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Es la nostra responsabilitat donar res-
posta a les necessitats de present i futur
de la societat, i hem de saber assumir
aquest repte conjugant la promocié de
I'habitatge public, la seva funci¢ social i la
sensibilitzacié mediambiental. Pensam
i actuam en clau de sostenibilitat, tant
social com ambiental, amb promocions
d'habitatges publics que incorporen tec-
niques per incidir, tant en la construccié
com en el manteniment, en una menor
produccié de CO, i de residus, i, al ma-
teix temps, treballam per potenciar el
consum d'energia sostenible.

El llibre que teniu a les mans explica
l'origen i el desenvolupament del pro-
jecte més emblematic en matéria de
construccio eficient de les nostres illes:
LIFE+ 20712, una iniciativa que ha estat
reconeguda per la Unié Europea i que
es va materialitzar en la construccié de
14 habitatges de proteccié publica a
Sant Ferran, a Formentera.

Aquest projecte permet relacionar el
nostre capital natural amb la tradicié
cultural de lilla de Formentera. Un bon

exemple n'és 'Us de la Posidonia ocea-
nica seca com a material de construc-
Ci6, tal com es feia tradicionalment.
Aprofitar un residu local abundant a
lilla de Formentera, utilitzar-ne les pro-
pietats com a aillant termic i evitar ha-
ver de recérrer a materials que no son
presents a les nostres illes, aporten un
nou enfocament en la edificacio, tant
en I'ambit pdblic com privat.

Potenciar la nostra tradicié cultural
a la vegada que es promociona una
major eficiencia energetica i un Us de
tecnologies ecolodgiques, augmenta la
competitivitat dels nostres sistemes
de produccio i ens ajuda a mantenir
els nostres recursos naturals i tenir-ne
cura. Aquest és el cami pel qual ens
hem de moure.

Vull fer un reconeixement public a to-
tes les persones que amb la seva acti-
tud tenag i compromesa han treballat
per aconseguir que les llles Balears
siguin un referent a la Mediterrania
en materia de bioarquitectura. Aixi
mateix, vull destacar el paper dels so-
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cis collaboradors d'aquesta iniciativa,
que, amb molta professionalitat, han
impulsat un enfocament que ens aju-
da a aconseguir que els edificis publics
siguin de consum gairebé zero. Enho-
rabona a tots per aguest projecte que
reflecteix el resultat d'una tasca partici-
pativa, plena dillusi¢ i vertaderament
innovadora i pionera.

Marc Pons i Pons

President de I'IBAVI

Conseller de Territori, Energia i Mobilitat
Govern de les llles Balears



It is our responsibility to respond to
the current and future needs of socie-
ty and we must know how to face this
challenge, combining the promotion
of social housing based on its social
purpose and environmental aware-
ness. When it comes to both social and
environmental sustainability, we think
and take action with social housing
developments that involve techniques
that generate, both in their construc-
tion and maintenance, lower amounts
of CO, and waste, whilst at the same
time, working to promote the use of
sustainable power.

This book explains the origins and de-
velopment of this flagship project to
address efficient construction in our
islands: LIFE+ 2012, an initiative recog-
nised by the European Union and that
came to fruition through the construc-
tion of 14 social housing units in Sant
Ferran, Formentera.

This project has made it possible to
link our natural resources to the cul-
tural tradition of Formentera. A good

example is the use of dry Posidonia
oceanica as a construction material,
as was the traditional method. Har-
nessing a waste product that is plenti-
ful and native to Formentera, using its
properties as thermal insulation and
thus avoiding having to use materials
that do not exist in our islands pro-
vides a new approach to both public
and private construction.

Enhancing our cultural tradition whilst
promoting greater energy efficiency
and the use of ecological technolo-
gies increases the competitiveness
of our production systems and helps
to maintain and care for our natural
resources. This is the path that we
should be taking.

I would like to publicly acknowledge
everybody who has worked both persis-
tently and decidedly to convert the Ba-
learic Islands into a reference point in
the Mediterranean in the field of bioar-
chitecture. Furthermore, | would like to
highlight the role of our partners in this
initiative who, with the utmost in profes-

sionalism, have catalysed an approach
that helps to ensure that public buil-
dings are nearly zero-energy buildings.
Congratulations to everybody involved
in this project, which has been the re-
sult of a joint effort, full of hope, that is
truly innovative and pioneering.

Marc Pons i Pons

IBAVI President

Minister of Territory, Energy and Mobility
Government of the Balearic Islands



En territoris insulars com les Balears, la
lluita contra el canvi climatic adquireix
una doble dimensid: a la responsabilitat
que compartim amb la resta de societats
de lluitar des de cada ambit local contra
el fenomen global del canvi climatic, shi
suma una especial vulnerabilitat al canvi
climatic, fet que el converteix també en
una questio de supervivencia propia. Aixo,
unit a les oportunitats que ofereixen les
illes com a possibles laboratoris, implica
que els territoris insulars siguin idonis per
liderar els esfor¢os de mitigacié del canvi
climatic i dadaptacio als seus efectes.

En aquesta missi, replantejar lam-
bit edificat en el qual vivim, aprenem o
treballam és fonamental, ja que hi con-
sumim aproximadament un ter¢ del
consum total d'energia. Aquest projecte
demostra que la Mediterrania ofereix els
recursos i el clima adequats per reduir
de forma important el consum energétic
tant del procés de construccié d'habitat-
ges com de I'Us posterior. Aixd permet
reduir de forma important les emissi-
ons de CO, i altres gasos contaminants
derivats del consum energetic, aixi com
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els problemes socials, econdmics i ambi-
entals derivats de l'extraccio, el procés i
el transport de combustibles fossils des
del seu lloc dorigen.

Pero, a més, ajuda a superar un altre
repte: I'encaix de la generacié renova-
ble en territoris fragils i limitats com
son les illes. La superficie destinada a
plaques solars o el nombre d'aerogene-
radors per installar per abastir d'ener-
gia lliure d'emissions es redueixen com
més eficients siguem capacos de fer els
edificis que construim i fem servir.

Finalment, hi ha tres elements que con-
verteixen aquest projecte en una reali-
tat viable i replicable: la qualitat, el con-
fort i el pressupost, que és molt similar
al daltres habitatges socials i que de-
mostra que la sostenibilitat ambiental
no és incompatible amb 'economica.

Joan Groizard Payeras
Director general dEnergia i Canvi Climatic
Govern de les llles Balears



Inisland regions like the Balearic Islands,
there are two important factors to con-
sider in the fight against climate change:
in addition to the responsibility we share
with the rest of society for fighting this
global phenomenon from all corners,
we are also particularly vulnerable to cli-
mate change, with the issue becoming a
question of our own survival. This, com-
bined with the opportunities offered by
these regions as potential “laboratories”
make island territories the perfect place
to lead efforts to mitigate climate change
and adapt to its impacts.

As part of this mission, readdressing the
buildings we live, learn or work in is fun-
damental, as it is in these buildings that
we consume approximately a third of all
energy. This project demonstrates that
the Mediterranean has the resources
and the climate needed to significant-
ly reduce energy consumption, both
during the process of building houses
and during their subsequent use. This
makes it possible to reduce CO, and
other pollutant gases generated by
energy consumption in a significant

way, in addition to tackling social, eco-
nomic and environmental problems de-
riving from the extraction, processing
and transportation of fossil fuels from
their place of origin.

What's more, this also helps to overcome
another challenge: anchor renewable ge-
neration in fragile and limited territories
like islands. The surface area covered by
solar panels or the number of wind tur-
bines that have to be installed to supply
ourselves with clean energy is reduced by
building more efficient buildings.

Finally, there are three elements that
make this project a viable and reproduc-
ible reality: quality, comfort and budget,
which is very similar to that of other so-
cial housing and demonstrates that en-
vironmental sustainability is not at odds
with the economy.

Joan Groizard Payeras
Director General of Energy

and Climate Change

Government of the Balearic Islands
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El projecte Life Reusing Posidonia,
que promou [BAVI' en collaboracid
amb la Direccié General d'Energia i
Canvi Climatic de la Comunitat Auto-
noma de les llles Balears, ha rebut una
subvencié de 754.012 euros del pro-
grama europeu LIFE+ 12 en |a categoria
de Governanca Mediambiental per a
Projectes d’/Adaptaci¢ al Canvi Climatic.

La proposta inclou la construccié d'un
edifici prototip, consistent en cator-
ze habitatges de proteccié publica a
Formentera, i el monitoratge, amb la
collaboracié de la UIB?, per comprovar
el bon funcionament de les solucions
aplicades amb l'objectiu de proporcio-
nar dades contrastades a les instituci-
ons europees amb competencies per
regular la reducci¢ de limpacte ambi-
ental en el sector de l'edificacio.

Actualment, hi ha un consens més o
menys generalitzat sobre la necessitat
de reduir les emissions de CO, durant la
vida Util dels edificis, que suposen el 36%
de les emissions totals® a escala europea.
Aquest consens sha traduit en la Directi-

The Life Reusing Posidonia project
promoted by IBAVI" in collaboration
with the Balearic General Directorate
of Energy and Climate Change at the
CAIB has received a European grant of
€ 754,012 from the LIFE + 12 program
in the Environmental Governance
category for Climate Change Adapta-
tion Projects.

The proposal includes the construction
of a prototype building, consisting of
14 social housing units in Formentera,
and the monitoring thereof in collabo-
ration with the UIB? to verify the proper
functioning of the solutions applied
with a view to providing verified data to
the European Institutions for the draf-
ting of future regulations related to the
reduction of the environmental impact
of the building sector.

There is a general consensus on the
need to reduce carbon dioxide emis-
sions generated during the life of buil-
dings, which represent 36% of total
emissions® at a European level, and
this has been reflected in Directives



va 2002/91/CE, de 16 de desembre, so-
bre la qualificacié energetica dels edificis,
i la Directiva 2010/31/UE, de 19 de maig,
sobre eficiencia energetica dels edificis.

Tanmateix, cal recordar que a Espanya
les industries de la construccié* supo-
sen el 17% de les emissions de CO,. A
escala mundial, el formigd armat® en
provoca el 5%; la calefaccio, el 6%, i el
transport, el 14%.° No obstant aixo,
no hi ha un debat generalitzat sobre
la importancia de reduir les emissions
de CO, dels materials utilitzats durant
I'execuci¢ de les obres.

Per aix0, a més de l'eficiencia energe-
tica, és imprescindible replantejar els
processos industrials en l'edificacio.

El prototip demostra que els siste-
mes constructius més sostenibles,
pel que fa a l'aspecte ambiental,
economic i social, sén a prop, sén
viables i estan en perill d'extincio:
les induastries locals artesanes
de produccié ecologica amb ma-
téries primeres de km 0.

2002/91/EC on the Energy Performan-
ce of Buildings or 2010/31/EU on the
Energy Performance of buildings.

However, it is worth remembering that
in Spain, the construction industry* ac-
counts for 17% of CO, emissions, and
worldwide, 5% of all emissions on Ear-
th are generated by reinforced concre-
te®, 6% by heating, 14% by transport®,
and yet there is no general debate on
the importance of reducing CO, emis-
sions attributable to the materials
used during the execution of construc-
tion work.

Therefore, in addition to energy effi-
ciency, it is imperative that we rethink
the industrial processes employed in
construction work.

The Prototype demonstrates the
most sustainable building  sys-
tems at environmental, economic
and social levels are local, viable,
and in danger of extinction: Local
green-production craft industries
using local materials.

w1
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7.

L'estudi de lanalisi de cicle de vida (ACV) per part
duna entitat independent és massa costés per a les
petites empreses familiars. D'altra banda, no hi ha una
ecoetiqueta Unica, a diferencia daltres sectors com
lalimentacio o les pintures.

L'ecoetiqueta europea del sector de la construccié esta
en fase de desenvolupament, perd hi ha unes quantes
recomanacions que es poden consultar en aquest enllag:
http://susproc.jrc.ec.europa.eu/buildings/index.html.

Per consultar els productes que disposen de
lecoetiqueta de la Unié Europea: http://ec.europa.eu/
environment/ecolabel/products-groups-and-criteria.ntml.

Espanya:http://www.mapama.gob.es/en/calidad-
y-evaluacion-ambiental/temas/etiqueta-ecologica-
de-la-union-europea/etiqueta-ecologica-europea/
grupos_producto.aspx.

llles Balears: http://www.caib.es/sacmicrofront/
contenido.do?mkey=M234&lang=ES&cont=5511

Ales Balears I'ecoetiqueta es pot tramitar aquf:
http://www.caib.es/sacmicrofront/contenido.
do?idsite=234&cont=5528.

8. L'Objectiu 20/20/20 de I'Estrategia energetica europea

estableix que tots els edificis de les administracions
publiques siguin de consum gairebé zero (NZEB) a par-
tir del 31 de desembre de 2018. Es tracta d'una de les
mesures per aconseguir els tres objectius estrategics:
-20% de consum d'energia

-20% d'emissions de CO2

+20% d'energies renovables

Llevat d'excepcions, no disposen
de cap ecoetiqueta’ ni hi mostren
gens d'interés a causa de la dificul-
tat que implicaria obtenir-la i de la
poca rendibilitat que oferiria. Perd
el caracter local d'aquests produc-
tes permet inspeccionar-ne perso-
nalment la fabricacié i comprovar
el valor ambiental del procés sense
necessitat d'auditories externes. En
aquest sentit, destaca la recupe-
racié de la Posidonia oceanica seca
com a aillament termic, solucié pro-
pia de l'arquitectura tradicional, per
promoure I'Gs d'aquesta planta pro-
tegida sempre que es faci de forma
adequada, i que ens recorda que no
habitam una casa, habitam un
ecosistema.

Per aixo, la utilitzaci6 combinada
d'aquests materials locals disponibles
amb els importats que sf que tenen se-
gells de certificacié ambiental consti-
tueix un model que permet reduir més
d'un 50% les emissions de CO, durant
les obres, siguin de rehabilitacié o
d'obra nova, ja que aquests materials

With a few exceptions, they do not have
any eco-labels” or have any interest in
obtaining them given difficulty in obtain-
ing them in terms of profitability. How-
ever, the local nature of these products
makes it possible to personally inspect
the manufacturing process and to verify
the environmental value of the process
without the need for external audits.
The uptake in use of dry Posidonia oce-
anica (Neptune grass), a seagrass spe-
cies endemic to the Mediterranean, as
a form of thermal insulation is remark-
able; this solution has been taken from
traditional architecture, promoting the
use of this protected plant as long as
it is done properly, and it reminds us
that we don’t inhabit a house, but
an ecosystem.

Therefore, the combined use of local
materials available and imported ma-
terials that are environmentally certi-
fied constitutes a model that makes
it possible to reduce CO, emissions
more than 50% during construction
works, whether they are refurbished
or new buildings, since these materi-



son adequats per rehabilitar els cascs
antics de la majoria de ciutats.

A més, el prototip és un model de
construccid energéticament  eficient
per complir l'objectiu 20/20/20 de I'Es-
tratégia energetica europea® la qual
cosa actualment a Espanya equival a la
qualificacio energetica A per als edificis
residencials, amb un consum inferior a
15 kWh/m2/any.

Tota la documentacio és d'accés lliure
i esta disponible a la web www.reu-
singposidonia.com amb la finalitat de
fomentar el desenvolupament de pro-
jectes de rehabilitacié i obra nova amb
aquest nivell deficiencia.

Els estudis ambientals d'aquest projec-
te han estat elaborats per la consultoria
ambiental Societat Organica +10 SCCL.

als are suitable to renovate most of
the historic city centers.

In addition, the Prototype is a model of
energy efficient construction to meet
the objectives of the 2020 climate &
energy package®, which in Spain is
equivalent to an A energy rating for
residential buildings, with a consump-
tion of less than 15 kWh/m?2/year.

All documentation is freely accessible
and available at www.reusingposido-
nia.com with a view to encouraging
the development of rehabilitation and
new construction projects with this lev-
el of efficiency.

The environmental studies performed
as part of this project have been car-
ried out by the environmental consul-
tancy firm Societat Organica +10 SCCL.

LIFE REUSING POSIDONIA

7. The study of Life Cycle Analysis (LCA) by an independent

entity is too costly for small family businesses.

On the other hand, there is no European eco-label for
building systems, unlike other sectors such as food or
paints, as it remains under development. However, there
are some recommendations that can be consulted in this
link: http://susproc jrc.ec.europa.eu/buildings/index.html

To consult the products that have the EU Eco-label:

Europe:http://ec.europa.eu/environment/ecolabel/
products-groups-and-criteria.html

Spain:http://www.mapama.gob.es/en/calidad-y-
evaluacion-ambiental/temas/etiqueta-ecologica-de-la-
union-europea/etiqueta-ecologica-europea/grupos_
producto.aspx

Balearic Islands: http://www.caib.es/sacmicrofront/
contenido.do?mkey=M234&Ilang=ES&cont=5511

The eco-labelling process in the Balearic Islands can
be carried out at http://www.caib.es/sacmicrofront/
contenido.do?idsite=234&cont=5528

. The 2020 climate & energy package stipulates that

all public buildings must be Nearly zero-energy buil-
dings by 31 December 2018 as one of the measures
to achieve the 3 strategic objectives:

-20% energy consumption.

-20% CO, emissions.

+20% renewable energy.



OBJECTIUS
OBIJECTIVES
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1. Reduir:

— 50% d'emissions de CO, durant la
construccié de l'edifici (Iimit maxim
564,085 kg/CO,).

— 75% d'energia util durant la vida Util
de l'edifici (consum maxim 15 kWh/
m2/any).

— 60% de consum d'aigua (limit maxim
88l/persona i dia).

— 50% de produccié de residus (limit
maxim 35,18 1).

2. Demostrar |a viabilitat d'utilitzar els
productes seglents, propis de I'epoca
preindustrial, mitjancant els assajos
corresponents:

— Aillament de la posidonia (A<0,045
W/mKk).

— Resistencia del formigd de calg en
massa tipus NHL-5 com a solucid
estructural (resisténcia minima a
compressid: 5 kN/m).

1. To reduce:

— CO, emissions by 50% during the
construction of buildings (maximum
limit of 564,085 kg/CO.).

— Useful energy by 75% during the use-
ful life of the building (maximum con-
sumption 15 kWh/m2/year).

— Water consumption by 60% (maxi-
mum limit 88l/person and day).

— Waste production by 50% (maxi-
mum limit 35.18 t).

2. To demonstrate the feasibility of
using the following products from the
pre-industrial period, applying the co-
rresponding tests:

— Insulation using Posidonia oceanica
(A<0.045 W/mK).

— Resistance of NHL-5 type lime con-
crete as a structural solution (mini-
mum resistance to compression of
5 KN/m).



3. Determinar el cost unitari real
d'una promocié d'habitatges plurifa-
miliars que compleixi tots els requisits
anteriors, amb un sobrecost inferior
al 5% en comparacié amb una promo-
Cié equivalent que compleixi la nor-
mativa vigent.

4. Promoure i fomentar el compliment
dels punts anteriors en larquitectura.

Si la construccid de tots els edificis
nous es fes seguint els criteris de Reu-
sing Posidonia, la construccié deixaria
de ser una de les causes de l'augment
de la temperatura global.

3. To determine the actual unit cost
of a multi-family property develop-
ment that meets all of the above re-
quirements, with the additional cost
coming to less than 5% compared to a
similar promotion that complies with
current regulations.

4. To promote and encourage carr-
ying out the previous points in archi-
tectural works.

If the construction of all new buildings
was carried out applying the criteria
of REUSING POSIDONIA construction
would no longer be one of the causes of
the increase in the planet's temperature.

LIFE REUSING POSIDONIA
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ECONOMIA DE MITJANS | LA FIGUERA ESTALONADA

ECONOMY OF MEANS AND THE STAKED FIG TREE

Les figueres estalonades de Formen-
tera constitueixen un exemple para-
digmatic d'economia de mitjans, que
és la capacitat de resoldre els pro-
blemes amb la minima quantitat de
recursos. Per tant, no és un objectiu
en si mateix, sind l'eina per solucio-
nar problemes.

Les brises marines de Formentera im-
pedien el creixement vertical de l'ar-
bre. La solucié? Collocar uns estalons®
fets amb troncs bifurcats d'ullastre o
savina que suporten les branques per-
que puguin créixer en horitzontal.

Amb el temps es va comprovar que
un sol tronc de figuera produia moltes
més figues, i gracies als estalons era
més facil enfilar-s'hi i accedir a les fi-
gues situades a les parts superiors.

A més, els animals i les persones varen
trobar una ombra per protegir-se de la
calor. A l'estiu, la figuera Na Blanca d'en
Mestre,”® la més gran de Formentera,
possiblement sigui el lloc més agrada-
ble de lilla.

The staked fig trees of Formentera
are a prime example of an economy
of means, which entails problem-sol-
ving using the minimum amount of
resources. Therefore, it is not a goal
in itself, but the tool used to solve
problems.

The sea breezes in Formentera pre-
vented the fig trees from growing
upwards. The solution? Place stakes
using the forked trunks® of the Olea
europaea Sylvestris or Juniperus that
support the branches so that they can
grow horizontally.

Over time, it has been demonstrated
that a single fig tree trunk produced
many more figs and thanks to the
stakes, growers could climb into the
and retrieve figs located at the top.

Furthermore, they provide shade for
animals and humans. In summer, the
Na Blanca den Mestre’® fig tree, the
largest in Formentera, is possibly the
most pleasant place on the island.

9.

I figuera ™

Sobre els puntals, shi construeixen anells concentrics
de troncs més fins, que en els darrers anys shan substi-
tuit per varetes d'acer corrugat sobrants d'alguna obra.

. Planol per Maria Castellé. «Na Blanca d'en Mestre», ar-

ticle publicat en la revista Quaderns del Collegi Oficial
dArquitectes de Catalunya.
Concentric rings of finer trunks are built on the stakes,

which in recent years have been replaced by corruga-
ted steel rods left over from construction work.

. Plan by Maria Castell6, Na Blanca d'en Mestre, publi-

shed in the Quaderns journal of the Official Associa-
tion of Architects of Catalonia Col'legi Oficial d’Arqui-
tectes de Catalunya.

19






Vessament mina d'alumini a Ajka, Hongria, 2010.
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. United Nations Environment Programme, Agenda 21.

1992.

. SACOM, Chan Sze Wan i Cheng Yi Yi. Report on Foxconn

workers as machines (2010). — BBC, Richard Bilton.
Failing to protect Chinese factory workers (2014).

United Nations Environment Program, Agenda 21. 1992
SACOM, Chan Sze Wan and Cheng Yi (2010): Report on
Foxconn workers as machines — BBC, Richard Bilton
(2014): Failing to protect Chinese factory workers.

Les principals causes del deteriora-
ment ambiental sén les modalitats in-
dustrials de produccié i consum.™

Dit d'una altra manera, com és possi-
ble que una camiseta costi 3 euros en
una tenda? La resposta és molt senzi-
lla: a 'empara de la diferencia salarial
i el canvi de divisa entre paisos com a
mecanisme per obtenir la tranquil-litat
de consciencia dels consumidors, la
produccié globalitzada en els mercats
laborals infrarregulats dels paisos del
segon i tercer mon salimenta de no-
ves modalitats d'esclavitud laboral,'?
sobreexplota recursos naturals i acu-
mula residus per sobre de la capacitat
d'absorcié de la biosfera, de manera
que transforma grans arees marines i
terrestres en autentics abocadors.

| aixd també succeeix en la indUstria
dels materials de construccio.

Com a indicador de la incidéncia
d'aquesta activitat industrial, hi ha el
concepte de petjada ecologica, que
mesura la superficie de sol necessaria

The main causes of environmental de-
terioration are the industrial produc-
tion and consumption models'.

In other words: How is it possible that
a T-shirt costs €3 in a shop?

The answer is simple: using the ex-
cuse of the difference in wages and
the currency exchange in order to
reassure consumers, globalised pro-
duction using the under-regulated
labour markets of second and third
world countries is fed by new forms
of forced labor'. At the same time,
natural resources are overexploi-
ted and waste accumulates beyond
the biosphere’s absorption capacity,
transforming large marine and land
areas into real landfills.

This is also the case in the construction
materials industry.

The concept of an ecological foo-
tprint is used as an indicator of the
rate at which this industrial pheno-
menon occurs, measuring the sur-



per produir el que consumim durant
un any. A Espanya,’ la petjada és de
64.000 m2 per persona. Als EUA, arriba
fins als 100.000 m2. No obstant aixo, el
planeta és limitat i només hi ha dispo-
nibles 18.000 m? per persona.'

Per tant, a Espanya hauriem de reduir
un 70% el consum de recursos a tots
els nivells: alimentacid, transport, ha-
bitatge, etc.

Aix0 s'aconsegueix 0 bé consumint un
70% menys o bé modificant completa-
ment els processos de fabricacid, o bé
amb la suma de tots dos.

Quins factors podem modificar?

De l'activitat industrial del sector de la
construccio, se'n deriven molts d'efec-
tes collaterals,' entre els quals desta-
cam els seglents:

1. Explotacié de recursos naturals

2. Emissions de CO, i efecte hivernacle
3. Toxicitat i cancerigens

4. Explotacio laboral

face area needed to produce what
we consume for one year. In Spain'3,
our footprint is 64,000 m? per per-
son. In the US, this figure comes to
100,000 m2. However, space on our
planet is limited and only 18,000 m?
per person is available™.

Therefore, in Spain we should re-
duce the consumption of resources
by 70% at all levels: food, transport,
housing, etc.

This can be achieved either by redu-
cing our consumption by 70%, mo-
difying production processes, or by a
combination of the two.

What factors can we change?

Industrial activities linked to the cons-
truction sector'® has a significant colla-
teral impact, including;

1. Exploitation of natural resources.

2. CO, emissions and greenhouse effect.
3. Toxicity and carcinogenic effect.

4. Labour exploitation.
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13.

14.

15.

Analisi de la petjada ecologica d’Espanya, Ministeri de
Medi Ambient, Medi Rural i Marf (2008).
Barrett, J. et al. Counting Consumption: CO, Emissions,
Material Flows and Ecological Footprint of the UK by Re-
gion and Devolved Country, WWF-United Kingdom (2006).
L'estudi complet d’ACV inclou altres factors que
s’han tengut en compte en aquest projecte com
evitar productes que contenguin gasos CFC O HCFC
que afectin I'oz¢ i productes amb metalls pesants.
No s'han avaluat altres impactes avaluats, com l'aci-
dificacié (emissions de SOx a I'atmosfera), l'eutrofitza-
cié o I'emissié de residus solids generats.

. Analysis of the ecological footprint of Spain, MINISTRY

OF ENVIRONMENT, RURAL AND MARINE ENVIRON-
MENT (2008).

. Barrett, ], et al. (2006): Counting Consumption: CO,

Emissions, Material Flows and Ecological Footprint of
the UK by Region and Devolved Country, WWF-Uni-
ted Kingdom

. The full ACV study includes other factors that have

been taken into account in this project, such as avoi-
ding products that emit CFCs or HCFCs with an impact
on the O-zone or that contain heavy metals.

Other impacts such as acidification (SOx emissions
into the atmosphere), eutrophication, or the emission
of solid waste generated have not been evaluated.
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1. EXPLOTACIO DE RECURSOS NATURALS
1. EXPLOITATION OF NATURAL RESOURCES

Desforestacio boscos tropicals
Deforestation tropical rainforest

16. Beck, U. La sociedad del riesgo global, Barcelona, Pai-
dds (2008).

17.M. Fernandes, A. Ramirez, T. Tosiani. «Neutralitzacié
de llots vermells provinents de CVG-bauxilum amb
guix i la seva Interaccié amb un sol de sabana». Geos,
44:1-4(2013).

18. Informe del Parlament Europeu del 23 de marg de

2017 sobre l'aplicaci6 de la Directiva 2006/21/CE, so-
bre residus de la mineria (2015/2117(INI)).
Resolucié del Parlament Europeu de 8 d'octubre de
2015 sobre les conclusions extretes de la catastrofe
del llot vermell a Hongria cinc anys després de l'acci-
dent (2015/2801(RSP)).

19. Informe de Greenpeace FSC at Risk: FSC in Russia.
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L'obtencié de matéries primeres pot
comportar riscs implicits que assu-
meixen de manera unilateral les com-
panyies, com explica el socioleg ale-
many Ulrich Beck en La sociedad del
riesgo global.’®

La pregunta és: els consumidors assu-
mirien aquests riscs si es donassin a
congixer?

Es el cas de les mines dalumini: per cada
tona d'alumini es produeixen 2 tones de
llots vermells'” altament alcalins amb PH
12-14, que es consideren residus peri-
llosos i que es dipositen en basses que
representen un problema ambiental es-
pecialment preocupant per a la Unié Eu-
ropea.’® El 2010, el vessament de la bas-
sa de llots vermells de la mina dalumini
d'Ajka, a Hongria, va inundar uns quants
pobles iva provocar 10 morts i 150 ferits.

Un altre cas és la desforestaci¢ dels
boscos tropicals. Coneixem aquest
tema i, no obstant aixo, hi col-laboram
de forma inconscient, llevat que exi-
gixim segells de gesti6 controlada en

Obtaining raw materials can entail im-
plicit risks that are assumed unilaterally
by companies, as explained by German
sociologist Ulrich Beck in “Risk Society"'®.

The question is, would these risks be
assumed by consumers if they knew
about them?

This is the case of aluminium mines.
For each tonne of aluminium, 2 tonnes
of highly alkaline red muds'” with a pH
of 12-14 are produced, which are con-
sidered dangerous residues and are
deposited in tailings rafts, which are
a particularly troubling environmental
concern for the EU'®. The 2010 spilla-
ge of red mud tailings from the Ajka
aluminium mine in Hungary flooded
several villages causing 10 deaths and
wounding 150 people.

Another case is the deforestation of tropi-
cal forests. Although everyone is aware of
the topic, we continue to collaborate un-
consciously by failing to demand contro-
lled management stamps in all our pur-
chases. Even still, some reports'® warn of



totes les compres. Fins i tot hi ha in-
formes' que alerten de lincompliment
dels protocols de gestié en alguns pai-
sos del segon i tercer mén, de mane-
ra que aquestes suposades garanties
es converteixen en senzills rentats
dimatge, la qual cosa es coneix com a
green-washing.

Passaria el mateix si en adquirir un
producte el fabricant estigués obligat a
indicar-ne la tracabilitat en el paquet?
Es a dir, indicar-ne la procedéncia i ras-
trejar-lo en totes les etapes de produc-
cio, transformacio i distribucio.

Imaginem-nos una etiqueta similar als
paquets de tabac:

La fusta d'aquesta porta procedeix d'una
tala illegal de I'Amazones que desforesta
1.000.000 d'hectarees de selva a l'any.

O bé:

L'alumini d'aquesta finestra procedeix
d'una mina de I'India que ha suposat la
desforestacié de la selva, I'expulsio de
les tribus indigenes i nombroses morts
i violacions. El contingut d‘alumini reci-
clat és del 2%.

non-compliance in the management pro-
tocols in some second and third world
countries, turning these supposed gua-
rantees into a method of cleaning their
image, also known as green-washing.

Would the same occur if companies
had to provide tracking information on
all packaging? That is, stating the origin
of products and providing information
on all the stages of production, trans-
formation and distribution.

For example, imagine a label similar to
the one used on cigarette packs:

“The wood used to make this door co-
mes from an illegal logging facility in
the Amazon which is responsible for
the annual deforestation of 1,000,000
hectares of forest”

Or how about:

“The aluminium used to make this win-
dow comes from a mine in India which
has entailed the deforestation and the
expulsion of indigenous tribes, causing
numerous deaths and violations. The
recycled aluminium content is 2%”"

NEW MODELS OF PRODUCTION AND CONSUMPTION

Catastrofe mina d'alumini. Ajka, Hongria, 2010
Aluminium mine disaster. Ajka, Hungary, 2010

16. Beck, U. (2008): Risk Society, Barcelona, Paidés.

17. FERNANDES, M., A. RAMIREZ & T. TOSIANI 2013. Neu-
tralization of Red Lime from CVG-Bauxilum with Gyp-
sum and its Interaction with savannah soil. Geos 44:
1-4,2013.

18. Report of the European Parliament of 23 March 2017
on the implementation of Directive 2006/21/EC on
mining waste (2015/2117 (INI).

European Parliament resolution of 8 October 2015
on lessons learned from the red mud disaster, five
years after the accident in Hungary 2015/2801 (RSP).

19. Greepeace Report FSC at Risk: FSC in Russia.
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2. DIOXID DE CARBONI | EFECTE HIVERNACLE
2. CARBON DIOXIDE AND THE GREENHOUSE EFFECT

Foto: Stefan Wernli

20. Llibre blanc per a l'etiquetatge verd dels productes per
a la construccio, financat pel Departament de Medi Am-
bient de la Generalitat de Catalunya, amb la collaboracié
dels collegis d'arquitectes, aparelladors i arquitectes tec-
nics, Institut Cerda, UPC i ITEC, que n'ha cedit les dades.
. Institut d'Estadistica de la Comunitat de Madrid, Con-
selleria d'Innovacié i Innovacié Tecnologica.
22. Andrew Lacis, Institut d’Estudis Espacials Goddard de
la NASA (GISS).

23.www.mapama.gob.es/es/cambio-climatico/
temas/mecanismos-de-flexibilidad-y-sumideros/
sumideros-de-carbono/.

24, Captacié del Pinus halepensis adult: 341 kg anuals.
Avaluacio de la capacitat dembornal de CO, de la ve-
getacio arboria i arbustiva susceptible de ser utilitza-
da a la xarxa de carreteres d’Andalusia.

Captacié del Pinus pinaster adult: 276 kg anuals.
Ministeri d'Agricultura, Pesca, Alimentacié i Medi Am-
bient, embornals de carboni.

25.1.450-1.650°C en funcié de la composicio.

26. Per aqguest motiu, la recerca de nous formigons se
centra a trobar alternatives al carbonat de calci per
reduir la temperatura de fusié a 650°C.
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Segons I'esborrany del llibre blanc per
a letiquetatge verd?® desenvolupat
per INTEC i la Generalitat de Catalunya,
les emissions mitjanes durant la cons-
truccio dels edificis d'habitatges sén de
732 kg/CO, per metre quadrat edificat,
i oscillen entre 600 i 900 kg/CO, se-
gons el tipus d'edificacié. Per tant, les
emissions estadistiques d'un habitatge
de 100 m? sén duns 75.000 kg/CO,
aproximadament.

Si ho extrapolam als 60.000 habitatges
construits a la Comunitat de Madrid®'
durant l'any 2006, les emissions varen
ser de 4,5 milions de tones, la qual
cosa equival en volum a 900.000 pisci-
nes olimpiques de 25 x 50 x 2 m.

| aix0 quines implicacions té? El dioxid
de carboni és responsable del 20%
de l'efecte hivernacle;?? per tant, és el
gas que té més incidéencia en l'escalfa-
ment global. La resta de gasos d'efecte
hivernacle sumen un 5%. El 75% res-
tant el produeixen el vapor daigua i
els ndvols. La biosfera disposa de dife-
rents mecanismes de captacié de CO,,

According to the draft version of Libro
Blanco del Etiquetaje Verde?® developed
by ITEC and the regional government
of Catalonia, average emissions du-
ring the construction of residential
buildings come to 732 kg/CO, per
square meter built, and range be-
tween 600 and 900 kg/CO, depending
on the type of building. Therefore, the
emissions of a 100 m? house come to
approximately 75,000 kg/CO,.

Extrapolating this figure to the total
60,000 homes built in the Community
of Madrid?! in 2006, emissions came
to 4.5 million tonnes, equal to 900,000
Olympic swimming pools.

What are the implications of this?
Carbon dioxide is responsible for
20% of the greenhouse effect?, and
thus itis the gas that has the greatest
impact on global warming. In compa-
rison, the rest of greenhouse gases
added together represents 5%. The
remaining 75% is caused by water va-
pour and clouds.



anomenats embornals de carboni:?® els
oceans, la terra i les masses forestals.
La capacitat d'absorcié de CO, de les
masses forestals depen del tipus d'ar-
bre. Si consideram 300 kg/CO, anuals
de mitjana per individu® i el termini
normal d'execucié d'un habitatge és
de 12 a 18 mesos, per compensar un
habitatge de 100 m? es necessiten uns
200 Pinus halepensis o Pinus pinaster
adults. En conclusié, la massa fores-
tal per captar i emmagatzemar el CO,
de la construccié de Madrid durant el
2006 hauria de tenir una superficie de
3.600 km?, és a dir, l'equivalent a lilla
de Mallorca.

Com es podria reduir aquest volum de
contaminacid? La tecnologia actual de
les energies renovables no pot aportar
la potéencia necessaria per aconseguir
la temperatura de fusié del ciment
portland i 'acer,? elements basics del
formigd armat® i la construccié con-
temporania.

La consequéncia és que la fabricacio
dacer i formigd requereix obligatoria-

The biosphere has different CO, capture
mechanisms called carbon sinks®: they
are the oceans, land and forest masses.
The CO, absorption capacity of forests
depends on the type of tree. Consider-
ing average emission rates of 300 kg/
CO, per individual per year®, and that
the usual amount of time for building
a house is 12 to 18 months, to off-
set emissions produced by a 100 m?
house, we need about 200 pinus halep-
ensis or adult pinus pinaster. Therefore,
the forest mass needed to capture
and store the CO, generated by con-
struction work in Madrid during 2006
comes to 3,600 km?, equivalent to the
size of the island of Mallorca.

How could this huge amount of pollution
be reduced? Current renewable energy
technology cannot provide the power
needed to reach the melting tempera-
ture of Portland cement and steel”, the
basic elements of reinforced concrete®
and contemporary construction.

As a result, the production of steel and
concrete entails the mandatory use of
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23.

24.
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White Paper for the Green Labelling of construction
products, financed by the Department of the Environ-
ment of the regional government of Catalonia, with
the collaboration of the Associations of Architects,
Surveyors and Technical Architects, Instituto Cerda,
UPC and ITEC, who provided the data.

. Institute of Statistics of the Community of Madrid, Mi-

nistry of Innovation and Technological Innovation.
Andrew Lacis, NASA Goddard Space Studies Institute
(GISS).
www.mapama.gob.es/es/cambio-climatico/temas/
mecanismos-de-flexibilidad-y-sumideros/sumideros-
de-carbono/
Adult Pinus halepensis intake: 341 kg per year. Assess-
ment of the CO, sink capacity of arboreal and shrub
vegetation likely to be used in the road network of An-
dalusia.

Adult Pinus pinaster intake: 276 kg per year. Minis-
try of Agriculture, Fisheries, Food and Environment,
Carbon Sinks.

. 1,450-1,650 °C depending on the composition.
26.

For this reason, research in new concrete focuses on
finding alternatives to calcium carbonate to reduce
the melting temperature to 650 °C.
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ment energies fossils com el petroli, el
fuel pesant o el gas natural?’ Es a dir
que el cicle de vida del formigd s'ini-
cia en un jaciment petrolifer com el
de Ghawar a Arabia Saudita; després
es transporta el cru mitjangant grans
vaixells petroliers als grans ports eu-
ropeus, com, per exemple, el de Rot-
terdam; dalla es distribueix per oleo-
ductes fins a Espanya, on es refina i se
subministra a les fabriques per ser uti-
litzat com a combustible, la qual cosa
provoca aquest 5% de contaminacio
mundial. Aix0 sense tenir en compte
les possibles catastrofes ambientals
provocades pels accidents dels vaixells
o els conflictes armats als diferents
paisos d'extraccio.

A més, cal no oblidar que el 2010 es
va produir el Peak Oil,?® és a dir, el mo-
ment en queé la produccié de petroli
va arribar al seu maxim historic. A par-
tir de llavors va comencar a disminuir.
Si bé el petroli no s'acabara mai, arri-
bara un moment en qué es deixara
d'extreure perque sera massa car o
diffcil d'obtenir.

fossil fuels like oil, heavy fuel oil or na-
tural gas.?’

In other words, the life cycle of con-
crete begins in an oil field like the one
of Ghawar, Saudi Arabia; afterwards,
the oil is transported by oil tankers to
ports in Europe, like the one in Rotter-
dam; from there, it is distributed via
pipelines to Spain, where it is refined
and supplied to factories to be used
as fuel, accountable for 5% of the
world's pollution.

This does not take into account the
possible environmental catastrophes
caused by oil tanker accidents or ar-
med conflicts in the different countries
of extraction.

In addition, it must not be forgotten
that 2010 saw the Peak Oil?%, in other
words, the moment at which oil pro-
duction reached its historical peak
and from there began to decline.
Whilst oil will never run out, there will
come a time when it stops being ex-
tracted as it will be too expensive or
difficult to obtain.
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Imatge 1. Jaciment petrolier Ghawar a Arabia Saudita.
Imatge 2. Vaixell petrolier.

Imatge 3. Port de Rotterdam.

Imatge 4. Refineria a Cadis.

Imatge 5. Vaixell Petrolier.

Imatge 6. Fabricacié de formigé portland.

Photo 1. Ghawar Petrol Field, Saudi Arabia.
Photo 2. Oil tanker.

Photo 3. Port of Rotterdam.

Photo 4. San Roque oil refinery, Cadiz.
Photo 5. Oil tanker.

Photo 6. Portland concrete fabrication.

27. Guia de mejoras técnicas disponibles en Espafia en la fa-
bricacién de cemento (2004), Ministeri de Medi Ambient.

28. World Energy Outlook 2010, Agencia Internacional de
I'Energia. Vegeu la imatge seglent.

27. Guide to best techniques available in Spain in the pro-
duction of cement, 2004, Ministry of the Environment.

28.World Energy Outlook 2010, International Energy
Agency. Check next image.
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Foto: Igor Golubenkov
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Davant aquesta situacio, la solucié més
senzilla és reduir-ne 'tis al maxim, és a
dir, no fer o fer el minim. La mane-
ra automatica de reduir un 50% les
emissions de CO, d'una edificaci6 de
500 m? és construir-ne 250 m2.

Quan aquesta possibilitat resulti invia-
ble, una opcid sera evitar tant com si-
gui possible els materials que presen-
ten més emissions incorporades, com
I'alumini, el gres porcellanic i tots els
derivats asfaltics, a més del formigd
armat, i cercar materials alternatius
disponibles. Per exemple, els que es
varen desenvolupar en la revolucié in-
dustrial i que utilitzen energies reno-
vables per fabricar-se a temperatures
inferiors a 900°C. En aquest grup hiha
el ciment de calg hidraulica natural, la
cal¢ aéria i la ceramica artesanal cuita
amb biomassa, aixi com tots els que
no requereixen forns, com els pro-
ductes de la fusta.

In light of this situation, the simplest solu-
tion is to reduce its use insofar as pos-
sible, i.e., not doing or doing the mini-
mum. The automatic way of reducing
CO, emissions from a 500 m? building
by 50% is to build only 250 m2.

When this option proves unfeasi-
ble, one option is to avoid using
materials with higher emissions as
much as possible, such as alumini-
um, porcelain stoneware, all asphalt
derivatives and reinforced concrete,
and to look for available alternative
materials. For example, those devel-
oped prior to the industrial revolu-
tion and using renewable energy to
be manufactured at temperatures
below 900 °C. This group includes
natural hydraulic lime cement, aerial
lime, or biomass-fired bricks, as well
as all materials that do not require
the use of furnaces, such as wood
products.



3. EXPLOTACIO LABORAL | SEGURETAT EN EL TREBALL

3. LABOUR EXPLOITATION AND SAFETY AT WORK

Un dels més grans avantatges del dis-
seny mitjancant indicadors quantificables
és la possibilitat de desmuntar mites.
Aixi doncs, quan es tracta el tema de la
contaminacio, és habitual que aparegui
el tema del transport com si en fos una
de les fonts principals. Aix0 pot ser cert
en alguns casos particulars, pero, tal com
demostra la taula adjunta, el vaixell resul-
ta molt eficient respecte a la resta de mi-
tjans de transport. Obviament, com més
curt sigui el recorregut, menys contami-
nacid associada es produira.

Quin és llavors el principal problema
de la importaci¢ de productes daltres
latituds? En general, si procedeixen de
paisos desenvolupats i se'n justifica la
importacié perque no afecta el consum
de productes locals, la importancia de
la contaminacié per transport es pot
considerar relativa.

Tanmateix, la importacié de matéries pri-
meres de paisos amb mercats laborals
infrarregulats pot comportar explotacio
laboral. En cas de dubte, seria convenient
exigir les condicions laborals dels treballa-

One of the major advantages of desig-
ning using quantifiable indicators is the
ability to dismantle myths. Thus, when it
comes to the issue of pollution, it is typi-
cal for transport to be quoted as one of
the main sources. Although this may be
true in some particular cases, boats are
comparatively very efficient compared to
other means of transport, as shown in the
table on the right. Obviously, the shorter
the distance, the less associated pollution.

What is the main problem in impor-
ting products from abroad? Generally
speaking, if products are sourced from
developed countries and importing them
is justified as there is no impact on the
consumption of similar local products,
the importance of transport pollution can
be considered relative.

However, importing raw materials from
countries with under-regulated labour
markets can lead to labour exploita-
tion, accidents and worker fatalities. If
in doubt, ask to be provided with the
working conditions of supplier, althou-
gh this is not always possible.

CO, produced by transport:
(grams per ton-kilometre)

50 NG

Heavy truck with trailer

21 Bl

Cargo vessel 2,000-8,000 dwt

15iiﬁ—l-|.

Cargo vessel over 8,000 dwt

B >

Air freight 747-400 1,200 km flight

Font: IMO GHG study 2009
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Child labour (from 5 to 17 years):

[ 9,244,000
Middle East and North Africa

[ 12,505,000
Latin America and the Caribbean

I 59,031,000
Sub-Saharan Africa

77,723,000

Asia and the Pacific
Font: UNICEF graphs, 2012.
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https://revistas.unal.edu.co/index.php/avenferm/
article/view/15660/18163.
www.ejatlas.org/conflict/coal-transport-by-
drummond-in-bahia-de-santa-marta-colombia.
Politica nacional de seguridad minera, Ministeri de Mi-
nes i Energia, Bogota DC, agost de 2011.

IPEC Tendencias mundiales del trabajo infantil entre
2008 y 2012 / Programa Internacional para la Erradi-
cacién del Trabajo Infantil (IPEC). Ginebra: OIT (2013).
ISBN: 978-92-2-327183-1 (impressid), ISBN: 978-92-
2-327184-8 (web en PDF).

Factor demissi6 de la Peninsula: 308 gCO,/kWh.
Factor de les Balears: 766 gCO,/kWh.

Segons dades de la Direccié General de Medi Natural,
Educacié Ambiental i Canvi Climatic, el 2010 a les llles Ba-
lears es varen produir 9.361.900 tones de CO,. D'aquesta
quantitat, 5.000.000 tones corresponen a la produccié
denergia electrica. A Mallorca, 500 MW es produeixen a
la central electrica del Murtera amb un aprofitament del
33% de lenergia calorffica primaria. Només daquesta
central procedeixen unes 3.100.000 t de CO,.

dors a les empreses subministradores, la
qual cosa no sempre es fa ni és possible.

Per exemple, més del 55% de lenergia
eléctrica consumida a Mallorca procedeix
de la central térmica del Murtera, que
salimenta amb carbd. Aquest carbd no
procedeix de mines espanyoles, com es
podria suposar, sind de Colombia, per-
qué implica menys cost. Es tracta d'un
sector amb explotacié infantil,?® que pro-
voca desastres ambientals com els abo-
caments de centenars de tones de carbd
a lamar a prop de les platges®, i elevada
accidentalitat laboral, segons un informe
del Ministeri de Mines de Bogota,”' en
el qual sindiguen a manera de referen-
cia les taxes de mortalitat daltres paisos
miners com la Xina, amb 6.000 miners
morts durant el 2005, o Sud-africa, amb
220 el 2007, d'on procedia fins fa poc el
carb¢ utilitzat al Murtera. La taxa d'explo-
tacié infantil de Sud-africa® és de gairebé
60 milions de menors. Si shi afegeix que
aquests son considerats especialment
utils perque es poden introduir a les fis-
sures en qué no cap un adult i, a més, no
sexigeixen condicions laborals, la conclu-

For instance, more than 55% of the elec-
tricity consumed in Mallorca comes from
the Murterar power plant, which coal
powered. This coal does not come from
Spanish mines, as might be assumed, ra-
ther itis it from Colombia as it costs less.
This sector involves child exploitation?’,
which causes environmental disasters
such as the dumping of hundreds of ton-
nes of coal into the sea near beaches®
and high occupational accident rates ac-
cording to the report of the Ministry of
Mines of Bogota®', which references the
mortality rates of other mining countries
such as China, with 6,000 miners killed
during 2005, or South Africa, with 220 in
2007, which is from where the coal used
in Murterar was sourced until recently.Al-
most 60 million children are affected by
child exploitation in South Africa®. Given
that children are considered particularly
useful for entering gaps in which adults
do not fit and that they have no demands
in terms of working conditions, it is fairly
plausible to conclude that the produc-
tion of electricity employed on the island
has benefited from child exploitation for
years, and could even still be happening.



si¢ és que hi ha una possibilitat bastant
versemblant que l'energia eléctrica de lilla
shagi alimentat durant anys d'explotacié
infantil, i fins i tot que segueixi succeint.
Si bé estadisticament les condicions labo-
rals de Coldombia sén millors que les de
Sud-africa, en general es tracta de treballs
gue no acceptarfem per a nosaltres ma-
teixos ni per als nostres fills.

En aquest sentit, és molt notable el com-
promis de lactual DGECC de clausurar
el 50% dels reactors a carbo de lestacio
electrica del Murterar a curt termini. L'in-
teres és doble, ja que les emissions incor-
porades de CO, de la combinaci6 energe-
tica de les llles Balears® son el doble que
a la resta de [Estat espanyol, a causa de
la contaminacié que provoca la crema de
carbd, amb una eficiencia calorifica tan
sols del 30% (el 70% restant semet a l'at-
mosfera). Per tant, leficiencia energetica
a les Balears, a més de reduir la factura
dels consumidors i la contaminacio, pot
tenir efectes positius en la reduccié de
lexplotaci¢ laboral si es prenen les mesu-
res adequades.

Although statistically employment con-
ditions in Colombia are better than tho-
se in South Africa, the fact is that in ge-
neral, we would refuse to do these jobs
ourselves, never mind our children.

In this sense, the current DGECC's com-
mitment to close 50% of the coal reac-
tors at the Murterar power station in
the near future is quite remarkable. This
development is doubly interesting given
that the incorporated CO, emissions of
the energy mix of the Balearic Islands®
are more than double those seen in the
rest of the Iberian Peninsula, due to the
pollution caused by the burning of coal,
with a heat efficiency of just 30% (the
remaining 70% is released into the at-
mosphere). Therefore, energy efficien-
¢y in the Balearic Islands, in addition to
reducing consumer bills and pollution,
can have a positive impact on reducing
labour exploitation if appropriate mea-
sures are taken.

NEW MODELS OF PRODUCTION AND CONSUMPTION

Foto: Steve McCurry
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https://revistas.unal.edu.co/index.php/avenferm/
article/view/15660/18163
www.ejatlas.org/conflict/coal-transport-by-
drummond-in-bahia-de-santa-marta-colombia

. National policy on mining safety, Ministry of Mines

and Energy Bogota D.C., August 2011.

. IPEC Global trends in child labour between 2008 and

2012 / International Program on the Elimination of
Child Labour (IPEC) - Geneva: ILO, 2013. ISBN: 978-92
2-327183-1 (Print) ISBN: 978-92-2 -327184-8 (Web PDF)

. Peninsula emission factor 308 g CO,/kWh.

Balearic factor 766 g CO,/kWh.
According to data from the Directorate General of

the Natural Environment, Environmental Education and
Climate Change, in 2010, the Balearic Islands produced
9,361,900 tonnes of CO,. Of this amount, 5,000,000 ton-
nes correspond to the production of electricity. In Mallor-
ca, 500 MW are produced at the Murterar power station
with 33% of primary heat energy harness. This plant alone
is responsible for around 3,100,000 tonnes of CO,
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4. SALUT | CARCINOGENS
4. HEALTH AND CARCINOGENIC EFFECT

34.Lucy Dean [inspectora de fabrica, Regne Unit].
L'amiant a Espanya: estat de la gliestic (2001).
35. E. Merewether [inspector meédic de treball , Regne
Unit]. L'amiant a Espanya: estat de la questio (2007).
Centre Internacional de Recerca del Cancer de 'OMS.
L'amiant a Espanya: estat de la gliestic (2001).
Directiva 1999/77/CE de la Comissid, de 26 de juliol de
1999, per la qual s'adapta al progrés tecnic per sisena
vegada I'annex | de la Directiva 76/769/CEE del Con-
sell relativa a I'aproximacié de les disposicions legals,
reglamentaries i administratives dels Estats membres
que limiten la comercialitzacié i I's de determinades
substancies i preparats perillosos (amiant).
Ordre de 7 de desembre de 2001 per la qual es mo-
difica 'annex | del RD 1406/1989, de 10 de novembre,
pel qual simposen limitacions a la comercialitzacié i a
I's de certes substancies i preparats perillosos.
.RD 396/2006, de 31 de marg, pel qual s'estableixen
les disposicions mfnimes de seguretat i salut aplica-
bles als treballs amb risc d'exposicié a 'amiant.
International Agency for Research on Cancer.
www.iarc.fr/en/media-centre/pr/2004/pr153.html
41, Estudi elaborat per la Fundacié Mapfre, 2007.
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La historia de levoluci6 normativa de
I'amiant exemplifica les dificultats que te-
nen les institucions governamentals per
prohibir els productes potencialment
nocius per a la salut de les persones:

1889 Primer informe sobre la toxicitat
de les fibres d'asbest.**

1930 Primer reconeixement de las-
bestosi com a malaltia professional a
Gran Bretanya.®

1973 Reconeixement cientific internaci-
onal de la carcinogenicitat de 'amiant.*
1999 La Unid Europea exigeix als
Estats membres la prohibicié de fa-
bricar qualsevol tipus d'amiant i es-
tableix com a termini maxim "1 de
gener de 2005.%

2001 Es prohibeix a Espanya la fabrica-
ci6 d'amiant. La norma entra en vigor
al cap de 6 mesos i es concedeix una
moratoria addicional de 6 mesos per
comercialitzar 'estoc sobrant.®

2006 Es prohibeix que els particulars
retirin 'amiant, feina que han de fer
empreses especialitzades amb vestits
hermetics a causa del gran perill que
n'implica la manipulacio.®

The history of regulatory developments
in terms of asbestos demonstrates the
difficulties experienced by government
institutions to prohibit products that are
potentially harmful to human health:

1889 First report on the toxicity of as-
bestos fibres.

1930 First time asbestosis is recogni-
sed as a professional disease in Great
Britain.®

1973 International scientific recogni-
tion of the carcinogenic nature of as-
bestos.®

1999 The EU requires member sta-
tes to ban all types of asbestos and
establishes a maximum deadline of 1
January 2005.%

2001 Its production in Spain is prohi-
bited. The standard takes effect after 6
months and an additional moratorium
of 6 months is granted to market the
remaining stock.®

2006 The removal of asbestos by priva-
te individuals is prohibited, which is ca-
rried out by specialist companies who
use watertight suits given the great
danger involved in its handling.*®



L'exposicié laboral en la fabricacio
segueix provocant més de 100.000
morts anuals en l'ambit mundial i,
malgrat tot, paisos com RUssia en
continuen fabricant gairebé 700.000 t
anuals, que es comercialitzen a paisos
com la Xina.

Un altre cas és el del PVC, declarat
cancerigen per IARC.#® A més de la
toxicitat durant la fabricacié o per
contacte directe, un dels principals
problemes de I'is del PVC a les edi-
ficacions és que la major part de les
instal-lacions, com el cablejat eléctric
i el sanejament, solen estar fabri-
cades amb PVC. En cas d'incendi, la
principal causa de mort és la inhala-
ci6 de fum i gasos toxics, que arriba
al 57,45% en el cas dels homes i al
81,82% en el cas de les dones.*" Mal-
grat tot, és el tercer plastic més con-
sumit al mon.

A Espanya, es continua comercialit-
zant, pero n'esta prohibit I'Us als edi-
ficis publics a més de 300 municipis
d'’Alemanya, Austria, Bélgica, Dina-

Occupational exposure in manufac-
turing continues to cause more than
100,000 deaths a year globally and
yet countries like Russia continue to
manufacture almost 700,000 t an-
nually, which are marketed in coun-
tries like China.

Another case is that of PVC, declared
as being carcinogenic by IARC,

In addition to toxicity during the pro-
duction process or direct contact,
one of the main problems in its use
in buildings is that most installations,
such as electrical wiring and sanita-
tion, are usually made of PVC and in
the event of a fire, the main cause of
death is the inhalation of smoke and
toxic gases, accounting to 57.45% in
the case of men and 81.82% in the
case of women*'. In fact, public buil-
dings require that electrical installa-
tions are free from halogens, i.e. free
from PVC.

Despite the foregoing, it remains the third
most consumed plastic in the world.

NEW MODELS OF PRODUCTION AND CONSUMPTION

ASBESTOS EXPORTS

In thousand of metric tons (2008)

Russia N 65/

Kazakhastan N 216

Brazil NN 173
Canada N 176
China B 14

Font: ICIJ, Stehphenrountree.
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Lucy Dean, factory inspector, UK. Asbestos in Spain:
state of play, 2001.

British workforce medical inspector E. Merewether.
Asbestos in Spain: state of play. 2001.

International Agency for Research on Cancer, WHO.
Asbestos in Spain: state of play. 20071.

Commission Directive 1999/77/EC

of 26 July 1999 adapting to technical progress for the
sixth time Annex | to Council Directive 76/769/EEC on
the approximation of the laws, regulations and admi-
nistrative provisions of the Member States relating to
restrictions on the marketing and use of certain dan-
gerous substances and preparations (asbestos)
Order of 7 December 2001 amending Annex | to Ro-
yal Decree 1406/1989 of 10 November 1989 impo-
sing restrictions on the marketing and use of certain
dangerous substances and preparations.

Royal Decree 396/2006 of 31 March, establishing the
minimum safety and health requirements applicable
to works at risk of exposure to asbestos.
International Agency for Research on Cancer.
www.iarc.fr/en/media-centre/pr/2004/pr153.html
Study carried out by the Mapfre Foundation, 2007.
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Tubs de sanejament de PVC.
PVC pipes

42. Mencionat a l'article 191 del Tractat de funcionament
de la Uni¢ Europea.

43. Reglament europeu 1005/2009, de 16 de setembre
de 2009
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marca, Franca, Holanda, Luxemburg,
Noruega i Suécia, entre els quals s'in-
clouen capitals tan destacades com
Berlin o Viena.

Tots aquests exemples constitueixen
el que denominam les dificultats del
pages modern. Si el nostre referent és
I'arquitectura tradicional, la substitu-
ci6 de troncs i cordes per productes
industrialitzats potencialment toxics
esdevé un problema que hem tenir
en compte perque el pages utilitza
sense prejudicis tot el que arriba a
les seves mans.

Enfront d'aquesta situacid, es propo-
sa el principi de precaucié:** evitar a les
obres I'Us de tots els materials respec-
te dels quals hi ha dubtes sodlids sobre
la seva seguretat, establir nivells molt
més restrictius que els prescrits per la
legislaci¢ vigent i evitar I'tis dels mate-
rials seglents:

— PVC en cap capitol de I'obra, ni tan
sols a les instal-lacions, on és el ma-
terial per excellencia.

In Spain, it is still sold, but its use is
banned in public buildings in more
than 300 towns and cities in Germany,
Austria, Belgium, Denmark, France, Ho-
lland, Luxembourg, Norway and Swe-
den, including capitals such as Berlin
and Vienna.

All these examples constitute what we
call “the difficulties of the modern farmer.”

Taking traditional architecture as a refe-
rence, in which farmers use everything
that comes his way without prejudice,
the replacement of a few trunks and
ropes using potentially toxic products
made on an industrial scale becomes a
noteworthy problem.

In light of this situation, the principle
of precaution® is of particular interest,
avoiding the use of all materials con-
cerning which there are strong doubts
in terms of their safety in construction
work, establishing much more restric-
tive levels than those defined by the
current legislation, preventing the use
of the following materials:
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— Coles i/o fustes amb un contingut ~ — PVC in any aspect of construction
de formaldehids per sobre d'E1. work, including installations, whe-
re it is considered the material par
— Escumes de poliureta (PU) ni qual- excellence.
sevol altre tipus de producte que
emeti gasos toxics per a loperari  — Glues and/or woods with a formal-
tipus HFC (gas d'efecte hivernacle) o dehyde content of more than E1.
HC (hidrocarburs considerats com-
posts organics volatils), els quals  — Polyurethane (PU) foams or any
han substituit els gasos CFC o CHFC other type of product that exposes
que afecten la capa d'ozd, prohibits the operator to toxic gases such
el 2009.4 as HFC (greenhouse gas), or HC Aillament d’escuma de poliureta
(hydrocarbons considered Volatile Polyurethane foam insulation
— Pintures o vernissos toxics, amb Organic Compounds), which have
elevat index de composts organics replaced CFC or CHFC gases that
volatils o preséencia de bari, plom o affect the O-zone layer, which were
altres metalls pesants. Es recomana banned in 2009.4
que tots els tractaments utilitzats
procedeixin de mateéries primeres ~ — Toxic paints or varnishes, with a high
vegetals i disposin d'un segell de VOC content or that contain ba-
produccié ecologica o, si no, dun rium, lead or other heavy metals. It
certificat expedit per I'empresa fa- is recommended that all treatments
bricadora en que es garanteixila no used contain vegetable raw mate-
toxicitat del producte. rials and feature a stamp of organic
production or, failing this, a certifica-
te issued by the manufacturer, de- 42. Referred to in Article 191 of the Treaty on the Functio-
claring that the product is not toxic. ning of the European Union.
43. European Regulation 1005/2009 of 16 September
2009.
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Barranc de Biniaraix

Foto: Biel Noguera

AUTOSUFICIENCIA, MAPA DE RECURSOS
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SELF-SUFFICIENCY, RESOURCE MAP AND TRADITIONAL ARCHITECTURE
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Font: EUROSTAT (2009)/MITVC (2010)

44, EUROSTAT 2009/MITYC (2010). Dependéncia energe-
tica exterior.

45. Oil Crash. De Hankwang - Image: Hubbert peak oil
plot.svg.

46. Beck, U. La sociedad del riesgo global, Barcelona, Paidés
(2008).

44, EUROSTAT 2009 / MITYC (2010). External energy de-
pendence.

45. Oil Crash. From Hankwang - Image: Hubbert peak oil
plot.svg

46. Beck, U. (2008): The global risk society, Barcelona, Paidds.
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Quines opcions tenim davant aquest
escenari? Un dels principals proble-
mes que afronten els paisos de la Unid
Europea és la dependencia energeti-
ca.* En el cas d'Espanya, arriba fins al
75%, i la mitjana de la UE-27 supera el
53%.

Aquesta elevada dependéncia situa en
una posicié de fragilitat les economies
dels Estats membres, per la qual cosa
sha establert l'objectiu 20/20/20 de
I'Estratégia energética de la Unid Euro-
pea. Un dels punts clau d'aquesta es-
tratégia és reduir el consum energeétic
en un 20% per iniciar progressivament
el cami cap a l'autosuficiencia energe-
tica abans de l'arribada de I'0il Crash.*

De la mateixa manera, 'avang cap a un
cert grau d'autosuficiencia en el con-
sum de recursos constitueix una de les
vies principals per reduir les anomena-
des amenaces ecologiques, que en rea-
litat son amenaces del sistema social.“®
No es tracta de la proteccié d'una su-
posada naturalesa intocada inexistent,
sind de la nostra supervivencia.

What options do we have in this scenario?
One of the main problems facing EU
countries is energy dependence®. In
the case of Spain, this figure comes
to 75%, whilst the EU-27 average ex-
ceeds 53%.

This high level of dependence leaves
the economies of member states in
a fragile position. The 2020 climate
& energy package has been develo-
ped as part of which the reduction
of energy consumption by 20% is
one of the key points to gradually
start on our journey towards energy
self-sufficiency prior to the arrival of
Oil Crash®.

Similarly, progress towards a de-
gree of self-sufficiency in resour-
ce consumption is one of the main
ways of reducing the so-called “eco-
logical threats”, which are actually
threats to the social system?. It is
not a case of protecting a non-exis-
tent “untouched nature”, rather our
own survival.



Com aplicar l'autosuficiencia? Una de
les eines més Utils és el mapa de re-
cursos d'un lloc, que consisteix a des-
cobrir tots els recursos disponibles de
km 0, tangibles o no: vents dominants
d'estiu per refrescar, orientaci¢ solar
per escalfar, pluviometria, geotécnia,
materials i residus aprofitables, etc.

L'arquitectura tradicional és, per
definicio, el mapa de recursos del
lloc. Es a dir que la lectura d'aquesta
arquitectura ens permet descobrir els
recursos naturals disponibles en el
moment de la construccio.

Per exemple, les construccions del ba-
rranc de Biniaraix a Séller, Mallorca, es-
tan fetes amb les pedres de la vall ma-
teixa. La presencia de pou o aljub ens
descobrira la geologia, la pluviometria i
I'existencia d'aigles subterranies.

En el cas de Formentera, fins al segle XIX
només disposaven de pedra, terra i fusta
de savina. Durant el segle XIX, shi desen-
volupa la tecnologia de la calg i shiimpor-
ten teules d'Eivissa i la peninsula Ibérica.

SELF-SUFFICIENCY, RESOURCES MAP AND TRADITIONAL ARCHITECTURE

How can we apply self-sufficiency? A
resource map is a very useful resour-
ce that allows us to discover all availa-
ble local resources, whether tangible
or not:

Prevailing winds in summer for coo-
ling, direction of the sun for heating,
rainfall, geotechnics, materials and
waste, etc.

Traditional architecture is, by defi-
nition, the local resource map. That is,
by regarding traditional architecture,
we can discover the natural resources
available at the time of construction.

For example, buildings in the Biniaraix
ravine in Soller, Mallorca, were built
using stones from the valley itself.
The presence of a well or cistern can
be used as a pointer in terms of the
geology, rainfall and the existence of
groundwater.

In the case of Formentera, until the
19th century, only stone, soil, and sabi-
na wood was available.

Arquitectura tradicional, Formentera, S. XX
20th century traditional architecture, Formentera
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Perd no tan sols es tracta de materials.
Al pavell6 del gel d'Alexander Brodsky,
la malla metal-lica protegeix del vent
gelat en ruixar-la amb aigua, fet que
crea un mur de gel que pot servir-se
en forma de glacons als vodkes. El fred
protegeix del fred.

Si som prou rigorosos, pot succeir
que els nostres edificis esdevenguin el
mapa de recursos de la nostra epoca
per a les generacions posteriors.

During the 19th century, lime techno-
logy was developed and tiles imported
from Ibiza and the mainland.

However, it's not just about materials.
In Alexander Brodsky's ice pavilion, the
metallic mesh protects against the icy
wind by spraying it with water, forming
a wall of ice that can be served in the
form of cubes in vodka drinks. The cold
provides protection from the cold.

If we are strict enough, our buildings
could produce a resource map for our
era to be used by future generations.



SELF-SUFFICIENCY, RESOURCES MAP AND TRADITIONAL ARCHITECTURE
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Foto: José Hevia

PROTOTIP.
14 HABITATGES DE PROTECCIO PUBLICA A SANT FERRAN, FORMENTERA
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PROTOTIP.14 HABITATGES DE PROTECCIO PUBLICA A SANT FERRAN, FORMENTERA

PROTOTYPE. 14 SOCIAL DWELLINGS IN SANT FERRAN, FORMENTERA
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Foto: Carles Oliver

Programa, estructura, construccio i
eficiencia energetica resolts amb una
Unica estrategia.

L'arquitectura tradicional és la refe-
rencia constant del projecte Reusing
Posidonia, no com a forma, sin6 com
a manera de treballar. Son les ulleres
per mirar de prop, amb les quals cer-
cam que hi ha a l'lla que puguem uti-
litzar. Les savines, amb qué es cons-
truien antigament els forjats, per sort
estan protegides. Les pedreres de
mares, esgotades, i la poca palla que
es produeix s'utilitza per al bestiar.
Per tant, ens queda només el que arri-
ba per mar: posidonia i vaixells. A més
dels palets d'obra, que queden a lilla
pel cost d'embarcar-los de tornada.

Aixi que proposam un canvi de concepte:
en lloc d'invertir en una industria quimica
situada a 1.500 km, dedicarem el mateix
pressupost a una ma dobra local poc
qualificada que ha d'estendre la posidonia
al sol per assecar-la i ha de compactar-la
en els palets per aconseguir 15 cm dailla-
ment en coberta. A més, resulta que la sal

Program, structure, construction and en-
ergy efficiency solved by a single strategy.

Traditional architecture has been a con-
stant reference, not in terms of design,
but as a way of working. We use it as a
microscope to get a closer look. By do-
ing so, we can see the resources avail-
able on the island: Junipers, which were
used to build frameworks, are currently
protected. The sandstone quarries have
been depleted and the limited straw
available is used for livestock.

So, we have to look to the sea: Posido-
nia and boats, plus construction pallets
that remain on the island because high
cost of returning them.Therefore, we
propose a shift in approach:

“Instead of investing in a chemical plant lo-
cated 1,500 km away, we should invest the
same amount in local unskilled labour, who
should lay out the Posidonia to dry under
the sun and compact it in pallets, providing
15 ¢m of insulation for roofs. Moreover, sea
salt actually acts as natural biocide product
and is completely environmentally friendly.”



de la mar actuara com a biocida natural.
El producte sera completament ecologic.

La resta de materials utilitzats sorgeix
d'un estudi de mercat en funcié del seu
cost economic, de l'energia incorpora-
da i de 'adequacio als nivells de confort
requerits.

La utilitzacié de materials naturals, més
fragils que no els industrialitzats, requereix
seleccionar els principals sistemes cons-
tructius al principi del procés del disseny.

L'organitzaci6é dels espais i les decisions
formals han de ser el resultat del coneixe-
ment dels avantatges i les limitacions dels
materials. Pensar com Louis Kahn:

Si penses en un maé, li demanes:
“Qué vols, mad?”

I el mad diu: “M'agrada un arc”.

I si li contestes: “Mira, els arcs son cars,
i puc utilitzar una llinda de formigo.
Que en trobes?

El mad diu: “M'agrada un arc”.

Com veis, és important respectar

el material que utilitzeu.

The rest of the material used comes
from a market study given their cost,
the incorporated energy and the fact
that they are suited to the levels of
comfort required.

The use of natural materials, more fra-
gile than industrialized, requires selec-
ting the main construction systems at
the beginning of the design process.

The organization of the spaces and the
formal decisions must be the result
of the knowledge of the advantages
and the limitations of the materials. To
think Louis Kahn's way:

If you think of Brick, you say to Brick,
‘What do you want, Brick?

And Brick says to you, I like an Arch.’
And if you say to Brick, Look, arches are
expensive, and | can use a concrete lintel
over you.

What do you think of that, Brick?’

Brick says, I like an Arch.’

And it's important, you see, that you ho-
nor the material that you use.
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Louis Kahn
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INSERCIO URBANA | NOVES TIPOLOGIES D’HABITATGE
URBAN INSERTION AND NEW TYPES OF HOUSING
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Foto: José Hevia

Es divideix el volum edificat en dos blocs
independents aprofitant que les dues
facanes que donen al carrer gaudeixen
de vents dominants procedents de la
mar (brises marines) que permetran re-
frescar a 'estiu de forma passiva, ja que
els habitatges tenen doble orientacio i
ventilacio creuada gracies a la configu-
racio de la sala d'estar/menjador/cuina
en forma de Z i un dormitori a cada ex-
trem. La tipologia és una variaci¢ del
projecte de 42 habitatges a Son Serve-
ra, Mallorca, dels arquitectes M. Peris i
J. M Toral, promogut per I'1BAVI.

L'accés als habitatges es fa directament
des del carrer, a fi de recuperar-ne la
relacié directa, propia dels nuclis rurals,
i evitar l'aparici6 d'ascensors, espais i
escales comunitaries. A més, cada ha-
bitatge disposa d'espais exteriors d'Us
privat: els habitatges de la planta baixa
(PB) disposen de jardf, i els de la prime-
ra planta (P1) tenen terrassa en cober-
ta, a la qual s'accedeix mitjan¢ant una
escala privada.

The constructed volume is divided into
two separate blocks, taking advantage
of the fact that the two facades that
overlook the street enjoy prevailing
winds that passively keep them cool in
summer. All the dwellings face two di-
rections and cross ventilation thanks to
the layout of the living/dining room and
kitchen in a Z shape and a bedroom at
each end. The layout is a variation of the
project of 42 housing units in Son Ser-
vera, Mallorca, by the architects M. Peris
and J. M Toral, promoted by the IBAVI.

The entrance to all homes is directly on
to the street, restoring the direct rela-
tionship typical of rural communities
and avoiding the use of elevators, stairs
and common areas. Furthermore, they
all boast outdoor spaces for private
use: ground floor homes have a gar-
den whereas first-floor homes have a
terrace with a private staircase.
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Configuracio oberta
Open space
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Configuracié tancada
Closed space
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Foto: José Hevia

EFICIENCIA ENERGETICA | FUNCIONAMENT BIOCLIMATIC

ENERGY EFFICIENCY AND BIOCLIMATIC PERFORMANCE

L'edifici és de classe energeética A.

L'aillament de la coberta és de posi-
donia compactada a 185 kg/m? amb A:
0,044 W/mK, i té un gruix de 16 cm.

Els murs son dYTONG de 25 cm de
gruix i U: 0,36 W/m? °C, excepte a nord,
que sén de 30 cm i U: 0,32 W/m? °C.

Tots els vidres sén de baixa emissié U:
1,TW/m?2°C.

A l'estiu, la refrigeracio es resol de for-
ma passiva mitjancant l'aprofitament
de les brises.

Les finestres que reben radiacio solar
disposen de proteccio solar mitjancant
porxos, pergoles amb parres i canyis, o
persianes mallorquines de fusta impu-
trescible de larix.

S'han disposat cables a la facana, per
facilitar el creixement de les plantes
enfiladisses, que protegeixen els tan-
caments cecs dels murs i redueixen

The building is Energy Class A.

The insulation in the roof is Posidonia
oceanica compacted at 185 kg/m? with
A 0.044 W/mK and 16-cm thick.

The walls are of 25-cm thick Ytong and U:
0.36 W/m? °C, except to the north, which
are 30-cm thick and U: 0.32 W/m?2°C.

All windows are low emissivity glass U:
1.1 W/m?°C.

In summer, the cooling is provided
passively by harnessing the breeze.

The windows exposed to sunlight have
solar protection, such as porches, per-
golas with vines and canes, or shutters
made of larch wood.

Cables have been installed on the faca-
de to facilitate the growth of climbing
plants that protect blind walls and redu-
ce solar radiation by more than 90% in
areas where they have been developed.

Foto: José Hevia
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Foto: José Hevia

la radiaci6 solar en més d'un 90% a
les zones on es desenvolupen.

A I'hivern, la climatitzacié passiva es
recolza en una caldera de biomassa
centralitzada de 90 kW de poténcia i
un rendiment del 92%, que també pro-
dueix laigua calenta sanitaria (ACS).
Cada habitatge disposa de bescanvia-
dors Termobox-M, que proporcionen
lectures individuals de consum.

Les dimensions de les obertures han
estat calculades per assegurar la inci-
déncia de radiacio directa el dia més
desfavorable del solstici d'hivern.

Els habitatges de la P1 tenen una clara-
boia a la coberta amb doble orientacid.

Alhivern, obrint les persianes orientades
al sud, s'obté un captador solar. A l'estiu,
tancant les persianes i obrint les fines-
tres, sobté ventilacié natural per succio.

El confort térmic mitja, mesurat /in situ
ésde 21°Cal hivernide 26 °C a l'estiu.

In winter, passive climate control is de-
pendent on a 90 kW centralised biomass
boiler that offers a yield of 92%, which
also produces ACS. Each house has Ter-
mobox-M heat exchangers that provide
individual consumption readings.

The openings dimensions have been
calculated to ensure that direct radia-
tion occurs on the most unfavourable
day of the winter solstice.

First floor houses have a skylight on
the deck facing in two directions.

In winter, when opening the shutters
facing southwards provides you get a
solar collector.

In summer, when closing the blinds
and opening the windows, you get na-
tural ventilation by means of suction.

The average thermal comfort, measu-
red on site is 21°C in winter and 26°C
in summer.
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Foto: José Hevia
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Bofarull house, Els Pallaresos by Josep Maria Jujol

Casa Bofarull
Foto: Carles Oliver

CRITERIS DE SELECCIO DELS MATERIALS
CRITERIA FOR SELECTING MATERIALS

Si prioritzam el producte més salu-
dable i ecologic possible, de km 0, i
econdmicament viable, obtenim la tau-
la seglient aplicada a les Balears:*

C1. Residus locals reutilitzables
Ex.: Alga, palla, portes reutilitzades

C2. Productes ecoldgics locals

Ex.: Mares (pedra arenosa), argila (BTC,
tova, etc.), ceramica cuita amb biomas-
sa, calg aéria

C3. Productes ecoldgics no locals
Ex.: Fusta, calg hidraulica

C4. Productes reciclats o optimitzats
(locals 0 no)

Ex.: Ytong, perfils metal-lics amb 85%
d'acer reciclat

If prioritizing the product as being as
healthy and eco-friendly as possible,
a local product®, in addition to being
economically viable, the following table
applies to the Balearics:

C1. Reusable local waste
E.g. Neptune grass, straw,
doors, etc.

reused

C2. Local eco-friendly products

E.g. Marés sandstone, clay (BTC, ado-
be, etc.), tiles cooked in a biomass kiln,
aerial lime, etc.

C3. Non-local eco-friendly products
E.g. Wood, hydraulic lime, etc.

C4. Recycled or optimized products,
whether local or not.

E.g. Ytong, metal beams with at least
85% recycled steel.

14 SOCIAL DWELLINGS AT SANT FERRAN, FORMENTERA
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Un producte és considerat de km 0 quan es troba
amenys de 100 km del lloc on es consumira. En el
cas de Formentera, hem considerat Mallorca com
akm O per la falta dindUstria local, malgrat que les
dues illes es troben a 160 km de distancia.

A product is considered to be local when it is less
than 100 km from the place where it will be consu-
med. In the case of Formentera, Mallorca has been
considered as local due to the lack of local industry,
although the two islands are 160 km apart.
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MATERIALS UTILITZATS, PER CATEGORIES
MATERIALS USED BY CATEGORY

C1. Residus locals reutilitzables:

— Alillament de la coberta: posidonia
assecada en obra, confinada en pa-
lets d'obra reutilitzats.

— Arids: procedents de I'obra mateixa
durant les fases d'excavacio o resi-
dus de bloc de formigdé cel-lular.

— Fusteria interior i tanques: fusta
reutilitzada procedent d'abocador
(Fundacié Deixalles Mallorca).

C2. Productes locals ecologics:
— Estructura (voltes): llosa de pedra
de mares procedent de Mallorca.

— Referit exterior: calg aéria CL fabricada
a Mallorca cuita mitjangant oli reciclat.

— Paviments exteriors: llosa de mares
de 40 x 80 x 7 cm i rajola ceramica
cuita en forns moruns alimentats
amb biomassa.

— Particions verticals exteriors: bloc
ceramic H-16 cuit en forns moruns
alimentats amb biomassa.

C1. Reusable local waste

— Roof insulation: Posidonia oceani-
ca dried on site, confined in reused
pallets.

— Aggregates: from construction
work itself, during the excavation
phases, or from cellular concrete
block residues.

— Interior carpentry and gates: reused
wood (Fundacio Deixalles Mallorca).

C2. Local eco-friendly products
— Structure (vaults): mares sandstone
slabs from Mallorca.

— External plaster: lime plaster made
in Mallorca using recycled oil as fuel.

— Exterior floors: 40x80x7-cmn mares
sandstone slabs and bricks produced
in biomass kilns known as "morunos”.

— Vertical outdoor partitions: H-16 ce-
ramic blocks produced in biomass kilns.
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C3. Productes no locals ecologics: C3. Non-local eco-friendly products

— Estructura (forjats): fusta laminada ~ — Structure (floors): laminated wood
procedent dAustri, tipus E1 amb segell from Austria, type E1 with PEFC seal.
PEFC. Taulers OSB-IIl amb segell PEFC. OSB-Ill boards with PEFC seal.

— Fusteria exterior: fusta de larix proce- ~ — Outdoor woodwork: larch wood from
dent del Pafs Basc amb segell PEFC. the Basque Country, with PEFC seal.

— Fonamentacié: sabata correguda — Foundations: Non-reinforced NHL-5
de formigé de calc NHL-5 en massa, natural hydraulic lime in bulk.

sense armar.
— Interior floors: NHL-5 natural hy-

— Paviment interiors: llosa de calg draulic lime in bulk, smoothed in situ.
NHL-5 polida in situ.
— Acoustic insulation for interior parti-
— Alllament acustic d'envans interiors: tions: recycled cotton boards.
placa de cotd reciclat.
— Acoustic insulation for the floors:
— Aillament acustic de forjats: placa de Natural cork with FSC seal.

suro natural amb segell FSC.
— Wood protection: Lasur based on

— Pintures: Pintura de silicats per a vegetable raw materials, free from
murs i envans. lead, barium, heavy metals or poly-
urethane.
— Proteccié per a la fusta: lasur a
base de matéries primeres vegetals, — Paints: Silicate paint for walls and
exemptes de plom, bari, metalls pe- partitions.

sants o poliureta.




MATERIALS UTILITZATS, PER CATEGORIES
MATERIALS USED BY CATEGORY

C4. Productes reciclats o optimitzats:

— Estructura (murs): bloc de formigd
celllular YTONG, amb declaracid
mediambiental de producte (EPD
segons la norma ISO 14025 - ecoeti-
queta del tipus ).

— Impermeabilitzacié: EPDM, com a
alternativa a lamines asfaltiques i
de PVC.

— Instal-lacions: no s'utilitza PVC a tota
I'obra. La instal-lacié d'aigua corrent,
ACS i aigles grises es fa mitjancant
polietile i polipropile.

70

C4. Recycled or optimised products

— Structure (walls): YTONG cellular
concrete blocks, with environmental
product declaration (EPD according
to ISO 14025 - eco-label type I1I).

— Waterproofing: EPDM. The use of
asphalt sheets and PVC has been
banned.

— Installations: All electrical installa-
tions are halogen-free (PVC-free).
Water, domestic hot water and grey
water installations are made using
polyethylene and polypropylene.
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Foto: Carles Oliver

SELECCIO DELS MATERIALS MES REPRESENTATIUS
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SELECCIO DELS MATERIALS MES REPRESENTATIUS
SELECTION OF MOST REPRESENTATIVE MATERIALS
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Foto: Carles Oliver

C1. POSIDONIA | PALETS
C1. POSIDONIA & PALLETS

POSIDONIA SECA COM A AILLAMENT
TERMIC A LA COBERTA DE L’EDIFICI
L'alllament depen del contingut de
bombolles d'aire interior. Per tant, qual-
sevol residu local amb un elevat contin-
gut d'aire és un aillant potencial.

A Formentera, un dels residus més
abundants és la fulla morta de posi-
donia a les platges, per la qual cosa
s'ha utilitzat la posidonia seca com a
alllant térmic, tal com es feia en l'ar-
quitectura tradicional. Les bermes de
posidonia morta sén imprescindibles
per conservar l'arena de les platges
durant les tempestes. Aixd no obs-
tant, @ Formentera lacumulacié és
tant elevada, que permet I'Us de les
capes superiors.

DRY NEPTUNE GRASS AS A THER-
MAL INSULATION FOR ROOFS

The insulation depends on the indoor
air bubble content; therefore, any local
waste with a high air content can po-
tentially be used for insulation.

In Formentera, one of the most
abundant types of residue are dead
Posidonia leafs, which is why dry Po-
sidonia oceanica has been used as
thermal insulation, just like it was
used in traditional architecture. The
accumulation of Posidonia ocean-
ica debris (berms) on the beaches
provides very effective protection
against coastal erosion. However, in
Formentera the accumulation is so
high that top layers can be used.



PLANTA PROTEGIDA

La posidonia és una planta protegida.®
Per fer-ne servir, cal una autoritzacié de
la conselleria competent en materia de
medi ambient. La sol'licitud sha d'adrecar
al Servei de Proteccié dEspecies.

L'empresa concessionaria del manteni-
ment de la platja sha encarregat de la
recollida de l'alga, que s'ha limitat exclu-
sivament a les zones en qué el material
acumulat damunt larena de les plat-
ges excedia la quantitat necessaria per
mantenir l'equilibri de l'ecosistema de
dunes costaner; a més, shan pres les
maximes precaucions per no afectar-lo,
sota la supervisid dels tecnics de medi
ambient del Consell de Formentera.

El volum excedent anual de posidonia,
d'uns 4000 m3 permetria aillar tota
'obra nova de lilla.

La recollida de posidonia esta prohibida i
durament sancionada, excepte en els ca-
sos autoritzats. El decret sobre la posido-
nia de les llles Balears, actualment en fase
de redacci¢, ja ninclou I'Gis en l'edificacio.

PROTECTED PLANT

The Posidonia oceanica is a protected
plant*® and its use must be authorised
by the Ministry of Environment by appl-
ying to the Service of Protected Species.

It has been collected by the company
awarded the contract for beach main-
tenance and has been limited exclusi-
vely to the areas in which the material
accumulated on beaches exceeds the
amount necessary to maintain the ba-
lance of the coastal dune ecosystem
and extreme care has been taken not
to affect this ecosystem, under the su-
pervision of the environment techni-
cians from the Council of Formentera.

The annual surplus volume of Posidonia,
around 4000 m?, would be sufficient to
insulate all new dwellings on the island.

The illegal collection of Posidonia is
prohibited and strict sanctions apply,
except in authorised cases. The new
Posidonia Decree of the Balearic Is-
lands, which is currently being drafted,
includes its use in construction work.

SELECTION OF MOST REPRESENTATIVE MATERIALS

Ca Mari, Formentera.
Foto: Carles Oliver

48. La posidonia esta protegida per la Directiva 92/43/
CEE, d'habitats.

48. Posidonia oceanica is protected by the Habitats Direc-
tive 92/43/EEC
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INTERIOR R Temp. 2 Husmi,

- ' = ASSAJOS AMB LA UIB

Ay La posidonia no requereix tractament

TESTS WITH THE UIB
Posidonia does not require artificial

‘ artificial, ja que la sal de la mar actua

com a conservant i biocida.

Per comprovar-ne la validesa com a
aillament i determinar el coeficient de
conductivitat termica, es varen fer tres
assajos diferents en col-laboracié amb
la Universitat de les llles Balears (UIB).
El resultat va ser un éxit.

— EI primer assaig va ser mitjancant
dos sensors registradors de dades
(datalogger) PCE - HT 71.

— El segon, mitjancant un forn d'asse-
catge comparant els resultats amb
poliestire expandit.

— | el tercer, mitjangant un mesurador
de flux de calor seguint les especifi-
cacions de la norma UNE 8301.

L'aillament de posidonia seca propor-
ciona una U: 0,2936 W/m?2°C i A: 0,044
W/mk per a una densitat de 185 kg/m?
i 16 cm de gruix.

treatment as sea salt acts as a preser-
vative and a biocide.

In order to ensure its worthiness as in-
sulation and to determine its thermal
conductivity, three different tests were
carried out in collaboration with the
University of the Balearic Islands (UIB).
The result was a success.

— The first test involved the use of two
PCE-HT 71 data logger sensors.

— The second, using a drying oven,
sought to compared the results
against expanded polystyrene.

— The third, involved using a heat
flow meter pursuant to UNE-EN
12664:2002.

Dry Posidonia insulation provides a U:
0.2936 W/m2°C and A: 0.044 W/mK for
a density of 185 kg/m? and a thickness
of 16 cm.



EL PROCES

Una vegada col-locats els palets d'obra
reutilitzats de 16 cm d'altura, s'estén la
posidonia seca a rad de 20 kg/m?2.

La compactacié per aconseguir 185
kg/m® es va fer manualment, enfon-
yant amb peus i mans les fulles entre
els palets que formen la subestructura
on es claven els taulers OSB.

Després es va impermeabilitzar amb
EPDM i es va protegir amb lloses de
pedra de mares muntades en sec com
a paviment.

L'olor de mar va impregnar I'obra du-
rant tot el procés.

La soluci¢ és aplicable a tots els llocs
de la Mediterrania amb excedent de
posidonia.

THE PROCESS

Once the re-used 16-cm high cons-
truction pallets were put in place, dry
Posidonia has to be extended at a rate
of 20 kg/m?.

The compaction process to obtain 185
kg/m? was performed manually, with
participants using their hands and feet
to push the leafs between the pallets
that form the substructure to which the
OSB boards are nailed.

Afterwards, the boards were water-
proofed with EPDM and protected with
sandstone slabs the form of paving.

The smell of the sea was apparent on
the site throughout the process.

The solution applies to all locations in
the Mediterranean with a surplus of
Posidonia.
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Fotos: Carles Oliver

77



78



SELECTION OF MOST REPRESENTATIVE MATERIALS




Mostra d'alga seca anterior a 1391
Dry posidonia sample before 1391

49. Estudis preliminars del 2016 de l'enteixinat de La Sa-
piencia, construit abans del 1391 i possible residencia
dels descendents de Ramon Llull.

. Consell Superior d'Investigacions Cientifiques. Previsi¢
realitzada amb un escenari moderadament optimista
d'emissié de gasos d'efecte hivernacle.

51.www.imedea.uib-csic.es/communication_details.

php?id=9&tp=n.

5

o

49, Restoration workshop of the Diocese of Mallorca, pre-
liminary studies undertaken in 2016 on the wooden
floor of the Sapiencia, built prior to 1391 and the pos-
sible residence of the descendants of Ramon LIull.

50. Spanish National Research Council. Forecast under a

moderately optimistic scenario in terms of greenhou-
se gas emissions.

.www.imedea.uib-csic.es/communication_details.

php?id=9&tp=n

5
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DURABILITAT

La posidonia seca és imputrescible ino
té depredadors naturals fora del medi
marf, per la qual cosa té una durabilitat
illimitada en condicions d'ds normals.

Sha utilitzat ininterrompudament en lar-
quitectura tradicional de les Balears i es-
pecialment a les PitiUses fins al segle XX.

En les mostres de posidonia seca del
segle XIV cedides per Antonia Reig, di-
rectora del Taller de Restauracio del
Bisbat de Mallorca, procedents de l'en-
teixinat del claustre de La Sapiéncia®
de Palma, s'hi pot constatar el perfecte
estat de conservacié; per tant, la posi-
donia té una vida util que supera els
600 anys.

Segons els historiadors F. Tugores i
J. Morata, a tots els enteixinats cons-
truits a Palma entre els segles XIV i XVII
es va utilitzar posidonia seca per pro-
tegir la fusta de la humitat i els xilofags.

DURABILITY

Dry Posidonia does not rot and has no
natural predators outside the marine
environment, so its durability is unlimi-
ted under normal conditions of use.

It was used uninterruptedly in the tra-
ditional architecture of the Balearic
Islands and especially in the Pitiusas
until the start of the 20th century.

The samples of dry Posidonia dating
back to the 14th century provided by
Antonia Reig, Director of the TRBM*,
taken from the coffered ceiling of the
cloister at the Sapiencia de Palma
show a perfect state of conservation;
therefore, its useful life is more than
600 years.

According to hisorians F. Tugores i J.
Morata, all palaces built in Palma be-
tween the 14th and 17th centuries
used dry Posidonia in wood panelling
to protect the wood from moisture
and xylophages.



EXTINCIO DE LES PRADERIES DE POSI-
DONIA PER L'ESCALFAMENT GLOBAL
Les praderies marines de posidonia
sén essencials com a embornals de
CO,. Malgrat aixo, segons el CSIC*®
durant el segle XXI perdran el 90% de
densitat per l'augment de la tempera-
tura de la mar, en un procés que es
podria iniciar en uns quaranta anys, fet
que provocaria l'extincié funcional de
I'especie i que donaria lloc a l'allibera-
ment del gas absorbit durant segles.”!

Per aix0, la reducci6 de CO, enla cons-
truccié contribueix directament a pro-
tegir la posidonia.

EXTINCTION OF THE POSIDONIA
PRAIRIES DUE TO GLOBAL WARMING
Posidonia meadows are an essential
CO, sink. However, according to the
Spanish National Research Council*®,
during the 21st century their density
will decrease by 90% due to the in-
crease in sea temperature, as part of
a process that will begin in about 40
years, resulting in the functional extinc-
tion of the species, giving rise to the re-
lease of absorbed gas for centuries.”

Therefore, the decrease in CO, released
as part of construction contributes di-
rectly to the protection of the species.

SELECTION OF MOST REPRESENTATIVE MATERIALS

Foto: Fundacié CRAM
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Cl1. FUSTERIA REUTILITZADA EN INTERIORS | TANQUES
C1l. REUSED WOODWORK IN INTERIORS AND GATES
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Foto: José Hevia



Les barraques de les barques de For-
mentera ens recorden I'época en qué
la reutilitzacié era una de les poques
vies possibles d'obtencié de matéries
primeres.

Tota la fusteria interior dels habitatges
i les persianes de lamelles verticals
a la PB s'ha fet amb fusteria reutilitza-
da i amb taulons de nord vell (pi roig)
procedents de somiers abandonats
gestionats per la Fundacio Deixalles de
Mallorca. A les instal-lacions d'Eivissa no
disposen de fusteries de segona ma.

La Fundacié Deixalles és una entitat
sense anim de lucre. El seu objectiu fo-
namental és la insercio sociolaboral de
col-lectius vulnerables de les llles Ba-
lears mitjangant la recuperacié i el reci-
clatge de residus i activitats ambientals
en general.

La reutilitzacié d'aquesta fusteria pro-
porciona lavantatge d'aprofitar fustes
de primera qualitat (nord vell, pi d'Ore-
gon, etc.), majoritariament d'edat su-
perior a 50-70 anys, fet que garanteix

Formentera's boat shacks remind us
of the time when recycling was one of
the few possible ways of obtaining raw
materials.

All indoor carpentry in these dwell-
ings and the vertical shutters on the
ground floor were made using recy-
cled wood and planks made from old
pine stripped from abandoned beds
managed by Fundacion Deixalles in
Mallorca. There are no second-hand
carpenters in Ibiza.

Fundacién Deixalles is a non-profit
organisation whose main objective is
to ensure the socio-labour insertion
of vulnerable groups in the Balearic
Islands through the recovery and recy-
cling of waste and environmental activ-
ities in general.

The reuse of this wood makes it possi-
ble to put top-quality wood (old pine,
Oregon pine, etc.), generally more
than 50-70 years old, to reuse; this
guarantees the natural growth of the
tree and a drying process that is no

SELECTION OF MOST REPRESENTATIVE MATERIALS

Barraques de Formentera
Foto:Laura Frontera

Barres de llit de Deixalles
Abandoned bed planks from Deixalles
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Foto: MIEL arquitectes

el creixement natural de larbre i un
procés dassecatge inaccessible avui
dia. Per tant, es converteixen en objec-
tes Unics i irrepetibles, i constitueixen
una gran riquesa per incorporar a l'ar-
quitectura en general.

En el procés de selecci¢ de les fuste-
ries s'han evitat les que presenten un
elevat atac de corc o insectes xilofags,
ja que es podrien estendre a la resta
de I'habitatge.

Les fusteries originals s’han ampliat o
retallat segons les necessitats, i shan
penjat de guies corredisses tipus Klein,
ja que permeten que les mesures de la
porta i el buit no coincideixin mentre
el buit sigui de mida inferior. Qualsevol
porta batent és susceptible de ser reu-
tilitzada com a corredissa.

Entotal, s’han instal-lat més de 100 fus-
teries reutilitzades.

longer available, and therefore these
objects are become unigue and un-
repeatable, making it possible to in-
corporate items of great wealth into
architecture in general.

As part of the woodwork selection pro-
cess, samples showing signs of wood-
worm or xylophagous insect infesta-
tion have been ruled out, as they could
extend to the rest of the house.

The original woodwork has been ex-
tended or trimmed as needed and it
has been hung on Klein sliding guides,
as this means that although the size
of the door and gap do not match, the
gap is reduced insofar as possible. All
swinging doors can be reused as slid-
ing doors.

More than 100 items of recycled wood-
work have been installed.
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C2. CALC AERIA
C2. AERIAL LIME
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Foto: Carles Oliver



Referit de calg aéria hidratada en for-
mat pasta a les faganes per impermea-
bilitzar els murs de carrega mitjancant
un revestiment transpirable.

La calg, envellida 12 mesos, procedeix de
la fabrica Unicmall de Felanitx, Mallorca.

El combustible utilitzat per a la fusio
de la pedra en cal¢ ha estat oli reci-
clat, cosa que redueix en un 60% les
emissions de CO, en relaci6 amb I'Us
d’energies fossils.

El referit s'aplica en tres capes: dues de
base amb un gruix total de 2 cm i una
malla de fibra de vidre entremig de
tota la superficie, i una capa d'acabat
fi de 3-5 mm.

El morter gruixat inclou un armat de
0,2% de fibres de polipropile per evitar
la fissuracié per retraccio.

El mur de suport s'ha tractat prévia-
ment amb una imprimacié compatible.

Hydrated lime plaster on the facades
to waterproof the load walls with a
breathable coating.

The lime, aged for 12 months, was
sourced from the Unicmall factory in
Felanitx, Mallorca.

The fuel used to melt the lime is recy-
cled oil, reducing CO, emissions by 60%
compared to the use of fossil fuels.

The plaster is applied in 3 layers. Two
coarse layers with a total thickness of
2 ¢cm and an intermediate mallatex
across the entire surface plus a thin
layer of 3-5 mm.

The thick mortar includes a 0.2% poly-
propylene fibre reinforcement to pre-
vent cracking during retraction.

The support wall has been pre-treated
with a compatible primer.

SELECTION OF MOST REPRESENTATIVE MATERIALS

Foto: José Hevia
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C2. MARES DE CAS BUSSO

C2. CAS BUSSO SANDSTONE
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Foto: Carles Oliver

El marés és una pedra arenosa de les
llles Balears que s'extreu en blocs de
40 x 40 x 80 cm i que resulta molt util
per a I'execucié de murs i voltes.

Les caracteristiques daquesta pedra de-
penen del seu origen, calcarenita (grans
darena cimentats amb el calci de les
petxines de mol-luscs) o eolianita (arena
sedimentada). Per tant, cada pedrera té
propietats molt diferenciades, amb resis-
tencies que varien entre 25 i 630 kg/cm2.

Tal com succeeix amb la fusta, el nom
geneéric resulta poc descriptiu i és im-
prescindible seleccionar la pedrera
adequada a I'Us requerit. Es recoma-
na la publicacid £/ mares, de R. San-
chez-Cuenca, en que es descriuen les
caracteristiques (densitat, porositat,
resistencia, color, etc.) de les denou pe-
dreres en actiu a Mallorca. A Formente-
ra, les pedreres ja shan esgotat o deixat
d'explotar.

En aquest projecte, sha seleccionat la
pedrera de Cas Busso, de primera qua-
litat, amb les caracterfstiques seglients:

Marés is a type of sandstone native
to the Balearic Islands extracted in
40x40x80-cm blocks; it is very useful
in the construction of walls and vaults.

Its characteristics depend on its origin,
whether calcarenite (sand grains ce-
mented by the calcium of shells of mol-
luscs) or eolianite (sedimented sand),
and therefore each quarry has very dif-
ferent properties, with resistances vary-
ing between 25 and 630 kg/cm2.

Therefore, as is the case with wood, its ge-
neric name is not very descriptive and it is
essential that the quarry selected is appro-
priate based on the required use. The pub-
lication EL MARES, by R. Sanchez-Cuenca,
comes highly recommended, offering a
description of the features (density, poros-
ity, resistance, colour, etc.) of the 19 active
quarries in Mallorca. In Formentera, the
quarries have already been depleted or
extraction activities have ceased.

As part of this project, we chose to use
the Cas Busso quarry, offering 1st-rate
quality, with the following characteristics:



— Color blanquinds, compacta, densa,
sense gra, molt dura

— Densitat aparent: 2,1 g/cm3

— Porositat oberta: 45,6%

— Resistéencia a la compressio:
557-627 kg/cm?

El mares s'ha utilitzat com a element
estructural per executar les voltes dels
aljubs, com a alternativa als forjats de
formigd armat i evitar la corrosio de les
armadures, i aixi perllongar-ne indefi-
nidament la durabilitat.

Les juntes de les voltes shan pres amb
ciment de calg NHL-5, ja que el mares
és guimicament incompatible amb el
portland.

També sha utilitzat com a paviment
flotant a la coberta, amb peces de 40 x
80 x 7 cm amb la junta oberta, col-loca-
des en sec, i com a escalons massissos
de 80x18,5x25cm.

La utilitzacié del mares permet reduir en
un 60% les emissions de CO, en relacié
amb el mateix element de formigd.>

SELECTION OF MOST REPRESENTATIVE MATERIALS

— Whitish colour, compact, dense,
no grains, very hard.

— Bulk density: 2.1 g/cm3.

— Open porosity: 45.6%.

— Compressive strength:
557-627 kg/cm?.

Marés has been used as a structur-
al element to construct the vaults of
cisterns, as an alternative to the rein-
forced concrete slabs and to avoid the
corrosion of reinforcements, thus pro-
longing their durability indefinitely.

The vault joints have been made using with
NHL-5 lime cement, as Mares is chemically
incompatible with Portland cement.

It has also been used as a floating floor
inthe roof, in 40x80x7-cm slabs with an
open joint, laid dry in and 80x18.5x25-
cm solid steps.

Foto: Carles Oliver

52. Estudis propis en collaboracié amb la Direccié Gene-
The use of Mares reduces emissions by ral dEnergia i Canvi Climatic del Govern de les llles
60% compared to concrete alternatives.> Balears a partir del BEDEC de I'TEC.
52.0wn research carried out in collaboration with the
General Directorate of Natural Environment, Environ-
mental Education and Climate Change of the Balearic
Islands Government, using the ITEC's BEDEC.
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C2. CERAMICA
C2. BRICKS & TILES

Les tapies del carrer i els murs mitgers
permeables shan fet amb maons H-16
procedents de la teulera de Can Mas-
car6 a Vilafranca, Mallorca.

S’han col-locat amb els forats vists, gi-
rats 90° respecte a la direccié habitual,
per permetre la circulacié de laire i re-
frescar linterior dels habitatges sense
deixar de projectar ombra a l'estiu. A
més, aixi No s'oposa resisténcia a l'em-
penta horitzontal del vent.

Les rajoles, fabricades a la teulera Soler
de Felanitx, Mallorca, shan utilitzat als
rafecs que protegeixen les finestres, en
paviments exteriors, llindars, escopidors
i en els enrajolats de banys i cuines.

Les rajoles esmaltades estan fetes a
ma una a una, i no n'hi ha cap d'igual.

Totes les peces ceramiques de l'obra
s'han cuit en forns moruns alimentats
amb biomassa, cosa que redueix en
un 60% les emissions de CO, respecte
a la utilitzacié d'energies fossils.>

The outer-facing walls and permeable
dicing walls have been made using
H-16 bricks sourced from the Can Mas-
caro factory in Vilafranca, Mallorca.

They have been placed with the ho-
les exposed, rotated 90° compared
to their usual direction, allowing air to
circulate and cool the inside of houses
while still offering shade in the sum-
mer. Furthermore, there does not in-
hibit resistance to the horizontal thrust
of the wind.

The tiles, made at the Soler pottery in
Felanitx, Mallorca, have been used in the
eaves that protect the windows, as out-
door paving, in doorways, roof railings
and in the tiled bathrooms and kitchens.

The glazed tiles are made one at a time
by hand, and no two tiles are the same.

All the bricks and tiles used in cons-
truction work have been baked in bio-
mass mortar kilns, reducing CO, emis-
sions by 60% compared to the use of
fossil fuels.

SELECTION OF MOST REPRESENTATIVE MATERIALS

53.

53.

Fins ara hem localitzat forns moruns dedicats a la
fabricacié de materials ceramics per la construccié
a Andalusia, llles Balears i Murcia. Desconeixem si
existeixen altres fabriques ceramiques a Espanya que
funcionin al 100% amb energies renovables, pel que
en qualsevol cas es tracta d'un ofici de gran valor pa-
trimonial i etnologic que requereix proteccié per part
de Administraci6.

Up to now, we have located this type of “moruno”
kilns used for the production of building materials
in Andalusia, the Balearic Islands and Murcia. We do
not know if there are other ceramic factories in Spain
that operate with 100% renewable energies. In any
case, it is a trade of great patrimonial and ethnolo-
gical value and, therefore, the Administration must
protect it.
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Maons H-16 procedents de la teulera de Can Mascaré a Vilafranca, Mallorca.
H-16 Bricks made in Can Mascaré kiln in Vilafranca, Mallorca.

Rajoles fabricades a la teulera Soler de Felanitx, Mallorca.
Tiles made in Soler kiln in Felanitx, Mallorca.

Fotos: Marc Martinez Sarrado



Foto: José Hevia
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C3. FUSTERIES EXTERIORS DE FUSTA DE LARIX

C3. EXTERIOR USE OF LARCH WOOD

Foto: José Hevia

Les finestres exteriors shan fet amb
fusta laminada de larix amb segell
PEFC procedent del Pais Basc.

Aquesta fusta presenta una conductivi-
tat térmica molt reduida, A: 0,11 W/mKk,
cosa que significa que és un bon aillant,
especialment si es compara amb lalu-
mini (209,3-237) o lacer (47-58).

SALUT | DURABILITAT

La fusta és transpirable i no conté ele-
ments toxics. El tractament de protec-
Ci6 s'ha fet amb lasur ecologic exempt
de poliureta i pintura Vindo 629 de la
casa Livos, exempta de plom i metalls
pesats.

Un disseny correcte implica seleccionar
una fusta adequada a l'Gs. La fusta de larix
és imputrescible i no presenta blavor.

A les facanes s'han col-locat rafecs cera-
mics de 20 cm per evitar la pluja directa.

Les persianes s’han fixat sense marg,
amb una separacié minima de 0,5-1
cm entre 'obra humida i la fusta.

The outdoor windows have been made
using laminated larch wood with the
PEFC seal from the Basque Country.

This wood has a very low thermal con-
ductivity A: 0.11 W/mk, which means
it provides good insulation, especia-
lly when compared with aluminium
(209.3-237) or steel (47-58).

HEALTH AND DURABILITY

It is breathable, and contains no toxic
elements. The protection treatment
has been applied using eco-friendly
lasur, which features no polyurethane
and Vindo 629 paint made by Livos.

A correct design involves selecting a
suitable wood to use. The larch wood
does not rot and does not show signs
of blue mould.

In the fagades, 20-cm ceramic eaves have
been installed to avoid direct rainfall.

Shutters have been installed without a
frame, with a minimum separation of 0.5-
1 cm between wet work and the wood.
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CONTAMINACIO DERIVADA
DE LA FABRICACIO DE FINESTRES

Energia M)/kg kgCO,/kg

Alumini 0% reciclat 266,09 39,10
Alumini 20% reciclat 221,82 32,58
Fusta FSC 4,00 0,21
Fusta reutilitzada 0,00 0,00

CONTAMINATION DERIVED FROM
THE PRODUCTION OF WINDOWS

Energy M)/kg kgCO,/kg

Aluminium 0% recycled  266.09 39.10
Aluminium 20% recycled  221.82 32.58
FSC wood 4.00 0.21
Reused wood 0.00 0.00

Foto: José Hevia
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C3. CALC HIDRAULICA NHL-5
C3. HYDRAULIC LIME NHL-5
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Panted d'Agrippa, Roma Agrippa’s Pantheon, Rome



Per que cal utilitzar formigd de cal¢? Es
pot arribar a una reduccié demissions
de CO, de prop del 15% sense modifi-
car les tipologies d'edificacié habituals
mitjan¢ant la substitucié de materials
convencionals per altres de menys con-
taminants en capitols d'acabats com ara
pintures, paviments, fusteries o referits.
No obstant aix0, cal actuar en els capi-
tols d'excavacié, fonamentacié i estruc-
tures per assolir reduccions del 50%.

El formigd de calg, utilitzat des del 300
aC pels romans i present en tota l'arqui-
tectura tradicional europea, absorbeix
entre un 45% i un 62% del CO, produit
mentre es fabrica. Es pot aconseguir el
100% d'absorcié de CO, en cicles de
vida molt prolongats. El material es va
deixar d'utilitzar durant el segle XX per-
queée senduria lentament i tenia baixa
resisténcia en comparacié amb el port-
land, la qual cosa nimpedeix I'Us en es-
tructures de pilars en al¢ada.

El prototip sha dissenyat amb forjats lleu-
gers i murs de carrega que transmeten
unes carregues inferiors a 0,8 N/mm? a

Why use lime concrete? CO, emis-
sions can be reduced by around
15% without having to change nor-
mal building habits, replacing con-
ventional materials with less pollu-
ting alternatives in finishes such as
paintwork, flooring, carpentry or
plastering. However, action must be
taken during excavation, foundation
and structural work to reduce emis-
sions by up to 50%.

Lime concrete, used since 300 BC by
the Romans and present in all tra-
ditional European architecture, ab-
sorbs between 45% and 62% of the
CO, produced during its production,
reaching 100% CO, absorption in very
long life cycles. The material fell out
of use during the 20th century due to
slow setting times and low resistance
compared to Portland cement, which
prevents its use in multi-level pillar
structures.

The prototype has been designed with
light slabs and load-bearing walls that
transmit loads of less than 0.8 N/mm? to

SELECTION OF MOST REPRESENTATIVE MATERIALS

Fonamentacio de calg en massa
Lime Foundation
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Trespol de calg
Lime Pavement
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les sabates corregudes de 60 x 50 cm,
per demostrar la viabilitat de la calg NHL-5
com a formigd estructural, amb una resis-
tencia igual o superior a 5 Mpa i perfode
d'enduriment de 360 dies.

Sha formigonat per tongades de gruix va-
riable entre 15120 cm. La dosificacié em-
prada ha estat 1/1/1 (calg, arena, grava) a
les capes superiors i 2/3/5 a la inferior. En
la determinacié de les diferents dosifica-
cions, shan tengut en compte tant la infor-
macio de laplicacio tradicional del formigd
de cal¢ com la informacié tecnica associa-
da al marc normatiu establert, que es pot
consultar en la memoria del projecte.

S'ha fet un assaig de 291 provetes des-
tinades a determinar la resisténcia del
formigd de calg en una situacid real
d'obra. Shan emprat diferents dosifica-
cions possibles per proporcionar tota la
informacio possible amb vista a projec-
tes futurs. Amés, shan fet altres 70 pro-
vetes de formigd de cal¢> amb una pe-
tita proporcié de ciment blanc de <20%
per accelerar 'enduriment de tots els
paviments interiors, de formigd vist.

the 60x50-cm footings to demonstrate the
viability of NHL-5 lime as structural concre-
te with a strength equal to or greater to 5
Mpa and setting period of up to 360 days.

Concrete has been laid in layers of varia-
ble thickness, ranging between 15 and 20
cm. The ratio used was 1:1:1 (lime, sand,
gravel) in the upper layers and 2:3:5in the
lower layer. In establishing the different
ratios, both the information on the tra-
ditional application of lime concrete and
the technical information associated with
the existing regulatory framework have
been taken into account, which can be
found in the project report.

291 test specimens were tested to
determine the resistance of lime con-
crete in real working conditions, using
different possible ratios to provide all
possible information for the purposes
of future projects. In addition, another
70 lime concrete specimens® with a
small proportion of white cement of
<20% have been taken to accelerate
the setting of all exposed concrete in-
door flooring.



Les soleres tenen 10 cm de gruix a la
PBi7 cmala P1, per reduir la carrega,
i shan abocat sobre una lamina imper-
meable transpirable de polietile. Estan
armades amb fibres de polietile i malla
de fibra de vidre continua especifica per
a paviment de 40 x 40 mm i 135 g col-lo-
cada a 3 cm de la cara inferior de la so-
lera. Shan disposat juntes flexibles de 5
mm a tot el perimetre i juntes de retrac-
cié mitjancant perfils de polipropile de
5x45mm formant pastilles de superficie
maximade5m2alaPBi4m?alaP1.

L'acabat s'ha fet empolvorant 50% are-
na de silex i 50% calg; poliment amb
llana a ma, en tres fases consecutives
a la manera tradicional. El paviment
s’ha mantengut humit durant 30 dies
i una setmana sense trepitjar. Sha im-
permeabilitzat amb hidrofugant ecolo-
gic amb silicat de sodi tipus Welaan
Eco-Hidro-Sell.

Slabs are 10-cm thick on the ground
floor and 7-cm thick on the 1st floor, to
reduce the load, and they have been
poured on a waterproof breathable
sheet of polyethylene. They have been
reinforced with polyethylene fibres
and continuous mallatex specific to
40x40 mm and 135 gr floors placed 3
c¢m from the bottom face of the slab.
Flexible 5 mm joints have been laid
around the perimeter and retraction
joints using 5x45-mm polypropylene
profiles forming maximum surface
area pads of 5 m? on the ground floor
and 4 m? on the first floor.

The finishing layer has been made by
sprinkling flint sand and lime at a ra-
tio of 50:50, and smoothed by hand
using a grout float, in 3 consecutive
phases as is traditional. The flooring
has been kept moist for 30 days and was
not stepped on for a week. It has been
waterproofed using ecological Welaan
Eco-Hidro-Sell based sodium silicate
water-repellent product.

Provetes de formigd de calg
Lime concrete specimens

54. La calg hidraulica d'aquesta obra procedeix de
Catalunya, es cou a 900°C i les emissions de
CO, son de 400 kg/CO, per tona de calg. Pero
si shagués utilitzat biomassa o altres energies
netes com a combustible les emissions serien
de 160 kg/CO, per tona.

54.The hydraulic lime used in this construction
was sourced from Catalonia, is baked at 900°C
and CO, emissions are 400 kg/CO, per tonne
of lime. However, if biomass or other clean
energies had been used for the purposes of
combustible, emissions would be 160 kg/CO,
per tonne.

SELECTION OF MOST REPRESENTATIVE MATERIALS
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C3. FORJATS DE FUSTA LAMINADA | TAULERS OSB 11l

C3. LAMINATED WOODEN SLABS AND OSB/3 BOARDS

Els forjats (sostres) estan formats pels
elements estructurals seglents:

A. Jasseres de fusta laminada de pi
GL36 de secci¢ 20 x 40 cm i bigues
GL24 de secci¢ de 12 x 18 cm, pro-
cedents d’Austria amb segell PEFC.

B. Panell estructural d'encenalls orien-
tats de fusta de pollancre, tipus
OSB Il de 2 cm de gruix, procedent
d'ltalia amb segell PEFC.

Sha aplicat biocida exclusivament a
les parts ocultes de la fusta. Els caps
embotits en el mur s’han recobert amb
cartrd reutilitzat de caixes i embalatges
perqué absorbeixi la humitat que arri-
ba a la fusta.

Les emissions de CO, sén de 23 kg/CO,
per metre quadrat de forjat.

Les emissions d'un forjat unidireccio-
nal de formigo per a llums equivalents
son de 245 kg/CO,,.

The slabs (ceilings) consist of the fol-
lowing structural elements:

A. 20x40-cm  laminated GL36 pine
beams of section and 12x18-cm
GL24 beams, sourced from Austria
with the PEFC seal.

B. Structural panel of oriented chips
of poplar wood, OSB Il type 2-cm
thick, from Italy with PEFC seal.

Biocide has been applied exclusively
to the hidden parts of the wood. The
heads embedded in the wall have been
coated with reused cardboard boxes
and packaging to absorb any moisture
that reaches the wood.

CO, emissions are 23 kg/CO, per m? of
wood slabs.

Emissions made by a one-way con-
crete slab for equivalent lamps are 245
kg/CO,.

Foto: José Hevia
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La solucié de la fagana és el resultat
d'una comparativa ambiental feta per
la consultoria Societat Organica en la
qual s'han valorat diferents solucions
de fagana amb el mateix coeficient de
transmitancia U: 0,36. S'ha optat per la
solucié amb menys energia incorpo-
rada (498 Mj/m?), composta per murs
de carrega de formigé alleugerit tipus
YTONG, o similar, de les caracteristi-
ques seguents:

— Ample de 30 cm i densitat de 350
kg/m3 a l'orientacié nord per reduir
les perdues a I'hivern.

— Ample de 25 cm i densitat de 350
kg/m3 a la resta de murs de facana.

— Ample de 30 cm i densitat de 500
kg/m3 a les mitgeres entre habitatges
per complir la normativa acustica.

L'interior s'ha pintat directament sobre
el bloc amb silicats, sense enguixar,
per evitar el consum de materials i
d’energia addicional.

The solution used in the facade is the
result of an environmental comparison
carried out by Societat Organica con-
sultancy firm, in which different facade
solutions with the same transmittance
coefficient of U: 0.36 were assessed
and the solution with the lowest incor-
porated energy (498 Mj/m?) chosen,
comprising load-bearing walls with YT-
ONG-type lightened concrete, or sim-
ilar, with the following characteristics:

— Width of 30 cm and density of 350
kg/m3 facing north to reduce losses
in winter.

— Width of 25 cm and density 350 kg/
m3 in all other facade walls.

— Width of 30 cm and density of 500 kg/
m3 in the walls dividing dwellings to
comply with the acoustic regulations.

On the inside, the block has been
painted directly using silicates, without
plastering, to avoid the consumption
of materials and additional energy.

SELECTION OF MOST REPRESENTATIVE MATERIALS




104



1.129

=
S~
3

<
I
wn
wn
1)
wn

\e)
w
~

Cardboard-plaster

o]
w
e

—|
=
)
=
3
5]
[aR
o
<

[o0]
w
[oe]

Perforated Brick

707

o))
w

Perforated Brick 24

615

Perforated Brick 19 (Biomass)

615

Perforated Brick 19

498

(&)
o
()
o
3
[a)
=
o
—
0]
(&)
1)
()
o
3
[a)
=
o
—+
0]
wu
w

W
(0)0)
(&)
O
~
3

N,

<
v
wn
wn
™
(%]

[}

=}

Cardboard-plaster

[@))]
~

_|
>
I}
=
3
(@)
o
o
<

~
N

Perforated Brick

Perforated Brick 24

44

Perforated Brick 19 (Biomass)

58
Perforated Brick 19

SELECTION OF MOST REPRESENTATIVE MATERIALS

103 Lo, i e

105



GESTIO DEL CICLE COMPLET DE L’AIGUA
MANAGEMENT OF THE ENTIRE WATER CYCLE
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Per reduir el consum d'aigua de xarxa
de 220 a 88 litres per persona i dia,
s'’han aplicat les mesures seguents:

1. Disseny eficient de la installacié de
'ACS i de la ubicacid de les aixetes, totes
situades a menys d'un metre de linter-
canviador d'aigua calenta per no malgas-
tar aigua freda.

2. Mecanismes destalvi en cuina i banys
(reductors de pressiod i cabal, aixetes amb
obertura en fred, etc.).

3. Aljubs d'aigua de pluja de 6 m3 cada
un, situats sota les set terrasses a la
PB, per regar de forma automatitzada
les plantes sembrades amb funci¢ bio-
climatica (11 arbres i 40 plantes enfila-
disses). El regim estacionari de pluges
és de 345 I/m? anuals i el sistema dispo-
sa de 450 litres al dia per destinar al reg
durant els tres mesos de l'estacio seca.

En tractar-se d'habitatges de lloguer ges-
tionats per I1BAVI, no shi permet la sem-
bra de gespa, que en aquest clima cons-
titueix un Us irresponsable dels recursos.

In order to reduce the consumption of
mains water from 220 to 88 litres per
person per day the following measures
have been implemented:

1. Efficient design of the domestic hot
water installation and the location of
faucets, all less than one meter from
the hot water exchanger to avoid wast-
ing cold water.

2. Saving mechanisms in kitchens and
bathrooms (pressure and flow reduc-
ers, taps that open when cold, etc.).

3. Rainwater cisterns of 6 m3 each, lo-
cated beneath the 7 terraces on the
ground floor, to provide automated ir-
rigation to the plants sowed that serve
a bioclimatic function (11 trees and 40
climbing plants). The steady rainfall
rate is 345 |/m? per year and the sys-
tem has 450 litres per day for the pur-
poses of irrigation during the 3 months
of the dry season.

In terms of rental housing managed by
IBAVI, lawns are banned, which in this

MANAGEMENT OF THE ENTIRE WATER CYCLE

55. Consum estadistic d'aigua en habitatges amb jardi de
les Normes subsidiaries de Formentera i la Universi-
tat Autonoma de Barcelona (UAB).

55. Statistical water consumption in homes with garden
of the subsidiary rules of Formentera and the Auto-
nomous University of Barcelona (UAB).
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Aigua potable
Drinking water

Aigua de pluja
Rain water

Aigua depurada
Purified water

Fossa septica
Septic tank
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4. Al pati central, s'hi ha situat un fito-
depuradora® d'aigles grises que rege-
nera l'aigua procedent de les dutxes,
per reutilitzar-la en els vaters (estadis-
ticament, és el 20% de consum d'aigua
per dia i persona). L'aljub té una capa-
citat de 17 m3.

Les plantes seleccionades pel paisatgis-
ta Salvador Canyis sén Phragmites aus-
tralis, Typha angustifolia, Iris pseudoaco-
rus, Mentha aquatica i Lithrum salicaria.

5. Xerojardineria. Seleccié d'espécies
autoctones i alloctones adequades:
Celtis australis (lledoner), Ficus carica
(figuera), Parthenocissus quinquefolia
(parra verge) i Bougainvillea spectabilis
(buguenvil-lea). Sistemes de reg efi-
cient, evitant els aspersors.

climate would constitute an irresponsi-
ble use of resources.

4. In the central courtyard, a grey wa-
ter phyto-purification system®® has
been installed to regenerate shower
water for use in the toilets (statisti-
cally 20% water consumption per day
and person). The cistern has a capac-
ity for 17 m3.

The plants selected by the landscap-
er Salvador Canyis are Phragmites
australis, Typha angustifolia, Iris pseu-
doacorus, Mentha aquatica and Li-
thrum salicaria.

5. Landscape gardening. Selection of
suitable native and non-native species:
Celtis australis (almez), Ficus carica (fig
tree), Parthenocissus quinquefolia (vir-
gin vine), and Bougainvillea spectabilis
(bougainvillea) and efficient irrigation
systems, avoiding sprinklers.

MANAGEMENT OF THE ENTIRE WATER CYCLE

Phragmites australis
Foto: Le petit herboriste

Typha angustifolia
Foto: Johann Jaritz

56. Fitodepuradora seca de flux horitzontal.
56. Horizontal dry flow phyto-purification system.
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Construccié de murets i buidatge de terres. Col'locacié de tela impermeable i geotextil. Prova d'impermeabilitzacié.
Construction of walls and drainage of lands. Placement of waterproof layer and geotextile. Waterproofing test.

- .— g ’77_ .\";..m

Installacié de fontaneria. Aportacié de grava natural (llit de 35cm). Anivellament.
Plumbing installation. Laying of natural gravel (35 cm). Leveling.

Font: Aguavida

Plantacié de macrofites. Creixement de plantes (5 varietats). Instal-lacié funcionant.
Macrophytes plantation. Growing plants (5 varieties). Running installation.
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GESTIO DE RESIDUS
WASTE MANAGEMENT
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El prototip ha complert la reduccié del
50% de producci¢ de residus durant
I'execuci¢ de les obres i ha produit un
volum total de residus de 33,38 tones.

Les mesures aplicades han estat:

— Reutilitzar els arids de l'excavacié com
a farcits sota paviments (100 m3) i en
els farcits dels jardins (120 m?3), per re-
duir la grava per a formigons que es
transporta en banyeres des d'Eivissa.

— Reutilitzar les restes d'YTONG tritu-
rat com a farciment lleuger sota el
paviment de la planta primera.

— Reutilitzar tots els palets d'obra en
I'execuci¢ de les cobertes com a su-
port de la posidonia.

— Reutilitzar les restes de fusta de les
bigues per tapar els forats del forjat
entre habitacions.

— Reutilitzar les fusteries de la Fundacié
Deixalles com a fusteries interiors.

The prototype has successfully re-
duced waste production by 50% during
the construction phase, producing
33.38 tonnes of waste in total.

The following measures were applied:

— Reuse the aggregates from excava-
tion as fillers under floorings (100
m?), and fillers in gardens (120 m?),
in order to reduce the gravel im-
ported in trucks from Ibiza.

— Reuse the remains of crushed YT-
ONG as light filler under the first-
floor flooring.

— Reuse all construction pallets in the
construction of roofs as a support
for Posidonia oceanica.

— Reuse the surplus wood from the
beams to cover the gaps in the slabs
between rooms.

— Reuse the wood provided by Fun-
dacion Deixalles for the purposes of
interior woodwork.

WASTE MANAGEMENT
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1. CALCUL DE LA PETJADA DE Cco,
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CO, FOOTPRINT CALCULATION

Institut Técnic de Construccié de Catalunya.
Materials emprats per calcular l'edifici de referencia:
— Fonamentacié, murs i pilars de formigd armat.

— Forjats amb biguetes i revoltons de formigo.

— Coberta plana amb poliestiré i lamina asfaltica.

— Murs de tancament de blocs de formigd i cartré guix.
— Paviments de gres porcellanic.

— Fusteria exterior d'alumini i interior de pi.

— Instal-lacions de PVC i pintura plastica.

Es poden consultar els calculs de CO, en aquest enllag:
www.reusingposidonia.com/calculo-de-la-huella-de-co2/
L'alcada maxima de l'edifici depén de les normes sub-
sidiaries. Si incloem la tipologia edificatoria de dues
plantes d'alcada les emissions estadfistiques es troba-
rien entre 600 i 1.100 Kg, amb una mitjana de 850 Kg.

. Technical Construction Institute of Catalonia.
. Materials used to calculate the reference building:

— Foundations, walls and pillars of reinforced concrete.
— Structural floor with concrete girder-slabs and beams.
Flat roof with porex insulation and asphalt sheet.
— Concrete blocks walls.
— Porcelain stoneware flooring.

Aluminum exterior carpentry. Pine interior doors.
— Installations of PVC and plastic paint for walls.

. Please find CO2 calculations here:

www.reusingposidonia.com/calculo-de-la-huella-de-co2/
The maximum height of the building depends on the
city council buildings regulations. If this typology is inclu-
ded to data base, the CO2 statistical emissions would be
between 600 and 1,100 kg, with an average of 850 kg.

Les emissions incorporades han estat cal-
culades a partir del banc BEDEC de IN"TEC>’

Durant el projecte Reusing Posidonia, es
va descobrir la impossibilitat d'establir un
valor limit absolut d'emissions per a totes
les edificacions, ja que la repercussié dels
capftols de cobertes, estructures o fona-
mentacié és molt variable. Per tant, a di-
ferencia del que succeeix en el calcul de
leficiencia energetica, en que hi ha valors
de referencia fixes, per obtenir el percen-
tatge de millora del CO, shan de calcular
les emissions d'un edifici equivalent cons-
truit amb sistemes convencionals a base
de formigd armat, alumini, etc.®

Les emissions del prototip han estat de
446.632/C0O, (412 Kg/CO,x m?).

Les emissions de ledifici de referéncia
han estat de 1.221.987 kg/CO, (1.128 kg/
CO,xm?)

La reduccié finalment assolida ha
estat del 63,45%, superant amplia-
ment I'objectiu de reduir en un 50%
les emissions de CO,.**

Incorporated emissions have been cal-
culated using the ITEC's BEDEC bank®.

During the REUSING POSIDONIA project
we discovered that it was impossible to es-
tablish an absolute emissions threshold for
all buildings, since the impact of works to
build the roofs, structures or lay the foun-
dations varies widely. Therefore, in con-
trast to the calculation of energy efficiency,
for which there are reference values, to cal-
culate the percentage of improvement, we
use the emissions of an equivalent building
constructed with conventional systems
such as reinforced concrete, aluminium,
stoneware and asphalt products.®

The emissions of the Prototype came
to 446,632 Kg/CO, (412 Kg/CO, x m?).

The emissions of the reference building
came to 1,221,987 kg/CO, (1,128 kg/CO,
X m32)

The decrease ultimately obtained was
63,45%, well beyond the target of redu-
cing CO, emissions by 50%.>



Es pot comprovar que les emissions de
l'edifici de referencia sén molt més ele-
vades que les estadistiques, entre 600 i
900 kg, la qual cosa ha estat provocada
per la repercussio dels capitols de fona-
mentacio i coberta d'un edifici de dues
plantes® en comparacié amb l'edifici de
5 plantes que ha estat utilitzat per obte-
nir el valor de 732 kg/CO,

Tot i aixi, el valor de reducci¢ del prototip
envers la mitjana estadistica ha estat del
45%, de la qual cosa es conclou el seglient:
A. Tot i la incidéncia de major super-
ficie de fonamentacié coberta, la
utilitzacié de sistemes constructius
locals i de baix impacte permet re-
duccions de CO, al voltant del 50%.

B. Si el formigd de calg utilitzat pels capi-
tols d'estructura procedis d'una fabri-
ca alimentada amb energies renova-
bles, les emissions per metre quadrat
es reduirien a 367 kg/COz i, per tant,
ens trobarfem amb una reducci¢ al
voltant del 70%, equivalent als percen-
tatges de reducci6 per assolir una pet-
jada ecologica de 18.000 m?.

It can be seen that the reference building's
emissions are well beyond the statistics,
between 600 and 900 kg, which has had
an impact on the foundations and roofs of
a two-storey building® compared to the
5-storey building used to obtain the value
of 732 kg/CO..

Even so, the reduction of the prototype

towards the statistical average was 45%,

which means the following;

A. Despite the greater surface area, the
use of local construction systems with
a low environmental impact has made
it possible to reduce CO, emissions by
around 50%.

B. If the lime concrete used in the struc-
ture is sourced from a factory using re-
newable sources of energy, emissions
per square metre would drop to 367
kg/CO,, and therefore, we would obtain
a reduction of 70%, equivalent to the re-
duction required to obtain an ecological
footprint of 18,000 m?.

MONITORING THE PROTOTYPE

Conventional :

kg €O,

Prototype
kg CO,

Foundatiom

194.947,94

65.204,72

Slabs

172.744,59

34.352,26

éRoof

65.835,18

55.341,72

Masonry

283.093,68

11.921,96

138.641,11

8.130,50

246.811,96

27.294,13

éjoinery

123.417,34

31.511,25

Locksmith

8.275,15

8.209,11

Painting

9.435,83

2.594,05

Plumbing

29.550,92

9.348,58

Ventilation

2.641,97

2.641,97

Heating

21.339,61

21.339,61

Electricity

15.172,53

15.592,97

7.920,45

20.494,43

13.581,18

8.384,95

4.928,34

.

kg CO,/m?

1.221.986,55
1.128,17

446.631,95

........................... He ettt ie e e
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Foto: Carles Oliver

2. MONITORATGE DEL CONFORT AMBIENTAL
2. MONITORING THERMAL COMFORT

El monitoratge sha realitzat en colla-
boracié amb J. Mufioz i C. Carmona del
Grup dlnvestigacions Arguitectoniques
de la Universitat de les llles Balears (UIB).

Shan avaluat les temperatures inte-

riors i exteriors, grau d’humitat relativa

i velocitat de la brisa a l'interior de vuit

habitatges tipus, quatre d'orientats

nord-sud i quatre d'orientats est-oest,

utilitzant les eines seglients:

— Camera termografica FlirC2 , sensor
IR 80 x 60.

— Termometre digital PCE-T150.

— Anemometre de fil calent TESTO445.

— Sensor portatil Iaser de temperatu-
ra superficial PCE-890U.

— 10 sensors térmics ambientals PCE-
HT 71N.

— 10 sensors térmics superficials
PCE-T390 (interior + exterior).

El monitoratge es va iniciar el 21 de
desembre de 2016, coincidint amb el
solstici d'hivern, i acabara l'estiu del
2018 per poder obtenir dades dels ha-
bitatges habitats.

Monitoring has been carried out in coo-
peration with J. Mufioz and C. Carmona
from the Architectural Research Group
at the University of the Balearic Islands
(uiB):

Monitoring includes indoor and out-
door temperatures, degree of relative
humidity and breeze speed inside 8
standard homes, 4 looking north-south
and 4 looking east-west. The following
tools were used:

— FlirC2 thermographic camera, with
sensor IR 80x60.

— PCE-T150 digital thermometer.

— TESTO445 hot-wire anemometer.

— PCE-890U surface temperature gun.

— 10 PCE-HT 71N temperature sensors.

— 10 PCE-T390 temperature sensors.

Monitoring began on 21 December
2016, coinciding with the winter solsti-
ce and will end in the summer of 2018.

MONITORING THE PROTOTYPE
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Ubicacioé sensors planta 1
First floor sensors location

Ubicacio sensors planta baixa
Ground floor sensors location
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Es presenten els resultats obtenguts
fins al 22 d'agost.

FASE 1 HIVERN

Periode avaluat: 22 de desembre de
2016 - 16 de febrer de 2017.
Habitatges: 6 i 8. No habitats.

Valors avaluats: temperatura interior
(Ti), temperatura exterior (Te), humitat
relativa interior (Hri), humitat relativa
exterior (Hre).

Les condicions de climatitzacié han
consistit a imposar una temperatura
interior de 21°C. Un cop el sistema ha-
via arribat a la temperatura de consig-
na, s'aturava.

Condicions climatiques en el perfode

indicat (22/12/16 - 16/02/17):

— Mitjana de temperatures minimes
exteriors: 8°C

— Mitjana de temperatures maximes
exteriors: 15°C

The results obtained to date August-
22nd are as follows.

PHASE 1 - WINTER

Period: 22 december 2016 - 16 fe-
bruary 2017.

Dwellings: 6 and 8. The dwellings were
inhabited.

Data: Internal temperature informa-
tion (Ti), outdoor temperature (Te),
indoor relative humidity (HR) and out-
door relative humidity (Hre).

The climate control conditions where sta-
blished by setting and indoor temperatu-
re of 21°C. The system stopped when it
reached the setpoint temperature

Climatic conditions to the indicated pe-

riod (12/22/16 - 2/16/17):

— Median minimum outdoor tempe-
ratures: 8°C

— Median maximum outdoor tempe-
ratures: 15°C



Resultats
— Temperatura mitjana inicial interior
als habitatges (Ti inicial): 15°C

— Temps mitja de climatitzacié per
arribar a 21°C (tm): 1 h

— Mitjana de la humitat relativa a l'inte-
rior (un cop arribats a 21°C): > 75%

Es demostra que els aillaments sén
adequats.

Les termografies no detecten ponts
térmics.

Results
— Initial median interior temperature
(initial Ti): 15°C

— Median time required for air condi-
tioning to reach 21°C (tm): 1 hr

— Median indoor relative humidity
(once at 21°C):> 75%

The insulation was proved to be
adequate.

Infrared imaging did not detect any
thermal bridges.

MONITORING THE PROTOTYPE

Imatges termografiques exterior/interior
Exterior & interior infrared imaging
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Mesurament temperatura i humitat de la figuera
Temperature and humidity fig tree measurement

61.

62.

63.

6

62.

63.

Es poden veure totes les grafiques a I'enllag seglient:
http://cat.reusingposidonia.com/monitorizacion-del-
prototipo/

ASHRAE Standard 55, Thermal Environmental Con-
ditions for Human Occupancy. American Society of
Heating, Refrigerating and Air-Conditioning Engineers.
UNE-EN 15251:2008. Parametres de lambient interior
que cal considerar per dissenyar i avaluar I'eficiencia
energetica dedificis, inclosos la qualitat de laire inte-
rior, les condicions termiques, la il-luminacié i el renou.

. Graphs: http://cat.reusingposidonia.com/monitorizacion-

del-prototipo/

(ASHRAE Standard 55, Thermal Environmental Condi
tions for Human Occupancy. American Society of Hea-
ting, Refrigerating and Air-Conditioning Engineers)
(UNE-EN 15251:2008. Pardmetros del ambiente interior
a considerar para el disefio y la evaluacién de la eficien-
cia energética de edificios incluyendo la calidad del aire
interior, condiciones térmicas, iluminacién y ruido),
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FASE 2 - ESTIU

Periode avaluat: 15 de juny i 22
d'agost de 2017.

Habitatges: 3,4,5,6,7,8, 111 12. No
habitats. No s’ha utilitzat cap sistema
mecanic per refrigerar linterior dels
habitatges monitoritzats.

Valors avaluats: temperatura interior (Ti),
temperatura exterior (Te), temperatura
superficial interior (Tsi), temperatura su-
perficial exterior (Tse), humitat relativa in-
terior (Hri), humitat relativa exterior (Hre).

Condicions climatiques en el perfode

indicat (24/07/17-28/07/17):

— Mitjana de temperatures minimes
exteriors: 29,5°C

— Mitjana de temperatures maximes
exteriors: 35°C

Resultats

En funci¢ dels resultats®’ obtenguts, es
demostra el bon funcionament dels ailla-
ments de l'envolupant, amb reduccions
constants de 5°C de temperatura respec-
te a l'exterior i 15°C de les temperatures
superficials exteriors amb assolellament
directe en relacié amb les interiors.

PHASE 2 - SUMMER

Period: 15 June to 22 August 2017.
Units: 3,4, 5,6,7,8,11, 12. The Dwe-
llings were inhabited.

Data: Indoor Surface Temperatures
(Tsi), Indoor Temperatures (Ti), Out-
door Surface Temperatures (Tse) Out-
door Temperatures (Te), indoor Relati-
ve Humidity (Hri) and Outdoor Relative
Humidity (Hre).

Climatic conditions during the period

(247717 - 28/7/17):

— Average minimum outdoor tempe-
ratures: 29.5°C

— Average outdoor maximum tempe-
rature: 35°C

Results

The results®! obtained demonstrate
that the enclosure’s insulation works
appropriately with constant reductions
of 5°C compared to the outdoor tem-
perature and 15°C compared to the
outdoor temperature of the surfaces
exposed to direct sunlight.



Temperatures fagcana sud, habitatge 6.
Southern facade temperatures, dwelling 6.
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S’ha fet una analisi de confort termic
interior, a partir dels estandards de
'ASHRAE®? i de la norma EN-15251¢3
amb els seglents valors mitjans obten-
guts en el periode analitzat:

— Ti als habitatges amb orientacions
nord, sud i est, entre 25°C i 27 °C amb
una mitjana propera als 26°C.

We performed an analysis of internal

thermal comfort, based on the AS-

HRAE®? standard and EN-15251% using

the following average values obtained

during the analysis period:

— Ti of the units facing North, South
and East, between 25 and 27 °C with
an average of around 26 °C.

Relative Humidity (%)
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40

30
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— Te entre 30°C i 35 °C, amb una mi-
tjiana de temperatures minimes exte-
riors de 29,5°C

i una mitjana de temperatures maxi-
mes exteriors de 35 °C, i una tempera-
tura mitjana propera als 33 °C.

— Te between 30 and 35°C, with an
average minimum outdoor tempera-
ture of 29.5°C, an average maximum
outdoor temperature of 35°C and a
median temperature of around 33°C

— HRi between 55 and 80% with an
average of around 65% and HRe be-
tween 55 and 90%, with an average
of around 75%.

— HRi entre el 55% i el 80% amb una mi-
tjana propera al 65%, i HRe entre el 55% i
el 90%, amb una mitjana propera al 75%.



Observam en els resultats basats en
l'estandard ASHRAE (grafic 6) que la
sensacio termica és de 26,3 °C. | també
compleix la norma EN-15251 (grafic 7).

Aquests dos resultats s'obtenen sense
ventilacié creuada. Si consideram una
velocitat de vent de 0,5 m/s, donen un
resultat de sensacié térmica propera
als 23,5°C (grafic 8).

No observam diferéncia significativa en
els habitatges adiabatics,* la qual cosa
indica que el grau daillament és correcte.

32
31
30
29
28
27
26
25
24
23

Vivienda 8

We concluded that based on the AS-
HRAE standard (Figure 6), the apparent
temperature is 26.3 °C. It also complies
with EN-15251 (Figure 7).

These two results have been obtained
with wind speeds of O (zero). When
considering a wind speed of 0.5 m/s,
the apparent temperature is around
23.5 °C (Figure 8).

We have not seen a significant diffe-
rence in the adiabatic® properties, in-
dicating a good level of insulation.

Vivienda 11

100

Relative Humidity (%)

MONITORING THE PROTOTYPE

64. Habitatge adiabatic: el que no presenta pérdues de
temperatura. Hem considerat els que tenen veinats
en totes les orientacions.

64. Adiabatic dwelling does not present temperature losses.

Complies with ASHRAE Standard 55-2013

PMV with elevated air speed -0.46
PPD with elevated air speed 9%
Sensation Neutral
Set 23.5°C
Drybulb temperature at still air 23.7°C
Cooling effect 2.3°C

Temperature - Relative Humidity chart
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Figure. 8- Font: CBE Thermal Comfort Tool.
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Mesurador de camp eléctric Electric field meter

Foto: Carles Oliver

3. MONITORATGE DELS CAMPS ELECTRICS | ELECTROMAGNETICS
3. ELECTRIC AND ELECTROMAGNETIC FIELD MONITORING

El monitoratge sha realitzat en col-labo-
racié amb B. Alorda del Grup d'Investiga-
cions Arquitectoniques de la UIB.

Sha utilitzat el seglient equipament:

— Mesurador de potencia de camp
NARDA NBM-550

— Sonda Omnidireccional NARDA
EF-0391

— Analitzador de lespectre ROHDE &
SCHWARZ FSH3

La radiacio electromagneética d'ones de
radiofreqléncia ha tengut i té una es-
pecial incidéncia en l'opinié publica per
la seva possible relacié amb la salut en
humans. A més, en els darrers anys
s'ha viscut una rapida penetracié de
I'Us de terminals mobils o dispositius
sensors amb capacitat per establir co-
municacions sense fils, és a dir, per ser
emissors d'ones electromagnétiques.

Els nivells de seguretat davant les fonts
de radiacio electromagnética es varen re-
gular el 2001 amb la finalitat d'assegurar
els més alts nivells de seguretat i respon-
dre a la demanda social de transparéncia

Monitoring has been carried out in coo-
peration with B. Alorda from the Archi-
tectural Research Group at the UIB.

The following equipment has been used:

— Narda NBM-550 Broadband Field
Meter

— Narda EF-0391 E-Field, Flat Response
Probe

— Rohde & SCHWARZ FSH3 Spectrum
Analyser

The electromagnetic radiation of ra-
dio-frequency waves has had and conti-
nues to have a special impact on public
opinion due to its possible impact on
health conditions. Furthermore, in recent
years, there has been a rapid increase
in the use of mobile devices or sensing
devices capable of performing wireless
communications, in other words, devices
emitting electromagnetic waves.

Safety measures in terms of sources of
electromagnetic radiation were regulated
in 2001 in order to ensure the highest
levels of safety and respond to the social
demand for transparency and control

65. A partir de les recomanacions de I'Organitzacié Mun-

(o))
(%)

dial de la Salut mitjangant la recomanacié de la Comu-
nitat Europea 1999/519/CE, que va ser adaptada a la
legislaci¢ de I'Estat espanyol mitjancant el Reial decret
1066/2001.

. Based on the recommendations of the World Health

Organization via the recommendation of the Euro-
pean Commission 1999/519/EC that was reflected in
Spanish legislation via Royal Decree 1066/2001.
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66.

6

66.

67.

~

F és la frequéncia de I'ona (Hz), E és la intensitat de
camp electric (V/m), H és la intensitat resisténcia del
camp magnetic (A/m), B és la densitat de flux magne-
tic(mT)i S és la densitat de potencia equivalent a 'ona
plana (W/m?).

L'informe SATI el va publicar el 2012 la Federaci¢ Es-
pafiola de municipis i provincies.

Fis the frequency of the wave (Hz), E is the intensity of
the electrical field (V/m), H is the magnetic field streng-
th (A/m), B is the magnetic flux density (uT) and S is the
equivalent power density of the plane wave (W/m?).
The SATI report was published in 2012 by the Spanish
Federation of Municipalities and Provinces.
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i control sobre aguesta font de contami-
nacio. Els nivells de referéncia indicats a la
normativa sén els valors maxims perme-
sos i estan basats en les recomanacions
cientifiques internacionals que sactualit-
zen d'acord amb els nous coneixements
que aporta la investigacio. A la taula se-
glent es detallen els nivells de referén-
cia recollits a la normativa vigent i que
garanteixen el compliment d'uns marges
estrictes de seguretat pel que fa als nivells
d'exposicio de la poblaci6 en general a la
radiacio radioelectrica.

Si sobserva la banda frequencial dinteres
a les principals frequéencies de comuni-

over the sources of electromagnetic pollu-
tion. The reference levels indicated in the
regulations are the maximum values con-
sidered as being safe and they are based
on the international scientific recommen-
dations, which are updated in line with
new knowledge obtained from the latest
research developments. The table below
details the reference levels included in the
regulations in force and that guarantee the
compliance with strict safety margins in ter-
ms of the levels of exposure to radio-wave
radiation amongst the general population.

Observing the relevant frequency band at
the main frequencies for mobile communi-

Fes E (V/m) 56 H (A/m) & B (mT) % S (W/m2)ss
0-1Hz - 3,2 x10% 4x10* -
1-8Hz 104 3,2x 104/ 4x104/F -
8-25Hz 104 4x 10 f 5x103/f -
25-800 Hz 250/f 4/f 5/f -

0,8 - 3 kHz 250/f 5 6,25 -
3-150 kHz 87 5 6,25 -
0,15-1MHz 87 0,73/f 092/f -
1-10MHz 87/f12 0,73/f 092/f -

10 - 400 MHz 28 0,073 0,092 2

400 - 2000 MHz 1,375 x f12 0,0037 x f12 0,0046 x 12 f/200
2-300 GHz 61 0,16 0,2 10




cacions mobils (900, 1.800 i 2.000 MHz),
aquesta normativa ens indica un limits de
referencia de: 4,5 W/m?, 9 W/m? i 10 W/
m? respectivament. Aixi mateix, a linforme
SATI®” publicat el 2012 per la Federacid
Espanyola de Municipis i Provincies, es fa
una comparativa dels limits d'exposicié a
camps electromagneétics de radiofrequen-
Cia en qué es detallen diferencies entre els
valors de referencia. AQuestes diferencies
defineixen nivells limit maxims més restric-
tius, en qué els casos més extrems son:

— En el cas de comunitats autonomes
espanyoles, Catalunya, Castella-la
Manxa i Navarra sén les comunitats
que estableixen uns valors de re-
ferencia maxims més restrictius per
a les bandes frequencials®® (2 W/m?,
4 W/m?i 4,5 W/m? respectivament).

— El pais de Luxemburg estableix per a
les frequencies de telefonia mobil®
els valors de referencia maxims més
baixos de la Comunitat Europea. La
densitat de poténcia maxima es limi-
ta a 0,024 W/m2, equivalent a una E
(V/m) de 3V/m per antena.

cations (900, 1800 and 2000 MHz), this re-
gulation establishes reference limits of: 4.5
W/m2, 9 W/m? and 10 W/m? respectively.
Likewise, in the SATI report®” published by
the Spanish Federation of Municipalities
and Provinces in 2012, a comparison of
the limits of exposure to electromagnetic
fields was performed, concluding that the-
re were differences between the referen-
ce values. These differences define more
restrictive maximum limit levels:

— In terms of the Spanish autonomous
communities, Catalonia, Castilla-La
Mancha and Navarra are the commu-
nities that establish the most restric-
tive maximum reference values for
mobile frequency bands®® (2 W/m?, 4
W/m? and 4.5 W/m? respectively).

— Luxembourg establishes the lowest
maximum reference values on mo-
bile frequencies®® in the European
Union. The maximum power density
is limited to 0.024 W/m?, equivalent
to a maximum electrical field inten-
sity of 3 V/m per antenna.

MONITORING THE PROTOTYPE

Foto: Ibanobitz

68. Les frequencies de telefonia mobil considerades sén

900, 1800 i 2000 MHz.

68. The mobile phone frequencies considered are 900,

1800 and 2000 MHz.
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Mesurador de camp magnétic amb sonda 3061 i 0391
Broadband field meter with 3061 & 0391 field probe
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Efectes sobre la salut

Aquestes diferéncies en els Iimits per-
mesos en la normativa vigent no es po-
den justificar des del punt de vista de la
reduccio dels efectes adversos per a la
salut tant del public en general comla de
les persones que hi estan exposades en
el treball, segons recull linforme SATL.®
Aixi, la reduccié dels nivells de referen-
cia per a les emissions de les antenes de
telefonia no esta justificada, com sindi-
ca, per exemple, a linforme de 2009 de
I'Agencia Francesa de Seguretat Sanitaria
del Medi Ambient i del Treball. A més, el
mateix informe indica que «el métode
més efica¢ per reduir l'exposici¢ del pu-
blic en general passa necessariament
per augmentar el nombre dantenes i la
seva coberturax. Tant és aixi, que les au-
toritats de Dinamarca, Groenlandia, Fin-
landia, Suécia i Noruega varen emetre el
2009 un comunicat conjunt en que s'in-
dicava que «si el nombre d'antenes fixes
és reduit, els telefons mobils tendiran
a utilitzar més energia per mantenir la
connexid; per tant, lexposicié del public
en general pot augmentar».

Effects on health

These differences in the limits allowed
by current regulations cannot be justi-
fied in terms of reducing the possible
adverse health effects both for the ge-
neral population and occupational ex-
posure, according to the SATI report.¢’
Thus, the reduction of the reference
level for emissions from telephone
antennas is not justified, as indicated,
for example, in the 2009 report by the
French Agency for Environmental and
Occupational Health and Safety. In ad-
dition, the same report indicates that
“the most effective method to reduce
public exposure in general, involves
the necessary increase in the number
of antennas and their coverage.” So
much so, that the authorities of Den-
mark, Greenland, Finland, Sweden and
Norway issued a joint statement in
2009 indicating that “If the number of
fixed antennas is reduced, mobile pho-
nes tend to use more energy to pre-
serve your connection; therefore, the
exposure of the general public may
increase. ”



MONITORING THE PROTOTYPE

Segons les conclusions de la nota 193,  According to the conclusions of WHO

2014 de 'OMS® es reconeix el seglent: Fact Sheet 193 of 2014, the following
points are worth note:

— A curt termini, es determina que la

principal consequéncia de la interac-
cié entre l'energia radioelectrica i el
cos huma és l'escalfament dels teixits.
Amés, les frequencies utilitzades pels
teléfons mobils®® tenen una penetra-
cié molt petita i afecten només les
primeres capes de la pell.

— Allarg termini, es determina que l'expo-

sicié a camps de radiofrequencies no
augmenta el risc per a les persones.
Ara bé, el Centre Internacional d'Inves-
tigacions sobre el Cancer ha classificat
els camps electromagnetics de radio-
freqUencia com a possiblement car-
cindgens per als éssers humans (grup
2B), categoria que sutilitza quan es
considera que una associacié casual
és creible, pero latzar, les desviacions o
els factors de confusié no poden des-
cartar-se amb una confianga raonable;
per tant, la seva classificacié és una
estrategia de prevencié (www.who.int/
mediacentre/factsheets/fs193/es/).

— In the short term, the principal me-
chanism of interaction between ra-
diofrequency energy and the human
body is tissue heating. Furthermore,
the penetration of the frequencies
used by mobile phones® is negligible,
affecting only the first layers of skin.

— In the long term, it has been de-
termined that frequency to radio
frequency fields does not increase
the risk to people. However, the In-
ternational Agency for Research on
Cancer has classified radio frequen-
cy electromagnetic fields as being
possibly carcinogenic to humans
(group 2B), but a category used
when a causal association is consi-
dered credible, but when chance,
bias or confounding cannot be ru-
led out with reasonable confidence,
thus their classification is a preven-
tion strategy. (www.who.int/ media-
centre/factsheets/fs193/es/)

Mesurador de camp magneétic amb sonda 3061
Broadband field meter with 3061 field probe

68. Les frequiencies de telefonia mobil considerades sén
900, 1800 i 2000 MHz.
69. Organitzacié Mundial de la Salut.

68. The mobile phone frequencies considered are 900,
1800 and 2000 MHz.
69. World Health Organization.
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El prototip es troba a 50 m aproxima-
dament d'unes torres de telefonia si-
tuades al carrer de 'Havana, 28. S’han
fet mesures de camp electromagneétic
als interiors dels habitatges tenint en
compte diverses condicions: franja
horaria (mati, horabaixa), disposici¢ de
les habitacions i usos, i al¢ada respecte
a I'horitzontal del carrer.

The newly built construction is 50 me-
tres away from the telephone towers
located on 28 La Habana street. In-
door electromagnetic field measure-
ments have been carried out taking
into account several conditions: time
(morning, afternoon), layout of the
room and usage, in addition to height
compared to the horizontal height of
the street.

; E (V/m) S (W/m?) ;
Measure spot : Time zone : : o
: i Maximum : Average | Maximum : Average
Morning 0,148 0,015 57710°
¢ Bedroom Backyard : .
: i Evening 0,183 0,042 8,92 10°
Morning 0,163 0,043 7,00 10°
: Bedroom Street
: Evening 0,213 0,038 1,21 104
Kitchen Morning 0,173 0,053 7,89 10°
Living Room Evening 0,203 0,033 1,10 104
Morning 3,128 2,24 2,59 1072
Upper Terrace
Evening 2,987 2,173 2,37 1072




Els valors més elevats s’han mesurat a
la terrassa superior dels habitatges en
linia directa amb les fonts de radiacio
electromagnetica.

Tot i aixi, tots els valors mesurats es
troben per davall de la normativa vi-
gent a les llles Balears i fins i tot per
davall dels limits més restrictius com
els de Luxemburg.

Per tot aix0, es conclou que l'apanta-
llament de I'estructura de les parets de
I'habitatge esta fent la funci¢ d'atenua-
Ci6 de la intensitat del camp electric i
els nivells sén admissibles fent inne-
cessari cap aillament per atenuar el
camp electric ni el magnétic.”

All values measured are below the cu-
rrent regulations in the Balearic Islands
and even most restrictive limits, such
as those established in Luxembourg.
Higher values have been measured on
the upper terrace because they are di-
rectly in front of the sources of electro-
magnetic radiation.

Therefore, it can be concluded that the
structural insulation of the walls re-
duces the radiation inside the houses
and that radiation is beneath even the
most restrictive limits.

MONITORING THE PROTOTYPE

70. Al seglient enllag es pot descarregar linforme com-
plet que inclou una taula amb exemples de solucions
per atenuar els camps electric i magnetic:

http://cat.reusingposidonia.com/monitorizacion-

del-prototipo/

70. The full report can be downloaded at the following
link, including a table with examples of solutions to
weaken the electrical and magnetic fields:

http://cat.reusingposidonia.com/monitorizacion-

del-prototipo/
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17. Formentera.-- Calle Sant Jaume




El retoc de la fotografia a I'estil de J. Lacoste
al 1900 evidencia que la utilitzacié de mate-
rials tradicionals permet assolir la completa
integracio paisajistica sense recorrer a la

decoracio, embelliment ni folclorisme.

The edited picture in J. Lacoste style from

1900 shows that the use of traditional mate-
rials allows the complete landscape integra-

tion, far from decoration and folklore.

CONCLUSIONS | RECOMANACIONS
CONCLUSIONS AND RECOMMENDATIONS
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1. Per potenciar el consum de materials de
construccio artesanals, locals i ecologics, cal
iniciar accions similars a les que s’han duit a
terme en el sector alimentari, com propor-
cionar ajudes per visibilitzar el valor del pro-
ducte ecologic local mitjancant campanyes
publicitaries i ajudes per financar I'obtencié
d'ecoetiquetes d'algun dels tipus seglents:

A. Analisi del cicle de vida (ACV) per part
d'una entitat externa.

B. Programes d‘avaluacié ambiental d'ac-
cés lliure, tipus Ecémetro o similar.

C. Ecoetiqueta europea, actualment en
desenvolupament.

D. Desenvolupar un segell de producte
ecologic local.

2. En el cas dels productes importats de
fora de la Unio Europea, s'hauria d’exigir un
segell que asseguras les condicions laborals
justes i el respecte dels drets humans en els
processos de produccié tipus FAIRTRADE”!
o similar, com a condicié obligatoria per
ser subministrats en obres publiques, i de
forma progressiva introduir-lo en les obres
privades mitjancant directives i normes
d'edificaci¢ estatals i autonomiques.

1. In order to promote the consumption
of local and ecological handicrafts, actions
similar to those carried out in the food sec-
tor must be taken, providing support to
make the value of local organic products
visible by means of advertising campaigns
and subsidies or aid to finance the acquisi-
tion of any of the following eco-labels:

A. Life Cycle Analysis (LCA) by an external
entity.

B. Freely accessible environmental as-
sessment programs, Echometer
or similar.

C. European eco-label, currently under de-
velopment.

D. To develope a label of eco-friendly local
product.

2. For products imported from outside the
EU, a label should be required to ensure
fair working conditions and respect for hu-
man rights in production processes, such
as FAIRTRADE"!, or similar, as a mandatory
condition for use in public works, progres-
sively introducing this requirement in pri-
vate works through Directives and State-
wide construction standards.



3. En el cas dels productes de fusta de fora
de la Uni6 Europea, shauria d'exigir un se-
gell de gesti¢ forestal FSC o PEFC com a
condici¢ obligatoria per ser contractats en
obres publiques, i de forma progressiva in-
troduir-lo en les obres privades com al punt
anterior.

4. En la totalitat de productes industrialit-
zats, tant de la Uni¢ Europea com de I'ex-
terior, s’hauria dexigir la tragabilitat del
producte en totes les fases dextraccio,
fabricacié i distribucié. Un producte fabri-
cat a la Unié Europea pot utilitzar matéries
primeres que participin d'algun dels efectes
col-laterals descrits en els models de con-
sum.

5. S'hauria d'establir un sostre d’emissions
de CO, per a les industries del sector de la
construccio.

6. En el cas de la recuperacié de productes
locals tradicionals sense indUstria activa,
com la posidonia, s'hauria de visibilitzar-ne
el valor patrimonial. L'Administracié publica
n'hauria de promoure I'Us.

3. For wood products from outside the EU,
an FSC or PEFC forest management label
should be required as a condition for be-
ing used in public works, progressively in-
troducing this requirement in private works
through Directives and State-wide and re-
gional construction standards.

4. For all products made on an industrial
scale, both in the EU and abroad, product
traceability should be required at all ex-
traction, manufacturing and distribution
stages. A product manufactured in the
EU may use raw materials that involved in
some or all of the side effects described in
the consumption models.

5. A CO, emissions ceiling should be estab-
lished for construction industries.

6. For the restoration of traditional local
products with no active industry, such as
Posidonia, their patrimonial value should be
made visible and promoted by the public
administrations.

CONCLUSIONS AND RECOMMENDATIONS

Foto: Miguel Armando

71. Comerg just. El segell Fairtrade esta acreditat per

7

I'entitat privada Flo-Cert, que compleix la norma ISO
17065. Hi ha altres acreditacions que vetlen pels
drets dels treballadors, com la norma ISO 26000 RSC.

. Fair trade. The Fairtrade Seal is accredited by Flo-Cert

in compliance with I1SO 17065. There are other accre-
ditations that ensure the rights of workers such as ISO
26000 Social responsibility.
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A diferéncia dels materials processats, que
disposen d'una gran inversié en publicitat i
assessorament tecnic financada per les em-
preses privades, els materials tradicionals
no comporten rendibilitat econdmica asso-
ciada, i el fet d'aplicar-los en obra requereix
un coneixement especific, per la qual cosa
han caigut en l'oblit.

Per aix0, és responsabilitat de 'Administra-
Cié publica recuperar-ne I'Gs, suplir la figura
dels assessors tecnics i establir els canals
de comunicacié entre professionals i con-
sumidors. A més, cal recordar que I'Us de
materials sense marcatge CE suposen una
dificultat afegida per als técnics, que han
de tenir un alt grau de coneixement (know
how) per aplicar correctament els sistemes
tradicionals, en el marc actual de la respon-
sabilitat civil associada i el compliment de
normatives tecniques com CTE, RITE, etc.

Com en el cas de la pedra seca, que ha re-
but el financament de diversos programes
europeus,’? s'haurien dimpulsar les activi-
tats seguents:

Unlike processed materials, which benefit
from large investments in terms of advertis-
ing and technical advice financed by private
companies, traditional materials are not
linked to financial profitability and their use
on-site requires specific knowledge, which
is why they have fallen into disuse.

Based on the foregoing, the public adminis-
tration is responsible for their restored use,
replacing the figure of technical advisors
and establishing channels of communica-
tion between professionals and consumers.
Furthermore, it must be noted that the use
of materials without an EC marking rep-
resents an added difficulty for technicians,
who must have a high level of know-how to
correctly apply traditional systems, within
the current framework of associated civil
liability and compliance with technical regu-
lations such as the Technical Building Code,
the Regulation of Thermal Installations in
Buildings, etc.

As is the case with dry stone, which has re-
ceived funding from various European pro-
grams’?, the following activities should be
encouraged:
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— Cursos de formacié sobre gesti¢ de la — Posidonia management training courses

posidonia (recol-leccid, assecatge i em-
magatzematge) per al personal de 'Ad-
ministracié publica per incentivar-ne
I'aplicaci¢ en edificis publics.

Cursos, tallers i jornades sobre cons-
truccié amb posidonia, amb especial
emfasi en la proteccié de les praderies
de posidonia i els ecosistemes dunars, a
professionals i particulars.

Desenvolupament dempreses publi-
ques a cada regid de la Mediterrania
que facin l'assecatge i 'empaquetatge de
la posidonia i la posin a disposicié dels
consumidors. Aquestes empreses han
de complir tots els protocols de recolli-
da a la platja per assegurar que no es
perjudica l'ecosistema dunar. Cal evitar
que particulars gestionin grans volums
de posidonia.

— Estudis addicionals per aplicar la posido-

nia en elements constructius diferents
(murs, armament de sols, etc.).

(collection, drying and storage) for public
administration personnel to encourage
its use in public buildings.

Courses/workshops/events involving
construction with Posidonia, placing a
special emphasis on the protection of
Posidonia meadows and dune ecosys-
tems, imparted to professionals and in-
dividuals to encourage its use in public
and private buildings.

Development of public companies in all
regions of the Mediterranean in which
Posidonia is dried and packaged and
made available to consumers, complying
with all the beach collection protocols to
ensure that the dune ecosystem is not
harmed, preventing individuals manag-
ing the collection of large volumes.

Additional studies on the application of
Posidonia in different construction ele-
ments (walls, laying of floors, etc.).

Foto: Gabriel Alomar Garau

72.El programa PROTERRA, que s'ocupa de valorar els

7

N

cultius en marjades del sud d'Europa; el programa
REPPIS, en el marc del qual es va crear la Xarxa Euro-
pea de Paisos de la Pedra en Sec; les publicacions de
Med-Stone, guies tecniques per documentar i trans-
metre aquest ofici, a més dels projectes REVPAR-ME-
DOCC, PATTER, TERRISC, TCAST, EDSI, etc.

. The PROTERRA program deals with the assessment of

terraced crops in southern Europe. REPPIS program
in the framework of which the European Network of
Dry Stone Countries, or the MEDSTONE publications,
technical guides for documenting and transmitting
such craft was created, in addition to projects such as
REVPAR-MEDOCC, PATTER, TERRISC, TCAST, EDSI, etc.
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73. Llista de materials per a les llles Balears, actual-

ment en fase d'elaboracié:
www.reusingposidonia.com/calculo-de-la-
huella-de-co2/

73. Balearic Islands materials list under development:

www.reusingposidonia.com/calculo-de-la-huella-
de-co2/
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La dispersio de les emissions de CO, per m?
segons el tipus d'edifici (de 600 a 1.100) i
la necessitat de calcular el CO, d'un edifici
equivalent construit amb sistemes conven-
cionals fan inviable la implantaci¢ del calcul
de CO, fins que no es desenvolupin progra-
mes informatics que compleixin les condi-
cions seguents:

1. Incloure una base de dades de CO, ho-
mologada per a cada regio.

2. Calcular de forma automatica les emis-
sions de l'edifici equivalent a partir d'unes
partides predeterminades.

O bé:

3. Que sanalitzin milers de casos d'estudi
per disposar de valors de referéncia per
cada tipologia edificatoria.

Es preveu que el desenvolupament i la implan-
tacié daquests programes sera un procés lent
i complex, per la qual cosa es proposa com a
mesura de transicid l'obligatorietat dincloure
en els projectes un o més materials ecologics,
preferentment locals, d'una llista que elaborin
les administracions regionals competents.”

The variable nature of reference values of
CO, emissions per m? (from 600 to 1,100)
and the need to calculate the CO, of an
equivalent building constructed using con-
ventional systems makes it impossible to im-
plement the calculation of CO, until software
programs are developed that comply the
following conditions:

1. Create an approved CO, database for
each region.

2. Automatically calculate emissions from
the equivalent building using predeter-
mined items.

Or:

3. Analise thousands of examples in or-
der to get reference values for every
building typologie.

The development and implementation
of these programs is expected to be slow
and complex, and therefore the mandato-
ry inclusion of one or more local ecological
materials from a list drawn up by the rele-
vant regional administrations has been pro-
posed as a transitional measure.”



Aquesta obligacié s'aplicaria primer als edi-
ficis publics i després s'estendria als privats,
de manera similar a I'aplicacié de la condicié
de consum gairebé zero. Aixi doncs, es pro-
posa un full de ruta amb caracter orientatiu:

1. Incloure un o més materials ecologics,
preferentment locals, de la llista regional,
primer en els edificis publics i més tard en
els privats.

2. Implementar amb caracter obligatori una
eina reconeguda de calcul de CO, per a tots
els edificis publics d'obra nova.

3. Implementar amb caracter obligatori una
eina reconeguda de calcul de CO, pels edifi-
cis privats d'obra nova.

4. Implementar amb caracter obligatori una
eina reconeguda de calcul de CO, per a to-
tes les obres de rehabilitacio.

5. Establir progressivament els factors de re-
duccié de les emissions de CO,: 20%, 50%,
70% (per assolir el valor de petjada ecologica
de 18.000 m?2 per habitant).

This obligation would be applied first to pub-
lic buildings and then extended to private
buildings, similar to the application of the
nearly zero-energy buildings concept. Thus,
the roadmap below is proposed for the pur-
poses of guidance:

1. Include one or more eco-friendly
materials, preferably local ones, from the
regional list, firstly in public buildings and
afterwards in private buildings.

2. Implement a mandatory recognised CO,
calculation tool for all newly constructed
public buildings.

3. Implement a mandatory recognised CO,
calculation tool for all newly constructed
private buildings.

4. Implement a mandatory recognised CO,
calculation tool for all rehabilitation works on
existing buildings.

5. Establish a progressive decrease in CO,
emissions for all projects: 20%, 50%, 70% in
order to reduce the footprint to 18,000 m?2
per inhabitant.

CONCLUSIONS AND RECOMMENDATIONS

Implementacio progressiva del calcul de CO,
Progressive implementation of CO, calculation

3r Rehabilitacié Refurbishment
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CONFORT TERMIC
THERMAL COMFORT

142

Recomanacions d’hivern

Disminuir el cabdal de renovacié mecanica
d‘aire interior i installar sistemes locals de
deshumidificacid.

Recomanacions d’estiu

El mecanisme de millora del confort termic
interior a partir d'estrategies passives de ven-
tilacié creuada funciona per la major part del
perfode estudiat.

A partir de temperatures sostingudes per
sobre de 30°C i humitats relatives altes,
de mitjana proxima al 75% i arribant al
90%, i tenint en compte el molt bon grau
d'aillament de I'envolvent de forma gene-
ral, es recomana implementar un control
automatic que informi a l'usuari de quan
aprofitar I'efecte de la ventilacié creuada
natural i quan no, mitjangant un pilot lu-
minds visible encés o apagat. Aquest con-
trol incorporaria, com a minim, un sensor
de temperatura exterior, un sensor de
velocitat de l'aire exterior, un sensor de
temperatura exterior, i un sensor de tem-
peratura interior.

Winter recommendations

Reduce the forced ventilation system of in-
door airflow and if needed install local de-
humidification systems.

Summer recommendations

The cross-ventilation mechanism to impro-
ve indoor thermal comfort, works for most
of the periods studied.

Based on the environmental conditions
of the location and during the period stu-
died (sustained temperatures above 30°C
and high relative humidity, on average clo-
se to 75% and reaching 90%), and given
the very high level of insulation present
in the buildings, it will be appropriate to
establish a system that informs the user
when it is appropriate to take advantage
of the effect of natural cross ventilation
and when it is not, as well as to installing
solar powered ceiling fans.



Quan la ventilacié natural no és viable, es
requereix algun tipus de ventilacié mecani-
ca. L'opcié més eficient és la instal-lacié de
ventiladors de sotil alimentats amb energia
solar, els quals s’hauran dactivar uns 10
dies a l'any si es repeteixen les condicions
similars del perfode estudiat.”

Thus, we recommend designing and imple-
menting an automatic control that informs
the user/resident of when, as necessary
given ambient conditions in summer, the
opposite windows should be opened to
employ the cross ventilation effect (a pilot
light that switches on and off). This control
would include at least one external tempe-
rature sensor, one indoor temperature sen-
sor, one outdoor air speed sensor and one
indoor temperature sensor.”

CONCLUSIONS AND RECOMMENDATIONS

74. AEMET. Temperatures mitjanes i maximes del

periode 1981-2017.

74. AEMET. Median and maximum temperatures.

1981-2017 period..
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Els edificis contaminen.

Quan els construim, per la fabricacio
dels materials i la produccié de runes, i
quan els utilitzam, per I'energia consu-
mida per viure-hi.

La nostra proposta consisteix a reduir
un 50% la contaminacié causada per
la construccié dels edificis, un 50% la
produccio6 de residus d'obra, un 60% el
consum d'aigua i un 75% l'energia con-
sumida per escalfar o refrigerar.

Per aconseguir-ho, recuperarem tecni-
ques i materials de l'arquitectura tradi-
cional i sistemes de baixa tecnologia.
No tan sols per una questié ambiental,
sind perqué d'aquesta manera es viu
molt millor i costa gairebé el mateix.

Si aquesta proposta s'aplica de forma
generalitzada, les ciutats seran més
amables i agradables, i s'adaptaran
gradualment al canvi climatic.

LIFE12 ENV/ES/000079

Buildings pollute.

When you build them, pollution is pro-
duced by manufacturing materials and
the production of rubble.

And when you use them, pollution is
produced by the energy used to live in
them.

Our proposal is to reduce pollution
generated by manufacturing by 50%,
waste production by 50%, water con-
sumption by 60%, and power used for
heating or cooling by 75%.

We'll achieve this by reverting to tradi-
tional architecture techniques and ma-
terials, and low-tech systems. It's not
just the environment that is at stake:
our quality of life would be much be-
tter and costs would be almost the
same.

And if this is replicated on a wide scale,
cities will be friendlier, nicer and they
will adapt gradually to climate change.
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