roasting, grilling and cooking

au gratin fish and meat

Steaming at temperatures be-
tween 90 to 130 °C with a relative
humidity of 100 % (ideal for all gentle
cooking processes used for desserts,
meat, fish or vegetables, or for
heating up prepared convenience
foods/dishes)

Combined steaming and hot-air
mode for temperatures up to 250°C
with adjustable humidity.

Ideal for foods that require longer
cooking, such as fricassee, meatloaf,
pot roast, large roasts and game,
as well as lasagne and casseroles.



All this in an oven that is much more
compact than a conventional con-
vection oven and uses standard
mains voltage (230 V) for easy plug-
and-go operation. With the MIWE
gusto snack, you can liven up your
menu to include poached salmon,
crunchy steamed vegetables, tender
roasts and much more.

This versatility also allows you to
use the oven efficiently around the
clock. It can serve as a full-fledged
baking oven for the breakfast menu,
and also as a lunchtime oven
thanks to the gastronomic function.
It can bake new batches in the af-
ternoon and oven-fresh pastries
for the coffee shop, not to mention
take-way snacks for evening com-
muters who stop in at closing time.
No other oven of this size delivers
so much versaftility for food service
applications. What's more, two ov-
ens can be installed on top of each
other for greater capacity and add-
ed flexibility (MIWE gusto snack on
the bottom, MIWE gusto on top).

Another useful feature for cooking
of all kinds of food to perfection
is the core temperature sensor,

which comes as an optional feature
of the MIWE gusto snack. It takes

the guesswork out of cooking a ten-
der sirloin to perfection and ensures
that crusted roasts come out juicy
every time.

Greasy foods always leave more

to clean up in the baking chamber
than baked goods. As a result,

we also offer the fully automatic
MIWE cleaning control feature with
the MIWE gusto snack. This cleaning
system can be easily auto-started
at night so that the oven will be
squeaky clean and ready to bake
when you arrive the next morning.
The tank for the cleaning agent is
directly integrated into the body of
the oven to save space. It can be
easily and safely refilled so that you
never have to come into contact
with the cleaner. But even if you did,
it wouldn't be a problem because
the oven uses MIWE cleaner, a bio-
degradable, non-toxic and food-
safe liquid cleaning agent devel-

oped specifically for baking stations.

No rinsing agent is required.

The MIWE gusto snack also features
our brand-new MIWE go! touch con-
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MIWE 0er0 €’

If you need something a little
bigger, our flagship oven,

the MIWE aero e+, of course

and above all offers all the same
features as our smallest oven.

Other systems can’t compare:
The MIWE gusto shack is also
a full-fledged convection oven
for oven-fresh baked goods
(below).
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Just plug it in and go.

Thanks to a standard power
connection, built-in water tank,
intuitive touchscreen interface,
booster plate with core tem-
perature sensor (both optional),
you can have a successful snack
business up and running

in a matter of minutes.

trol system, which enables even ab-  With its wide range of user-based
solute beginners to achieve perfect  modes (such as easy mode for op-
results without extensive training. erators and professional mode for
That way you or your employees experienced users); its natural step-
won't have to spend ages learning  by-step, process-based operating
how to use the oven and can start sequence; its completely rede-
using it straight away. “If you can signed user interface with signal
operate a smartphone, you can op-  colours, logical icons and easily
erate the MIWE go! control system,”  accessible help and info functions
said one of the first bakers to opt as well as a brilliant 7-inch glass
for the MIWE gusto snack. display, which is easily visible from
He's right: Nowadays everyone is fa-  a distance, your MIWE gusto snack
miliar with the swipe gestures that will always deliver exactly what you
the new MIWE go! interface supports. expect:perfectly baked goods,

a wide variety of snacks, and at the

end of the day: better sales. B




IBIE
Las Vegas / USA
08 - 11 Oct. 2016

sidback
Stuttgart / Germany
22 - 25 Oct. 2016

HACE
Cairo / Egypt
30 Oct.— 02 Nov. 2016

World Food
Almaty / Kazakhstan
02 - 04 Nov. 2016

Alles fiir den Gast
Salzburg / Austria
05 - 09 Nov. 2016

Gulfood Manufacturing
Dubai / UAE
07- 09 Nov. 2016

Retail Show
Warsaw / Poland
16 — 17 Nov. 2016

IBEX
Teheran /Iran
06 — 09 Dec. 2016

Trade shows /Imprint

SIGEP
Rimini / Italy
21-25 Jan. 2017

Sirha
Lyon / France
21- 25 Jan. 2017

FBK
Bern / Switzerland
22 - 25 Jan. 2017

MOBAC
Osaka / Japan
22 - 25 Feb. 2017

Euroshop
Dusseldorf / Germany
05 - 09 Mar. 2017

Modern Bakery
Moscow / Russia
13 - 16 Mar. 2017

Internorga
Hamburg / Germany
17 - 21 Mar. 2017

Hotelex
Shanghai / China
28 — 31 Mar. 2017
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Sneak a Peek Into the Future.

Die: Zukunit des Bockstuben-Engineerings
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