The first brewery to install
EvoGuard valve technology
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Since the end of 2010, Krones has been offering a complete range of valves under the
brand name of EvoGuard. Since the beginning of 2011, EvoGuard has had a reference
second to none: the world’s oldest brewery, the renowned Weihenstephan Bavarian
State Brewery, ordered the new series of valves as part of its storage capacity expansion
and automation project.

I

t was on 18 October 2011 that a new era of
automation began for the Weihenstephan
Bavarian State Brewery, and a new epoch for
Krones: the world’s oldest brewery on the Korbi
nian Hill in Freising (“Mount Weihenstephan”), a
globally celebrated centre of international brewing science – was one of the first beverage facilities to operate with the new EvoGuard series of
valves from Krones. A milestone for both the
companies involved. As part of the modernisation and capacity upsizing project for the storage
cellars, with 15 new cylindro-conical fermentation and storage tanks, each holding 850 hectolitres, almost 500 disk valves and (something new
for the Weihenstephan State Brewery) around 50
double-seat valves were installed, and automated
using Krones’ Botec control system. Simultaneously, the client installed a new CIP system from
Krones, grouping together the automated cleaning processes in the entire fermentation and storage cellar. The basic concepts for the building, the
tanks, the control system and the piping had been
formulated by the engineers at Technisches Büro
Weihenstephan GmbH as part of the tendering
procedure. The entire job was handled by Krones
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as a turnkey project, including the engineering,
the mechanical erection work and the electrical
installation, plus of course commissioning.
Basically, Weihenstephan is a wheat-beer
brewery

The scientific centre at Weihenstephan Technical
University epitomises the brewing craft’s quest for
excellence. Closely intermeshed, both topographically and conceptually, with this institution is
the Bavarian State Brewery, which (as its name
implies) is still owned by the Free State of Bavaria,
and thus makes its own contribution to filling the
gaping holes in the government’s coffers. Which
in actual fact it does, because Weihenstephan,
“the wellspring of beer”, is a successful mid-tier
brewery, which in recent years has continued
to grow, bucking the general trend. Basically,
Weihenstephan is a wheat-beer brewery: 85 per
cent of its output consists of top-fermented specialties, from the classical yeast wheat beer and
clarified Kristallweizen, light, alcohol-free dark
wheat beer all the way through to the quaffable,
easily digestible Vitus Weizenbock – recently
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The new CIP system has been dimensioned to replace the two existing CIP systems from
the flotation system and the wheat beer fermentation cellar, while at the same time also
handling the new cylindro-conical tank farm.

voted the “World’s Best Beer” at the World Beer
Awards. But Weihenstephan does brew bottomfermented beers as well – like Original, Original
Alcohol-Free, the dark Tradition, Pilsner, Festbier
or Korbinian Doppelbock and is thus essentially
a typical full-range brewery. Half of the output
is exported; about 40 per cent of the beer leaves
the brewery in kegs.
An annual output of around 220,000 hectolitres, that was the standard sort of figure in the
past. The Steinecker brewhouse, built in 1982, was
dimensioned for an annual capacity of 300,000
hectolitres, the fermentation and storage capacities for 250,000 hectolitres. All nicely fit-for-purpose. But as demand rose for the brewery’s own
brands and as it also began to produce a Japanese
beer brand under licence, Weihenstephan faced
the necessity of matching the storage capacities
to the brewhouse’s output. Not, of course, without
simultaneously upgrading its automated capabilities. Because during 2011 the output was approaching 300,000 hectolitres ever more closely.
By 14 December 2011, Weihenstephan had completed precisely 1,040 brews, more than ever before in a single year, and exactly the same figure
as the date of the brewery’s foundation.

was no debate about whether to install this fieldproven system in the cellars as well. But at the
very same time this decision was taken, Krones
had premiered a valve series of its own, which
it offered to the Weihenstephan Brewery as the
first user. Technical Director Hans Wolfinger, a
veteran graduate brewmaster of the old Weihenstephan school, with 23 years of experience in
the State Brewery alone, accepted the offer and
conducted an endurance test. He asked K rones
to install two EvoGuard double-seat valves on
a trial basis in the brewhouse, downstream
of the whirlpool. That was back in September
2010, during the test phase for the valve series.
“This is the toughest place there is for a valve in
a brewery”, he says with a knowing smile. “It all
comes together here: water, caustic, nitric acid,
wort, maltose, which when it crystallises acts
like a grater on the seals. The EvoGuard valves
really showed what they can do. So after no problems were encountered here, we felt confident in
deciding to use these valves in the new storage
cellar as well.”
There are two crucial factors in the longlived design of the EvoGuard double-seat
valves: the axial and radial seals, both identical, in the valve’s housing, and the decoupling
of the static fixing point from the dynamically
Endurance test for double-seat valves in the
stressed sealing point. The second important
brewhouse
aspect is the long useful lifetime of the seals
The staff were familiar with the Botec control and the m
 aintenance-free durability of the
system from working in the brewhouse. There actuators.
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Exceptional maintenance-friendliness

Besides the dependability, there was this second
vital consideration: maintenance-friendliness
or low-maintenance durability. In the case of
the valves previously in use, the seals had to be
changed about three times a year, a procedure
taking up two man-days each time. The valves
had to be dismantled using special tools, and the
seals laboriously replaced. With the EvoGuard
valves, the whole job is a lot more elegantly solved:
not only is the actual number (nine) of seals and
O-rings involved per valve significantly lower,
than in the valve designs already in place at
Weihenstephan, they can also be replaced using
standard tools, substantially reducing the staff’s
workload. Nor is there any risk of confusion when
installing the new seals. So far, the seal has had
to be replaced once, only after one year.
Willi Wiedenmann from Product Management Valve Technology at Krones explains things
like this: “When we designed our valves, we were
able to purposefully gear our approach to the actual requirements encountered in front-line operation, on the basis of our long decades of experience in plant manufacture, and liaising closely
with the project engineers. We were able to incorporate some entirely new thinking in the design,
whereas many of our competitors’ models have
changed only marginally over the past decades.
For the seals, we use EPDM materials in line with
the very latest state of the art. These elastomers
can nowadays be used briefly for temperatures
of up to 210 degrees Celsius, have no problems
with exposure to steam, and exhibit significantly
less wear and tear. This is particularly important
in the case of the critical radial seals. We have
tested the structural behaviour of the seals in
all our valves, using the finite-element method
(FEM), and simulated the maximum stress. For
the clients, this ensures maximised dependability
for the seals and minimised wear and tear on the
material. We also took care to keep the installation space and volume of the seals as small as
possible. The valves’ maintenance-free actuators
are designed to last for at least a million switching cycles.”
Technical Director Hans Wolfinger concurs:
“When I compare the maintenance costs for replacing the seals in the old valves with the new
EvoGuard valves, I arrive at a ratio of about 10 to 1.
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EvoGuard valve technology
Since January 2011, Krones has been offering a
complete range of valves comprising all the variants required in a beverage facility.
Disk valves in a modularised kit system with
pneumatic actuators as an affordable shut-off
fitting for product and CIP-related applications.
These are the valves installed in the lines as the
standard option.
Single-seat valves for simply shutting off pipes,
with one seal in the valve plate. They handle
traditional tasks like rerouting and shutting off
product flows, or draining tanks.
Double-seal valves are the affordable alternative to double-seat valves for separating hostile media. Two seals between the pipes in the
closed position ensure dependable separation
of product compartments and monitoring of
the seal. Two rinsing valves enable the safety
compartment to be monitored and cleaned. The
double-seal valve enables media to be reliably
separated and effectively monitored.
Double-seat valves: highly automated sequences in the routing of products or cleaning
liquids demand the use of double-seat valves,
enabling the routes in the production operation
to be selected under preprogrammed control, as
well as providing reliable separation of parallel
sequences in a tank farm, with a concomitant
increase in productivity. Double-seat valves
used for separating hostile media possess two
valve plates, each with a seal between the pipes
in the closed position. The double-seat valves
feature a new seal geometry with a multipurpose seal for radial and axial sealing, plus a
defined installation space, scoring high in terms
of persuasively simple seal installation.
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Advantages of the EvoGuard
range of valves

That’s a whole lot of potential savings. What I also
say is this: a valve has to be simply 100-per-cent
reliable. It mustn’t give me any sleepless nights.”
Automation of storage tanks, yeast cellar and
flotation

■ All of them single-sourced from Krones,
ensuring optimum systems engineering
based on long decades of experience
■ Made-in-Germany quality manufactured
at Krones’ facility in Nittenau
■ Maximised useful lifetime
■ Seal materials in line with the very latest
state of the art
■ Quick and easy seal replacement in the
product compartment
■ Modularised choice of components for
different product pressures
■ New actuator concept with faster
cycle times and lower air consumption

As part of the modernisation and capacity
upsizing project for the storage cellar, almost
500 EvoGuard disk valves and (something
new for the Weihenstephan State Brewery)
around 50 double-seat valves were installed,
and their operation automated using the
Botec control system.

In the bottom-fermenting storage cellar, the Weihenstephan Brewery removed the horizontal aluminium tanks dating back to 1956, and replaced
them by a farm of 15 cylindro-conical fermenters,
holding 850 hectolitres each, thus upsizing its
storage capacities by around 70,000 hectolitres.
20 cylindro-conical tanks, each with the same
total capacity, had already been installed in 1984
and 1991. This older storage cellar still featured
simple flap valves. Ten of these 20 cylindroconical fermenters are for purposes of manual
control fitted with hoses, grouped together on
wall panels. The other ten tanks are grouped together on pipe harps located in the middle of the
room. This entire older area will remain semiautomated for the time being.
In the new cylindro-conical fermenter farm,
which is used not only for bottom-fermenting
storage but for secondary fermentation of topfermented wheat beer as well, two tanks at a time
are grouped together on one panel with pivoted
bends, featuring pipes for wort, young beer, yeast,
CIP return flow and beer. In addition, the 15
tanks are served by a total of three gas panels for
CIP supply, CO2 and air. Here, too, is one of the
four touch-screens of the Botec process control
system, so that the operators can intervene directly in what is happening. The two-times-three
wheat beer tanks were also automated, each of
them being fitted with a double-seat valve. Two
existing propagation tanks were equipped with
new valve technology and relocated. In addition,
three new Steinecker tanks were delivered, plus a
yeast pitching tank for the propagators and two
yeast harvesting tanks. In addition, the flotation
system, intensive ventilation for removing the
cold break, has also been included in the automation upgrade. “The flotation is absolutely indispensable for our brewing process, enabling us to
achieve a cold-break separation effect with the
top-fermented beer of more than 50 per cent”,
explains Hans Wolfinger. The flotation function
is controlled from the Botec touch-screen in the
brewhouse. But there’s also an option for control-
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ling everything from any desired touch-screen:
this saves a lot of legwork, because since it’s built
on a hill the brewery is on three different levels:
brewhouse at the top, cellar in the middle, bottling hall at the bottom.
Valve racks up and running

of installation work, we definitely had no operational interruptions”, emphasises Technical
Director Hans Wolfinger. “This project is really
a milestone for us. The world’s entire brewing
industry meets up at Weihenstephan. We’re
really pleased we can show our colleagues this
state-of-the-art kit.”

A valve rack has been installed at the two flota- Martin Zierer
tion tanks, and in the yeast cellar, and twice in Krones AG
the fermentation cellar. “As a general principle, Tel. +49 9401 70-3316
I’m not all that keen on valve racks; as a brewer,
you like to know what’s flowing where”, says a
rather sceptical Hans Wolfinger. “I remember
valve racks from when I was a student, back then
they tended to be problematic. There’s quite a bit
of blind faith involved. At the places where we’re
installing them today, they’re indispensable for
the automation; space constraints meant there
was no alternative.”
The “world’s oldest brewery” also installed a
brand-new CIP system from Krones. “The new
CIP system has been dimensioned to replace the
To quote Technical Director Hans Wolfinger:
two existing CIP systems from the flotation sys“This project is really a milestone for us.”
tem and the wheat beer fermentation cellar, while
at the same time also handling the new cylindro-conical tank farm. It offers us an additional
margin of safety in terms of concentrate supply,
with an option for automatic redosing. At the
same time, it has been perfectly integrated into
the new automation overlay”, explains Wolfinger.
The CIP system is controlled from another Botec
touch-screen.
“Open-heart surgery” went like clockwork

“Commissioning of the cellar areas with the
EvoGuard valve technology and the Botec control system went like clockwork. It was, of course,
a challenge for everyone involved. A greenfield
project is simple by comparison. In our case, it
was more like open-heart surgery. After all, the
brewery had to maintain its production output. The new kit was connected up while the
old stuff still had to keep on running. As far
as possible, subsegments were prefabricated at
Krones’ Steinecker facility: the valve racks were
already welded together, for instance. Sometimes
old pipes were cut away at the weekend, and on
the Monday the new connection had to be up
and running. During the three or four months
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