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Design, before being a transformation instrument,
is a knowledge instrument

Building potential OFFER
confort and psycho-physical wellness
‘ real direct users DEMAND J

resources

objective
needs
POSS' B LE QU ALI I Y eco-friendly transformations
innovation
efficiency

wise combination of compositive knowledge and constructive knowledge
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B) SYMBIOSIS

between
built environment

material science
natural systems

» The technological design is a decisional iter:
What decisions impact the sustainability of the technological design?

»The technological design is an interdisciplinary work:
What tools and information you need to make better informed decisions?

»Making decisions, in the design process, can help deliver significant results in the
efficient use of land, energy, water and materials:

What are the impacts of the human transformation on the air, soil

and water systems?

» The construction process is articulated in phases:
When to make those decisions?
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The false myths of sustainable architecture

» A building that saves energy is a sustainable building for
t
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» A sustainable building is not architecturally “beautifu vironmental use
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actually elements of architectural design the management
becomes economical and initial costs are reduced

» The plants are an important as

» A wooden building sustai
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MAN
ARCHITECTURE search for harmony NATURAL ENVIRONMENT
BUILT ENVIRONMENT

S YMBIOSID
between

built environment
material science
natural systems

«cradle-to-cradle» sustainable design

This approach uses natural resources in order to restore
the compromised ecological cycles

erimental t ological aesigl

assessment of traditional, natural and grown materials

HOUSE LIKE A TREE
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OBJECTVE  Ep SYMBIOSIS

Our research evaluates between
four models of architecture built environment
“““““““““““““““““ material science
natural systems

Sustainable Architecture ... without eco-oriented meta-design choice

Regenerative Architecture

v

making also eco-oriented desig
choices, that have had a positive
impact on the environmental balance
in the cradle and grave phases
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The traditional architecture follows Past approaCh (here and nOW)

OPERATIONAL PHASE

Venustas

towards the present @
he 2002/91/EC D
In Europe after the 2002/91/EC Directive —8 0\ C

In Italy after the Law Decree 192/2005
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Current approach (cradle-to-grave)

\ In Europe 2010/31/EU Directive

\ In Italy Law Decree 90/2013

CRADLE PHASE GRAVE PHASE

towards the future @

> GREY ENERGY =
is increasingly

important
7 : | ; : . o N
S The future construction procedure are increasingly characterized by designing of buildings,
—_ which will have the least impact on the environment, consume less energy than they produce, are comfortable and smart. R
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APE is not the end of the design ... is the tool!

D

% a building can be EFFICIENT consume low energy but be uncomfortable

X/

* abuilding can be COMFORTABLE but consume a lot of energy

o)

A

+* abuilding consumes low energy and is very comfortable

This Is our goal

Local authorities

comfort

Comfortable
home

Materials and equipment suppliers
“Energy Effidency in Buildings”,World Business Coundil for Sustainable Development, 2008

Fonte “A GUIDETO DEVELOPING STRATEGIES FOR BUILDING ENERGY RENOVATION™ Buildings Performance Institute Europe (BPIE).
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CONSTRUCTION MARKET IS MATURE

A solar panel does not
make sustainable a building

a thermal insulator is not sufficient L i Life Cycle

. . y Assessment
in order to create the comfort conditions |/ g/ } ofa Building

Product

OBJECTIVE

decrease our consumption of
non-renewable resources (materials and energy)

do more with less
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EMBODIED ENERGY

PHASES of CONSTRUCTION PROCESS
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PRODUCTION CONSTRUCTION

Raw material supply
Transport
Manifacturing
Transport to site
Construction
Installation process

— e —— — — — — — — — — — — — — — — — — —

“Sustainability in building
construction - Environmental
declaration of building products”

“Sustainability in building construction — Frameworks for methods of
assessment of the environmental performance of construction works.
Part 1: Buildings”

\ . Standard1SO 21931-1:2011
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The new approach (cradle to cradle - C2C)
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is increasingly important

life cycle
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From Sustainability to Regerenative approach
the Global Footprint Network created

SPEEDOMETER

which examines the percentage of biocapacity
humans have required over the years.

REGENERATIVE

returning energy to the source

applying the principles of living systems to the
business and development fields

. . , SLIDE TO SELECT YEAR
Regenerative development is centered around the idea

that the earth can be healed and regenerated through | i i it Tt i e et i Tt I
human development. R O AR RI 16 AaR A arn o

SOURCE: http://www.urbanthriving.com/news/what-is-regenerative-development/
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this approach primarily addresses the built environment

The horizontal axis reflects the emerging
changment in the technologies that we use to
make the products and services we use

bio-based technologies
that process renewable
materials
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N

Reg

Neutral -

Regenerative

Humans PéR_TI_Cﬂ’é‘IlNG AS

Living Systems nature -|Co -evolutio anf the

Understanding - Whole System

Whole System .

A Restorative
Humans DOING THINGS TO
nature - assisting the evolution
of Sub-Systems
Sustainable
More Energy Required Less Energy Requlre( ) IMPACT ZERO

Technologies /
Techniques

Fragmented

Degenerating System

“1 00% Ie;;obad (McDonough)

Green

Relative Improvement
(LEED, GB Tool, Green Globe, etc.)

Conventional Practice
“One step better than

The vertical axis reflects the way  breaking the law” (croxton

we think about our relationship
with the ecosystems

Trajectory of Environmentally Responsible Design

© All rights reserved. Regenesls 2000-2014 - Contact Bill Reed, blli@regenesisgroup.com for permission to use

See more at: http:/balance3.com.au/sustainable-restorative-regenerative-whats-in-a-name/#sthash.DjUmjMnH.dpuf
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Stages of a regenerative development process

In the article Green to the Power of Three, Regenesis Group's Ben Haggard outlined a set of six
distinctive stages of a regenerative development process, which uses Place as a fulcrum for
transformation.

1. Elucidating place as a living system into which the project must integrate.

2. Envisioning the higher order potential that exists in that system, and how integration of project
and place can bring that into being.

Generating a concept for the project, based on this understanding of place and potential.
Enabling stakeholdership in what could be.

Generating an aim for the project, the project team and the system as a whole.

3.
4.
5.
6.

Translating this vision into reality without collapsing into automatic patterns.

SOURCE: http://www.urbanthriving.com/news/what-is-regenerative-development/
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The design is not only a process but a “place” of reciprocal relationship

(e
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Design of the project logo “House like a tree” step by step
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developing an innovative "ecology of space” implies a new "ecology of behaviour"
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Genetic engineering

Biotechnology

|

Building

Es.. microbes that change color
when detecting toxins
or find and heal cracks in
concrete
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Electrical engineering

Biophysics

{3~

Energy

derived from converting of
readily available solar energy
and natural or waste materials

|

Environment

based on the design and
modification of microorganisms
such as fungi or bacteria to
eliminate toxic substances and
pollutants from soil or
contaminated water
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I BIO-BASED BUILDING MATERIALS:
Grown materials A REGENERATIVE ALTERNATIVE

“Grown is any raw material, product, technology and/or process that is based upon natural growing
cycles in the plant, animal, fungal and bacterial kingdoms. [...]"

Proprieties

NATURAL

Minimal  environmental impact
during production process

Bacteria
High recyclability

Minimal hazardus

High productivity

Animal Vegetal

High environmental purification efficiency

& & & & &
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The grown materials: applications in architecture

|
| |

the biotic-processed that collects the materials the biotic-processing that collects the materials in
generated by an actively participation of living which the living organisms are integrated into the final
organisms in the process of creating the final product product to extend the service life.

Bacteria-
based
materials

Fungi-
based
materials

Ecovative

Algae based
materials
and systems
EdiMare Urban algae fagade SolarLeaf
The role of the microorganism ends at the time microorganisms co-evolve with the building and their
when the construction product is made. living process continue during the operational phase

prof. arch. Antonella Violano




prevalenti

nverno

Venti

Configurazioni copertura mobile

ge ombre

nverno

Venti prevalenti

Estate

Ran

Configurazione ideale in inverno
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Ran?e ombre
e

Esta:

I

Configurazione sere d’estate
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building
materials
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The structural resilience is formally realized through different design solutions, regarding first of all
the envelope, but also plants systems, furniture and materials.
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Living area roof
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n copertura vetrat: Vista esterna/ Configuranona sere d'estats

Configurazioni copertura mobile

Configurazione ideale in inverno Configurazione ideale in estate Configurazione sere d’estate

PLUS VALORE

Doppia copertura mobile a
scomparsa per un maggiore
benessere termoigrometrico
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Vista interna/’ Configurazione con copertura vetrata Vista esterna Sud-Ovest/ Configurazions con copestura vetrata

Vista interna/ Patio chiuso Vista interna/ Pato chiusa
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- Criteria Range

. From no renewable source and low availability

. From no renewable source and high availability

. From no renewable source with low regenerative potential

. From renewable source with high regenerative potential

. From waste of renewable/not renewable materials

. Maximum distance and minimum availability

. Maximum distance and medium availability

. Medium distance and medium availability

. Minimum distance and high availability

. No distance and maximum availability

. High complexity in manufacturing process / High source supply

. Medium complexity in manufacturing process / High source supply
. Medium complexity in manufacturing process / Medium source supply
. Minimum complexity in manufacturing process / Medium source supply
. Minimum complexity in manufacturing process / Minimum source supply
. International distance

. National distance

. Regional distance

. Local distance

. No distance (grown in site)

Raw material supply

z
=)

=

=

=)

= Transport

g [Distance/ Availability]
Z

=9

Manifacturing

[Complexity manufacturing process / Source supply]

Transport to site

Construction / Installation process
[Waste/Source supply]

CONSTRUCTION

Use
[Reactivity]

OPERATION

Management
[Manteinance of performances during time]

Recycling / Re-use

END OF LIFE

Disposal
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. Maximum waste / Maximum source supply

. Medium waste / Medium source supply

. Minimum waste / Medium source supply

. Nowaste / Minimum source supply

. Auto-construction

. Keeping unchanged intrinsic properties

. Reacting modifying the surrounding environment properties
. Reducing the energy demand without energy production

. Not reducing the energy demand but producing energy

. Reducing the energy demand and producing energy

. High intervention need to keep unchanged its performances during time
. Medium intervention need to keep unchanged its performances during time
. Low intervention need to keep unchanged its performances during time
. Tokeep unchanged its performances without maintenance
. Auto-management (regenerative behaviour)

. Nore-use / Norecycling

. Partial re-use / Partial recycling

. Nore-use / Recycling

. Re-use/ Norecycling

. Re-use/ Recycling

. 100% disposal (special waste)

. 100% disposal (ordinary waste)

. Partial disposal

. Biological decomposition

. Re-inserting in the LCA
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RESEARCH COMPARES

> bio-based materials
grown materials

> natural materials

> traditional materials

The research highlights the added
value of the regenerative approach.



Diagram of

opaque envelope

The results, obtained about
the opaque envelope (ad
example) demonstrate that the
regenerative solution is the
best, because in operational
phase, we have an increase in
terms of ratio
performance/environmental
costs during the cradle-to-gate
phase, because it has a lower
embodied energy. Moreover,
we have an add value in
construction phase because it
grows directly on site, and
finally, in the end of life it
returns safely to nature with a
positive environmental impact.
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| GROWN MATERIAL

| | NATURAL MATERIAL | | TRADITIONAL MATERIAL |

Bacteria-based brick

46

Clay brick 2 2

Hemp-lime brick 3 1
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Diagram of
transparent
envelope

| GROWN SYSTEM | | BIO-INSPIRED SYSTEM | | TRADITIONAL SYSTEM |
Bioreactor facade 30 Homeostatic fagade 2 1 Energy-efficient glass ] 9
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Diagram or plant

systems

Instead, for the plant system
we have not a too
diversified score. These
systems are constituted by a
massive technological
component, which requires
for the Raw Material Supply
or even for Construction, a
similar use of resources,
materials, and processes.

The added value of the bio-
reactive facade is in the
‘use phase”, where they
have a high quality score.

| GROWN SYSTEM | | BIO-INSPIRED SYSTEM | | TRADITIONAL SYSTEM |
Bioreactor system 2 9 Solar glass 24 Tradional boiler 26
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Diagram of
insulation
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In conclusion, a
regenerative approach
means moving forward
and imagine future
scenarios in which
buildings live in symbiosis
with their inhabitants and
the environment of which
they are part.

| GROWN MATERIAL | | NATURAL MATERIAL | | TRADITIONAL MATERIAL |
Fungi-based insulation 52 Cork insulation 25 EPS insualtion 17
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“Understanding how objects and Nature work means to recognise and
to understand the many ways in which man-made systems interact
with natural ones, which implies what | call ecological intelligence”.

Daniel Goleman

Sustainability will never achieve its needs if we do not change our
behaviour, culture and way to work.

... this is the new frontier of architecture

... this is the mental and behaviour innovation that asks to the technicians:
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