INNOVATING ARCHITECTURE

Kasper Guldager Jensen, Partner 3XN, Director GXN, March 10th 2017
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Z.
3XN IN
NUMBERS

Founded 1986

4 owners, 10 partners

95 employee

15 nationalities

4 offices

Copenhagen, Stockholm,
Sydney, and New York

50% home market
50% international




GXN IN
NUMBERS

Founded in 2007
85 funded research projects
15 employees

50% work internally
50% work externally

1 spin off company

10 royalties and 1 patent
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Building a
Circular Future










We think of people as our greatest resource






Social Interaction

Business

design

comfort

value
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Synergies

]exible zZones

Effecient groups

\

. Wbrk situations

Exhanges



SOCIAL AFFORDANCES
PROPERTIES OF AN OBJECT THAT INVITE SOCIAL ACTIONS



PLASSEN JAZZ HOUSE - NORWAY
URBAN STAIRCASE THAT BECOMES A STAGE FOR CONCERTS




3XN - GODSBANEN CULTURAL CENTER - DENMARK
ROOFSCAPE THAT BECOMES A SOCIAL MEETING SPOT AND VANTAGE POINT IN THE CITY




SOCIAL AFFORDANCES
GXN DESIGN PRINCIPLES FOR CREATING SOCIAL SYNERGIES
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AFFORDANCES
3XN & GXN DESIGN PRINCIPLES FOR CREATING SOCIAL SYNERGIES






AFFORDANCES
3XN & GXN DESIGN PRINCIPLES FOR CREATING SOCIAL SYNERGIES
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“...It matters a lot that you see
people all the time. It makes
you want to just talk to them
and make a comment...”

Mille Sylvest 2016: "Situated Social Aspects
of Everyday Life in the Built Enwvironment”
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80%

of the employees are more satisfied with
working in the new building, rather than its past

74%

of the employees eat lunch daily with colleagues
from other rooms. It increases knowledge sharing.

92%

of the employees are salisfied with their location in
the building.










We believe that design takes place at all scales
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Horten HQ

Copenhagen, Denmark
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Smart Materials
00-18

Bendywood

Bendable wood

Thismaterial is a solid hardwood that can be bent in ways that
seems impossible. In the process of the malang blanks of
hadwood are steamed to soften the cell walls, then, still damp,
they are compressed dong ther length for about 20% and finaly
dried in this compressed form: This allows the wood to be bent
as mruch as to aradius of 10 times 1ts thickness. Thin sections are
bendable by hand, larger with the help of tods - far easier and
faster than conventional wood-bending techniques.

Examples Of Use
Interior decoration, furniture, hand rals

Similar Materials
01 14, 44 50,51 €8, 84

Material Data

Bendywood blanks max size 120x 120 x 2. 200 rmm (beech),
120x120 x 1,650 mm (ash, cherry, maple, oak and walnut)

Manufacturer
Bendywood, www bendywood info










0©

Smart Materials
00-19

Micronal Smart Board

Active temperature regulation

These plaster boards include 3 ka/m? of heat-storing material

in the shape of microcapsules containing a phase changing
material (PCM) When heated to a certain point, the PCM wall melt,
absorbing thermal energy without any increase in temperature,
while the reverse process releases the stored energy as heat,
maintaning a pleasant room termperature. The heat storage
capaaty of a 15 mm PCM Smart Board is equivalent to that of a
90 rmm concrete wall or a 120 mm brick wall.

Examples Of Use
Reduang shifts in indoor terrperature between day and raght and
reduang the need for air conditioning and heating,

Similar Materials
02, 05, 40, 63,65

Material Data
Two types available with ‘switching points’ temperatures at 23°C
and 26°C; thickness: 15 mm; lengthy 2,000 mmy wadth: 1,250 mm

Manufacturer
BASF, wwwmicronal de
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Jungbecker
Light-directing prisms

Jungbecker Optics manufactures a wide range of standard sheets
and injection moulded applications as well as custom-designed
project-specific solutions, all offering precision-engineered
highting control. By embossing acrylics, polycarbonate and other
transparent materials with cone-shaped prisms optimised by
numerical algorithms, it becomes possible o direct incident

light. It may be split, reflected and directed to suit the lighting
requirements of a given space while avoiding glare effects.

Examples Of Use
Lighting, skylights and partial facade glazing where a high degree
of light control is required.

Similar Materials

27,32, 35,36,38

Material Data

Example: conical anti-glare prism; measurements: up to

1.200x 600 mm; thickness: 2 mm; cone diameter: 2 mm;
refractive index: 1.49%; light transmission: 92% (clear acrylic).

Manufacturer
Jungbecker Optics, wwwjungbecker.de
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Okagel

Translucent insulation

Okagel is an insulabng glass system, in which the inter-pane
cavity is filled with a translucent, silica-based azrogel. Aerogel
consists of 99 8% ar restrained In nano-si1ze pores It weighs 759
per hiter, making it the ightest and best insulating solid in the
world The Okagel panels have a high light transmission. They
diffuse dayhight deep into the room while providng very good
sun and glare control. They block IR radiation, attenuate scund
and dsperse transmitted light evenly

Examples Of Use
The Okagel system is wellsuited for rooms where light diffusion as
well as thermal and sound insulation are required

Similar Materials
63, 65,70, 79

Material Data
Okagel glass system U-value: O 2 W/ (60 mm nanogd filing)
or U-value: 06 W/ (20 mm nanogd filing)

Manufacturer
Okagel Okalux, www okaluxde
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Transparent Materials

20-39

Microshade

Micro structured solar shading

Microshade is a static, micro-structured shading that is mounted
in the cawty of two- or three- layer window panes. Microshade
offers effective, maintenance-free shading from direct sunlight
while maintaining good transparency. The lamellas consist of
stainless steel in strips less than 0.2 mm wide, angled so as to
refiect the rays of the sun when it is high in the sky. On a typical
summer day, when the sun is at its highest, the energy gain from
the sunlight is reduced by up to 90 %

Examples Of Use
South facing glass facades, integrated sun screening systems and
solfar shading.

Similar Materials
0,24, 57 78, 85,94

Material Data

Available in rolls 140 mm wide; example: double glazing with
Microshade MS-A; solar direct transmittance: 15% at 45 degrees
solar height, Z8% at 15 degrees solar height

Manufacturer
PhotoSolar, www.photosolzar.dk










Louisiana Pavillon
Humlebaek, Denmark
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NATURE IS RICH ON FORMS




DIGITAL
FORM

NATURAL
FIBER



















BioBuild
London, United Kingdom












External glass Bio-composite Wood-fibre Internal wood Bio-composite Aluminium
window exterior insulation structure interior interface
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LIFE CYCLE DESIGN




We see buildings as man made ecosystems
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NATURE MATERIALS

BITUMEN FREE LANDSCAPE
Natural Hardscape Design

Bitumen is a waste product from crude oil
processing, and the binder of asphalt. Green
Footprints Park is a bitumen free landscape,
and the parking lot at Green Solution House
demonstrates that it is possible to make a
robust paving surface for driving, without
asphalt. Where needed a plant-based binder,
called Vegecol, is used as an environmentally
friendly alternative to bitumen - elsewhere
aggregate surfaces are simply compacted fill.

Who's behind it: SLA and GXN
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NATURE  WATER

WATER AND SOIL BALANCE
Rainwater Landscaping

The high water table on the site poses a
challenge, but instead of fighting nature and
treating this as a problem, the landscape was
designhed around the element of water. The soil
excavated for the foundation of the new
building was retained on site and used to sculpt
the land. Various watershed designs guide
rainwater to seasonal ponds, creating an easy
to maintain landscape, which increases
biodiversity, provides natural irrigation, has a
cooling effect in the summer months.

Who's behind it: SLA
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Earth Lung

Septic Tank Green Wall

Clarifer

Black Water

IRRIGATION

G % o~

Water Monitoring . .
Garden Irrigation

Grey Water

Water Tank













Material filter Material passport
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INTELLIGENT INDOOR CLIMATE
Smart Room App

Interact with your room! At Green Solution
House we custom-built a mobile app to track
resource consumption and easily control the
indoor environment in our Smart Rooms.
Energy, light, air and water are the four
themes on which live feedback is provided to
our guests, helping to inform behaviour by
increasing awareness at a personal level.

Who's behind it: GXN Innovation, Autodesk Research



SmartRooms

At check-in guests staying in our smart hotel rooms are provided with a tablet
1o control and gain feedback from their fully monitcred hotel rcom. The system
showcases their room’s inteligent indoor environment which ensures ideal
comfort, thanks to a variety of sensors and devices throughout the room.

~— Gwrace » Corry

T ¢ Corts

Light Levels
Hlumination from natural
and artificial sources

Air Quality
CO, and humidity levels,
ventilation rate and type

— Wwater Seeton
b Penou
B -

@ A7 Une s Onute

Water Consumption
Total hot and cold
water use



SmartRoom App

Being "smart’ about how resources are used, by understanding their
avadlability, is the fust step towards achieving self-supported sustainable
living. Qur tablet app is designed to help our guests on their way to
understanding the nuances of everyday Ife and how personal habits
influence energy demand, water consumption and indoor ckmate

—— Login & Control
o Whole Building Approach

Managing the indoor emvironment is made easy with preference based settings for lighting

and clirmane. In real time the settings salecied in the app affect the overal performance of the
incevidual rooms. Light preferences are set based on mood and adapt according 1o the time of
Gay and availabilty of natural light. Temperature and air sattings control the mix of natural and
02 leved, humadity and general comfort

Monitor
On-Site | Off-Site

ps ~ energy. light, alr, and water

smart hote ovide dat
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Electricity for GSH

Solar Power

Cdrbon Dio

Biochar

ELECTRICITY
AND HEAT
CYCLE

BIOLOGICAL

Biological
Waste Stream

GREEN

o SOLUTION
HOUSE

Solar Heat
egetablgs for the

Thermal Energy
Storage m

Surplus
Heat



ELIMINATING
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NATURE ENERGY MATERIALS

ENERGY FROM WASTE
Pyrolysis Plant

All food scraps and organic materials from the
main building are fed into our own stationary
Byrolysis plant. The process heats the waste,

reaking it down to produce natural gas and
biochar, which is valuable as a soil additive for
the gardens. The gas is combusted in a
combined heat and power engine, generating
heat and electricity for the building. Excess heat
is stored onsite as hot water in a swimming
pool, repurposed as a thermal energy storage
system.

Who's behind it: GXN Innovation
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WHAT IF WE CAN BUILD TOMORROW
WITH THE WASTE OF TODAY?
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WHAT IF WE BY DESIGN CAN ELIMIATE
THE CONCEPT OF WASTE?



Quey Quarter
Sydney, Australia
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TOWER CONCEPT S




TOWER CONCEPT Optimazed Volume / Dayignt & Views




TOWER CONCEPT Stacked Hghnse
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Human scale + City scale






TOWER CONCEPT Stocked Atums




Existing
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Remaining



Existing / New
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Increased Views / Daylighting
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Building a Circular Future
Copenhagen, Denmark









Redesigning the way we put buildings together

architects

3XN Kingo
W\ e - -
A MTH d L{lele
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architects contractors demolitioners



DESIGN FOR
DISASSEMBLY

MATERIAL CIRCULAR
PASSPORT \7 ECONOMY

BUILDING A CIRCULAR FUTURE



Growth in Building Industry
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Intension: 'We have a proof of concept,
if todays demolition cost can be turned
into a positive business case’
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Conclusion: ’Reusing building parts today is
good business, increasing ressource prices
of tomorrow will only accelerate this’
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DESIGN FOR DISASSEMBLY
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72 % DE FIRE STYRELSER SXN Architects 60 % 1OC HEADQUARTERS SxN Architects,
Kalvebod Brygge, Denmark 2014 Lausanne, Switzerland 2014
Otices, 42000 m Orficas, 15000 ¢

82 % BELLA SKY SXN Architocts 72 % SAXD BANK SxN Architects,
Copeonagen, Denmaek 2011 Hellerwp, Denmark 2008
Hotel 42 000 ey Offsces, 16000
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SLAS - WALL New separable WALL « WALL New separable SLAB « BEAN New separable SLAB - SLAB New separable COLUMN - SLAB New separabile
joints using machanical cone  Joints using mechamical con- joints using mechanical com 10Ints ustng mechanical joints using mechanical
nections with nuts and bolts.  nections with nuts and bolts. nections with nuts and bolts, connections with nuts and connections with nuts and

bolts and lime maortar, bolts and Time moctar,









Things

Partitions

Systems

Structure

Facade

Foundation










DESIGN FOR

DISASSEMBLY
MATERIAL W/ CIRCULAR
PASSPORT V7 ECONOMY

MATERIAL PASSPORT
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1: HEIGHT 2: WIDTH 3: DEPTH 4 TIME 5: ECONOMY 6: OPERATION

7: REUSE
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CIRCULAR ECONOMY



A Building Practice with immediate and short term gains

il I -7

improved faster optimized
flexibility construction operation

Implementation of the circular principles, not only result in long term benefits

Positive side effects from low hanging fruits creates a better building here and now
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WHAT IF OUR MATERIALS
CAN TALK IN THE FUTURE?



Material Google






WWW.BUILDINGACIRCULARFUTURE.COM

Kasper Guldager Jensen, kgj@3xn.dk, www.3xn.dk, 0045 61201784



