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Efficient and Flexible Lighting Management
•
•
•
•

Reduce life-cycle costs
Adapt to all equipment requirements
Simple, programming-free conversion
Suitable for renovation and new installations

www.wago.com/lighting-management

EDITORIAL
RISING FROM THE OLD...
Dear Readers,
To renovate the old or build something new?
This question confronts many building owners.
New construction in a vacant space obviously
offers the advantage of building the right real estate to meet demands. Yet does this make sense
in densely developed areas?
In fact, an existing building offers substantial possibilities for optimizing space and energy savings.
Nevertheless, renovation activities in Germany,
as across Europe, remain rather modest. The economic considerations for a complete renovation
are not always sufficiently considered, even though
renovating buildings or parts of the system technology can offer significant advantages. Depending on the type of building, individual systems can
be replaced by more efficient ones, without substantially impacting operations. The renovation
ofthe control technology in the VELTINS Arena
(page 12) is one such example.

The revision of the EU Directive for Energy Performance of Buildings (EPBD) should be published
this year. At the moment, it is not yet clear what
impetus will result for building operators. However,
the projections include an increase in the importance placed on building automation. Incentives
may come in the form of the subsidies from the
Reconstruction Loan Corporation, as investments
in existing buildings will be required. Dr. Peter Hug,
CEO of the Mechanical Engineering Industry
Association, offers an insight into the planned
changes and potential results in an interview on
page 28.
Enjoy an entertaining read!
Martin Hardenfels

COVER STORY
Renovating Existing Buildings –
Expanding Opportunities
A well-executed renovation improves far more
than just the surface appearance. Renovations
help save energy, increase user comfort, and
make better use of existing spaces. They maintain property values, or may even increase them.
To be successful, architects, planners, and
skilled trades workers will have some tough
nuts to crack.
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APPLICATIONS | BEACON FOR EASTERN WESTPHALIA
Exemplary project: The new
building for the University
of Applied Science Bielefeld
on the Minden campus is a
model of intelligent, energyefficient construction.

Efficiency through Building Automation

BEACON
FOR EASTERN
WESTPHALIA

The new building for the Minden Campus of Bielefeld Technical College is a
pioneering project for two reasons: It integrates cutting-edge energy and automation technology, and is also a prime example of cross-discipline, integrated
construction. Due to close collaboration, the designers and building trades
reached a precise target in quality and costs.

Constructing a building is not always a smooth operation. Although
construction sites generally bustle
with technical planners and trade
workers, coordination and communication between these groups is
often in need of improvement.
One of the potential causes for
these difficulties lies in the rules for
tendering bids, as it is customary to
incrementally assign the individual
construction tasks over the course
of a project. Thus, some companies
only arrive on site after others have
already left – which makes collaboration between skilled trades more
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difficult. The Bielefeld University
of Applied Sciences, as the owner-occupier, and NRW, a property
management and construction
company (BLB NRW) have charted
a new path in the construction of
the Applied Sciences building on
the Minden campus. “In contrast to
previous arrangements, we met with
all the planners at the same time
to create a common base for optimum solutions,” explains Oliver
Wetter, Dean of the Minden campus.
The cooperation paid off: After 22
months of construction, BLB NRW
completed the new building on
schedule and within the 14 million
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euro budget – something that should
not be taken for granted in construction projects of this magnitude.

Intelligent Planning
Maintaining the budget in terms
of quality and costs was not easy;
the University of Applied Sciences
wanted an intelligent building with
sophisticated energy and automation technology. The Minden campus
has traditionally focused on engineering, including a Master’s program
in Integral Construction This brings
architects, civil engineers, and project
managers together to provide stu-

dents with a foundation in construction planning across the building
trades. Therefore, BLB NRW designed
a four-story “meeting center”, with
offices, work spaces, a library, and a
cafeteria, which also functions as a
research and teaching facility due to
the modern energy systems and intelligent building technology. Lighting,
energy generation and distribution,
air conditioning, and sun protection
are automatically controlled and monitored using building automation
that covers all the skilled trades and
extends from individual systems up
to complete room automation. The
idea is for the students to evaluate
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Discussions: In the library
in the new campus building,
Oliver Wetter, Dean of the
Minden campus, BLB architect Nina Jesusek, Stefan
Fleth from the Department
of Building Management of
the University of Applied
Sciences Bielefeld and WAGO
expert Jörg Gruner review
the project implementation.

the energy data directly via a communication interface in the network,
so that they learn how these intelligent building automation systems
function, and how to program them.
“This allows them to further increase
the use of the building through their
research,” explains Wetter.
There are, as yet, few buildings of
this type in Germany. The Minden
campus construction is currently
one of two university buildings in the
country that already fulfills the high
demands of energy efficiency class
A. According to the Energy Saving
Ordinance of 2014, this mean that no
more than 50 kilowatt hours per year,
in the form of electricity and heat,
can be consumed per square meter.
In comparison: the consumption in
public buildings is usually around
twice as much – they only achieve
efficiency class C. The reason:
investments in room automation
are necessary in order to achieve
the consumption values required
for class A. However, public-sector
budgets are not sufficient for the
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standards from 2012, the year the
classification was established. For
the campus project, the University of
Applied Sciences took responsibility
for the costs of the intelligent building
automation, for a total of 113,000
euros. “We were able to convince the
University President that the higher efficiency class would benefit research
and teaching,” states Wetter.
The decisive argument: building
automation may have higher initial
costs; however, the investment more
than pays for itself through operating
cost savings over the lifetime of the
building. To increase energy savings,
the building includes a well-insulated structural shell, recovers waste
heat from the servers in the computer
lab, and supplements with energy
from a geothermal system. Its probes
draw warmth from the earth which is
transferred to a heat pump, which in
turn increases the low temperature
of the geothermic warmth in order to
heat the building. Due to the reversible
operation of the heat pump, the library, cafeteria, foyer, meeting areas,

and workshop are cooled using the
underfloor heating system and radiant
ceiling panels – and energy extracted
here is used to regenerate the ground
probe field. A second heat pump is
linked into the combined storage for
the server cooling/geothermic system,
and is also used for the combined
heating system. A gas condensing
boiler provides hot water and is reserved for peak loads. Cooling peaks
are accommodated by two chillers.
In addition, free cooling is integrated
into the combined cooling system.
The entire system technology is designed to minimize primary energy
consumption.

Open Communication
through BACnet
BACnet/IP controllers from the
WAGO-I/O-SYSTEM 750 play a central role in plant and room automation. A total of 21 of these systems
were installed in the new building.
Seven controllers comprise the
classic information nodes for heating,
air-conditioning and refrigeration,
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and 14 units take on the automation
functions for the individual floors. All
control units are networked together
via an ETHERNET network. BACnet
provides a standardized, open-source
data communication protocol,
which enables data communication
between devices from different manufacturers according to the detailed
specifications of the construction
planning (assuming, of course, that
these devices likewise support the
BACnet standard). As controllers
for the instrumentation, control, and
automation technology, the WAGO
technology ensures that the central
systems – like the heat pumps or the
geothermal system – function problem-free, and that these systems, in
conjunction with ventilation, always
provide the desired temperature.
Room automation includes lighting,
sun shades, and room temperature
regulation. Carbon dioxide air quality controllers are also in use in the
practical labs and seminar rooms.
Feedback signals from the window
contacts are likewise detected
and processed in the automation
programming. In order to detect all of
the signals at the room level, Hermos
AG, from Mistelgau, uses the modular
structure of the WAGO-I/O-SYSTEM
and special connectors for the DALI,
KNX, and SMI sub-bus systems The
different room functions are activated
via KNX room operating panels.
According to the specifications in the
system integration sheets, all facility
and room automation information,
as well as additional monitoring
functions for all building systems
are linked to a BACnet management
service level in order to monitor and
adjust the building automation at any
time. With their help, the building’s
energy data can be recorded and
analyzed, the setpoints or occupancy
times can be changed, and all values

and conditions, such as temperatures, operating messages and faults
from all systems, can be visualized
as both a forecast and review using
time-lapse.
Trained WAGO experts closely examined the building technology in Minden as part of the eu.bac certification
process. The audits create transparency and provide operators with
comprehensive information about the
automation technology used in their
buildings. The systematic evaluation
helps obtain targeted savings in energy and operating costs over the entire life cycle. To this end, the eu.bac
system certification for buildings sets
new standards. In previous certification programs, building technology
was barely considered: the eu.bac
approach rectified this lack in 2013.
The method is based on scientifically
tested data and the relevant DIN EN
15232 European standard. The audits
may only be conducted by recognized experts, trained and certified
according to the specifications of the
eu.bac (european building automation
controls association).

The Minden project has thus become
a beacon in many respects. It is not
just a model for interdisciplinary,
integral building, but also demonstrates how the energy efficiency of
the new Minden campus building can
be sustainably improved thanks to
state-of-the-art building automation
and evaluation methods. The “eu.bac
system” certificate documents that
the technology and automation in
the campus building are designed to
be sustainable and energy-efficient
for optimum comfort. Trained WAGO
experts closely examined the building
technology in Minden as part of the
eu.bac certification process.
TEXT JÖRG GRUNER | WAGO
PHOTO ANDREAS SECCI,
ROBERT B. FISHMAN | VOR-ORT-FOTO.DE

The heart of the system:
The management platform
controls the entire plan
and room automation
for the Minden campus.
WAGO technology plays
a major role in this.

TECHNOLOGIES | FAST CONTROL SOLUTION FOR COMPLEX APPLICATIONS

FAST BACnet CONTROL SOLUTION
FOR COMPLEX APPLICATIONS
The BACnet Controller connects the proven, modular WAGO-I/O-SYSTEM 750 with the BACnet protocol, which is widely used in building automation. This enables standardized communication between
products from different manufacturers.

For fast integration
via ETHERNET

BACnet/IP Controller

Building automation, lighting control or HVAC
systems: The BACnet/IP Controller is the right
choice for your automation projects.
•
•
•
•
•
•
•

Profile per BACnet-Building-Controller (B-BC)
Freely programmable
2 x RJ-45 interfaces
SD card slot
2-port switch
Up to 1000 BACnet objects
Eco variants for up to 256 BACnet objects

BACnet/IP Coupler

The BACnet/IP Coupler is excellently suited for
recording and providing I/O signals in BACnet
networks.
•
•
•
•

www.wago.com/bacnet
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2 x RJ-45 interfaces
SD card slot
Local recording of I/O signals
Up to 256 BACnet objects

For easy detection
of I/O signals

BACnet MS/TP Controller

From simple reading and control of sensors/actuators to
complex regulation tasks – the BACnet-MS/TP Controller
is the flexible and cost-effective solution for serial building
communication.
•
•
•
•
•
•

Profile per BACnet-Building-Controller (B-BC)
Freely programmable
BACnet MS/TP interface
MS/TP Master
Service interface: ETHERNET
Up to 250 BACnet objects

For serial connectivity
via a two-wire connection

BACnet Configurator
WAGO BACnet Controller: quick and easy commissioning and
configuration using the BACnet Configurator No programming
experience required. The configurator’s capabilities include:
•
•
•
•
•
•

Logical project structuring of the BACnet devices.
Addressing and configuring the fieldbus controller
Creating and configuring BACnet objects and their properties
Creating client mappings.
Backup & Restore
Import/export functions

For easy configuration and
fast commissioning
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Modernizing the VELTINS Arena Using Decentralized WAGO Controllers

KICKING OFF A NEW ERA OF
BUILDING AUTOMATION
12
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The VELTINS Arena in Gelsenkirchen sees
multifunctional use: as a playing venue for the
Bundesliga, and as a stage for concerts and
operas. This versatility places high demands
on the building technology.

With the advent of spectacular live concert events,
sports arenas in large cities and metropolitan areas have developed into multifunctional buildings
that can do much more than house soccer or track
and field competitions. The VELTINS Arena in
Gelsenkirchen is typical: official Bundesliga stadium, stage for concerts and operas, and site of
biathlon competitions. The versatility places correspondingly high demands on the building automation, both functionally and in terms of availability. Therefore, the stadium in Gelsenkirchen was
modernized, replacing the 15-year-old centralized
building control system with a composite network
using WAGO controllers. The architecture can act
as a precedent for lean and powerful Industry 4.0
solutions.
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The referee’s whistle sounding the kick off punctually at three on Saturday – that was then. Now,
professional soccer is played on Saturdays, Sundays, Tuesdays, Fridays, and from 3:30 to 8 pm.
Due to the importance of television for the Bundesliga, the sport no longer follows fixed, home game
times. Even modern stadiums have become versatile event centers. For this reason, the turf can
be hydraulically rolled out of the stadium and
the roof can be closed during rain, just like on a
convertible car. The stadium opened in 2001 after
three years of construction: In 2014, the VELTINS
Arena was the most-visited stadium in Germany,
with 2,366,568 attendees. “For us, the operational
reliability is therefore quite important. If the gates
open on Saturday, and we can’t switch on the
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lights, then the game is over,” explains Bernd Funke,
Director of Arena Technology. Even though the
cancellation-of-events insurance would help out,
“no one wants to see that type of damage to our
image in the news.”

Industry 4.0 in Building Automation

Fully intelligible standard
languages: The WAGO Controllers use TCP/IP protocols
for network communication.

The decision in 2016 to modernize the building
automation, including the building control system,
will sustain the Gelsenkirchener stadium into the
future. This means bidding adieu to conventional
building automation and taking advantage of
Industry 4.0. “We have already proven that even
large and functionally-demanding buildings can
be controlled without a central building control
system,” summarizes Nikolaos Zacharias, the Site
Manager in Building Automation from ROM, the
company from Düsseldorf tasked with the project. One advantage of spatially and functionally decentralized intelligent building systems is that they
are no longer beholden to the availability of one
single, powerful, and expensive centralized system.

55 WAGO controllers from the I/O-SYSTEM 750,
the majority of them Linux®-based PFC200s,
control light, heat, and ventilation. Together, they
form a composite network using TCP/IP, which the
employees can access with different authorization
rights from anywhere in the stadium; they can also
log in remotely from off site. “When the gatekeepers log in on their screens, they get a different
view than an employee in the control center.” The
log in has already determined which areas are
accessible and to what extent.

Greater Availability Using Simple Tools
The WAGO controllers function in the network
like small servers that supply a higher-level
authority with information. “This authority is no
longer a classic building control system computer,
but instead is formed by matrix automation, a
virtual machine distributed on the 55 controllers,”
explains Zacharias. This groundbreaking structure
provides the building automation in the VELTINS
Arena with increased security against malfunctions,
since availability is no longer dependent on one
solitary, centralized computer. Consequently, no
expensive redundant systems are required. If one
of the controllers should fail in the VELTINS Arena
today, only a narrowly-defined area would be
affected, not the complete stadium.
The technical implementation in Gelsenkirchen
can only be considered innovative in light of
traditional building technology, because Zacharias
and his team from Rudolf Otto Meyer Technology
(ROM) decided on a different path for communications. By basing the communication standard
on TCP/IP, the VELTINS Arena gains a series of
advantages. First, the new control architecture
can be physically processed by the WAGO controllers using the existing ETHERNET network in
the stadium, as a self-contained network. Second,
computer-based security is increased due to the
availability of IT mechanisms. Third: adjustments
to the building control system, including visualization, can be carried out much more easily by
personnel on site, because the standards used include HTML5, Java, SMTP, Linux®, and PHP, which
many people already know.

14
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Silent Renovation During Operation
The previous communication system, which used
LON® connections, caused real challenged during
the renovations, primarily due to the abundant
cross communications. Because the modernization of the building automation took place during
normal operations of the VELTINS Arena, a downtime of several days was not practical. Therefore,
the ROM team pre-assembled the WAGO controllers, including the complete I/O level, on DIN rails,
equipped them with pluggable connections and
adapter circuit boards, and operationally tested
them. “We created an intelligent fall-back level
using plug-in cards, so that we could restore the
previous state at any time.” This opportunity is
usually not possible in such a comprehensive renovation, because normally all cable connections
have to be individually separated and reconnected.

Composite Network as a Precedent
Technical solutions like these were decisive for
the VELTINS Arena facility management when
selecting the tender, including both the system
integrator and the manufacturer of the control
technology. “We have a long collaboration history
with WAGO,” states Bernd Funke. His colleague,
Holger Tritt, who is responsible for heating,
ventilation, and sanitary systems, also never en-
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tertained doubts about the new system. Interesting trivia: although the building control system
is no longer physically present, it still appears in
its previous form on the operating screens. This
visualization, programmed in HTML5, helps the
operators to find their bearings in the new system,
without undergoing a lot of training. “This was introduced quite smoothly and functions really well,”
enthuses Tritt. “We knew that we couldn’t renovate
this type of stadium in two weeks, let alone during
operations,” comments Funke, expressing satisfaction that the entire modernization remained
on schedule. After the kick off in May 2016, the
project was completed on time six months later.
According to Funke, “We wanted to be done by
Christmas, and we were.” This success has convinced Zacharias that decentralized intelligence
using WAGO controllers will set a precedent in
building automation. “We built something that
there wasn’t even a market for. That alone is motivation enough to continue down this path.”

On the path to innovative
building technology:
Klaus Ebbigmann, Nikolaos
Zacharias, and Bernd Funke
(from left).

TEXT KLAUS EBBIGMANN | WAGO
PHOTO THORSTEN SIENK | WAGO
KARLSEN RABAS
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Renovating Existing Buildings –
Expanding Opportunities

REFURBISH IT!
A well-executed renovation improves far more than just the surface appearance.
Renovations help save energy, increase user comfort, and make better use of existing spaces.
They maintain property values, or may even increase them. To be successful, architects,
planners, and skilled trades workers will have some tough nuts to crack.

75%

of the existing buildings
in the EU are not efficient.

1/3

Approximately
of the CO2 emmissions in
Europe can be traced to
buildings.

Buildings constructed between

1960 and 1980

consume the most energy.

75% of the residential buildings
in Germany were constructed

1979

before
, thus before
the introduction of the Ordinance
on Thermal Insulation.

40%

of primary
energy consumption in the EU
occurs in the building sector;
one-third of which can be traced
to non-residential buildings.

While the general public admires magnificent
new constructions, like the Elbphilharmonie in
Hamburg, professionals know that renovation
is the most rigorous discipline in the building
sector. On the one hand, the new technology
must bend to existing circumstances; on the
other, the same demands for quality – in user
comfort and sustainability – apply equally to
new constructions and renovations. If there are
restrictions, these often function to maintain
the valuable building fabric – which is potentially
under monument protection – or they arise from
building codes. The effects can include the color
of the facade, permissible window designs, and
what type of roofing tiles must be used. These
also lead to limitations in building technology:
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concealed wiring is not permitted if the walls are
made from sand stone; fire protection regulations
prohibit laying cables in hallways. In cases like
these, a careful eye and a wealth of ideas can
find solutions that do justice to the building, its
location, and the demands of the users. If conventional wiring is not possible, then radio-based
data transmission – for example, using EnOcean
– presents an alternative.

Special Requirements
Downtown locations, proximity to the subway
system, a direct view of the city park, a stone’s
throw to the train station, or surrounding residential buildings also complicate issues. When large,
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20 mil.

– the number of existing buildings
in Germany; of them, approximately 1.5 million are non-residential
structures with 2.2 billion m² of
usable space.

The renovation rate
in the EU lies between

In Germany, the annual rate
of renovations must
increase to at least
in order to achieve the climate
goals for 2050.

2%

0.4% and 1.2%
per year.

50%

More than
of all Germans live in cities.
Urbanization is increasing
worldwide.

The energy efficiency
of non-residential buildings can be increased by

30% to 50%

using modern building technology and by optimizing
operations.

Source: Federal Ministry
of Transport, Building, and
Urban Development (BMVBS),
German Energy Agency
(dena), European Commission, VDMA

12-ton trucks have to navigate old city streets at
a crawl to the building site, if delivery times are
restricted in the pedestrian zone, or noise rules
reduce the time frame for loud activities, these
can add up to substantial limitations. The same
restrictions apply if the building is not completely
untenanted, where individual areas are still in
use. Tenant changeovers often present the only
chance to modernize buildings – visually as well
as technically. This type of opportune approach
is standard, yet it also is fraught with new challenges at the technical level.
In the case of automating the lighting, sun protection, heating, air conditioning and ventilation
systems, partial renovations initially result in island
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solutions for individual floors or building sectors.
“Merging these islands later often requires expensive changes to the wiring and programming,”
states Martin Hardenfels, who, as Manager of Project Sales at WAGO, is in a knowledgeable position.
It is substantially easier to reconcile these segments if the system behind them functions across
building trades and offers pre-programmed
functions for the controllers. Electrical installations become more flexible and can be adapted
relatively quickly during renovations if they are
equipped with pluggable wiring. “When systems
like this operate, then the individual units function
autonomously for their areas of responsibility.
Additional segments can be connected later on
an as-needed basis. All the data points are already
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available in the system,” explains Hardenfels. This
also has advantages for maintenance and operation, because if a renter desires modifications,
then the operator does not have to take the entire
system off line, but instead can carry out localized changes.

High Time Pressure for Renovations
during Operations

If the old field devices are
retained, then the control
technology must provide a
large number of interfaces.
Ecotec, an engineering consulting firm from Bremen, also
faced these challenges.

Often, renovations or conversions of the building
technology are necessary when operations cannot, or should not, be completely shut down. One
example is the Zinser fashion house in Tübingen
in Baden-Württemberg. Renovations by floor
were carried out at the end of 2015, and had to be
implemented quickly. The time pressure applied
through all project phases, ultimately affecting
the installation of the new lighting technology. To
comply with the narrow time frame, the leading
installation company relied on the WINSTA® plug-

gable connection system from WAGO. Instead of
individually wiring 2000 lights per floor, only 30
to 35 subdistributors had to be installed in each
story.
When the control technology in the VELTINS
Arena in Gelsenkirchen was replaced at the end
of 2016, those responsible found an ingenious, if
unconventional, approach to the time constraints.
In order to quickly implement the renovations
with the fewest limitations for the stadium users,
the experts at ROM Technology from Düsseldorf
pre-assembled the control components, equipped
them with pluggable connectors and adapter
circuit boards, installed the software, and tested
the inputs. This substantially reduced the time
required for installation on site. In addition, they
created an intelligent fall-back potential, so that
the experts could reestablish the old status at any
time. This possibility is not usually possible in the
case of substantial modernizations.

Desired Features:
Versatility and Flexibility
Planners and skilled trade workers often confront additional obstacles linked to the building
technology. Space in the switch cabinet is fixed,
and rather limited, which presents difficulties in
incorporating control and monitoring components in locations that previously used little or no
automation. The new technology must also be
able to link in older sensors and monitors – like
temperature sensors that do not provide standardized digital or analog values, but instead a
manufacturer-specific signal. In addition, LON®,
KNX, or M-Bus networks are often present, which
either should or must be incorporated. To even
begin to offer functional and reliable building automation, control systems are required that can
be flexibly integrated into existing infrastructures.
This is exactly the challenge that Ecotec, an engineering consulting firm from Bremen, faced when
they decided in 2015 to refresh the controllers
in the ICA technology in five office and administration buildings, in which Ecotec also rents space.
For CEO Matthias Limberg, it quickly became
apparent that the existing controllers would not
be used again.

20
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“The manufacturer’s projections exhausted our
entire budget,” he reports with a wink. As all other
field devices and sensors would be retained, the
new technology would have to command a large
number of interfaces. Surprisingly, space was not
an issue: the previous system was so expansive
that an average of one in every three switch cabinets was no longer required for the new ICA
technology, which brought with it significantly increased functionality. For technical building equipment designers like Limberg, working on one’s
own space offered an opportunity to work in an
unusual fashion – without any time pressure at all.
“The head electricians and I examined all of the
control and monitoring functions. Including those
that hadn’t been used in years,” he reports. In their
stead, numerous new functions were integrated,
including those promoting energy savings and
smart metering. Even though the conversions are
not yet complete, Limberg has a positive outlook,
“This provided us with hours of fun!” This example
also demonstrates that a proper inventory and
critical analysis of the existing systems should be
included to successfully renovate building
technologies.
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Considerable Potential
There are approximately 20 million extant
buildings in Germany alone, including 1.5 million
non-residential structures. The majority were
constructed before 1979, thus prior to Germany’s
first Thermal Insulation Act. As a consequences,
real estate properties, particularly those built in
the 60s and 70s, and true energy hogs. However, it
doesn’t look much better abroad. According to the
EU Commission, approximately 75% of existing
buildings are energy inefficient, which means that
the building sector accounts for around 40% of
the total primary energy consumption in Europe.
Office and management buildings, production
facilities and warehouses, hospitals, and schools
generally perform just as miserably as residential
buildings. These efficiencies can be substantially
increased through the use of modern building
technology and operational optimizations – by
around 30% to 50% according to the VDMA
(Mechanical Engineering Industry Association).
However, the rate of renovations in the EU is
merely 0.4% to 1.2% per year, depending on the
member state.

Anyone who renovates
and existing building must
consider a number of technical aspects and accept
limitations in the technical
implementation. Adjoining
residential buildings and
narrow access streets can
complicate modernization
projects.
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Old buildings often conceal
possibilities. Renovations
are often more economical
than new construction,
because usable floor space is
retained.

The possibilities concealed with existing buildings
affect more than energy savings: the around 1.5
million non-residential buildings in Germany offer
2.2 billion m² of usable space. These buildings
are often located in areas that are now subject
to different urban planning regulations than
when they were built. For example, a limitation on
structural height can lead to fewer floors in a new
construction at the same location. The existing
building, however, can retain its current height. A
renovation, even under the most difficult technical
requirements, that retains this economically valuable floor space, can be profitably exploited.
Last but not least, there are also financial incentives for renovation. These include those that also
bring in numerous funding programs from the EU,
the federal and state governments. These political
incentives are equally available for homeowners,
real estate managers of municipal properties, and
owners of commercial properties, who engage
in a renovation effort. Anyone who works with
these funds quickly recognizes that bundling
several measures makes sense. The scope of the
subsidies or repayments is dependent on which
combination of technical measures make the
most sense. It is possible that the installation of a
new ventilation system provides an opportunity to
insulate the old ventilation shafts, or that replacing
lights can be supplemented with presence and/or
brightness sensors. Sometimes these supplemental steps are, in fact, required: when renovating
ventilation systems, for example, retrofitting the
frequency converters to stepless monitoring of
the existing motors is mandatory to receive the
subsidy.
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Renovations must proceed
quickly when carried out
during building operations.
Equipping lighting connections with plug connectors is
one option for significantly
reducing installation time.

Identifying Suitable Measures
Yet how do owners know which specific potentials
are concealed in their real estate? There are several established, targeted approaches for energy
auditing. One is certification as per the “eu.bac.
System.” This certification was initiated in 2013 to
ensure comprehensive incorporation of building
technology and building automation within the
framework of systematic evaluations. The standardized method is based on scientifically proven
data and the relevant European standard, DIN EN
15232. Property managers profit from this evaluation because they also obtain information about
potential improvements.

with comprehensive information about the automation technology used in their buildings. This
enables the group’s members to collaborate with
building operators or service providers to create
procedures for constructing new buildings or for
renovating existing units.
TEXT JULIA OCKENGA | WAGO
PHOTO LORENZO DE NOBILI | BILDSCHÖN
TILL WERHAN | BILDSCHÖN
©iStock.com

“One can only advise all building managers to have
their systems analyzed according to eu.bac to
uncover weak points and discover improvements,”
advises Dr. Peter Hug, CEO of eu.bac, who spoke
in an interview at the Forum on Building Technology at the VDMA (see page 28). WAGO became
a “eu.bac System” partner in 2015, and seven
colleagues from Project Sales have been trained
as auditors. Over the course of an audit, they help
to create transparency and provide operators
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The Augusteum is part of the
State Museum for Art and
Cultural History in Oldenburg
and houses the “Gallery of
the Old Masters.”
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Air Conditioning Technology: Easily Satisfying Strict Requirements

A CLIMATE IN TUNE
WITH THE ART

Old works of art require a stable room climate. To optimally maintain them, the correct temperature and humidity must be fastidiously observed. This applies in particular when temporary exhibits
are displayed with loaned pieces, because no one will provide art works if they are not assured that
they will be returned in the original state. Therefore, in the course of substantial modernization work at
the Oldenburg Augusteum, an indoor air system including individual room monitoring was installed,
controlled using the WAGO-I/O-SYSTEM 750. This automated solution guarantees optimal conditions
and additionally helps with energy savings. Narrow spatial relationships and monument protection
requirements provided challenges for the planners.

The Augusteum is located in the center of
Oldenburg, a few steps removed from the palace.
The building, constructed in 1867, was the first
art museum in the city. A lavishly furnished
gallery building, it was designed for the Grand
Duke’s collection of paintings. Today, it is part of
the State Museum for Art and Cultural History
in Oldenburg and houses the “Gallery of the
Old Masters” with outstanding works from the
Italian, Dutch, French, and German artists of
the 15th to the 18th centuries. In addition, the
Augusteum has space for temporary exhibits
in the upper story. Both old masterpieces and
the owners of the valuable works loaned for the
special exhibits demand good climate conditions
in the exhibition spaces. The ventilation and air
conditioning technology must, therefore, be
absolutely up to date.
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Automation Ensures Stable Conditions
Previously, stationary humidifiers served to
make the dry furnace air more palatable for the
works of art. Now, the Augusteum relies on an
automated solution that satisfies international
museum standards and protects the exhibited art
works. The necessary technology was installed
over the course of comprehensive modernization
work, and has functioned without fault since the
re-opening of the museum in December 2015.
Nossol Automatisation GmbH was selected by the
state museum to install the automation systems
along with designers from the engineering firm
Ahrens GmbH. They had to accommodate specific
conditions guaranteeing the requirements for
temperature, humidity, and noise level, which are
based on guidelines for HVAC systems developed
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by the Association of Mechanical and Electrical
Engineers in 2011. The margin of error is quite low.
Specifically, the room temperature should average
20 degrees Celsius. A maximum hourly deviation
of one degree, a maximum short-term deviation of
two degrees, and a maximum long-term deviation
of five degrees are allowed. The relative humidity
must remain at 50 percent. In this case, maximum
deviations of 2.5% per hour and 5% per day are
permissible. The specification for sound pressure
level permits a maximum of 45 decibels. The designers assumed an average number of visitors to
be 70 persons per day.

Central HVAC System Creates
the Desired Conditions
To fulfill these requirements, and to guarantee a
hygienic, pre-conditioned proportion of external
air, a central HVAC system was installed in the
basement. In addition, the exhibit rooms were
decoupled from the open stair case by pairs of
self-closing doors, forming air locks. The HVAC
system has an output of up to 2400 m³ per hour
and provides the functions of heating, cooling,
dehumidifying, and air circulation. It is equipped
with a high efficiency rotating heat exchanger
which has a heat recovery factor of around 75% in
heating operation. The air humidity is carried out
by a separate steam generator in a downstream
humidifying chamber. The air is then transported
via the building’s primary duct system into the
intermediate floor area between the ground floor
and upper story, and from there via air ducts into
the exhibit rooms.

Using Building Technology from WAGO
The new ICA system from Nossol Automatisation
was equipped with the modular I/O-SYSTEM 750
from WAGO. Nine subdistributors are used in the
Augusteum in addition to the information node,
which is equipped with a touch panel. They communicate with one another via an ETHERNET network per Modbus/TCP. “By using the open source
communication standard, the WAGO controllers
can be easily and efficiently connected to one
another. Even configuration is no problem due to
the user-friendly software,” agree Arne Meyer and
Lukas Vorwerk from Nossol Automatisation, which
was responsible for the programming.

Space Limitations and Monument
Protection as Challenges

An information node with
touch panel is located in the
heating cellar.
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Decentralized air treatment modules (ATMs) were
also installed in the exhibit rooms. These cover
cooling loads and enable individual room monitoring. The ATMs function exclusively in air circulation
mode and generate around 350 to 400 m³ of air
per hour. They heat, cool, dehumidify, and transport the air in the rooms. The accommodation of
the devices and the necessary supply routes were
anything but easy. After all, the exhibit rooms are
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accessible for visitors. The HVAC technology
should not distract from the exhibits and should
be as close to invisible as possible. Locating the
technology under the ceilings was not practical
from maintenance or operational stand points,
due to their height. Therefore, the technology
had to be concealed in the walls. Because the
Augusteum is under monument protection, any
changes were highly restricted. Therefore, the
building was provided with false walls, which
provided 40 cm of space. Which comes out to …
not much. It is thus good that WAGO products
require little space. “Since the PLC already has
two integrated ETHERNET interfaces and a
switch, we could omit additional infrastructure
elements,” according to Stefan Behrens from
Ahrens. “When there’s not much space, that is
worth its weight in gold.”
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Significantly Increased Energy Efficiency
Even though the main focus was on air quality, a
nice side effect of the modernization is a substantial improvement in energy efficiency. Contributors
to greater efficiency include the new building
technology, a hydraulic balance, which was installed at the same time, and the replacement of
the the heating units valves.

Only 40 cm of space is available for the technology and
the power supply lines.

TEXT STEPHAN LAMPE | WAGO
PHOTO TILL WERHAN | BILDSCHÖN
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»THE SPECIFICS
FACING OPERATORS
AND PLANNERS
REMAIN VAGUE«
The EU continues to promote energy efficiency in buildings – which includes an increase
in the importance placed on building automation. Quite correctly, opines Peter Hug,
CEO of the Association for Building Automation and spokesperson for the forum on
building technology in the VDMA.

The EU Energy Performance of Buildings
Directive (EPBD) is supposed to be updated
in 2017. What substantive changes are being
discussed?
It is encouraging that the EU commission
has recognized the potential that building automation can contribute to energy efficiency. Whereas in the first drafts, where retrofitting of existing buildings was also recommended, the EU
commission has virtually set automation technologies as a replacement for inspections in the
currently published version. This is certainly
not the last word; however, building automation
can deliver large amounts of information regarding error functions and potential optimizations
in system technologies via monitoring and analyses. There are, however, vehement arguments
against the commission’s draft, with references
to a quasi subsidiary principle. This means that
individual countries want to set up their own
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requirements and not let the EU decide. There
are many more details under discussion, not just
about building automation, which will have to
be hammered out between the parliament,
the council, and the commission.
The evaluation report about the current EPBD
identifies an increase in the quota for renovations and improvements in the quality and
efficiency of existing buildings as the greatest
challenges for the next decades. Why is this so
important.
The EPBD, like the Energy Saving Ordinance
(EnEV) in Germany, which represents the
implementation in national law, refers to new
construction and complete renovations. This
forms, in comparison to the energy consumption
in the extant building stock, only a small portion.
There are initiatives that hope to double or triple
the number of renovations.
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Peter Hug is the CEO of the Association for
Building Automation and spokesperson for the
forum on building technology in the VDMA. The
PhD economist is also the CEO of the technically-oriented European industry association

eu.bac (European Building Automation and
Controls Association), and a member of various
German and European expert groups in energy
efficiency, smart grids, and smart buildings.
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As of yet, with no success. In my opinion, the
requirement for total renovations is the wrong
approach. According to this, the windows should
be replaced, walls and ceilings insulated, and the
system technologies updated, at the same time.
At the very least, a renovation schedule should
be maintained. However, due to the investments
required and the long amortization periods, this
leads to a wait-and-see approach by investors.
I think we would get farther if investments
incurred short payback periods. Investments
calculated in longer terms could be financed by
those with short term savings. This type of strategy would leverage investment funds. Imagine,
you have 500,000 euros and completely renovate
an older apartment building, so that you save, for
example, 80% of the energy used in this single
structure. You would achieve more if you apply
the most effective measures in 50 buildings to
gain 25% reductions in energy consumption.

The commission introduced a so-called
‘smartness indicator,’ which is supposed to
serve as a measure of how well a building is
able to interact with the power grid. Why is the
integration of buildings into the electrical
grid important?

The EU commission draft proposes building
automation and control systems as alternatives to inspections. Should we assume that
changes to the EPBD place a greater priority
on building automation solutions?

Because the audits are not linked to obligatory
remedies. The audit merely provides the information about the current status. No one is forced
to change anything in the future. I think, that in
most cases it can be left to the investors as to
how they use their resources.

Once the larger portion of the building technical
systems are controlled by minimum requirements
or labels, and the buildings (at least new constructions) are sealed and largely well insulated,
then the largest potentials for efficiency are
found in control technology and building automation. I think that the politicians have finally
recognized this, thanks to the extended information campaign by our sector associations.
How much can automation and control
systems contribute to increased efficiency
in existing buildings?
The European Standard EN 15232 provides an
excellent example of the connection between
building automation and energy efficiency. For
example, a fully automated office building can
see savings of 30% in heating and 13% in electrical energy in comparison to a reference building
with standard equipment.
Does this mean that our building stock can
only become sustainable by using automation?
In every case, building automation, through
monitoring functions, provides the information
required to control buildings. If I don’t know what
it is doing, I cannot control it.
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The ‘smartness indicator’ hasn’t been defined
yet. When it is, it will surely take building automation and ICA technology into consideration.
We assume that the ‘smartness indicator’ is not
an independent label, but instead a reference to
already existing energy certificates.
In Germany, companies currently have the
choice to comply with the requirements of the
European Energy Efficiency Directive through
an energy audit or with an energy management
system. However, these audits are often criticized as ineffective. Why?

However, they have apparently done too little.
The number of renovations is supposed to be
increased again in order to reach climate
goals …
Increasing the renovation rate is a noble goal. The
question remains: what do the investors prioritize.
In the case of non-residential buildings and professional investors, then the amortization periods
for investments in energy efficiency are simply
too long in comparison to the alternatives. Three
things are required in the private sector: First,
many older home owners lack financing, which is
a challenge, since they are reducing their liquidity
with a long-term payback. Next, the general
conditions and the the jungle of subsidiaries
in Germany is more suited, in my opinion, to
generate a wait-and-see attitude than to promote
renovations. Thirdly, the percentage of residents
in Germany who own their own home is quite low
in comparison to other European countries. This
leads to a reduced demand for investments in energy efficiency. In any case, the audits offer indications about potential improvements. Currently,
so-called energy efficiency networks are being
established across the country. These are groups
of business representatives who exchange information about energy efficiency measures (see text
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box). The VDMA advises three of these networks
and is expanding several others. This is where the
audit information is discussed and strategies are
exchanged. Energy efficiency is ultimately not an
end in itself, but also a good means for defining
one’s corporate image.
The federal government is planning to renew
the energy conservation laws in this legislative
session. The Energy Conservation Act (EEG), the
Energy Saving Ordinance (EnEV), and the Renewable Energies Heat Act (EEWärmeG) are to
be combined. Why is this renewal necessary?
Treating associated topics in different bodies of
law has long been criticized be the VDMA and
other associations. Building technology and technologies for renewable energies installed in buildings must be considered in concert. Therefore, we
applaud the combination in the draft, which has
already eliminated several contradictions. We are
quite happy about that.

Which changes are predicted for operators
of large properties and for planners?
In addition to the EPBD and the Ecodesign Directive, we are also carefully examining the EU
Energy Efficiency Directive. This was completed in its original version during the European
economic crisis of 2009. At that time, it wasn’t
possible to force countries to accept binding
goals. The new version should allow the member states to set mandatory goals or to follow
alternative paths. For Germany, we predict that
we will remain on the old path and continue
to build on requirements for energy efficiency
investments. The efficiency goals were updated and increased by 3 percentage points. The
specifics facing operators and planners remain
vague. It is certain that the KfW development
bank, which subsidizes programs for non-residential buildings, has established interesting
incentives that have already advanced investments in building automation (www.kfw.de).
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eu.bac offers a system allowing building
efficiency evaluations that span multiple manufacturers and skilled trades. How are the high
demands from DIN EN 15232 reflected in the
assessment system?
The “eu.bac System” for evaluating the efficiency
of building automation systems is currently being
adapted to the new version of the standard. In
general, the system translates the automation systems, which are distributed into 4 classes in the
standard, into a scale from 0 to 100 points. This is
carried out using a point system, which also provides information about potential improvements
in the analysis. The “eu.bac System” offers a
unique possibility to gain standardized information about building automation systems that are
manufacturer neutral. All building operators are
advised to have their systems analyzed in order to
uncover weak points and find improvements.
What are the legal developments that you see
affecting the energy efficiency of the building
stock in the next few years?
Building automation systems are explicitly specified in the current working plan for the Ecodesign
Directive. However, this does not mean that there
will be long-term regulation for building automation. It is certain, however, that a preliminary
study will be written, the results of which should
be available relatively soon. These results will be
included in the legislative process in one way or
another. The challenges are the interconnections
of building automation with other trades, and the
fact that parts of the instrumentation, control, and
automation technologies are already treated in

The Energy Efficiency Networks Initiative plays an
important part in achieving energy and climate policy goals. In a joint agreement with the federal government, economic associations and organizations
have declared themselves prepared to advance the
dissemination of energy efficiency networks and to
implement such networks themselves.
Additional Information:
energie.vdma.org/netzwerke

other regulations for heating and ventilation
systems. This makes it difficult to define system boundaries.
And technological developments?
Regarding new technologies, the “Internet of
Things (IoT)” is the new buzzword. This trend
will certainly lead to new developments in
systems and upheavals on the markets. If all
products can be reached via IP addresses, this
still changes nothing about the expertise that
is required on site in order to position the right
products at the right locations, and to address
them. The second major topic is “Building
Information Modeling” or BIM for short. In
the future, BIM will continue to develop from
more or less pure 3D models through collision
mitigation systems to simulation models for
building operation. This increases transparency and increases intelligence in buildings to
another level. It will be important for building
automation manufacturers to develop the right
business models for services in the buildings
of the future.
Mr. Hug, thank you for the conversation.

TECHNOLOGIES | EFFICIENT AND FLEXIBLE WITH flexROOM®

EFFICIENT AND FLEXIBLE
WITH flexROOM®
WAGO’s versatile solution for building automation provides lighting,
sun protection and temperature control – without any programming.
The new version is even easier and more flexible.

WAGO included comprehensive practical knowledge gained from users in the new version of
the flexROOM® application. Therefore, it doesn’t
merely look and feel better, it incorporates fundamental changes, like reorganized configuration
templates and expanded settings possibilities to
make the workflow more consistent. However, the
foundational principle of flexROOM® remains that
of dividing rooms into defined segments. They
form the smallest common denominator and are
generally assigned to a window. This enables a
flexROOM® configuration that varies according to
building usage. When a building is repurposed, the
new occupants simply enter the changed room
segments into the software and then individually
set the parameters assigned for lighting, sun shade
and room controls with a few adjustments.

Work Faster with Better Navigation
The new flexROOM® version allows you to perform
these tasks on tablets and smartphones via the
Web interface based on HTML5. In addition, the
interface has been configured to be more transparent and ergonomic by including navigation ribbons
known from conventional software tools. Moving
beyond usability, the room automation solution
now also supports DALI Multi-Master Modules
from WAGO. These can drive up to 64 lamps with
ballasts and process up to 16 sensors on one line.
Due to the incorporation of the new WAGO PFC200
Controller, flexROOM® also offers secure configuration and data transmission via HTTPS and SFTP.
And because flexROOM® is based on the WAGOI/O-SYSTEM 750, WAGO will incorporate this
modularity more strongly into their room
automation applications. Individual
solutions, tailored to specific projects,
will be foregrounded.

In the new version of flexROOM®, the graphic
user interface for configuration can be accessed on smartphones and tablets.
Users can modify all individual settings and
view the system status.
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New Control Technology, Old Field Devices

RENOVATING
DURING ONGOING
OPERATIONS
The five office buildings of Ecotec Immobilien
GmbH & Co. KG in Bremen are equipped with
comprehensive building technologies. Over the
course of the modernization tasks, the monitors
and controllers for the ICA technology were updated, building by building. All other field devices,
like sensors, were retained, and office operations
continued during the conversion. Therefore, an
extremely flexible, fieldbus-independent solution
with numerous interfaces was required that could
be incorporated into the existing building infrastructure. The WAGO-I/O-SYSTEM 750 satisfies
all challenges posed by the project, and is also
especially space saving.
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Ecotec is a consulting engineering firm for technical building equipment and facility management
located in Bremen. They earn their living by finding cost-efficient and sustainable solutions for
technical building equipment, and in supporting
architects, building owners, investors, renters, and
managers in designing and implementing these
systems. Their customers include companies
in wind farming, heavy industry, and well-known
research institutions. The comprehensive list of
references also includes numerous hotels and
hospitals. However, Ecotec is currently working on
their own project: the company is upgrading the
controllers for the ICA technology in the five office
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and administration buildings where Ecotec rents
space. For this, the experts in building automation
are relying on WAGO’s technology and expertise.

Complete Building Technology

Ecotec GmbH is located in
the technology park at the
University of Bremen.
The Bremen Drop Tower is
visible in the background.

Ecotec does not simply advise other companies
about technical building equipment and facility
management; the corporation also manages five
office buildings, multiple research facilities, and a
hospital. The office buildings that they occupy were
built incrementally between 1997 and 2001, cover
more than 20,000 square meters, and a filled with
building technology solutions.
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In addition to the I/O system,
other WAGO components are
used, like power supplies (a
switched-mode power supply
is shown), relays, and railmount terminal blocks.

These include: floor heating with individual room
regulation, cooling using concrete core activation,
heating through district heat from trash incineration
and computer server waste heat reclamation, sun
shade control, automatic dimming of lights using
brightness and presence sensors, contactless
access controls, exterior video monitoring, supply
and building control technology, switchable heat
pumps in decentralized ventilation devices, networked consumer data recording via radio, and hot
water supply through a thermal solar system. There
is scarcely a variant of modern building technology
that Ecotec has not tested for themselves and can
present to their customers on site. This is founded
on a corresponding research project from the
former Federal Ministry for Education and Research
(BMBF) at the time the building was constructed.

New Controllers
for Existing Building Infrastructure
The building automation is correspondingly complex at Ecotec – and the demand keeps pace. And
because the technology used is around 20 years
old – absolutely stone age in this sector – an update
was necessary. This has already been completed
in the first three buildings. The renovations have
begun in the last two buildings, and should be completed in 2018. The challenges remain the same:
the renovation must be implemented during normal
operations and only the control technology is being
replaced. All other components, including all of the
sensors, will remain. This means that the new tech-
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nology has to be adapted to the existing building
infrastructure. After completion, all building should
be controlled by one central server. The integration
requirements include the heating control to the district heat transmission station, controlling the heat
pumps using the GENIbus protocol, regulating the
solar system for hot water supply, and the cooling
systems, which cover the concrete core activation
and KNX systems, like the ventilation and chillers.
Error acquisition across the systems, ventilation in
the parking garage, and automated watering of the
grounds are also affected.

Many Interfaces,
Small Spatial Requirements
In addition to the complexity of the task, Bormann
Elektrobau GmbH, who was implementing the
upgrades for Ecotec’s property management
division, faced one primary challenge. The new
ICA technology must command a large variety of
interfaces due to the number of integrated system
components. It would also be nice if this technology did not take up much space, as this was quite
limited. Since WAGO already surpasses the competition in these requirements, it is not surprising that
the engineers from Ecotec and the specialists from
Bormann Elektrobau selected WAGO technology.
Specifically, the WAGO-I/O-SYSTEM 750. Other
WAGO components were also installed, for example, power supplies, relays, and rail-mount terminal
blocks.
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TECHNOLOGIES | ESTABLISHING CONNECTIONS JUST BECAME EASIER

Remaining Flexible by Using
Fieldbus-Independent Solutions
“Building renovations are often more complicated
than new construction. This applies even more,
because Ecotec’s buildings include so much technology, and also everything except the controllers
is supposed to remain,” explains Jörg Bormann,
CEO of Bormann Elektrobau. “For this, you need
a less rigid solution. Otherwise, it is impossible to
incorporate it into the existing infrastructure.” His
employer, Matthias Limberg from Ecotec, adds,
“WAGO is known for the large number of interfaces.
It was important to us to get a fieldbus-independent solution, so that we remain flexible into the
future.” There are, after all, renovations in two additional buildings in the near future. Limberg is uncon-

cerned about them. Everything has run excellently
so far, leading to his positive interim conclusion.
“No one has frozen, and the ventilation still works,”
he summarizes the success of the highly complex
project with a wink and a joke.
TEXT STEPHAN LAMPE | WAGO
PHOTO TILL WERHAN | BILDSCHÖN

ESTABLISHING CONNECTIONS
JUST BECAME EASIER
In the BACnet/IP Coupler, WAGO has introduced a device that functions brilliantly
to acquire and provide I/O signals.
There are a multitude of different communication
protocols in building automation that must be
harmonized. As a globally established standard,
BACnet has the task of connecting autonomous
technology islands in buildings with one another.
The new 750-330 BACnet/IP Coupler is designed
to detect data points and additionally offers the
possibility of including timers, trend recorders,
and alarms.
The fieldbus coupler can manage up to 256
BACnet objects. WAGO has made corresponding
software tools available for simple configuration
and fast commissioning. The device supports
the standardized BACnet device profile B-BC
(BACnet building controller) with all necessary
BACnet objects, BACnet interoperability building
blocks (BIBBs) and interoperability areas (IAs).
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Thus, complete BACnet integration and interoperability with other manufacturers’ components
is guaranteed.

The new BACnet/IP Coupler
is designed to detect data
points and additionally offers
the possibility of including
timers, trend recorders, and
alarms.
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Flexible Lighting Connections

BEATING FASHION
TRENDS WITH WINSTA®
The Zinser fashion house in Tübingen is incorporating modernity into its long traditions with the
brilliance of 7500 LEDs. In order to carry out the installation of the lights in the shortest possible time,
and during normal sales operations, Elektro Kürner
GmbH relies on the WINSTA® MIDI Pluggable Connection System from WAGO. This kills multiple
birds with one stone. First, the installations can
be completed in the exceedingly short time period
specified. Second, mismating during installation
of the lights is virtually prevented. Thirdly, maintenance of the lights is much easier in the future.
The Zinser fashion house has a long tradition.
Founded in 1878 as a ‘general goods store,’ the
family-owned corporation now has subsidiaries in
Herrenberg, Lahr, Offenburg, Reutlingen, Singen,
and Tübingen. The fashion house in Tübingen was
originally built in 1976 with 3900 square meters
of sales space in the so-called ‘Zinser triangle’,
mere steps away from the Neckar river and the Old
City. Today, the sales area extends to 9500 square
meters. The building has been comprehensively
modernized, starting in 2015, and should re-open
in September, following a year of construction,
with around 11,000 square meters of space. The
renovations have taken place floor by floor during
normal operations. While parts of the building light
up with new brilliance, the conversions shine in
other areas as well. In addition to the upgrades,
a side construction project was added. This will
significantly increase the sales and warehousing
spaces.
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New Lighting Concept
Over the course of the reconfiguration, the lighting
was also completely converted to LED technology.
This allows the sales areas to radiate in a more
beautiful and brighter light. It also significantly
improves energy efficiency. Instead of 35 watts
per bulb, the new lights require only 18 watts, thus
almost fifty percent less. “Previously, we used the
lighting to heat the spaces. Now we actually have
to supply heat,” says Davide Castiglione from
Elektro Kürner GmbH, the company responsible for
building management at the boutique. As the construction supervisor, the master electrician is also
responsible for the modernizations in the Tübingen
subsidiary and, with his coworkers, implements the
lighting upgrade according to the lighting designer’s concept. This includes around 7500 lights that
have to be newly installed.

Narrow Time Frame
Time is money in Baden-Württemberg and sales
should not be interrupted by the modernization
activities. Therefore, the time frame for construction measures is quite narrow. The previously
completed work was accomplished in a very short
time. Thus, the first products were sold in the newly
constructed area three weeks after the topping
out ceremony. The renovation of one 4000 square
meter area, including part of the old building, could
be completed in a mere ten weeks from deconstruction to redesign. The time frame for installing
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The cables were laid in
the false ceiling after the
dry wall was hung and
before the paint was dry.
It had to go fast.
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maintenance free. “A defective light always has to
be replaced. That works, if the on-site facility management can deal with this, instead of having to
get an external specialist each time. Also, business
should be interrupted as little as possible,” states
Castiglione.

Installation as Easy as Pie
Errors during installation and decommissioning of
the LEDs are virtually impossible. The pluggable
connector components prevent mismating. Individual mechanical and colored coding provide additional orientation during the installation. The lamps
are simply inserted into the provided openings and
fixed in place using two clips. Safety is also guaranteed at all times, now and in the future – because
the WINSTA® MIDI is completely touch-proof (IP20).

Undisturbed Shopping Experience

The lamps are fixed in place
in the drop ceiling using two
clips.

the new lights was even shorter. As soon as the dry
wall work was completed, and while the painters
were still working, the lines were laid in the false
ceiling, and the openings for the lights were already
cut. The lamps were connected immediately after
the painters finished. “We could never have done
this using conventional wiring,” states Davide
Castiglione, to whom such demands are old hat.
“Everywhere, the work has to be completed faster.
Even the component manufacturers have become
acclimated to this. Without solutions like the pluggable connection systems from WAGO, we couldn’t
keep up.”

Just Plug It In
In Tübingen, Elektro Kürner relies on WINSTA®
MIDI from WAGO. Instead of individually wiring
2000 lights per floor, only 30 to 35 subdistributors
have to be wired in each story. A distribution box
is connected to each one: the only remaining work
is to insert the plugs into the sockets. This means
that the installation is substantially accelerated,
starting with the first distribution box. Six lights and
the next distribution are connected to it, and so on,
and mismating is virtually impossible. Subsequent
maintenance on the lights is also simplified by
the pluggable connections. They are also easier
to access. This is a significant advantage when
dealing with 7500 lights. In addition, the WINSTA®
MIDI components are themselves completely
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The Zinser fashion house can look back over almost 140 years of success in this region. The company has always changed with the times. Like now,
with the conversion to LED technology in Tübingen,
which will light up the building with new brilliance,
and save substantial amounts of energy. The
customers should see very few interruptions during
the conversion, “In the Zinser building in Tübingen,
we will meet the challenge of installing thousands
of LEDs in the shortest time possible. For this, we
needed a solution which enabled a fast, easy, and
safe electrical installation,” explains Harald Walker,
Technical Manager at Elektro Kürner. He found it at
WAGO, because WINSTA® MIDI pluggable connection system does exactly that. It accelerates and
simplifies the installation and decommissioning
of lights. The system thereby provides not only a
high degree of cost efficiency and comfort, but
also ensures that the shopping experience in the
Tübingen fashion house is not impacted during the
modernization work.
TEXT UWE DIETER | WAGO
PHOTO LORENZO DE NOBILI | BILDSCHÖN
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STRAIGHT FROM
THE SOURCE
Valuable expansions for the I/O system: The new SMI Master
and M-Bus Master from WAGO enable direct connection from
SMI drives and power consumption meters.

SMI Master – For Direct Connection
of Electrical Drives.
A compact design paired with advanced technology. The new 750-1630 SMI Master Module for
the WAGO-I/O-SYSTEM 750 enables direct connection of electric drives for sun blinds or roller
shades, without requiring a level inverter.
In addition to reduced wiring expenses, using the
new SMI Master also minimizes other costs: for
example, because the module has an integrated
power supply, thus an external one is no longer
necessary. In addition, a digital output enables
temporary switching off of the drives when they
are not needed.
The 750-1630 SMI Master is designed for 230
VAC SMI motors; the 753-1631 version can be
used with low voltage shade drives (24 V). Up
to 16 drives can be connected per module. In
addition, the SMI Master offers numerous helpful functions: The “auto-replace” function, for
example, allows building operators to replace a
defective motor without requiring changes to the
configuration or controller program code.
WAGO is also offering a new SMI Configurator
for planning and starting up SMI networks: the
software can be used to quickly address SMI
drives and to accelerate importing and exporting
all configured drives.

M-Bus Module – For Direct Connection
of Energy and Consumption Meters

I/O system to capture consumption data –
without external gateways and level inverters.
Using the new Master module, M-Bus devices
can be directly connected to the I/O system
(without external gateways or level inverters).
Additional cabling is unnecessary. The M-Bus
system, based on a master/slave communication
model, can be operated as a line, star or tree topology. A WAGO controller with the M-Bus module, which communicates with bus components
via 2-wire bus, assumes the role of the master.
Up to 40 slaves can be connected per module.
The M-Bus transmits data at speeds of 300 to
9600 bps. Regular type J-Y(St)Y N x 2 x 0.8 mm
telephone cable, for example, can be used as the
M-Bus cabling.

Reduce costs, simplify installation, and save
space: the new 753-649 M-Bus Master Module
directly connects up to 40 M-Bus devices to the
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The Austrian technology and capital goods group, voestalpine,
supplies high quality production and system solutions made
from steel and other metals. The company, headquartered in
Linz, is among the leading partners in the European automotive
and domestic appliance sectors, as well as the global oil and
gas industries.

Lighting Management in Warehouses

MORE LIGHT, LOWER COSTS
When updating the lighting system at a central warehouse in Linz, voestalpine, the Austrian technology
and capital goods group, switched to DALI-capable LED lights in combination with the proven WAGO
Lighting Management. To great success: based on the cost savings and the positive feedback on the
part of the workforce, additional usage areas for the WAGO solution are under consideration.
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The illumination of warehouses and production
facilities often provide a great challenge for manufacturers: the costs should be low, yet the lighting
quality needs to be high in order to create optimal
light ratios for the employees. If the economic
aspects are foregrounded with regard to lighting,
then energy efficient illumination must be considered in combination with an intelligent lighting
management system.
Even voestalpine has been engaged with this
topic for several years. The lighting control in the
production facilities and warehouses has been
carried out up until recently using complex programs, which were generated for each building by
external automation specialists, and depend on
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the specific demands for that site. The problem:
the use of different programming languages that
cannot communicate has resulted in a situation
in which the centralized networking and control
of the lighting system are impossible In addition,
each new change in parameters requires knowledge of the programming language used. As the
corresponding expertise is not always available
to the necessary degree, the company depends
on external service providers for more complex
adjustments of the lighting technology.

Pre-Programmed Web Solution Selected
In the past year, the company went a step farther
and turned to a pre-programmed Web solution for
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their lights: WAGO Lighting Management. Over
the course of the lighting replacement in a central
warehouse for steel rolls, which each weigh several tones, the company chose to use automated
lighting control in combination with the LED
technology. Since then, the building in Linz, which
covers 5400 m², has been illuminated by around
60 DALI-capable LED lighting units controlled by
the WAGO Lighting Management.
The challenges in this lighting management
system are relatively straight forward for the initial
step: a common, constant light control of all LED
DALI lights with the aid of a brightness sensor in
order to guarantee constant light levels at minimal
energy consumption for all shifts. The artificial
light should automatically adjust to natural light
to optimally illuminate the building during every
working hour, day or night. In addition, the individual operating modes, like “off,” “manual,” and
“automatic” can be selected using a key-operated
switch.
On the hardware side, the new
WAGO PFC200 Controller and
the DALI Bus Module from
the WAGO-I/O-SYSTEM 750
form the foundation for WAGO
Lighting Management
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Start Up Before Lunch
The definition of all participants associated with
the lighting management was carried out prior to
start up. The individual DALI lights and the DALI

light sensors were read into the system using the
implemented scanning and addressing functions.
The conventional digital inputs for the key-operated switch were automatically recognized, as they
were part of the internal bus system. In the next
step, the virtual rooms stored in the software were
named according to their respective building component.s All previously defined participants, like
key-operated switches, electronic DALI ballasts,
and DALI sensors were allocated to the virtual
rooms and assigned to the function “constant
lighting regulation”. Subsequently, other diverse
parameters were defined, for example, monitoring
parameters, and adjusted to the specific application. The entire commissioning, including the
function test, was carried out in a single morning.

Simple Maintenance,
Easier Parameterizing
“After only a few months, it could be demonstrated
that by adjusting the electric light to daylight
and the use of the LED lights, the energy costs
were already reduced. This was the case, even
though the warehouse lighting level was actually increased,” reports Michael Haudum, who
manages the project for voestalpine. In addition,
maintenance on the new system is much easier.
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Haudum adds, “We can now carry out new parameterizations in house without any additional
programming expense or need to call in third
parties.” The WAGO Lighting Management
enables the voestalpine maintenance department to monitor all parameters using a modern,
standardized Web visualization, and to adjust
them at any time as needed. New parameters
can be recorded quickly and easily with the click
of a mouse, even during operations. The graphic
user interface can be called up by any standard
browser in the internal voestalpine network. The
system’s foundation is based on the popular
web language HTML5, so local software installation on a PC is unnecessary.

the application – for example, a colored lighting
control for control stations. “Basically, we see the
standardized web interface in the centralized, simple controller, and the essential advantages of the
WAGO Lighting Management appear in the energy
cost savings,” according to Haudum.

DALI-capable LED lights
were installed during the
2016 renovation of the lighting system in a central warehouse. The proven WAGO
Lighting Management is also
used to ensure constant light
ratios at minimal energy use.

TEXT MARTIN MORPURGO AND MICHAEL GERNER | WAGO
PHOTO VOESTALPINE

“Based on the successful implementation in
our warehouse, we are planning to introduce
the WAGO solution in other areas in the future,”
according to Haudum. This shows the high level
of flexibility that can be achieved using WAGO
Lighting Management: from a small facility with
only one virtual room up to multiple networked
distributors with 160 virtual rooms, including
links to the building technology, everything can
be centrally controlled and automated according to individual specifications. Haudum is also
considering expanding the control functions in
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A BRIGHT IDEA
Easy commissioning and configuration: WAGO Lighting Management combines
durable and efficient technology with user-friendly software.

Merely switching the lights on and off is so last
century, even in production facilities and warehouses. WAGO’s new Lighting Management Solution enables the easy connection different lighting
requirements, comfort for individual users, and a
high degree of energy efficiency.
WAGO Lighting Management is the intelligent
solution for lighting control in large spaces such
as production facilities or warehouses. By linking
predefined hardware and user-friendly, web-based
software, WAGO Lighting Management facilitates
the design and commissioning of new lighting
systems and also offers numerous advantages for
their operation.

Innovative Usability
WAGO Lighting Management is ready for the
different light requirements of warehouses and
production facilities. The foundation: A facility is
divided into virtual rooms corresponding to the
different functions and activities – for example,
assembly lines, traffic paths, or offices. Each
virtual room receives signals from the sensors and
actuators to automatically generate the optimal
lighting ratios for the respective tasks, depending
on the functions that have been set.
Additional Information:
www.wago.com/lighting-management

On the hardware side, the new WAGO PFC200
Controller and the DALI Bus Module from the
WAGO-I/O-SYSTEM 750 form the foundation. Each
module can integrate up to 64 DALI lights, up to
16 DALI sensors, and up to 16 DALI transmitters
into the system. Since the number of bus modules
is variable, WAGO Lighting Management can
be used for small production facilities,
and also in large logistics centers.

Modern Operation
The easy configuration via a web-based
interface establishes WAGO Lighting
Management as a powerful and
user-friendly solution. All settings, for
commissioning and during operation,
can be performed with the click of a
mouse – no programming is required.

46

WAGO DIRECTBUILDING | NO. 01 / 2017

APPLICATIONS | SAFE, FAST, AND SPACE-SAVING

SPRING CONNECTION TECHNOLOGY IN SWITCHGEAR PRODUCTION

SAFE, FAST, AND
SPACE-SAVING

Switchgear units are central components in machine and system engineering as well as in technical
building equipment, and are important for smooth operations. Both sectors unite behind one central
demand: as many components as possible must be accommodated in the least amount of space. For
switchgear manufacturers, this is often the deciding factor in selecting the compact TOPJOB® S
Rail-Mount Terminal Blocks from WAGO.

Make optimum use of rail-mount
terminal blocks from the TOPJOB
S Series when many outlets
have to be wired.

APPLICATIONS | SAFE, FAST, AND SPACE-SAVING

Switchgear manufacturing in Germany is populated by mid-sized companies. saveen GmbH,
located in Franconia in the village of Weisendorf,
currently employs 23 staff members. The young
company has grown quickly in the past few years,
as CEO Sebastian Wellein reports, “Five years
ago, we started with six employees – now we are
designing a new building, because our current
location is bursting at the seams.” A large number
of the tenders come from home- and building
automation. The company also produces switchgear units for specialist machine engineering,
for automotive suppliers, for example. Around
400 switch cabinets in total are manufactured by
saveen each year.

Saving Space in the Switch Cabinet
Easy cabling saves time
during assembly and helps
to prevent errors during
production.

Numerous components must be located in the
switch cabinets, and space is as precious in
switchgear design as it is in many other applications. Many outlets are necessary in home and

building automation, and they also have to be
wired from the switchgear unit. More than 100
outlets per switchgear unit is becoming standard.
Various components are linked in – from the
lights to the drives for the blinds and up to the fire
protection valve. saveen relies on the rail-mount
terminal blocks from the TOPJOB® S series from
WAGO for wiring components. “When we are free
to make the decision, and the customer does
not specify another manufacturer, we always
use WAGO components,” emphasizes Wellein.
The rail-mount terminal blocks are available for
conductors from 0.14 mm2 up to 25 mm2. Very
large conductor sizes are used for energy supply,
while signal conductors usually have small cross
sections. If only larger conductor sizes are needed, the 285 series high-current rail-mount terminal
blocks can be used. These enable connections of
conductors up to 185 mm2.
TOPJOB® S Rail-Mount Terminal Blocks are particularly compact so that many connections can
be accommodated on one DIN rail. For example, a
through terminal block with a nominal cross section
of 1.5 mm2 is only 4.2 mm wide. The rail-mount
terminal blocks can each be wired with conductors
one size over their rated cross section and can
be loaded with the nominal current of the larger
conductors – in this case with conductors with a
cross section of 2.5 mm2. In home and building
automation, increasingly more building systems
are being controlled directly from the switchgear
units. “However, no one is including more space
for switch cabinets,” according to Wellein. “Consequently, we have to use the space particularly well.”
In such cases, saveen uses double- and triple-deck
terminal blocks from WAGO, which enable the
connection of two or three times as many terminal
connections in the same amount of space.

Fast and Safe Wiring
One of the main advantages of the rail-mount terminal blocks is the spring connection technology,
according to the Wellein, “We have completely
banned screw connection technology from our
switch cabinets.” The easy spring connection
technology of the TOPJOB® S Rail-Mount Terminal
Blocks greatly facilitates assembly. Wiring requires
only a few hand movements. According to the conductor type, they can also be directly inserted using
the push-in connection technology. At saveen, all
conductors up to 16 mm2 are provided with ferrules
and can therefore be connected using the push-in
connection technology.

Wellein explains, “The spring connection technology functions error-free in daily use. It not only saves
time during wiring, but also helps to prevent errors
during assembly.” The terminal blocks from WAGO
offer an additional advantage: they are maintenance-free. “For this reason, many customers
require this connection technology,” Wellein adds.

Efficiency in Engineering Design and in
Assembly
High-value components are not, however, the
only factor that contributes to the quality of the
switchgear units. The processes, from electrical
design up to wiring, must be optimally attuned to
each other. “With our proprietary procedures and
modern equipment, both in the design office and
in assembly, we feel that we can outcompete larger
companies from the switchgear manufacturing
sector,” states Wellein confidently. saveen generally
designs their own switchgear units for home and
building automation in house. The four electrical
engineers use the EPLAN Electric P8 CAE tool. In
conjunction with their own electrical engineering,
a 3D structural design is also implemented in the
EPLAN Pro Panel. Wellein explains, “It is especially
important for efficient engineering design that all
components used are available as corresponding
CAE and CAD data.” WAGO provides this data for
all rail-mount terminal blocks from the TOPJOB®S
series. They can be easily downloaded using an
online platform. “That functions perfectly. With one
click of a mouse, the 3D data are loaded, and the
rail-mount terminal blocks can be easily placed
on the top hat rail during design planning.” Wellein
describes the process:
the data from electrical engineering design are
used at various points in manufacturing and assembly. Initially, the 3D data for the switchgear unit
are exported from the 3D design engineering in
order to control an automatic CNC milling machine.
Wellein explains, “This is a fully automated process
for all flat components, like switch cabinet doors or
mounting plates.” The machine provides the parts
with through holes, threads, and cut outs. In contrast to manual processing, this runs significantly
faster while maintaining uniformly high quality. After
the DIN rails are screwed to the mounting plates,
they are populated with TOPJOB® S Rail-Mount
Terminal Blocks and other components.
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Uncomplicating the Complex
It can be difficult to provide a clear identification of
all clamping units, especially when there are many
rail-mount terminal blocks in an installation, which
can lead to mismating errors. The electrical engineering design tool directly provides the necessary
data for marking: a connected smartPRINTER from
WAGO can be directly controlled by the CAE tool to
print continuous marking strips for the rail-mount
terminal blocks. “The terminal block marking and
the connection to the EPLAN system function quite
well,” emphasizes Wellein, who is pleased about the
high level of efficiency in this step.

In addition to TOPJOB® S,
saveen relies on other WAGO
products, for example, highcurrent, rail-mounted terminal
blocks from the 285 Series.

The rail-mount terminal blocks, which saveen uses
in almost every project, are always kept on hand by
the switchgear unit manufacturer. On average, the
number of terminal blocks high enough to suffice
for one to two months at normal production capacity. The operations manager also views the service
and delivery reliability from WAGO as another
positive point, “Whenever we desperately need materials, WAGO has a way of uncomplicating things.”
TEXT FRANK SÜNKEL | WAGO
PHOTO OLIVER HEINL | VOR-ORT-FOTO.DE
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MEASUREMENT SYSTEM
WITH ADDED VALUE
The new WAGO Energy Data Management system easily records and
manages energy data without any programming and can be upgraded
at any time.
Corporations are increasingly scrutinizing
the efficiency of their buildings and equipment.
However, the level of potential savings can only
be determined once all energy sources and their
consumers are systematically recorded. The
basis for this is a suitable measurement system
that can satisfy three criteria: it must be easy to
integrate into the system, operate at very low
cost, and ensure simple processing of the data
it collects.
This is exactly the solution offered by the new
WAGO Energy Data Management. Combining preconfigured hardware and user-friendly software
into one package, WAGO’s measurement system
can be readily integrated into both systems and
building technologies. In addition to energy-specific values, like electrical currents or voltages,
many other measurement values can also be recorded that are relevant for industrial and process
technologies or for building applications. Current,
gas, heat, water, compressed air, and temperature
are examples of data that can be measured in
one system. Recording them enables a comprehensive view into the energy flows as well as into

individual production processes at a company.
The system hardware includes the WAGO PFC200
Controller and the WAGO-I/O-SYSTEM 750.

Visualization is Included
The WAGO Energy Data Management is thus
also suited for those corporations that are only
starting to monitor energy use, or those who
would like to work on the problem without using
a higher-level energy management software
product. Different evaluations can be generated
using the integrated visualization tool. Companies
can thus generate load curves that are synchronized to their power supplier, or determine which
consumers are responsible for peak loads via
second-by-second display. In addition, energy use
may be monitored in relation to specific process
adaptations to determine how much energy would
be saved, for example, by using variable speed
motors or new lights.

Advantages of
WAGO Energy Data Management:
• Modular recording of energy and process data
• Easy parameterization via web visualization –
no programming needed
• Connect existing sensors to the
WAGO-I/O-SYSTEM
• Integrated visualization
• Evaluate energy data and create efficiency plans
• KPI Building to Satisfy DIN EN ISO 50001
Additional information:
www.wago.com/energymanagement
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MAGNIFICENT!

For Master Works Behind the Scenes –
WAGO Building Solutions
Proven Installation Technology Perfectly Combined
with Modern Automation Solutions
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