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By 2025, Dubai plans for a fourth of its buildings to be printed in 3D construction methods,
demonstrating the potential of a fast-growing technology capable of redefining and pushing the
limits of traditional architecture. As the technique emerges as a viable solution in the construction,
engineering, and architecture areas, its popularity is quickly increasing. In fact, just between 2021
and 2028, the global 3D construction market is expected to grow by 91%, according to a July 2021
report by Grand View Research. Why this rapid growth? Besides being a faster alternative and
having lower construction costs, it can also provide affordable housing solutions and allow
countless design possibilities, among many other benefits. Thus, as architects must adapt to a new
technological era, where speed and efficiency have become key factors in design and execution
processes, the rise of 3D printing shows enormous promise. It could even help reshape

construction as we know it.

Design flexibility and reduced construction time

3D construction printing is a new technology that shapes concrete without the use of formwork,
meaning prefabricated parts and entire walls can be printed in any form in a time and cost-effective
manner. Essentially, three-dimensional shapes are created through a computer-controlled process,
transforming the traditional building process and allowing a variety of design opportunities. In
contrast to other conventional methods, architects can easily develop individual structures with
unprecedented surfaces, shapes, and colors for creative, innovative and eye-catching buildings -
the first and only of their kind. Practically any organic shape is possible: curved or straight walls,
smooth or rough surfaces, flat or angled. There are truly no limits for expressing architectural

creativity.
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Apart from such design freedom, the printing process itself is also particularly efficient. Not only
does it offer a high-degree of planning reliability from the start, but it also has a high printing speed
and requires a low coordination effort, thus reducing construction costs. For example, PERI AG can
now easily build an entire single-family house (otherwise built with brick or wood in months or
years) in just 25 hours of pure printing time thanks to the new technique. This opens the possibility
of architecturally innovative buildings that can come to life in less time - and with no extra costs -

compared to conventional methods.

How does 3D printing work?

Even though the 3D construction printing technology is currently at an early stage, PERI, one of the
world’s leading suppliers of formwork and scaffold systems, has been heavily involved in the
market for several years now. Together with Danish company COBOD, the German family-owned
company has been working to refine the technology and open up to new markets. The focus is
primarily on residential construction, but also includes production of individual prefabricated

components.

PERI uses a machine known as the COBOD BOD2, a fully developed and safe 3D construction printer
that can be configured in any direction for a wide range of applications, whether it be walls,
columns, stairs, or other building elements. Each COBOD BOD?2 offers numerous advantages, such

. . . L — Lo Save
as a portal system suitable for off-site production and in-situ application, eliminating the need for
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been certified in a way that it is possible to carry out work within the printing area while printing is
in progress. Therefore, all sorts of manual work, such as pipe installation, can be easily integrated

and thus optimize the building process.

Just last year, the first sale of a 3D construction printer evidenced its success. In an effort to
manufacture a great range of prefabricated concrete elements and minimize planning restrictions,

German company Réser GmbH placed an order with PERI as an innovative long-term investment.

Application method

Even though ceilings, floor slabs, and foundations are constructed in a traditional manner, the
BOD2 has proven it can successfully produce concrete walls. After the printer is transported to the
construction site, the Z-axes are installed, the print head is attached to the X-axis of the steel
structure, and a commercially available silo and concrete pump are connected to the BOD2. With
the assembly complete, the printing process operates in three dimensions along the 3 axes on a

secured metallic frame.
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Residential buildings: Milestones for 3D construction technology

3D construction technology has experienced an unprecedented milestone: Germany’s first fully-
functioning printed house was officially inaugurated and is now market-ready. With printing
starting in September of 2020, the two-story detached house, built by PERI and designed by
MENSE-KORTE ingenieure+architekten, came through all of the regulatory approval processes and
opened this July in Beckum, North Rhine-Westphalia. With 80 sqm of living space per floor, PERI
printed the triple-skin cavity walls, which are filled with an insulating compound and consider
space for water and electricity related elements. Roser GmbH supplied the attic components as
prefabricated parts, which, combined to the on-site printing process, resulted in a homogeneous

unit.

The Beckum project was given the German Innovation Award by the German Design Council, an
annual award which recognizes projects that present advances in the industry through originality,

implementation and effectiveness.

¢ “The three features - digital, dynamic, print-ready - have been
implemented in Beckum. With the first 3D printed residential building in
Germany, positive pressure is generated in the construction industry: for
innovative construction with new technologies, for greater
attractiveness in construction professions and for modern architecture
with new styles.” - Ina Scharrenbach, Minister for Home, Municipal
Affairs, Construction and Equality of the State of North Rhine-

Westphalia. ”
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Besides positioning PERI as a pioneer in the market, the success of the one-of-a-kind project proves
that 3D construction is viable and opens a whole range of possibilities in the industry. It also set the
stage for larger and more complex dwelling units. Precisely two months after work started on the
house in Beckum, PERI set out to print the largest printed apartment building in Europe, this time
in Wallenhausen, Bavaria. Distributed in 3 floors and 380 sqm, 4 out of 5 units are rented out, while

one of them is used as a show apartment. Since then, much of what was initially learned in Beckum
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With the last printing project in Austria, the PERI 3D construction printing team has successfully
completed five printing projects in one year. All of these are not research projects, but rather real

houses that have gone through all the building code approval processes, are rented out and
occupied, or in which people work.
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As architects around the globe face times of uncertainty, labor and housing shortages, or other
industry challenges, only one thing is certain: building and planning as we know it will change
fundamentally in many areas. With 3D construction printing as a promising alternative, slow and
costly planning adjustments could be a thing of the past. Its increased viability, productivity, and
optimization of the building process can not only offer affordable housing solutions and lower
rents, but can also provide shelters for disaster-hit regions or an answer to more sustainable
construction. Even though there is still a lot of potential to be explored in other markets and

segments of the industry, it is clear that 3D construction printing is here to stay.

For more information on 3D printing technology and its real-life applications, check out this link.

This article is part of the ArchDaily Topic: New Practices, proudly presented by PERI. PERI’s Future
Products and Technologies’ department researches disruptive technologies that have the potential
to change the construction industry fundamentally. The aim is to recognize the signs of the future
and to help shape this future. Through a methodical approach, PERI thus expands its core
competencies and acts as a clear pioneer on the market. Learn more about our monthly topics. As
always, at ArchDaily we welcome the contributions of our readers; if you want to submit an article

or project, contact us.
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Copper Alloy: Nordic Royal |
Aurubis Contact Manufacturer

Aburubis

Aurubis

Share

Name

Email
Country/Region
Israel X
City
Branch
Architecture Interior Design
End User
Use Copper surfaces
Applications Roofs and facades Contractor / House Builder Other
Characteristics ~ Custom finishes and forms
Type of request
available, instant patina
created, natural patina can
continue to form after Information
installation, planning and
Message
installation support Let Aurubis know about your specific

requirements such as quantity, size, color or
delivery times.

More about this product
Hello Aurubis,

I'm interested to know more info about

Aurubis offers copper for roofs and fagades treated Price/Quote.

with a variety of factory-applied surface treatments
to create various stages of oxidation and patination.
The surface finishes in the Nordic Copper range
include varying intensities of brown oxidation and
green or blue pre-patination. Aurubis provides

prefabricated systems for the material as well.

Representatives from Aurubis will respond to you via
e-mail. By sending this message you agree to the T&C

Nordic Royal

A copper, aluminum and zinc alloy with a rich
golden through-color. Nordic Royal has a thin
protective oxide layer that will thicken when
exposed to the atmosphere. The material will
incorporate a matte, golden-brown surface finish
and does not develop a blue or green patina except
in exceptional environments such as coastal or

humid regions.
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Nordic Royal can be combined with other surface

finishes such as Nordic Bronze or Nordic Brown for

various visual effects.

Technical Details

Thickness range 0.5-1.5 mm
Maximum width 1,000 mm
Delivery forms Sheet, coil

Production Process

Copper sheets and strips go through a carefully
controlled pre-oxidization and pre-patination
process to immediately provide the same brown
oxidized and green or blue patinated surface that
would develop naturally over. The pre-patination
process encourages the natural patina to continue
forming through environmental exposure,

dependent on the local atmosphere and rainfall.
Custom-Made Surface Finishes and Forms

Aurubis regularly works with designers to explore
custom-made copper surface finishes and forms.

Custom options can include:

¢ Imaging or text printing surfaces
o Profiled sheets and pressed surfaces

o Perforated or expanded copper sheets

Planning and Installation Support

Aurubis can achieve different architectural effects of
texture and scale using different installation
techniques and systems - ranging from traditional
standing seam sheet installation to panels, cassettes
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Type of Metal
Copper

Mill Finished Copper:
Nordic Standard
Aurubis

Copper Surface:
Nordic Décor
Aurubis
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Copper Alloy: Nordic Royal from Aurubis

RELATED PRODUCTS

Oxidized Copper:
Nordic Brown
Aurubis

Copper Alloy: Nordic
Brass
Aurubis

\@)

Patinated Copper:
Nordic

Aurubis

Frozen Titanium and
Roma Noce Metal

Pure + FreeForm

Products

Copper Alloy: Nordic
Bronze
Aurubis

Panel Surface Finish -

prePATINA-Line
RHEINZINK
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What is Net-Zero Architecture? Terms and Design Strategies

Presented by

Written by Dima Stouhi about 24 hours ago A Share

As revolutionary as the construction sector may seem nowadays, it currently accounts for nearly
40% of the world’s carbon dioxide emissions, 11% of which are a result of manufacturing building
materials such as steel, cement, and glass. Fast forward a couple of years later, after a life-changing
global pandemic and indisputable evidences of climate change, CO2 emissions are still on a rise,
reaching a historical maximum in 2020 according to the 2020 Global Status Report for Buildings and
Construction. Although a lot of progress has been made through technological advancements,
design strategies and concepts, and construction processes, there is still a long way to go to reduce

carbon emissions to a minimum or almost zero in the development of built environments.

Responding to the alarming statistics, governments have put in place several action plans to limit
carbon emissions and ensure a sustainable environment. In July 2021, the European Commission
adopted a package of proposals to reduce net greenhouse gas emissions by at least 55% by 2030.
Earlier this year, the commission launched its second edition of the New European Bauhaus
program, an initiative designed to transform the built environment into a more sustainable and

socially valuable one.

As the world embarks on a mission towards a net-zero environment, here are some terms

that encompass net-zero architecture.

Related Article

Net-Zero Buildings Are Critical to Staving off Further Climate Change

Net-Zero Architecture

By definition, "net-zero", also known as carbon neutrality, is the act of negating or canceling out the
amount of greenhouse gases produced by human activity, by reducing existing emissions and
implementing methods of absorbing carbon dioxide from the atmosphere. Although net-zero
buildings represent a fragment of new construction projects, the technology, tools, and knowledge

that architects have acquired over the past years have made designing a net-zero building the new
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lighting, and considering embedded carbon. Beyond architecture, urban planners have also been )‘Cﬁ
trying to find strategies to create environmentally friendly communities. In 2018, Architecture for

Humans proposed the Zero Emission Neighborhood, an eco-village concept in the city of Pristina, Mirror - Frame 25 | Laufen
Kosovo that ensures optimum sustainability for the entire community through “zero emission” f\

buildings, passive design strategies, active solar systems, and energy efficient appliances.

Net-Zero Energy

Net-Zero Energy is when the building is able to offset, or counterbalance the amount of energy
required to build and operate throughout its lifetime in all aspects of the site, source, cost, and
emissions. In other words, the building is able to produce enough energy to cancel or “zero-out”
the amount of energy it takes to operate daily. Net-zero energy buildings are often designed with
these three criteria: “producing energy onsite via equipment like solar panels or wind turbines,
accounting for its energy use through clean energy production offsite, and reducing the amount of
energy required through design optimization”. Achieving it is not entirely dependent on the
building being efficient, but on reducing the energy load, and then employing renewable energy to
offset the remaining energy. An example of net-zero energy buildings is the Net Zero Energy House
by Lifethings, where the client wanted a house based on common sense in its design, construction,
and budget. The 230 sgm house includes photovoltaic panels, solar heat collection tubes, wood

burning boiler, four kitchens and four bathrooms, all built with a modest budget.

Net-Zero Carbon

Net-zero carbon is achieved through reducing construction techniques and building materials that

result in high carbon emissions. Put simply, Net Zero Carbon = Total Carbon Emitted - Total Carbon
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ensuring the emotional and physical well-being of its occupants. Clay tiles on the facade are cut
and interlocked in a way that explores wall hangings from the sky and compliments the white
volume. The structure meets all climatic and aesthetic needs of the space, particularly through the
square patterns which parallel the projections of the sun during the day and make room for cool air

only to flow in through the pores.

Carbon Emissions & Fossil Fuels

Carbon emissions, or greenhouse gas emissions, are emissions emerging from the manufacturing
of cement and burning of fossil fuels, and are considered the main reason behind climate change.
Fossil fuel is another term used to describe non-renewable carbon-based energy sources such as
coal, natural and derived gas, crude oil, and petroleum products. Although they originate from
plants and animals, fossil fuels can be also made by industrial mixtures of other fossil fuels, such as
the transformation of crude oil to motor gasoline. It is estimated that almost 80% of all manmade
greenhouse gas emissions originate from fossil fuels combustion, with the construction industry

being one of its biggest contributors.
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Sustainability

By definition, sustainability is when a subject can be sustained, meaning that it can be maintained
at length without being interrupted, disintegrated, or weakened in the long run. In architecture,
however, the term “sustainability” has been used in various contexts. Some of which is to indicate
being eco-conscious, an environmentalist, or “meeting our own needs without compromising the
ability of future generations to meet their own needs” using natural, social, and economic
resources. Looking at all the “sustainable” projects that have been developed and are being
proposed, it aims to be a holistic approach that takes into account three pillars: the environment,
society, and economy, all mediated together to ensure vitality and durability. Sustainability is not
justimplemented on an architectural level through recycled materials and construction
techniques, but also on an urban scale. The European Commission, for instance, adopted several
nationwide proposals that pushed the continent a step further towards implementing the
European Green Deal, an action plan that transforms the EU into a modern, resource-efficient, and

competitive economy.
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lighting, mechanical power, and electricity as naturally as possible. The configuration behind
passive systems consists of three types: direct gain, indirect gain, and isolated gain, and takes into
account design strategies such as: location with respect to the sun, the overall shape and
orientation of a project, allocating interior rooms with respect to the sun and wind, window
placement, sheltered entrance, choosing materials that absorb heat, glass facades / solar windows
where necessary, implementing trombe walls, skylights, water features, and shading elements, to

name a few.

Adaptive Reuse

Architects and urban designers have a responsibility of ensuring that the spaces people live in cater
to them, the environment, the society as a whole, and maintain its cultural and historic value.
However, recent years highlighted numerous socio-cultural predicaments related to the built
environment such as housing crises, demolition of historic landmarks, lack of green areas, etc. One
way of dealing with these crises was by reusing old structures and complimenting them with new
elements or functions instead of opting for complete demolition and reconstruction, which would
have inevitably generated a much bigger carbon footprint. Adaptive reuse can be executed in the
form of reusing materials, interventions in pre-existing architectures, reclaiming abandoned

architecture, or changing the original function of the space.
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This article is part of the ArchDaily Topics: The Road to Net Zero Architecture presented by Rander
Tegl.

Randers Tegl aims to take responsibility and think sustainable as a part of reaching the goal of Net
Zero. Both in terms of how building materials impact the climate and how the materials age, but
also with a focus on architecture. That is why Randers Tegl created their sustainable series
GREENER, which comes with full documentation in the form of EPD, so it is possible to use the

product in technical calculation programs.
Every month we explore a topic in-depth through articles, interviews, news, and projects. Learn

more about our ArchDaily topics. As always, at ArchDaily we welcome the contributions of our

readers; if you want to submit an article or project, contact us.
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