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EDITORIAL
Dear Readers,
Building projects and the processes involved in construction are
becoming more complex. The legal, economic, and ecological demands placed on the companies carrying out new constructions
and renovations are also increasing. As an essential element in
building technology, building automation is also affected by this.
What does it take to remain successful and competitive despite all
of this? In addition to the right components for solving the problem,
you need the proper degree of expertise and the correct tools to
support your company during planning and implementation.
WAGO has identified these new market challenges, and satisfied
them. For example, we have expanded our advising qualifications,
which we can now offer as a new member of the “eu.bac System”. This label, created by the “European Building Automation and
Controls Association” in 2013, concentrates on evaluating building
automation systems in a highly targeted manner. Currently, seven
WAGO colleagues have participated in the “eu.bac System” training as auditors, and are now qualified to evaluate building automation systems with regard to their energy efficiency. This expertise
naturally benefits our partners, but it also profits building operators,
since they are, ultimately, able to apply the money saved on energy
and operating costs across the entire useful life of their buildings.
We have also developed various templates and macros for the TRIC
planning software and the CODESYS development environment in
order to additionally facilitate workflows from planning to execution. The planning templates in TRIC are tailored to the application

templates in CODESYS, which means that the information recorded
in TRIC supports the hardware engineering process for the WAGO
components. Templates and macros are available for download at
no charge from www.wago.com. They facilitate work for their users
and ultimately lead to time savings: it is possible, using the templates and macros, to individually design an HVAC system that is
tailored to the customer's specifications.
To find out how energy-efficient planning and construction looks
in practice, take a look at some selected examples in this edition
of WAGO direct building. If you should be interested in more detailed information, we are always available to answer questions,
and would love to set up an appointment to meet at this year's ISH
Trade Fair. Consider yourself invited to visit our booth and learn
more about our new macros and templates.
Until then, I hope you enjoy the articles!

Martin Hardenfels
Head of Project Sales Building Automation
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New Openness
The WAGO-I/O-SYSTEM 750 ensures efficient building management, in particular for regulation and maintenance of the control systems, for Steag, the
energy producer headquartered in Essen.
■ The building services provider, Wisag, replaced an old, proprietary
building automation system in the Steag control center with a modern
one that is not tied to a specific manufacturer. The new system uses
I/O controllers from WAGO as key elements. It integrates multiple,
previously decentralized technical islands and substantially facilitates
building management.
If you had asked Rüdiger Lempka a few months ago what his job
entailed, he would have probably responded, “Jogging”. Lempka
is Manager for Building Maintenance at Steag GmbH in Essen.
The fifth-largest energy producer in Germany resides in a building
complex from the 50’s, which has eight floors, corridors that extend
more than 90 meters, and is protected as an example of historic
architecture. At the beginning of the 90’s, Steag took over the building and had the interior completely renovated. Within this context,
Steag added a tiny bit of intelligence based on building automation
to the numerous technical systems, like heating and cooling systems,
the elevators, and the freezers in the cafeteria.

As the years passed, this minimal intelligence left a lot to be desired. “The existing building controls required increasingly more
maintenance. They had not fulfilled our functional needs for a long
time,” explains Lempka. In addition, various modernizations over the
course of two decades had created numerous technical islands that
could no longer communicate with the existing I&C system. Instead,
they used proprietary communication standards depending on the
different manufacturers. “This created an enormous expense for us,
just to ensure that everything worked properly,” states Lempka.

■ Simplifying Controls and Maintenance
The extensive maintenance rounds that Lempka had to complete are now
another historical footnote. Within 18 months, Wisag brought the entire
building control system within the Steag headquarters up to a modern
level.
Lempka explains the selection of the building services provider that Steag
chose for the project thusly: “Wisag has cared for our building for a long
time; however, only indirectly with regard to the building control system's

Steag's headquarters in Essen is an architectural delight. The control technology
within the building is now just as impressive.

Wisag equipped the control center with new technology, a total of nine control
cabinets for a total of 12 controllers. The technical systems in the building can
be locally monitored and regulated using WAGO touch panels on every control
cabinet.

manufacturer. Within the context of the modernization project, we wanted
to involve Wisag directly as a partner, and, above all, replace the old
building control system with an open-source one.” This was supposed to
simplify the building manager’s job — at least that was their hope — particularly in relation to control and maintenance. To achieve this, the technology islands needed to be integrated. The other requirement was to
handle failures better than previously. “The old system sent error messages
through a server to a printer in the security station. The security employees
then had to call the respective building management colleague on the
telephone and read the error message to him in order to pass on the information,” explains Peter Grüner, Building Management technician. This
procedure was complicated and did not solve anything in a timely fashion.
The external requirements for the project were also challenging. The old
building control system had to be replaced as quietly as possible. No new
cables could be laid, and the ceilings and walls could not be touched.
“We took two months to develop a plan for optimally implementing these
requirements,” states the project manager from Wisag. “We brought our
own requirement to the job: the new control system would not be an ungainly patchwork of old and new technologies.”

■ Reducing Installation Costs on Site
It was necessary to integrate a dozen controllers into nine control cabinets
within the building. Wisag examined each one carefully before coming up
with their successful idea; they would not merely switch out the old components with new, but instead completely pre-install the new technology on
the insides of the control cabinet doors.
It was clear from the beginning that Wisag planned to base the new
building automation systems on WAGO controllers. “I can't think of a
more suitable product for integrating different technological islands and
for efficiently configuring the entire building management system,” states
Wisag's project manager. “Another point in favor of the WAGO solution
is the unbeatable cost-benefit ratio.” However, it was the manner in which
the WAGO controllers and components are installed that placed these
components at the front of the queue when selecting the technology. The
Wisag team manufactured the new control cabinet doors in a low volume

production run, installed the new technology on them, and programmed
the WAGO controllers. This meant that on site, it was simply a matter of
removing the old cabinet doors, hanging the new, wiring the components,
and calibrating the programmed settings. Each control cabinet was then
equipped with a touch screen for locally monitoring and controlling the
systems.
This process resulted in an impressive installation, and was also extremely
economical. The project manager explains, “By pre-assembling the control cabinet doors in series production, we more than made up for the time
necessary for planning.” In addition, this method was immensely helpful in
avoiding errors during wiring.

■ Troubleshooting from Anywhere
One part of the wiring demanded a lot of thought in order to find a solution: the existing building automation only used a serial data connection.
Since laying new cables was undesirable, the Wisag team, in collaboration with the IT department from Steag, made a virtue of necessity: they
were able to provide ETHERNET-capable serial connections using select
adapters. The WAGO controllers now transmit their information from the
control stations using Modbus TCP/IP. The end result is that Lempka and
Grüner can access the entire technical building systems using a conventional web browser. “We can control every technical system from our PC
workstations,” gloats Peter Grüner.
While error messages are still routed first to the security station, a BACnet/
IP Controller from WAGO serves as a gateway that now transmits the
messages to a computer monitor in the station. Since the entire system is
now web-based, an additional refinement was now technologically possible: the system now automatically sends all error messages as email to
the smartphones of the on-call maintenance staff. This allows Lempka and
Grüner to troubleshoot problems from home — simply by using a secure
data line. The Wisag team was delighted by the successful collaboration
with their project partners, “As a whole, Steag's IT department contributed
a lot to finding solutions, which resulted in the creation of excellent advantages for both sides.”

Intelligent design: all components for the new systems were pre-installed on the
inside of the control cabinet doors. This significantly accelerated the procedure
and prevented connection errors from the outset.

■ Entering the Premier League
They succeeded, even though they faced an additional challenge
shortly before the project was supposed to be completed: the lights
and shades on the top floor, which were already regulated using KNX,
should now be individually controllable on a room-by-room basis. And
laying new cables was also prohibited in this area. The project manager explains the solution that Wisag applied to the problem, “We
installed EnOcean radio components so we can forward the information wirelessly.” That installation was completed over two weekends, to
avoid disturbances during business hours.
Customers and service providers were extremely satisfied with Wisag's
I&C project. The Wisag team was also quite happy, boasting that the
project file was quite thin, which is “always a good sign”. After the
conclusion of the project, Rüdiger Lempka expressed the results most
positively, “This system places us in the premier league of building
control technology. In the future, when we have to change something

Control in the premier league: Due to the WAGO controllers, Rüdiger Lempka,
Building Maintenance Manager at Steag, can access all information of the complete system using an internet browser.

functionally or install new building technology, the open source and
easily programmable WAGO controllers with facilitate this.” Constant
maintenance rounds are also a thing of the past.
Text: Klaus Ebbigmann, WAGO
Photo: Volker Wiciok/vor-ort-foto.de

• The WAGO-I/O-SYSTEM integrates existing

technology islands into the building control system.

• Control cabinets with pre-mounted WAGO technology saved time during installation.

• The building systems can be monitored using an
internet browser via WAGO controllers.

NEW MACROS
FOR TRIC I&C SOFTWARE
From planning to execution: WAGO supports the engineering of HVAC
systems with application notes, components, and macros.

A building's technological systems form an important foundation for
the energy-efficient operation of real estate. Planning and execution
must be correspondingly accurate and professionally implemented,
particularly for heating, ventilation, and air-conditioning systems. In
this context, WAGO offers not only suitable products and solutions for
automation technology, but also supports the systems engineering
process with application instructions and macros.
In addition to existing libraries and system macros for the CODESYS
development environment, WAGO has now also developed templates
and macros for TRIC planning software. TRIC is a powerful tool for planners and manufacturers of HVAC systems, which corresponds to the
VOB [Construction Tendering and contract Regulations], VDI [Association of German Engineers], and DIN EN ISO guidelines, thus enabling
unambiguous exchange of information for tendering, contracting, and
billing. The new macros are available for download free of charge at
www.wago.com, and can be integrated into Mervisoft’s I&C software
with just a few mouse clicks.
Using macros like this provides numerous advantages for the planning
process. The functionality is a decisive asset: instead of designing each
individual HVAC system from scratch, there are pre-fabricated solutions
to draw from, this provides significant improvements to the design process, because all of the individual components have already been tested for compatibility. This results in the generation of complete system
plans such as bid specifications and part lists, as well as cable and data
point lists that serve many purposes, including preparing quotations.
TRIC also enables the engineered system to be output as a performance index and GAEB texts to be saved for quotes.

Extensive control and visualization programs must be created, particularly when executing planned HVAC systems. It is exactly for these
cases that WAGO provides extensive libraries with ready-made macros, which are available, free of charge, on our homepage. A significant advantage in this case is that common building system applications are completely pre-programmed, so that the user only has to
configure them — that is, assign data points and parameters — and then
commission the system. In addition to simple CODESYS function blocks,
(e.g., heating circuit control and hot water conditioning), even complex
applications, such as cascade control using cross-flow heat exchangers
and frequency regulated fans, are available. The library also contains
additional function blocks, which allow easy expansion of the available
system macros.
The success of energy-efficient building automation hinges on maximizing the use of modern, versatile automation systems that can oversee
the greatest number of different building technologies from lighting to
security. And the key to this approach is recognizing that HVAC systems
play a central role relative to a building’s total energy consumption,
providing the greatest potential for enhancing efficiency. Using WAGO's components and systems for building automation and the appropriate, ready-made macros for planning and execution, users can implement an energy-efficient building automation system without
excessive programming costs.
Text: Karl-Heinz Sanders, WAGO
Photo: © AP / Fotolia.com

Control All Building Automation
with a Single App
In the office or on the road: the convenient WebVisu App allows you to
monitor systems through your smartphone or tablet, and to quickly react
to interruptions.

■ Already a matter of fact in the private domain: apps have become
an indispensable and practical tool in our everyday lives. Now,
WAGO demonstrates with its WebVisu app the benefits that this application software brings to mobile devices and building automation —
automated systems can now be conveniently operated and monitored
from mobile devices.
Manfred Meier is responsible for building maintenance in several commercial and industrial buildings. This includes a six-story office center
just outside the downtown area that houses a number of offices, including medical practices, and offices for lawyers. Although faults in the
electrical systems, or with the heating and air-conditioning systems are
rare, they are always inconvenient when they occur in a complex teeming with so many commercial tenants. Therefore, Meier places a great
deal of importance on early fault detection by continuously monitoring systems in order to prevent failures from occurring. The experienced
building technician has often desired a way to monitor his buildings’
parameters and consumption levels while he is on the go.

■ The App Reports a Problem with the Heating System
Meier is usually not in the office when a system fault occurs. Take, for
example, the last fault in a six-story office and medical complex: “Temperature drop, Temp.Stat. 14, Temp.Stat. 15, Temp.Stat. 16, Bonner Str.,
06:14 am”. The sensors in the building, including those for temperature,
report their data at regular intervals to a central control unit. If the reported
data lie outside the set threshold ranges, the WAGO control system recognizes this and posts an error to the control system’s website, which Meier
can now access via his mobile device.
Previously, the technical manager would have needed to travel to his office
or directly to the affected building. Now, he can perform fault localization
for any building system wherever he is using his tablet or smartphone and
the WAGO WebVisu App. With just a few swipes on his device, building

• WebVisu is a free app for monitoring automated
systems.

• The app provides building automation data, regardless of manufacturer, to your mobile device.

• The app supports WAGO control systems, like the

PFC200, or ETHERNET and BACnet/IP controllers.

data shows him that the heating system’s operation is error-free and that
the radiator valves are open. He can also see that the burner is maintaining the set initial temperature. The values for the circulation pump are
shown in the next app window. This data indicates that the heating pump
is not working for the section of the building that is reporting the problem.
Meier then immediately dispatches the local heating technician; when
Meier arrives at the building two hours later, the pump has been replaced
and the temperature has returned to normal.

■ App Provides Complete Building Automation at a Glance
The WebVisu app provides data for entire building systems — regardless of
manufacturer — to mobile devices. From a central location, users can activate
minimum lighting, modify brightness thresholds, regulate sun shades to follow
the sun’s path throughout the day, or activate air conditioning. Even security
functions, such as broken glass detection, can be integrated. Functions can be
controlled room-by-room, by floor, or across the entire building.

The WAGO app brings CODESYS-2 automation web visualization to
your mobile device. The software supports WAGO control systems, such
as the PFC200, or ETHERNET and BACnet/IP controllers. Up to 100
control systems can be pre-configured to quickly load their websites. Individual room control panels or wall-mounted control units can now be
replaced and new functions can be added — for entire buildings.
The complete app — not a ‘lite’ version — is available from WAGO free
of charge. Configuring the app is virtually self-explanatory. As more and
more employees use mobile devices for work, this app is ideal for enhancing the operation and control of both existing and future systems. An
iOS version for iPhones and iPads is available at the Apple App Store,
and as an Android version for smartphones and tablets can be found at
Google Play.
Text: Ludwig Adelmann, WAGO
Photo: WAGO

Control any room, floor or building: WAGO’s WebVisu App puts all
building automation data from any manufacturer at your fingertips
on your mobile device. Even security functions, such as broken glass
detection, can be integrated.

A Good Investment:
The Kreissparkasse in Gö
With academic support for optimum process achievements
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öppingen Strikes Gold
■ The term ‘sustainability’ is often used excessively; however, the Kreissparkasse [district savings bank] in Göppingen has impressively revitalized it over the course of their construction project. The environment,
employees, and customers all profit from the results of the new construction plus renovation, which combine energy efficiency with comfort. The
German Sustainable Building Council (DGNB) awarded the new construction with a gold medal for systematic execution of a green building
design. The renovated building, constructed in 1974, received silver. In
addition to design and architecture, the intelligent climate-control technology, using state of the art WAGO controllers, is a key component in
the dapper building complex. One novelty is the comprehensive academic support for the optimized, energy-efficient construction.
The renovation and construction of the Kreissparkasse was a complex
undertaking and represents a milestone for the city of the Hohenstaufens. For many years, the bank’s employees had been scattered
across five locations. Today, they work in one location that spans an
entire city block; the old building, constructed in 1974, was combined
in a modern way with the new wing. The double facades of the new
ensemble, located on the Marktstraße, appear timelessly modern and
functional. The office and conference rooms are open and configured
to facilitate communication; numerous gathering points and so-called
multi-purpose areas foster discussions among the employees. The customer center conveys a friendly and service-oriented atmosphere. An
especially surprising eye-catcher is Fritz Schwegler’s over-sized “Hirsch
mit dem roten Schal” [deer with the red scarf], which has pride of place
in the interior courtyard.

■ Researchers on Site
Benjamin Krockenberger is quite at home in “his” Kreissparkasse. He
has been well acquainted with the building's technology for years.
While he is currently the Staff Engineer for Building and Energy Technology at the Kreissparkasse, he got to know the interior of the rambling
complex as a research assistant to Prof. Markus Tritschler. Tritschler, who
holds a PhD in engineering and teaches at the Esslingen University of
Applied Science, applied his research skills to support the energy-efficient construction of the Kreissparkasse in Esslingen between 2012 and
2014. The Federal Ministry for Economic Affairs and Energy provided
the university with research funds due to the importance of energy-efficient construction for environmental protection. The goal of the research
project in Göppingen was to monitor the building technology installations and to optimize their operations with regard to ecological and
economical values, and thus create a comfortable indoor climate for
employees and customers.

Far more than the usual amount of data were collected for the academic
research side of the project. Around 2000 measured values flowed into
a data base every minute. “Temperature, consumption, valve settings,
pump run times, and much more was recorded and then evaluated,”
explains Krockenberger. It is highly unusual that academic researchers
were involved this early and at this level in testing a renovation and new
construction for energy efficiency. Professor Tritschler and his team also
broke new ground in their techniques. “Energy-Optimized Construction:
Monitoring and Optimizing Operations at the Kreissparkasse Göppingen” was the title of Krockenberger’s research project. Using statistic
process control methods, he monitored the building’s heating and control technology for several years. Over the course of this, he measured
his recorded values against a defined reference process, and was able
to provide early interventions against deviations by reconfiguring the
building technology. Even before construction began, a series of tests
were executed in the laboratory, the heating energy consumption was
monitored on site, and the components of the HVAC systems were individually tuned. “It was already quite unusual that we measured, evaluated, and optimized individual modules at this level of intensity,” reports
the researcher, a professor of engineering from the Esslingen University
Department of Building Services, Energy, and Environmental Engineering. After concluding the research project in 2014, the academics
continued with their support activities, in that they recorded data and
monitored the operational optimization.

■ Communication on the Highest Level
The measurement and control technology in Göppingen’s new town
landmark relies in many areas on WAGO solutions, like BACnet/IP
Controllers and the associated configurators. The integrated interfaces
ensure excellent communication in the heating and cooling systems in

Bernd Landmann, Benjamin Krockenberger, and Rainer Knodel (from
left) with wood pellets for the heating system used by the Kreissparkasse
in Göppingen. Each pellet boiler has an output of 300 kW.
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the building. This is not a trivial undertaking in a building that claims to
meet the highest demands of modern building automation. “With the
intelligent WAGO modules, an optimal level of exchange is achieved
for all of the important information, which must be communicated within
an integrated building automation system,” explains Bernd Landmann,
Department Manager for Building Automation at Heldele, the company
based in Salach that was responsible for the design and installation of
the modern control technology in the building.

■ Cool in the Summer, Warm in the Winter
The energy design is certainly convincing: the temperature in the office
spaces is controlled using thermally-activated components. So-called
edge strip elements, which are mounted under the ceilings near the
windows, transport heat in the winter and cooling in the summer. Even
though most temperature control is provided by the building’s concrete
core, the individual needs of the employees are also supported. Krockenberger explains, “The employees can change the temperature, and
other aspects of climate control in the building, by using a PC interface.”
Heat management in the building is regulated by the control center to
be environmentally friendly. This is ensured by two modern pellet boilers that each have an output of 300 kW. A heat exchanger that draws
from the effluent lines adds to the efficiency of the heating and cooling.
Essential concepts for individual rooms and offices include a sophisticated ventilation system and lighting that mimics daylight, while also
allowing individualized control. The intelligent combination of several
technical systems is key to the building automation design, which is systematically based on ecological sustainability. Bernd Landmann knows
what type of qualifications are necessary for adjusting building automation components to function optimally with each other. “It was very
important to us that the components be freely programmable.”

In addition to design and architecture, the intelligent climate-control technology, using state of the art WAGO controllers, is a key component in
the dapper building complex.

That is why he decided on technology from WAGO for many hardware
and software components in the building. This enabled constant optimization of operations during the process, which was in turn based on
the insights gained from the academic research. Rainer Knodel, WAGO
Systems Advisor for Building Automation, adds, “This corresponds to
our philosophy of providing users with the flexibility to use our products according to their needs. In addition, our new libraries and macros
facilitate their individualized use, as programming on site is no longer
necessary and they only require parameterization based on readymade macros.” The HVAC libraries, which enable implementation of
even highly complex HVAC applications without a large expenditure,
are one of the reasons that WAGO solutions were selected for the project, according to Landmann.
“The HVAC libraries provided us with a comprehensive database at
no additional charge, and we have received extensive support from
WAGO as we individually configure the libraries to our needs.” The
standardization of the libraries and the scope of the available macros
save time and money during installation. Knodel explains, “Whenever
we develop an individual customer solution, we reflect this process by
adding it to our libraries.” This allows WAGO to continuously develop
their applications and to consistently adapt them to current market conditions. The employees in the Kreissparkasse in Göppingen are already
benefiting from the many intelligent solutions that provide them with an
optimal work environment.
Text: Eva Banholzer, WAGO
Photo: Oskar Eyb/vor-ort-foto.de

• The WAGO BACnet/IP Controller ensures uniform
language comprehension in the HVAC systems.

• The freely programmable I/O system enables an optimum adjustment of the building automation.

• Libraries and macros developed by WAGO save time
and money during installation.

The measurement and control technology in the Kreissparkasse in Göppingen relies in many areas on WAGO solutions, including the BACnet/
IP Fieldbus Controller, which ensures excellent communication in the
heating and air conditioning systems in connection with the I/O modules.

eu.bac System:
Systematic Evaluations of the
Efficiency of Building Automation
In all, seven auditors from WAGO were trained in the “eu.bac System”
to support building operators and automation experts in topics related
to energy efficiency and sustainability.
■ DGNB, HQE, LEED, or BREEAM: There is an entire series of certification programs across the breadth of the construction fields. Each
of them has a specific focus and also takes different regional circumstances into account. They all provide valuable contributions to ecofriendly and economical buildings. However, these certification processes have not sufficiently considered the operation of the building
services in use or building automation.
In order to comprehensively consider building services and building
automation within the context of their own certification, a structured,
standardized, and scientifically validated evaluation method — the
eu.bac System — was developed in 2013. The primary goal was to
ensure that building automation systems were designed, installed, and
operated in order to provide the optimum comfort, while also being
sustainable and energy efficient. A check list was developed that is
based on scientifically tested data and the relevant Europeans standard, DIN EN 15232. Audits were carried out by qualified experts,
who had been previously trained and approved by the “European
Building Automation and Controls Association”, an association of European manufacturers of building automation systems.

The “eu.bac System” closes the loopholes left in those systems that do
not focus on building services. However, as the operation of these same
building services is often the source of higher costs, systematic evaluation of these systems and measures derived from these examinations
can achieve significant savings. This is equally true for existing buildings
and new construction. As a partner in the “eu.bac System”, WAGO
made a decision to further expand the scope of Building Automation
services: a total of seven colleagues from Project Sales Building Automation have been trained in the “eu.bac System” and approved as
auditors. Over the course of an audit, they provide transparency and
comprehensively inform the operators about the state of the technology.
Together with in-house technicians or service providers, they can develop
an approach for improvement.
There are several steps involved in becoming a “eu.bac System” auditor:
all candidates have to complete a training program that takes several
days and concludes with an exam. The newly-minted junior auditors must
complete their first audits within the next six months. The approach and
result are examined by experienced, independent “eu.bac System” auditors. Following a successful audit, eu.bac provides the building evaluated
with a label that must be rechecked at regular intervals.
Building operators benefit from this
high quality awareness, as the systematic evaluation according to the
“eu.bac System” guaranties the efficiency and sustainability of a
building, which in turn reduces energy consumption and operating
costs over the lifetime of the building
systems.
More information about the “eu.
bac System” is available at http://
system.eubac.org.
Text: Martin Hardenfels, WAGO
Photo: WAGO

The “eu.bac System” Auditors with WAGO’s Project Sales Office representative (from left): Michael Dewald, Jörg Gruner,
Markus Anisewicz, Stephan Lampe, Jörg Rohde, Stephan Rothermel, Florian Tremmel, and Martin Hardenfels

Small Connectors
with a Grand Future
Manufacturers of devices and lights can easily transform their products
into pluggable variants using WINSTA® MINI Pluggable Connectors.
The WINSTA® MINI family of pluggable PCB connectors has
been added to the existing WAGO connector system, which
has been successful on the market for years now.

■ As the complexity of building automation increases, it becomes
ever more important to keep installations as simple, flexible, safe, and
reliable as possible. Pluggable electrical installations satisfy these demands. This especially holds true when the electric devices and lights
are already equipped with connectors. The WINSTA® MINI Pluggable PCB Connectors provide exactly what is needed — an easy to use
and space-saving solution.
Speed, flexibility, expandability, safety and reliability — these parameters are becoming increasingly more important over the entire life
cycle of buildings. Buildings must be erected in ever shorter periods
and must be adaptable to user’s requirements. From the very beginning, designers face the challenge of providing as much flexibility as
possible for future alterations. At the same time, the complexity of electrical installations is increasing as the number of consumers in energy
management, light control, and HVAC is also rising. The inclusion of
simple switching processes in the electrical circuits is no longer sufficient to save energy and reduce costs. Closed- and open-loop control

units, such as individual room regulators, are now taking over more
of these tasks.
■ Configuring Complex Electrical Installations to Be Simple
and Pluggable
Building functions are becoming increasingly automated. This means
that an increased number of different circuits for power supply and
control must be planned and implemented as well. Providing the highest degree of safety is a vital element for this — both during installation
and also during operation. It is against this background that pluggable
installation systems are finding increasing use in building automation:
they shorten the installation times at the job site, which helps to reduce
costs while simultaneously providing a high degree of flexibility, reliability, and safety. This trend, which is occurring both in Germany and
particularly in international projects, offers substantial opportunities for
the manufacturers of electrical elements used in building applications:
they can equip their products with pluggable connectors to make them
significantly more attractive to planners and installers.

direct building
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■ Electronics and Pluggable Installation Have Merged
Up to now, manufacturers had to retrofit their devices and lighting
for pluggable applications — a complicated, time-consuming, and
expensive process.
Making devices pluggable meant that they had to be refitted with
a different housing and prepared to accommodate the connector
in order to be “clicked in” as a snap-in version. The electrical connection of the connector to the terminals on the PCB was then made
manually. WAGO has now developed a solution in order to save
manufacturers and installers from this time-consuming and expensive process in the future: an extremely compact connector for PCBs.
The WINSTA® MINI Pluggable Connectors can be soldered directly
onto the PCB, thus allowing equipment manufacturers to avoid additional material costs and installation work. This enables electrical
elements to be incorporated directly into the WINSTA® Pluggable
Connection System.
■ Minimum Size for the PCB
The WINSTA® MINI family of pluggable PCB connectors has been
added to the existing WAGO connector system, which has been
successful on the market for years now and which includes a wide
range of products such as connectors, sockets, distribution boxes,
cable assemblies, and accessories for individual solutions. In addition to the potential for direct connection of devices, WINSTA® MINI
for PCBs also stands out due to its compact size, with a pin spacing
of a mere 4.4 mm. This is quite advantageous for LED lighting technology. LEDs are gaining an increasing market share, thanks to their
advantageous energy balance and their long service life. As LED
modules always require a PCB, and because a compact design is of
decisive importance, the WINSTA® MINI Pluggable Connectors are
particularly well-suited for these types of applications.
■ Flexibility Through Varying Pole Configurations and Assignments
This system is designed for a rated current of 16 A and is available
as two- and three-pole versions with a rated voltage of 250 V, and
in four- and five-pole versions with a rated voltage of 400 V. Straight
and angled sockets and plugs are available to provide maximum
installation flexibility. With their different designs and varying numbers of poles, the connectors can accommodate control and bus
signals, system voltage and three-phase current, switched circuits,
and combinations of bus applications and power supplies. KNX,
DALI, and SMI bus systems can all be used, providing a high degree
of compatibility. For example: As a five-pole version, the user can
utilize two poles for DALI applications and the other three for the
230 V system voltage.

■ Color-Coded Plugs for Different Functions
In order to maintain a high level of safety — even with an increasing
number of different electrical circuits — the pluggable connectors are
available with several mechanical coding options. Connectors with
Coding A in black and white are well suited for 230 V systems. Coding I, in blue, is provided for dimming functions for the familiar DALI
lights. Connectors with Coding B for individual pole ID markings are
available in gray, light green, and pink, and can also be individually
marked at our factory based on customer needs.
Text: Stefan Gräfen, WAGO
Photo: Störk Tronic, WAGO

• Manufacturers of devices and lights can easily transform their products into pluggable variants

• Compact WINSTA

®
MINI Pluggable Connectors are
soldered directly to the PCB.

• Device manufacturers can avoid additional material
costs and installation work.

High safety levels are assured by different mechanical coding (color
and shape).

Flexibility: The PCB connectors are available as two- and threepole versions with a rated voltage of 250 V, and as four- and
five-pole versions with a rated voltage of 400 V.

Interview
Stefan Gräfen on
WINSTA® MINI Pluggable Connectors
These small, well-established connectors
can be soldered onto PCBs.
■ Why was it necessary to produce another connector in the WINSTA® MINI family of products?
Gräfen: Because in the building automation field there are some electronic units in which space is very limited. Up to now, manufacturers of
these types of devices have had to specially prepare the housings manually to make them “pluggable”, and this was very time-consuming and
complex. WINSTA® MINI is the solution to this: Our smallest connector
has a pin spacing of a mere 4.4 mm —which, by the way, is a decisive
distinguishing feature on the market. It can be soldered directly onto the
PCB and is therefore the ideal component for making devices and lights
pluggable, and for offering these as space-saving alternatives.
■ In general, other types of connections are also possible in building
technology. Why is it so important that devices be “pluggable” in building automation?
Gräfen: Pluggable connections are the future. They are already established as a solution in building wiring installations. And for a good
reason: pluggable connections save time during installation and are
especially safe and reliable, particularly when it comes to error-free
connections. The electrical consumer elements are lagging a bit behind
this development. They have to catch up quickly in order to be easily integratable into complex systems. Many planners swear by the security
and efficiency that pluggable connector systems offer. And this means
that they will tend to use devices which fit into this concept at an ever
increasing degree in the future.

■ In your opinion, which device manufacturers will have to get on this
bandwagon?
Gräfen: No one is forced to get on board. But any company that
wishes to follow this trend and remain relevant to the market in the
future should seriously consider joining up. This offers manufacturers the opportunity of making their products more attractive. We
see the potential here in control systems for ventilation, air-conditioning, and cooling equipment; providers have already expressed
a keen interest in this, and some are already procuring WINSTA®
MINI connectors. It would also make a lot of sense to make pluggable control units for pumps or sun blinds. Our miniature PCB
connectors are predestined for LED applications, as these applications always use a PCB, onto which our connector can be easily
integrated.
■ If numerous connections in building installations are pluggable,
what impact will this have on topics such as safety and flexibility?
Gräfen: Safety will be enhanced by pluggable connections,
because mechanical coding options will rule out mismating or
incorrect connections. We support electrical installers by offering
WINSTA® MINI in different colors, while recommending a certain
application for each color. Ultimately, users can utilize the different
colored versions as they wish, and the connectors can be individually marked.
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Cutting Edge Technology
Lets a Ceiling Sparkle
The World Intellectual Property Organization chose the WINSTA® MIDI as
a simple and easy to use solution for the ceiling lighting in their new conference hall.
■ The new building for the World Intellectual Property Organization
(WIPO) houses one of the largest conference rooms in Geneva. The
permanently-mounted false ceiling, from which around 1200 spotlights gleam, resembles the starry sky. Which begs the question: How
is it possible to conveniently connect and easily maintain these lights?
WAGO Contact SA was presented with this technical challenge. All
goals — ease of use, time savings, and cost effectiveness — were met
by using the WINSTA® Pluggable Connection System.
The brand new conference hall belonging to the World Intellectual
Property Organization, which was formally opened in September,
2014, impresses visitors due to its unique architecture. The building,
designed by Behnisch, an architecture firm based in Stuttgart, is
formed of four distinct yet interconnected polygons. With a floor

It appears to levitate above the ground. WIPO’s new building houses one of the largest conference rooms in Geneva.

space of 1600 m2, the building offers terraced seating for around
900 guests. Shape and design materials lend the building a highly
representative appearance. The architects created a sculpture that
appears to levitate. The largest of the four nested elements, which
lend the building a spectacular geometry, actually appears to hover
above the ground due to a massive cantilever made of native wood
that extends for 35 meters.
As an innovative and groundbreaking structure, WIPO’s new conference hall substantially meets all of the demands that were placed on
it regarding sustainability and user friendliness. In order to accommodate sustainable building demands, the architects relied on local
wood, natural light, a hybrid ventilation system (both natural and mechanical), and a cooling system that uses water from Lake Geneva in
its operation.

Due to the pre-wiring of the ceiling, a lot of time was
saved on the electrical installation.

■ Short Construction Time, Easily Accessible Maintenance
One refinement of the modern conference hall is the ceiling, sprinkled
with small lights that are reminiscent of a starry night sky. Around
1200 LED spotlights are incorporated into a vaulted wooden ceiling.
According to Philippe Coutantic, Project Manager at Félix Badel &
Cie SA in Geneva, “The system was supposed to be easy to maintain
without interfering with general operations.” The electrical installation
firm from Geneva has 150 employees who could handle all of the
specialty wiring needed, and gladly took on responsibility for equipping WIPO’s conference hall. The chose a solution from WAGO for
the ceiling lighting. The WINSTA® MIDI Pluggable Connection System proved to be especially suitable. This allowed Félix Badel & Cie
to maintain the very narrow window of time scheduled for the wiring the building (installation took place within a month), and also to
guarantee ease of maintenance in the future, and all at an excellent
cost-expense ratio.
Coutantic comes straight to the point, “It was the ideal technological
solution.” The functional specifications document contained numerous limitations, and a high electrical output was required to operate
each spotlight (at 35 watts apiece). The Project Manager remains
convinced, “If we had selected a conventional wiring solution, then
the installation would have been difficult to complete and afflicted
with problems.” Since experienced electricians are expensive and the
schedule was pressing, it was necessary to limit time expenditures to
a minimum. With its flexibility and the potential for fast installation, the
solution from WAGO satisfied all demands. “By using WINSTA®, the
electricians were able to pre-wire the false ceiling. Following the progression of the carpentry work, the DALI lights were connected stepby-step using WINSTA® h-Distribution Connectors,” Didier Rominger,
Area Sales Manager Building at WAGO Contact SA, summarizes the
advantages of the solution.

■ Simple and Practical Replacements
The system can be easily maintained, since the entire unit, including illuminant and connection, can be comfortably removed through the installation opening. In order to replace a light, it is sufficient to “unclip”
an element from the false ceiling, loosen the pluggable connection, replace the defective light, and reinstall everything. The unit is locked in
by a mechanical release, which engages audibly when correctly set.
The advantages of the WINSTA® Pluggable Connection System were
convincing to the Swiss electrical firm, not only during installation of
the lights. The consoles at the approximately 900 seats in WIPO’s
conference hall were also connected in the same way. “It was possible to pre-wire the consoles using the WINSTA® system. By using
T-distribution connectors, we were able to complete the wiring installation in a very short time,” confirms Rominger.
Text: Didier Rominger, WAGO
Photo: WIPO, WAGO

• WINSTA

®
MIDI allows for convenient connections
and maintenance of the lights.

• By pre-wiring the ceiling for WINSTA , the time
®

spent on the installation was kept to a minimum.

• Replacing defective lights is practical and safe.

“WINSTA® h-Distribution Connector”

The 1200 spotlights can be quickly and easily replaced
due to the WINSTA® system.

The Trend: BACnet also Integrates
Sensors and Actuators
The use of proprietary technologies for building automation systems
is on the decrease while use of BACnet is on the rise at all levels.

■ The variety of building systems with their different communication
standards is a growing challenge in building automation. The current
trend provides a protocol for all levels. The BACnet transmission standard, which is well-established at the building automation level, also
provides seamless integration from the control level to the field level.
Open source communication protocol for heterogeneous environments:
BACnet enables communication between systems from different manufacturers, for example, in heating and air-conditioning technologies.
BACnet/IP is well established as a transmission standard on the automation and control levels. However, communication from the control
level through to individual sensors has required additional conversions.
By using BACnet MS/TP, this problem is solved, so additional engineering and programming expenses are no longer necessary. Another advantage is the ability to establish simple connections using standard
twisted-pair cabling as a flexible and cost-effective solution for serial
communication in the building.
BACnet MS/TP (Master-Slave/Token Passing) enables cross-level integration of field devices. As a result, the standard is increasingly used for
detecting analog and digital I/O signals. Remotely distributed sensors
can be queried and information can be transmitted to the automation
level, for example, regarding current temperature and humidity values,
and even the system status,. A large number of distributed data points
across large distances — up to several hundred meters — can be inexpensively connected and the data transmitted to the BACnet/IP via a
router.

■ New BACnet Controller with MS/TP Functionality
WAGO's new 750-831 BACnet MS/TP Controller combines all of
the technical features of the well-established 750-829 BACnet/IP
Controllers with communication via MS/TP. Due to the variety of
available I/O modules, the WAGO controller can integrate sensors
and actuators directly from the field level. Perhaps most important,
the increased demands for energy efficiency require greater integration and communication of building systems with each other.
The BACnet Controller is used for applications in heating, ventilation,
and air-conditioning, such as connecting frequency converters or
pumps. It can also be used in individual room automation to control
lighting, sun blinds, and temperature.
The so-called “native” mode is particularly useful, as the BACnet
MS/TP Controller will automatically generate the appropriate BAC-

The BACnet MS/TP Controller takes on centralized and distributed open- and closed-loop control tasks for both HVAC systems and building automation projects.

net objects for the individual channels of the connected I/O modules. This means that the user simply plugs digital and analog I/O
modules into the device, the controller scans the bus module and
then automatically generates appropriate BACnet objects for the
digital and analog hardware data points. The result: The controller is
immediately ready for use after assigning a BACnet device address
and baud rate. The settings can be input or adjusted via the service
interface (ETHERNET) in a standard web browser.
The WAGO BACnet Configurator is available as stand-alone software for commissioning, configuration, and administration of all
functions. The configuration relationships with other devices can also
be set using this tool. A powerful browser has been integrated for

The 750-829 BACnet MS/TP Controller from WAGO communicates via standard twisted pair cabling, providing cost-effective I/O integration at the field level.

later parameter adaptation. The BACnet Configurator or WAGOI/O-PRO software can also be used to create additional BACnet
objects.
Both the WAGO BACnet/IP and MS/TP Controllers provide an optimal solution for the described applications, offering PLC functionality for complex control tasks and interfaces for different sub-busses,
such as DALI, KNX TP1, EnOcean, LON®, or M-Bus.
To minimize programming effort on the part of the user, WAGO
provides a comprehensive HVAC library, which includes readymade system macros for many common applications. These include
applications such as heating circuit control and domestic hot water
supply, cascade control using cross-flow heat exchangers, supply
temperature control, return temperature limitation, and frequency
regulated fans.
■ BACnet Controller as a Multifunctional Interface
The modular WAGO-I/O-SYSTEM enables connection of virtually
any combination of digital and analog inputs and outputs, as well as
various sub-busses, to one fieldbus controller. It then acts as a multifunctional and highly economical interface for connecting decentralized, bus-compatible sensors and actuators from different technologies. The controller ensures complete integration and is thus
interoperable with components from different manufacturers in a
BACnet network.
Text: Cord Rombach, WAGO
Photo: WAGO

• The BACnet MS/TP Controller enables inexpensive I/O
integration at the field level.

• In “native” mode, appropriate BACnet objects are automatically generated for the individual channels.

• The BACnet Configurator facilitates commissioning,
configuration, and administration of all functions.
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The Best Climate for Maintaining
a Well-Informed Posterity
WAGO Controllers with BACnet connections help protect the
closed stacks of the Stiftung Preußischer Kulturbesitz [Prussian Cultural Heritage Foundation] in Berlin-Friedrichshagen.
■ The external facade of the building, finished just last year, is unprepossessing; however, its contents are priceless. Six million volumes of documents, eyewitness accounts in the form of photographs
and film will be transferred into the storage archive for the Prussian
Cultural Heritage Foundation. Once the move is complete and the
artifacts have been collected from their diverse locations in Berlin,
they will be stored in 36,000 meters of shelving: a gift of historical
knowledge to posterity. A constant interior temperature is necessary
to preserve the materials. The WAGO-I/O-SYSTEM 750 plays a key
role in controlling air volumes, temperatures, and humidity.
20 degrees Celsius, 50 percent relative humidity, and UV-free light
are the three essential core elements that create the best preservation
environment for books, magazines, and newspapers. Slides, negatives, vintage photographic prints, and microfilm prefer a somewhat
cooler and drier climate. For this purpose, nine complete air conditioning systems, six large and three small chillers, twelve smaller exhaust
and smoke extraction systems, and other environmental systems, are
now in use in new building. Located in the countryside near BerlinFriedrichshagen, the main building extends 126 by 68 meters. To un-

derstand the extent that this technology covers, a glance at the roof of
the closed stacks makes everything impressively clear: the shining surface of the main HVAC generator dominates the view.
Among the most crucial requirements for the automation technology,
implemented by Caverion, are availability, high energy efficiency, and
a narrow tolerance range between setpoint and actual values for controlling the indoor climate. The ventilation control for the storage archive is executed using the so-called negative position monitoring.
Accordingly, the variable volume flow regulator located at the least
favorable spot in the duct determines how much upstream pressure the
ventilation system must supply in order that the volume flow can still be
controlled by the damper flaps in the duct. If the system generates
more pressure than is necessary, the energy efficiency drops. “The
higher the pressure, the faster the fans have to rotate” explains Andreas Erdmann, Project Manager from Caverion’s Dresden subsidiary.
In contrast, a volume flow that is too low prevents the precise control
necessary for maintaining the climatic conditions within the storage
facility. “If the damper flaps are open to around 85%, then virtually
nothing more can be changed in the volume flow,” explains Michael
Schilbach, an I&C designer who works for Ridder und Meyn in Berlin.

The WAGO-I/O-SYSTEM 750 takes on a key role in the building automation for the newly constructed storage archive for the
State Library in Berlin.

The storage facility in Berlin Friedrichshagen for the Prussian
Cultural Heritage Foundation is architecturally designed so that
it will be easy to expand.

■ Savings by Reducing Air Volume Flows
196 variable volume flow regulators are incorporated in the ventilation network. The reason for the high number of regulators is that the
closer the volume flow is adapted to actual needs, the more favorable
this is in relation to energy expenditures. Savings are gained on the
one hand through the lower rotational speed of the fan motors, and
on the other due to the smaller volume of air that requires cooling or
heating. “Every time the frequency-controlled fans prevent an unnecessary cubic meter of air from entering, the facility saves money. The
fans associated with the ventilation system have the greatest effect on
the costs related to total climate control in a building. The impact is
even larger than that of heating or air conditioning,” Schilbach adds
to his list of reasons.
Additional savings with regard to the efficient use of resources can
be deduced from the network structure. The building automation (BA)
in the Berlin storage archive communicates generally via BACnet/
IP, however, there is no separate BA network. Due to a sophisticated
network structure, the BA components communicate with each other
using the IT lines. “This is something exceptional: we are using one
single wiring network to run two completely different systems,” states
Erdmann. For Sascha Beyer, programmer and systems commissioner
at Caverion, this topology represents the future of building automation. According to him, the communication system of tomorrow will
only function trouble free, “if we configure everything rationally.”
Beyer is referring to the BBMD functionality available in the WAGOI/O-SYSTEM 750. This “BACnet Broadcast Management Device”
prevents omnidirectional communication in the form of broadcast messages that can clog networks. In addition, the BBMD ensures that the

BACnet participants are able to communicate directly with each other
in a segmented network. At the control level, there are fourteen 750831 Fieldbus Controllers and an additional four 750-830 Controllers incorporated in the network in Friedrichshagen. The controllers
operate on different floors and subnetworks, yet remain in contact
with each other and with higher-level control technology in Building
1 through various routers and the Berlin Research Area Information
Network (BRAIN).

The total building automation on the roof influences the view.
Sascha Beyer, Andreas Erdmann und Stephan Lampe (left to
right) have enjoyed the excellent collaboration on the project.

36,000 meters of shelving are available in the storage archive.

■ Everything Through One Wire
What is the advantage for building automation in using a single network for IT and BA? First, there are savings during installation. “At the
moment, we are granting ourselves the luxury of improving the building
with copper wiring. This is also related to sustainability,” explains Schilbach. Aside from the material costs, this development was convincing
because the building owner can completely trust the competence of his
IT professionals with the network. For the commissioning engineers at
Beyer, their building automation experts are not always as skilled in network design. “Here in the archive building, there is only one person in
charge, regardless of whether we are dealing with video or a WAGO
controller.” The communication systems have to work without failures.
“Even the assignment of IP addresses and BACnet IDs is consistently
single-sourced,” Erdmann adds.
The entire project team currently agrees that this method does not represent an established solution. The Project Manager from Caverion is,
however, convinced, “We can use the experience we have gained here
and apply it directly to other projects that the State Library is developing, for example, within the context of the expansion of Building 1 in
the city center.”
Text: Stephan Lampe, WAGO
Photo: WAGO

• The WAGO-I/O-SYSTEM 750 ensures consistent
indoor climate control.

• The building automation uses the same network wiring as the IT system.

• The BBMD functionality prevents omnidirectional
broadcasts from clogging the network.

NEW, SPACE-SAVING
JUNCTION BOX CONNECTOR FAMILY

The Economical Alternative for 4 mm2 Applications: WAGO's 773 Series
PUSH WIRE® Connector for Junction Boxes
Developed for junction boxes, WAGO’s new 773 Series PUSH
WIRE® Connector represents the next generation of connectors for
solid conductors up to a cross section of 4 mm2. The 773 Series is
ideal for connecting large devices, such as air-conditioning units or
through-flow water heaters, in electrical and building applications.
Installation has been dramatically simplified thanks to the connector's
compact design and the fact that solid conductors can be easily terminated via PUSH WIRE® connection. In addition to faster, easier, and
safer installations, the 773’s economical purchase price also helps
control project costs.
Compared to the previously available 3-conductor 273 Series, the
4-conductor 773 Series requires 30 % less space, and even half the
space for conductors.
The 773 Series family of junction box connectors features three color-coded variants to fulfill the conductor requirements for the widest
range of applications: 2-conductor models carry a white conductor
entry (773-602), 4-conductor models have a red conductor entry
(773-604) and 6-conductor models are identified by a brown conductor entry (773-606). Solid conductors ranging in size from 1.5 to

4 mm2 can be accommodated. With a rated voltage of 400 V, the
permissible nominal current is 32 A, which allows users to exploit
the full current carrying capacity at the maximum conductor size of
4 mm2.
Other design elements of the 773 Series include a transparent housing that enables an electrician to immediately see whether all conductors have been fully inserted and properly connected. For additional
convenience, the new junction box connectors also carry two integrated test ports that are compatible with all standard test probes.

With the new 773 Series PUSH WIRE® Junction Box Connectors, WAGO offers a compact and economical solution
for solid conductors up to 4 mm2.
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Sustainable Networking
Decentralized electrical engineering meets intelligent control in the headquarters of Schulte Elektrotechnik GmbH.
■ Schulte Elektrotechnik has always converted visionary ideas into innovative products. With the new company headquarters, the company
from Lüdenscheid can now demonstrate how their electrical wiring installations can guarantee the efficiency of office buildings into the future,
and also reduce costs. The building and also the individual room automation systems were realized using controllers and modules from the
WAGO-I/O-SYSTEM 750.
Visitors to the new Schulte Elektrotechnik GmbH headquarters in North
Rhine-Westphalia will notice one thing quite quickly: there are no lights
in the ceiling and no switches or electrical outlets in the walls. “It makes
no sense to lay kilometers of wire in ceilings and walls, just to turn on the
lights,” explains Siegfried Schulte. The founder and owner of the electrical engineering company has always had a passion for sophisticated
ways to interface humans and technology. He invented the steering column arm switch, commonly used for blinkers. The dead man’s switch,
which causes the engine on a lawn mower, for example, to shut down
when released, was also his idea. In all, Siegfried Schulte has developed
more than 300 patents. The company, which he founded in 1964, is
known for the installation systems trademarked under EVOline, top quality, modular products for power and data systems in tasteful designs.
“When you move outside of conventional electrical installations, then
even experts often are unable to understand exactly what it is that we
do. We cannot guide our customers around buildings that we have
equipped, since that would disturb the people working there. Therefore,
we show building owners, architects, and electrical systems designers
our own headquarters, so they can see what is feasible,” Schulte explains.
■ Decentralized Power and Data Distribution
There is not much to see, which is in itself an attraction. “All of the technology for the electrical systems is accommodated in the raised floors,”
explains Frank Sallach, Head of Product Management at Schulte. What
is truly interesting is that the cable in the raised floors is not conventional
electrical cable, but a three-phase current configured as a mains ring. It
is thus unimportant how many office devices consume electricity from the
lines: the supply remains stable. In addition, this enables more intelligent
distribution of power and data flows. Schulte devised decentralized distribution stations for this purpose, so-called Consolidation Points. They
supply individual workstations and entire workspace groups with alternating current, and link PCs and even printers to the data network. All
cables from the office devices disappear into recesses in the floor, where
they are pluggably wired directly to the consolidation points. The supply
of electricity to offices also takes place using these distribution points. In
the consolidation points, the phases are divided into the individual switch
circuits and provided with fuses according to load. “The final meter of
wiring from the floor sockets to the furniture surfaces is usually forgotten
during planning. We provide distinct structures, not only in design, but
also in the electrical cabling,” states Sallach.

No lights in the ceilings, no sockets in the walls: all wires in the new office
building in Lüdenscheid are laid under raised floors. The torchieres are
addressed via EnOcean.

direct building

25

In the past, Siegfried Schulte invented the steering wheel blinker switch,
now he is a breath of fresh air in building electrical wiring installation.

“In my office alone, using this type of installation does away with almost three kilometers of wire,” Schulte declares. In comparison with
conventional wiring through the walls and ceiling, this design reduced
costs by a total of around 40 %. And there is more: since all cables are
accessible in the raised floor, instead of being literally walled away,
the electrical supply to the rooms remains extremely flexible. “It no
longer matters what type of business moves into a building, it can be
an administrative office, medical practice, or legal chambers,” states
Schulte. Cables can be laid where ever they are needed, without a
lot of expense.
This is the first time that the company from Lüdenscheid has docked
their consolidation points to WAGO’s 750 Series I/O-Systems. “We
have collaborated for many years, and this time as well, the teamwork
functioned excellently and was quite fruitful. In the future, we will jointly
implement projects for individual room automation in office buildings,”
Sallach concludes. The interior design of the office spaces is spare and
elegant. Chic, white torchieres and integrated desk lighting provide
every workspace with optimum illumination. The lights are controlled
to mimic daylight. The sun blinds also move automatically into suitable
shade positions depending on the season, the position of the sun, and
the intensity of the sunlight that day. These room functions were implemented using the WAGO-I/O-SYSTEM. The automation components
are installed in the floor distribution boxes. In order to avoid laying
more cables, the torchieres are connected using DALI technology. Users can control the lights using EnOcean radio controls, which are also
integrated into the desks. EVOline products were naturally included,
like the new System Square 80, which provides, in addition to outlets,
a USB and a LAN port and also an induction field for non-contact
charging of smartphones.

In addition to individual room automation, the WAGO-I/O-SYSTEM also
provides intelligent control of the building automation systems. From heating to cooling, the server can monitor and control every system from a
central point. Access via the web is also possible.

■ Ideas for the E-Workspace of Tomorrow
EVOline products are the core business at Schulte. The concept of decentralized power and data distribution has provided them with an additional business field, and offers customers total solutions for electrical
wiring installations in office buildings. Schulte had additional demands
for his own headquarters building: the energy technology had to be
guaranteed into the future. “Back in the 70's, we were using heat generated in the production hall to warm the offices. I am simply happy to
do something for the next generation,” he explains.
Therefore, the new building has a geothermal system. During the
warmer months, hot water flows through ten holes that are each 100
meters deep into the ground beneath the building. The water transfers
its heat to the surrounding earth and cools down, and is then pumped
back to the surface to the air conditioning system. In cold months, it
works exactly the opposite: the warmth stored in the earth is transferred
to the water, providing heat for the building. Because of this, the building does not need a conventional heating or air conditioning system.
The temperature remains a comfortable 22ºC (72ºF) all year long.
Even the heat from the server cabinets is captured and supplied to the
heating/cooling circuit.
■ WAGO Controllers as a Factor for Success
In addition to individual room automation, the measurement and
control technology for the technical systems uses the WAGO-I/OSYSTEM. The compact 750-881 Controllers, in combination with the
I/O modules, ensure that heat pumps, valves, and other components
in the geothermal system function without interruption, and the desired
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Decentralized distribution: So-called consolidation points in the raised
floors supply individual workstations with power and link them to the
data lines. The consolidation points are also linked using the WAGOI/O-SYSTEM.

temperature is always obtained in interplay with the ventilation system. System states can be visualized using the controller’s webserver,
and are displayed on an operating panel in the control cabinet door.
Remote access for distance monitoring was also set up. “The uniform
structure of the automation was very important to us. Another factor in
our success was the integrated planning sessions. From the beginning,
there was close collaboration between the architects and the company
responsible for the electrical systems, Bellwon, a WAGO solution partner from Lünen,” reports Sallach.
The project created a sensation among architects and designers. Experts and building owners travel from all over Germany to see the
building and its technology in action. Just recently, Siegfried Schulte
presented his design to the Department of Architecture at the University
of Pittsburgh. “For me, it has always been a point of asking what stands

behind that which already exists in order to improve it,” he concludes.
He has definitely succeeded, as his new company headquarters amply
demonstrates.
Text: Jörg Gruner, WAGO
Photo: WAGO

• The WAGO-I/O-SYSTEM takes on the control of the
room functionalities.

• The torchieres use DALI technology and are addressed
via EnOcean wireless buttons.

• The I/O-System also ensures intelligent control of the
building technology components.

STRONGER:
THE NEW 2060 SERIES VARIANT

WAGO’s new 2060 Series model is packaged in a white housing that
features a higher degree of mechanical strength.
WAGO’s new 2060 Series SMD Terminal Block features a housing
that has been extended by one millimeter in the rear, giving it greater
tolerances when automatically or manually wiring solid conductors via push-in termination. This extension also has given the units
increased on-board stability when the integrated push-buttons are
actuated. The new terminal blocks feature a white insulated housing,
which significantly minimizes on-board LED shadowing. Customers
can easily upgrade existing PCB designs with the new 2060 Series
model because it is compatible with the current layout.
With a total height of just 4.5 mm, the 2060 Series SMD Terminal
Blocks are ideal for both LED applications and installations in lowprofile electronic components. They are suitable for solid and finestranded conductors rated 0.2–0.75 mm² (24–18 AWG); rigid,
solid conductors are terminated by simply pushing them into unit. The
clamping unit can be easily opened to connect and remove all types
of conductors via integrated push-buttons.
The 2060 Series is part of WAGO’s SMD portfolio, which also includes the 2059 Series for the smallest installations and the 2061 Se-

ries for direct power supply. The SMD family’s significant advantages
enable a wide range of applications: from compact, conventionally
wired LED spotlights up to industrially wired, recessed ceiling luminaires, WAGO's three SMD terminal block lines provide the perfect
connection between driver and module.

The new, white SMD
Terminal Blocks from
WAGO's 2060 Series
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