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“If these walls could talk:” buildings with a
digital twin have a lot to tell us

By Peter Loeffler, Head of Innovation at Siemens Smart Infrastructure

The expression “if these walls could talk” is taking on an entirely new meaning with
the emerging opportunity to create digital twins for buildings. Across the entire
lifecycle of structures such as office buildings, hospitals, airports and hotels, creating
a digital twin can significantly reduce costs, improve efficiencies, speed construction

delivery, as well as enhance performance and the user experience.

The opportunities of how to apply the data from the twin are wide-ranging. We have
demonstrated that during the design of any building the digital twin can help create
safer evacuation routes and infrastructures. In a hospital, a building digital twin can
help monitor not only the location of equipment but also of patients as they move
through the building. For office building tenants and owners, a digital twin can
provide real-time monitoring of the occupancy and use of building spaces to help
reduce lighting and heating, ventilation and air conditioning (HVAC) costs, while

providing insights for better use of space.

Digital twins are already in use in manufacturing and industrial settings, from
automobile production to power plant operations. For buildings, the digital twin can
play a crucial role in three areas of a building’s lifecycle: design, construction and
operation.

In the design phase, the digital twin can capture all static data about a building, such
as the size of the floor plate, number of rooms, windows, wiring, technologies
installed across the building, and construction materials used. Through

visualizations and simulations, the building design can be tweaked to include
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aspects such as evacuation planning, projected energy use and optimized room
layouts.

In the construction phase, this information can speed up project execution, improve
engineering efficiency and enable visualization, engineering, commissioning,

simulation of system behavior, and artificial intelligence learning.

In the operational phase, the digital twin helps building operators and facilities
managers improve operating efficiencies, unlock predictive maintenance, and make
improvements that are informed by dynamic simulations. Data comes from sources
throughout the structure, such as HVAC systems, boilers, and sensors. They
monitor conditions such as temperature, humidity, occupancy, lighting, external

weather, and fire detection.

Good for greenfield and brownfield

While so far | have been talking about new building construction, a digital twin can
also be developed for existing buildings. However, there is a caveat. Such a building
must have — or be retrofitted with — a certain minimum level of building automation
since a digital twin is fed by data. For these “brownfield” structure, it also is
necessary to build a database of key building features. This can take time, although

smart scanning technologies can facilitate the process.

Whether for greenfield or brownfield buildings, a digital twin can be developed even
for a single building component, such as fire, security or HVAC. However, the more
aspects of a building that are incorporated into a digital twin, the more powerful the

functionality and the more enhanced the outcomes.

Dynamically adjusting building functions to address changing usage requirements or
weather is a major benefit of this technology. But there is more. Consider this
scenario: A building experiencing a fire sends real-time information about the
location of the fire, the locations where people are gathered, trapped or exiting the
building, and all relevant fire suppression and escape data to firefighters heading to

the blaze. This can help them better attack the fire and rescue those inside.
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What is more, fire evacuation plans can be customized to reflect the real-life
occupancy and usage patterns of a building rather than based on generic building
populations and conditions.

Single source of truth

A building digital twin has other benefits as well. For example, it results in one
database for the entire building — a single source of truth. In the past, a separate
database had to be compiled for each building application or functionality, so for ten
different apps, you would have ten databases with ten different floorplan details.
Some data would overlap, some would be different, some would be contradictory.
The digital twin eliminates this problem by providing a single database on which all

applications rely.

If, for example, a new regulation requires a certain number of smoke detection
devices per floor, an almost instantaneous database query is all that is needed to
determine whether a building is compliant. Previously, you would have had to comb
through and collate reams of data, often on physical spreadsheets or blueprints, to

answer such a question.

The infrastructure behind a digital twin is similarly straightforward. The twin is hosted
in the cloud, leveraging MindSphere, Siemens’ cloud-based, open, Internet of
Things (IoT) operating system that connects assets, systems and software to
harness data for advanced analytics. The digital twin is protected by Siemens’
experience in industrial cybersecurity, beginning with the adoption of relevant IT
security software and protocols. Next, all data is encrypted, both data at rest in
storage and data in transit across the network. Finally, and most importantly, the
connection between the building and the cloud runs across a secure Siemens RSP
connection, which uses an automated certificate manager for all hardware and
software to provide assurance regarding the privacy and integrity of data and

authenticity of users, hardware and software.
In addition, operating a digital twin creates opportunities for new revenue models

and new business opportunities. For example, a building owner could design apps

using the data generated by the building to offer new services to tenants or
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suppliers. Alternatively, app developers could leverage the building data to develop
apps for sale to tenants or other building stakeholders.

The digital twin for buildings creates enormous opportunities for owners, tenants,
users and facilities managers alike, even if walls don't literally talk. However, for
buildings with a digital twin, thermostats, rooms, HVAC systems, boilers, fire alert
systems — in fact, the entire building — are speaking volumes. This results in

valuable data and insights that are good for all stakeholders of the building.
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Siemens Smart Infrastructure (Sl) is shaping the market for intelligent, adaptive infrastructure for today and the
future. It addresses the pressing challenges of urbanization and climate change by connecting energy systems,
buildings and industries. S| provides customers with a comprehensive end-to-end portfolio from a single source —
with products, systems, solutions and services from the point of power generation all the way to consumption. With
an increasingly digitalized ecosystem, it helps customers thrive and communities progress while contributing toward
protecting the planet. S| creates environments that care. Siemens Smart Infrastructure has its global headquarters

in Zug, Switzerland, and has around 72,000 employees worldwide.

Siemens AG (Berlin and Munich) is a global technology powerhouse that has stood for engineering excellence,
innovation, quality, reliability and internationality for more than 170 years. The company is active around the globe,
focusing on the areas of power generation and distribution, intelligent infrastructure for buildings and distributed
energy systems, and automation and digitalization in the process and manufacturing industries. Through the
separately managed company Siemens Mobility, a leading supplier of smart mobility solutions for rail and road
transport, Siemens is shaping the world market for passenger and freight services. Due to its majority stakes in the
publicly listed companies Siemens Healthineers AG and Siemens Gamesa Renewable Energy, Siemens is also a
world-leading supplier of medical technology and digital healthcare services as well as environmentally friendly
solutions for onshore and offshore wind power generation. In fiscal 2019, which ended on September 30, 2019,
Siemens generated revenue of €86.8 billion and net income of €5.6 billion. At the end of September 2019, the
company had around 385,000 employees worldwide. Further information is available on the Internet at

WWW.Siemens.com.
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