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Building
automation:
The key to

sustainable
buildings

Anyone whose mind is on sustainability, CO,
savings, and the social responsibility to achieve
global climate goals has a crucial question to
ask themselves: What solutions are available

to significantly reduce a large share of global
energy consumption — that is to say, energy con-
sumption in buildings? This question is not only
an ecological one, it is increasingly also an eco-
nomic one. Investors and operators have over-
lapping interests: Only buildings that have been
optimized in terms of energy efficiency and fea-
ture appropriate energy monitoring and metering
solutions are buildings that are fit for the future.
This applies not only to new buildings, but also
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to refurbishments and retrofit concepts. And it is
exactly where building automation comes in. In
principle, the higher the degree of automation

in a building, the higher the potential for saving
energy. The key to achieving optimum energy
efficiency is to integrate and link all technical
systems on a central control platform — just like
Beckhoff offers with its intelligent building auto-
mation. With the PC-based control solution from
Beckhoff, the requirements of energy efficiency
class A as indicated in DIN EN 15232 can be met.
As a specialist in integrated control solutions
with building-specific hardware and software
components, Beckhoff enables both individual
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technical systems and complete buildings to
be automated. Forming the basis of energy
metering, all collected data is provided and
analyzed via the central control platform.

» www.beckhoff.com/building

Savings potential with With control technology from Beckhoff,
building automation: guidelines and standards for sustainable
buildings can be implemented:
Energy Co, Water

consumption  emissions  consumption = energy standards: DIN EN 15232 BACS,
ISO 16484 BACS

= smart readiness indicator of the
European Energy Performance of
Buildings Directive (EPBD)

®  support for standardized protocols
such as BACnet, MQTT, OPC UA, etc.

up to 50% up to 39% up to 40%

Source: Kats G. Report to California’s Sustainable Task Force

Energy consumption in buildings

85%
Heating,
cooling

Source: Arbeitsgemeinschaft fiir sparsamen
und umweltfreundlichen Energieverbrauch
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0 . As a specialist in PC-based control, Beckhoff can be implemented just as easily as integrated
U n |Ve rsa | . offers an integrated system comprising software,  automation concepts in research or education-
. . controllers, and bus terminals for the automation  al establishments. The range of applications
B u | | d | n g of all types of buildings. Due to their modularity,  includes everything from cultural facilities such
flexibility, and long-term availability, integrated as theaters, stages, or concert halls to infrastruc-
0 2 automation solutions from Beckhoff are used ture buildings such as tunnels or railway stations.
a UtO m atl O n Wlth worldwide in a wide range of industries and Beckhoff technology is used in hospitals as well
sectors. PC-based control and the TwinCAT con- as in sports facilities and institutional buildings,
P C = ba Sed CO ntro | trol software are used to automate complete in new buildings as well as in revitalization

office, commercial, or industrial buildings, as projects. The ability to integrate external systems
well as hotels and cruise ships with their addi- also opens up further application scenarios: for
tional requirements for local room automation example, online weather data, booking systems,
functions tested in line with standards. Specific wireless communication, subsystems such as
lighting concepts in factories and logistics halls DALI-2, M-Bus, SMI, KNX/EIB, MP-Bus, EnOcean,
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BACnet, Modbus, DMX or LON. The Beckhoff Application areas for the
system enables the realization of edge and cloud Beckhoff control solution

scenarios with private or public providers.
Hotels

Office buildings
Theaters and stages
Infrastructure

Cruise ships
Commercial buildings
Research facilities
Educational facilities
Industrial buildings

» www.beckhoff.com/building-applications
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From individual
technical systems
to energy-efficient
complete
solutions

Whether an application involves HVAC, room
automation, energy data acquisition, media
technology or operating and monitoring, each
individual system can be controlled with building
automation from Beckhoff. Maximum scalabil-
ity is guaranteed thanks to a portfolio ranging
from single controllers up to systems with many
controllers for multiple technical systems. What's
more, open communication allows the flexible
integration of Beckhoff automated individual
systems into existing higher-level third-party
systems. On top, loT solutions can be realized
with regard to current security standards.

However, the PC-based control system only
achieves its full potential in terms of energy effi-
ciency class A with a comprehensive, cross-sys-
tem complete solution: All technical systems are
integrated on one platform, coordinated with
each other in real time, and continuously opti-
mized through integrated energy metering and
cloud connectivity. PC-based control aggregates
all data points in one system, generating synergy
effects. It is only this type of integration that
enables sustainable, energy-efficient construction
and living in the sense of a green building — with
control software for all functions and software
libraries for all technical systems.

.....
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Connecting all the sensors and actuators in a
building to one system generates huge potential
for savings with respect to the infrastructure
components of the automation system, such as
communication networks and control cabinets.
Interoperability of the building automation
system can also reduce operating and life

cycle costs.

» www.beckhoff.com/building-systems

Energy efficiency class A of DIN EN 15232
can be achieved with Beckhoff. Operators can
obtain partial exemption from electricity and
energy tax by recording all energy consump-
tions (DIN EN 1SO 50001).

All technical systems integrated
in one control system:

= HVAC

= ighting, shading,
facade control

= energy metering and
cloud integration

= media technology

®  security and access control

m  operating and monitoring
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One central
platform,
simplifying

engineering
and operation

Beckhoff enables all technical systems to be
controlled via the TwinCAT automation software,
which serves as an engineering and control
platform. All building functions and functional
changes can be implemented using a soft-
ware-based approach via TwinCAT. With a large
number of software modules, TwinCAT offers
users maximum flexibility, modularity, and secu-
rity for the future. New or additional features are
mapped directly in software — and libraries for
cloud integration, analytics, and machine learn-
ing further expand the range of applications for
building automation.

Gl TwinCAT Project! - TekeShel

The TF8040 TwinCAT 3 Building Automation soft-
ware library offers ready-made and field-proven
templates for typical building automation appli-
cations such as HVAC, and room automation.
These significantly reduce the effort required for
engineering and commissioning. The use of stan-
dard software components, which integrate all
key building functions, reduces the engineering
costs significantly. At the same time, the use of
established and tested templates increases safety
and security during design and commissioning.
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Specially developed tools provide optimum support
for the entire workflow — from program creation
through commissioning and data point checking
right up to adjustment. The seamless integration
of the TwinCAT HMI in TF8040 TwinCAT 3 Building
Automation enables the largely generic creation
of a building navigation structure, including web-
based pages for operating all technical systems.
The intelligent functions of TF8040 TwinCAT 3
Building Automation increase comfort and conve-
nience for the building's users and ensure that all

Ready-made functions for
easy engineering:

= simple programming and ready-to-use
HMI with TF8040 TwinCAT 3 Building
Automation

= The DALI-2 TF8050 TwinCAT 3 Lighting Solu-
tion offers further ready-to-use functions.

= TwinCAT integrates all important
subsystems such as DALI-2, M-Bus, SMI,
KNX/EIB, MP-Bus, EnOcean, BACnet, LON,

desired room conditions are achieved at all times. Modbus and DMX.
= support for BACnet Rev. 14 with
» www.beckhoff.com/building-twincat TF8020 TwinCAT 3 BACnet
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Energy-optimized,
open, and ideal
for retrofitting

The modular Beckhoff automation toolkit includes
all components for integrated PC-based control
concepts: industrial, panel, and embedded PCs,
bus terminals, drive technology, and TwinCAT
automation software. The openness and the broad,
scalable product portfolio ensure that the right
control solution is available for every application.
For example, the industrial PCs are scalable in
terms of performance — allowing them to meet
the requirements for controlling a single room or
a complete high-rise building. The 1/0 spectrum
offers a wide range of signals — from digital input
bus terminals to intelligent current measurement.
With the C6015 ultra-compact Industrial PC as
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TwinCAT 3

= end-to-end software platform,
integrating all technical systems
provision of all data on one platform
TwinCAT loT for cloud integration
TwinCAT Analytics for data evaluation
Interfaces to machine learning
algorithms allow the use of

Al methods.
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the edge device and TwinCAT as the automation
software, data can be transferred from the bus ter-
minal to the cloud in an integrated measurement
chain and evaluated for energy metering with
TwinCAT Analytics. Flexible expansion options

for the system over the entire life cycle also facili-
tate the integration of third-party systems via

a large number of open interfaces. All important
subsystems in the field of building automation
can be connected communicatively. Long-term
investment protection is ensured by the long-term
compatibility of software and hardware.

» www.beckhoff.com/building-products
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Ultra compact industrial PCs

= C60xx series offers maximum performance
scalability: from single to multi-core.

= enables cloud integration as edge
device (also ideal for retrofitting)

= compact design, extremely space-saving

= high power density with optimum
price/performance ratio

= (7015 as variant with IP67 protection
rating (waterproof)




S

Embedded PCs Panels and panel PCs

= control and data platform in one system = for control and/or visualization

®  space-saving integration into the terminal of all building functions
segment, direct right-hand side mounting = scalable display size from 7 to 24 inches
of terminals possible = single or multi-touch

= Scalability of performance enables = connection types: DVI/USB Extended
optimum adaptation to the control task. technology (cable lengths up to 50 m)

= easy modular expandability or CP-Link 4 (cable lengths up to 100 m)

= |ow-maintenance (fanless) = high-quality aluminum housing

pigi

WinCAT

S

Bus terminals and bus couplers

= wide range of signals: the right connection
point for every sensor/actuator

= extensive portfolio with around
1,000 different terminals

= freely selectable signal mix possible,
high degree of flexibility

= bus couplers for all leading fieldbus
systems and subsystems

= Long-term availability increases
investment protection.

-




Securing a head
start: From the
architect to the
operator

© Beckhoff

With a control solution from Beckhoff, benefits
can be achieved along the entire building value
chain. As an automation specialist, Beckhoff sees
its role as a partner for everyone involved in a
project: we provide technical advice and support,
make our know-how available for the design of
new projects, and ensure compliance with the
relevant standards. Architects can make ground-
breaking green building concepts a reality, while
investors enjoy investment security thanks to

energy-efficient buildings that can be repurposed

for many years to come simply by making soft-
ware enhancements. For system integrators and
specialist engineers, the Beckhoff automation

%
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= can secure investment through
future-proof building automation

® Economical'and sustainable:
opportunities to save energy are
fully exploited.
The building becomes digital-ready.
Long-term availability offers
investment protection.

= Monitoring of buildings enables

predictive maintenance.

© Fiona Jackson-Downes

toolkit makes the implementation and engineer-
ing processes much simpler. Operators, mean-
while, benefit from energy-efficient buildings and
maximum comfort and convenience for building
users.

» www.beckhoff.com/building

Archltects !s
= maximum plannlm

for flexible changes of u;Ae“

= modular system forsimple
planning changes

= function mapping in software
instead of hardware

= integrated and comprehensive
automation of all technical systems
on one platform
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Openness and flexibility

increase planning security.

simplified handling of product
compatibilities

reduced complexity: all technical
systems on one control platform
Decoupling of function and hardware
simplifies the handling of follow-up
orders/modifications.

System integrators

simplified engineering: all building
functions in one integrgted software
recording of all data points in one system
Scalability of software and hardware
ensures that all tasks and functions

can be implemented.

maximum flexibility for extensions,

ability to accommodate planning changes,
direct integration of all fieldbus systems

© Monty Rakusen
© Beckhoff

Opera

© Monty Rakusen™

suppé 3
predict aintenance,
energy optimization

easy maintenance, simple handling due to -

decoupling of function and hardware
Long-term availability offers investment
protection.

high efficiency and high level of
convenience

simple linking with the loT world




All components
for intelligent
building
automation

TwinCAT
[

TwinCAT automation software

Ethernet or EtherCAT

Operating and monitoring

The open Beckhoff control system for building
automation integrates all technical systems on one
platform and provides all data for energy meter-
ing, cloud integration, and analysis. All important
subsystems and sensors or actuators can be con-
nected, and the integration of external systems
such as weather stations or booking systems can
be implemented directly. The Beckhoff measure-
ment technology and the associated software tools
can also be used to implement all energy-related
tasks such as monitoring, analysis, load and charge
management.

C6030 ultra-compact Industrial PC
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All'in all, this means that even highly complex
building concepts can be automated in a com-
prehensive and future-proof manner with the
Beckhoff automation toolkit. And there is another
winning detail: Bus couplers enable the cost-
effective integration of decentralized inputs and
outputs as well as subsystems. This significantly
reduces the cabling effort — and thus also the
fire loads.

» www.beckhoff.com/building-components
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Cloud

OPC UA
AMQP

MQTT

HTTPS/REST-API

Management level

Ethernet TCP/IP

TwinCAT | ADS
OPC UA
BACnet
Modbus

5240 19" built-in Industrial PC

Field/automation level
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Infrastructure

Embedded PC,
bus terminals
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Embedded PC,
bus terminals

DALI-2,

KNX/EIB,
DMX

DALI-2
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Street
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Mobility

Water

Parking lot
manage-

ment

Rails and
roads

Emergency Switchable Occupancy Dimmer

Lighting

concepts

supply

lighting

outlets sensor

lighting
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Office, industry,
hotel sector,

infrastructure:
Our references

References for office buildings and
educational institutions:
www.beckhoff.com/offices

References for hotels, cruise ships and stages:
www.beckhoff.com/hotels

References for commercial and industrial
buildings:
www.beckhoff.com/industrialbuildings

References for infrastructure buildings:
www.beckhoff.com/infrastructure
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f h As a specialist in PC-based control technology,

Sta te - O _t e B a rt Beckhoff also sees itself as a reliable and dedi-

) cated partner in the field of building automation,

p rod u Ct | O n St a n - working collaboratively with investors, architects,
planners, system integrators, and operators alike.

So when customers choose a tailored Beckhoff

d a rd S a n d g | O ba | control solution, they are always opting for max-
. i imum investment security. In addition to offering
availability

long-term form factors, long series availability,
and simple maintenance, Beckhoff all but rules
out the possibility of system downtimes. Each and
every time, customers benefit from high-quality
industrial hardware from our in-house production
in Germany.

EUROPE

Boston
Philadelphia

oinville

ontevideo
enos Aires

Santiago de Chile

ovo Hamburgo

With Beckhoff you benefit from:

industry-proven components made in
Germany for reliable 24/7 operation
investment protection thanks to

long-term availability and extended

life cycle management

stability of a family-run company,

providing certainty for investors

free support

sales and service in customer's local
languages — in over 75 countries worldwide

» www.beckhoff.com/company
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Comprehensivgsknow-how:.experienced
specialists, throughout all‘production and test

mated electronics production, the highest possible
processes

quality is ensured in every life cycle of the products.
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Which efficient building control system do you need?

Get in touch to find out more. Ol240)

o T

» www.beckhoff.com/building =555

Beckhoff Automation GmbH & Co. KG
Hiilshorstweg 20

33415 Verl

Germany

Phone: +495246 963-0
info@beckhoff.com

www.beckhoff.com

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10®, EtherCAT P®, Safety over EtherCAT®, TwinSAFE®, XFC®, XTS® and
XPlanar® are registered trademarks of and licensed by Beckhoff Automation GmbH. Other designations used in this publication may be trademarks whose
use by third parties for their own purposes could violate the rights of the owners.

© Beckhoff Automation GmbH & Co. KG 10/2022
The information provided in this brochure contains merely general descriptions or characteristics of performance which in case of
actual application do not always apply as described or which may change as a result of further development of the products.

An obligation to provide the respective characteristics shall only exist if expressively agreed in the terms of contract.

We reserve the right to make technical changes.





