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A healthy city is one that is continually creating and improving those physical
and social environments and expanding those community resources which en-

able people to mutually support each other in performing all the functions of life
and developing to their maximum potential.

Health Promotion Glossary (1998)
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HEALTHY CITY - TECHNOLOGY AND URBAN
RESILIENCE

Eva Vanista Lazarevi¢
Director of The P&T Conference, PhD, Professor, University of Belgrade, Faculty of
Architecture, Belgrade, Serbia

At the time when advanced technologies reached accomplishments like human &
heart regeneration through new types of proteins or the discovery of rejuvenating
elements for time reverse or a New Graal of the 21.st. Century; it is more than
obvious that architecture has to stand closely related and concerned of health-care
of today. That is why the significance of health-care’s field of research is fully
underlined as the new focus of the 2nd International Scientific Conference “Places
and Technologies” 20135.

Belgrade’s based Academic International Conference organized by the Faculty of
Architecture, University of Belgrade and “Urban Lab” gathered, after a long
period of rough times, the Deans of Faculties of Architecture from the region of
South East Europe. In the enthusiastic tone of afresh meeting the Deans and the
Organizers agree that the Conference should be spreaded around the region each
two years and be back to Belgrade’s home as the axis - under the scope of new
technologies research. The main goal was, of course, to maintain the fragile
scientific links back together and become more banded and recognized with EU
colleagues and friends.

In that sense, our kind Slovenian partners of this 2015 placed the Conference in
the first Modern planned city in Slovenia after the Il world war: Nova Gorica.
Young PhD researchers, and professors will meet together from both architecture
and health-care sectors in order to hear each other’s needs. P&T Conference
participants, already friends, from FYR of Macedonia, Albania, Greece, Serbia,
Montenegro, Bosnia and Herzegovina, Republic of Srpska, Romania, Bulgaria,
Hungary, Croatia, Austria, Italy and Slovenia but also from all over Europe from
UK and The Netherlands to Poland and Portugal will meet again hoping that this
event should overcome poor economic times, becoming an annual tradition. This
year, our Slovenian hosts will include their own partners and colleagues from all
over Europe and the synergy circle will become more powerful and spread further,
to Switzerland, Russia and Latvia.

I would like to thank to my reliable partner and spiritus movens of this Conference:
Dr Milena Vukmirovié¢ as well as my colleagues from The organizing Committee -
The Regional Director Assist. Prof. Dr Alenka Fikfak, fully in charge for this year’s
event. The 2015 Conference would not be possible without the support, enthusiasm
and persistence of our main host and my long-standing friend: Prof. MSc Peter
Gabrijelcic, the Dean of the Faculty of Architecture University of Ljubljana.
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Our keynote speakers of this year’s Conference are well known and reputable
names from our profession and I am so proud and grateful to have them on our
side. Ninety research papers developing diverse thesis on architecture’s new
technologies interlaced with health-care - will be published openly in order to
enlighten and improve previously conceived field of knowledge. New scientific
contacts and friendships will be established in Slovenia in hopefully nice early
summer’s month of June.

From the professors and scientist’s prospective through glasses what could be of
bigger importance then the assignment of organizing such a Conference?
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A PLACE FOR PLACES: LIVE AND STAY

Natasa Fikfak
Prim., General Hospital, »Dr Franca Derganca« Nova Gorica, Slovenia

From the times of Hippocrates, medical knowledge concerning diseases has not
changed much. We know much more about the causes of diseases — that much is
true — and we are aware of the many successful ways of prevention and treatment,
because there is always somebody taking a shortcut to discover the causes of
disabilities and how to prevent them. And there is a place for technology: man
discovered machines, tools and other equipment to shorten the time for making
diagnosis, which means earlier treatment or a possible cure. And there is a place
for places: a healthy place to live in and stay there during treatment means as much
as the right diagnosis and treatment. What do they have in common — medicine and
architecture? Is it the technological development and solutions in search of a better
place and living? Or is it the art of wellbeing?

This meeting is the result of the art of looking, looking for news, wondering, and
communicating with each other. We would like to share our experiences and find
the solutions to please the healthy and the sick. And more, we want to build bridges
among ourselves and make this experience useful in everyday activities — and also
build bridges between different countries, languages, and cultures. We want to
make boundaries disappear and speak the same language used in everyday life.

I wish you a wonderful experience, joy in working and spending time together —
with a promise to meet again very soon.
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NOVA GORICA

Matej Arcon
Mayor, City Municipality of Nova Gorica, Slovenia

Nova Gorica cannot simply be regarded as one of smaller cities in Slovenia, even
though it is classified as such on a national scale, in accordance with the
population statistics (17,084). It can only be understood in the cross-border context
of a multi-cultural urban conurbation consisting of Nova Gorica (“New Gorizia”),
Sempeter-Vrtojba and Gorizia (in Italy). On a Slovenian statistical scale, it comes
right after Ljubljana and Maribor. Hence, in the Slovenian Spatial Development
Strategy Nova Gorica is placed among urban centres of national significance.

This cross-border centre is also a regional centre. The Province of Gorizia
(Provincia di Gorizia, Italy) and the Goriska statistical region (Slovenia) together
cover a very diverse and economically interesting area. They are connected by the
Soca/lsonzo river that extends from the Alpine region, flows across the Karst
Plateau and the plains until it finally meets the sea. This territory comprises hilly,
sparsely populated areas, with exceptional natural qualities, extending to
Monfalcone, the northernmost port of the Adriatic Sea.

In the past, Gorizia was among the biggest promoters of Slovenian economy and
culture (e.g. the “Trgovski dom” building in Gorizia, designed by the architect
Max Fabiani). It was also one of the central leisure and recreation areas of the
Austro-Hungarian Empire, also known for its cultural diversity (the languages
used were Italian, Slovenian, German, and Friulian). Due to a combination of
natural, cultural, and, not least, economic reasons, the need to connect was always
present, and collaboration was always there, despite the so-called iron curtain.
Nowadays, the Slovenian minority in Gorizia is one of the main drivers of
territorial integration and cultural dialogue.

For historical reasons, the areas of Gorizia, Nova Gorica, and Sempeter—Vrtojba
had double infrastructure (sport centres, regional hospital, public utilities,
transport infrastructure, etc.). Despite its generally negative connotations, the
border was, in fact, a powerful generator of economic development (price
differences, logistics platform of the customs area, different regulatory framework
regarding gambling services, excise duties, etc.). Following the elimination of the
border, the city faced major development challenges in the sense of the so-called
“sewing” of the urban fabric, i.e. in the light of the development objectives
pursued.

Over the years, the co-operation progressively took on a central role in the
economic, social, and infrastructural redevelopment of the area.
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The collaboration was formalised after Slovenia’s declaration of independence,
and even more after the accession of Slovenia to the EU. This was followed by the
initiatives to establish a cross-border office and the project involving the
collaboration of three administrations. The establishment of the European
Grouping for Territorial Cooperation (EGTC) builds on all the efforts invested so
far, on the fundamentals brought about by the new European legislation. The
Convention on the establishment of the European Grouping for Territorial
Cooperation was officially signed by the mayors of the founding municipalities on
19th February 2010 in Gorizia. The Slovenian Government approved the
establishment of the EGTC in June 2010, and the Italian Government in May 2011.
The EGTC was registered as a legal entity on 15th September 2011. The first
Assembly meeting of the newly established EGTC was held on 3rd February 2012.

The cooperation in the culturally and administratively diverse environment calls
for great efforts of the administrations, and a subtle understanding of the cultural
character of the area. It is difficult to maintain appropriate relationships in the
representation of the various cultures, which must be able to recognise themselves
in all the activities connected with the management of the area. This is also a
guestion of promoting equality within diversities, which are definitely regarded as
beneficial; however, the process is very demanding in the sense of finding and
developing solutions in all areas.

Area of spatial planning

For the conurbation, the multi-cultural aspect of architecture is highly important,
and also one of the key generators of spatial identity. Indeed, we must not forget
how and why Nova Gorica, as a separate entity, was created and the importance
of the preservation of the diversity in identity of the common conurbation in a
globalising world.

The importance of architecture and urban design was recognised by the City
Municipality of Nova Gorica in its Annual Culture Programme adopted by the City
Council in July 2014.

The questions that the conference PLACES AND TECHNOLOGIES 2015
addresses are the central focus of the conurbation in the framework of the EGTC;
indeed, in the next period, the conurbation must take the basic steps towards a joint
spatial management. Human health, ecology and innovation are key topics of the
EGTC GO strategic document, and are developed in three thematic
interdisciplinary projects:

e THE SOCA/ISONZO — establishment of the Soca/lsonzo Cross-border
Park (tourism, recreation, drainage, green areas of the conurbation)

e CROSS-BORDER HEALTHCARE SERVICES
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e The restructuring of the customs border area into a REGIONAL
LOGISTIC CENTRE.

The first two projects will be financially supported by the Cross-border
Cooperation Program Italy — Slovenia 2014-2020.

The envisaged operation and the strategic goals of the EGTC fully coincide with
the central themes of the PLACES AND TECHNOLOGIES 2015 conference, which
represent an opportunity to upgrade the current approach, building on the
knowledge of other environments and the exchange of good practices. This is a
great opportunity for us to extend our knowledge and establish a wider context of
co-operation with the institutions that are the generators of development in
individual fields and, as such, are of key importance for the conurbation area. At
the same time, the conference participants are given the opportunity to see how
relevant problems are addressed on a concrete example, and to develop guidelines
for the continued operation of the EGTC GO.

The conference will be part of the activities organised on the occasion of the 150th
anniversary of birth of the architect, innovator, philosopher, and multicultural
humanist Max Fabiani (in the framework of the conurbation), who distinguished
himself in the post-war reconstruction projects of the devastated area of Goriska,
and the Posocje region (the area along the Isonzo river), in the aftermath of the
Isonzo Front (the year 2015 marks the 100th anniversary of Italy’s entry into the
war with the Austro-Hungarian Monarchy and the beginning of the Isonzo Front).
His designs (Gorizia, Sempeter, Vrtojba and Solkan, directly in the conurbation)
technologically modernised the town planning in the region.
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HEALTHY CITY - TECHNOLOGY AND URBAN
RESILIENCE

Ruzica BoZovi¢ Stamenovic¢
PhD, Professor, University of Belgrade, Faculty of Architecture, Belgrade, Serbia and
National University of Singapore, Singapore

Endemic challenges of rapid urbanization are not generated by growth per se but
by multidimensional facets of urban living under the pressing conditions. Although
sanitation, safety and efficiency of urban services and systems still defines public
health, the imminent future of city as a healthy place transcends dependency on
system provisions and relies on urban resilience. The city resources are becoming
increasingly scarce, outdated, inefficient and inflexible. At the same time urban
population is steadily getting older, self-centered, stressed and socially and
economically poorer. Therefore, technology and design strategies for enhancing
the well-being of urbanites will increasingly depend on their relevance regarding
social cohesiveness, social capital values, food and water provisions, productivity
and possibilities for recuperation.

The resilient city relies on robustness of all urban processes and participating
parties engaged in preservation, reuse and redevelopment of city resources. The
new urban-scape recycled from the modernist urban heritage on premises of
resilience will present itself as ecosystem, as a living entity composed on
interdependent systems and agents. However, achieving these goals in practice is
not an easy task and requires rethinking of the common design methods and
strategies. The possible image of this resilient healthy city is already emerging with
ideas of salutogenic healthcare spaces, cohousing models for elderly and young
urbanites, vertical villages, urban agriculture and integrative public spaces.
Characteristic for all new ideas is their dependency on connectedness and mobility
between micro, meso and macro urban levels. In that sense technology integrated
in hybrid design models facilitates links between individuals and spaces while
overcoming physical distance as an obstacle for integration.

Ultimately, the question is how public health would be redefined and managed
within the new urban resilience framework and with already established habits of
daily life? In that sense the main role of technology might be to facilitate the
affective relations with urban spaces and help with putting forward the people-
centered, holistic and socially sensitive public health model and respective design
instead of the currently prevailing bureaucratic one. Or, as raised in many
instances, the healthy city should not be just livable but loveable one to be resistant
to predicaments of the future.
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INNOVATING AT LISBON'S WATERFRONT PLACE,
THE “TAGUS PLATFORM” PROJECT

Pedro Ressano Garcia
PhD, Professor, Universidade Luséfona, Lisbon, Portugal

At Lisbon waterfront, the project Tagus Platform presents a holistic perspective in
which city and port are seen as part of the same system. It presents a new
connection between the city of Lisbon, and the port. The project reshapes the
morphology of the surface of the landfill built over the river with a new building.

The project makes use of the place to introduce new technologies merging
disciplines that are often presented separately — architecture and public space —
Tagus Platform challenges the current convention that public open spaces are
located between buildings. Here public space stands over functions working below
inside the building structure and reshape the morphology of the landfill surface.

The barrier of railway and/or heavy traffic is central to this project. It succeeds to
remove the presence of the barrier and blur its effect with a low budget project.
The fruitful dialogue between city and port is oriented to a specific project rather
than general urban planning.

The sustainable development of ports cities challenge the present situation and
offer a new paradigm with opportunities for both port and city, to successfully
negotiate and work towards mutual improvements. New public space at the
waterfront adds value to the urban environment when mixed with port related
activities. Tagus Platform links both, urban environment and port atmosphere
increasing port city’s culture. The project brings value to urban life, to port, to
city’s image, to tourism and mainly, to people who uses, accesses and enjoys new
facilities. The creation of new waterfront public spaces increases port city identity
and consequently strengthen the public support for the port, the environment and
the necessary use of green modes of transportation. The holistic transformation
affects the heart of urban life and the idea citizens have of their own port city for
tomorrow.
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TOPIC I:

Architecture and Health
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HEALTHY BUILDINGS: THE ICF CLASSIFICATION
AS A DESIGNING TOOL

Alberto Arenghit
Assistant Professor of Building Technology, University of Brescia, Via Branze 43 —
25123 Brescia — Italy, alberto.arenghi@unibs.it

Daniele Malgrati
Medical Doctor, San Francesco Clinical Hospital, Via IV Novembre 7 — 24128 Bergamo -
Italy, daniele.malgrati@cdcsanfrancesco.it

Michele Scarazzato
Medical Doctor, Domus Salutis Clinical Hospital (Fondazione Teresa Camplani), Via
Lazzaretto 3 — 25123 Brescia — Italy, michele.scarazzato@ancelle.it

ABSTRACT

In recent years, the issue of health has been increasingly linked to that of building
design and urban planning. In fact, the expressions healthy buildings, healthy
cities, healthy architectures and others are more and more recurrent in literature.

There are many and certainly different reasons: medical advances, the spread of
the concepts related to sustainability, the studies on the toxicity of building
materials, but also negative factors, such as the increase of pollution.

But what concept of health are we considering? How design can affect human
health? What operational meaning the expressions above mentioned assume?

We will look for possible answers to the previous introduced questions through an
interdisciplinary approach, starting from the etymology of the word “to design”
(which in Latin is pro jacere, namely “to throw ahead”). If a project has to be
intended as the realization of a “being there”, always projected forward, if a
project entails the attention one has of himself and of other persons; then a project
needs to take care of its surrounding world, and therefore of health.

As a result, health and environment come to be strictly intertwined. In 2001 the
WHO proposed the ICF (International Classification of Functioning) offering the
world of medical sciences the unique opportunity to interpreting “health” as a
condition that affects and relates in a mutual way with social life, also through the
environment. Following this perspective, design simply cannot leave aside an
extensive analysis of “health”, supported or disadvantaged by the environment

! Corresponding author

2ND INTERNATIONAL ACADEMIC CONFERENCE: PT 2015



2ND INTERNATIONAL ACADEMIC CONFERENCE

PLACES AND
TECHNOLOGIES 2015

KEEPING UP WITH TECHNOLOGIES
TO MAKE HEALTHY PLACES

18 ® 18 JUNE 2015 |N()VA GORICA I SLOVENIA

(built and not), and we suggest the ICF might become a valid operational tool
useful for defining and building healthy and proactive environments.

Keywords: healthy buildings, health, ICF, active design.
INTRODUCTION

A way to understand the connection between the environment and health in the
Western countries could be the understanding of how the relation between life and
disease has changed in the past 150 years. The rising life expectancy is the result
of medical, technological, social and cultural achievements.

Science achievements in social sphere have been used to fight epidemic diseases
which were the major cause of early mortality. These science achievements have
lead to issue laws concerning hygiene and prophylaxis, in order to eliminate the
sources of infection by regulating disposal systems, sewage systems, territorial
remediations and introducing rules of personal and community hygiene.

The combination of medicine and technology has been the successful model at the
time when the relationship with the disease was to survive the disease itself. The
achievements of the Unions have permitted to regulate timing, methods and
working environments by significantly improving the early psycho-physical strain
thanks to the advent of technologies that serve loads and repetitiveness. The
increase in life expectancy inevitably leads to the change from infectious etiology
as dominant cause of disease in the chronic as a source of wear due to the effect of
the long life and the characteristics of the environment in which it is spent.

The degenerative process due to the growing age is expressed as a progressive 10ss
of body functions to the extent estimated as 1% per year over 30 years of age
(Singh-Manoux et al. 2003). This para-physiological evolution can be experienced
in a positive way if the environment in which we live is able to compensate for, or
prevent loss of functions by maintaining a good quality of life. The needs of a
person change over time and the environment must be adapted to face this change.
When people grow old the subjective perception of the health status does not
necessarily correspond to the actual condition (Baum et al. 2003; Lehr 1991).

THE ICF AS A DESIGNING TOOL

The close link between the chronic disease and the design of environment that
allow an appropriate daily life requires a farsighted planning that permits a high
flexibility for the necessary adjustments that a chronic condition implies. The
design should provide an analysis of the social context within which it is expressed
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in order to clarify the main causes of social or personal malaise, so as to understand
the issue core. Actually the word “design" derives from Latin “pro jacere”, namely
“to throw ahead”. It has to be intended as the realization of a “being there”, always
projected forward. To project entails the attention one has of himself and of other
persons, it means to take care of our world and therefore of our health. Designing
expresses the close and binding connection between health and environment and
guarantees well-being if the environment satisfies the status of health or illness,
and even better of disability, if seen as a health condition in an unfavorable
environment.

The real problem is not the health status or its cause, but how it can be placed in a
context unable to receive it, which isolates the suffering person considering him as
a neglect and unwanted subject, belonging to a minority group whose rights are not
considered as a primary asset. Good health could become illness if placed in an
unsuitable environment; on the opposite, a well designed environment makes a
biological suffering condition acceptable if not livable. The paradigm that results
is that each of us could be in a precarious environmental context and develop even
temporarily a state of disability that can be determined by an unexpected accident.

In this perspective, the design of a house should meet requirements that consider
the home as an essential condition to ensure the well-being and comfort. Designing
and building with sustainable costs allows to reach a largest number of people,
considering the families financial constrains as a primary source of discomfort.
With low impact energy solutions, by joining a project of a clean environment and
considering the pollution as the major source of respiratory diseases. With
accessibility that directs to more movement instead of the use of lifts, with easy to
run stairs and ramps suitable for an aging and overweight society but also suitable
for the use of wheelchair in a status of disability. Any proposed project
environment is tightly bound to the solution of problems that significantly affect
the health status. Low back pain - caused by prolonged obliged postures - affects a
huge number of people and is the main cause of work absence. Cinemas, theatres
and public spaces are the example of an incorrect project design where the furniture
are in lack of ergonomics principles. People in work places suffer from posture
damage, sight problems caused by poor lightning and musculo-skeletal stress
caused by improper lifting.

In 2001 the WHO approved and ratified the ICF (International Classification of
Functioning, Disability and Health). It is an improvement for the medical science
and not only; it recognizes the existing continuum between health and disability
that concerns all of us, but especially emphasizes, in a bio-psycho-social complex,
the importance of the multiple interaction between people, health and environment.
A focus entirely centered on the concept of disease, it is replaced by a vision of
society in which the result of a well-made intervention is measured in terms of
participation. Health must be monitored in its possible changes with tools to
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measure it and to measure the solutions (facilitators) once the limits (barriers) are
identified. The ICF describes the person in his inseparable value body-function-
environment. Any occasional, accidental, voluntary intervention express variations
on one of three values affects so indispensable the others by favoring or limiting
the core human values: the freedom to be active and involved in life, which is a
fundamental condition to guarantee well-being, health and happiness.

In this perspective, design must carry out an extensive analysis of the health status
favored or denied by the environment (built and not), so that the ICF may become
an useful instrument to build and define healthy and proactive environments. In the
“Health and Building Grid” (Figure 1) a first attempt to overlay the ICF concepts
to the design demands is proposed. For example, if we consider the design issues
related to noise, this will involve the hearing and nervous system, negatively
influencing activities such as learning, general tasks and demand, communication,
domestic life and interpersonal interactions. Conversely, if we consider the
communication activity, it will involve nervous, visual, hearing, musculo-skeletal
and psychological system, so that it will be necessary to find design solutions
concerning the noise control, adequate and proper lighting, the requirement of
accessibility, information and communication systems.

Analyzing the project by what the ICF dictate is not enough if we do not take into
account the limits of the human physiopathology, which are disability, childhood,
adulthood, aging and its needs and the problems that these limits bring about in the
relationship with the environment. It is well-known that old and young people learn
in different ways: the old learns by doing; the young learns by memorizing (Ratti,
Amoretti 1991). In other words it is impossible to design for people we do not
know and if we ignore the positive or negative interaction between biology and
environment. On the other hand we may not want to operate on the environment if
we have not the cultural means to change it, the knowledge of laws, the knowledge
of materials.

The analysis of the project according to the ICF immediately matches the principles
of the Universal Design, to be integrated with the newer principles expressed by
the Human Centerd Design and by the Active Design. The project, therefore, has
to contribute to encourage, stimulate and maximize the people capabilities through
an enabling environment. The focus must move from "cure" to "take care" since
our society is characterized by chronic diseases that the people must face in
environments which mitigate their negative consequences.
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Figure 1: Health and Building Grid (this is the reworking of a grid presented by Foyer Rémois

(Reims) in 2012).
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CONCLUSIONS

For the designer is request to have an active role in the research of healthy
situations (that according to the WHO is a “status of complete physical,
psychological and social well-being and not just the absence of illness”) often with
a prominent role in providing a therapeutic environment that is an environment that
structurally encompasses within itself the means of access and appropriate use of
all the capabilities in an interaction without barriers. The designer must therefore
become a health operator since his work affects the area of freedom and autonomy
of each person.

In this context ICF is a tool that allows the designer to have a correct approach to
the project, by connecting person-health and environment in an efficient manner
and by giving a deep meaning to the expressions: healthy buildings, healthy cities
and healthy architectures.
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THE HEALTH ASPECTS OF SUSTAINABLE
ARCHITECTURE

Kosara Kujundzié¢
PhD student at University of Belgrade, Faculty of Architecture; private address:
Njegoseva 171, Kotor, Montenegro; kosarak@gmail.com

ABSTRACT

Sustainable architecture is defined as a regardful and responsible artificial
environment creation and management leading to the reduction of its negative
impact on the natural environment. The sustainable design principles are deeply
embedded in nature. The most influential aspects of the natural environment are:
climate, land configuration, soil composition and vegetation. Sustainable
architecture benefits from all these factors by using sunlight, wind, rain, natural
local materials and autochthone plants in order to provide healthy environment.
Furthermore, water, earth, fire and air are the four basic, constitutive cosmic
elements. All four are crucial for sustainability and for the health as well. Since
the ancient times, the human body is considered to be a result of the combination
of these four elements. The issue of health/illness referred to the influence of the
environment on us and the balance of these four elements. Likewise, the sustainable
architecture is successful only if it achieves the harmony of these four elements
creating the artificial environment in synthesis with nature. The quality of the water
(potable or surface water) and air (indoor and outdoor) directly reflects on our
state of wellbeing. The sense of connection to the earth, “to the roots”, gives one
a sense of belonging and orientation. The usage of local, natural materials helps
in achieving this. The cosmic element of fire relates to our body temperature and
life energy, directly affected by sunlight and insolation. Solar energy is also crucial
for sustainable architecture as essential way of providing thermal comfort for
building occupants.

Keywords: sustainable architecture, health, water, air, earth, fire.

INTRODUCTION

Sustainable development is a conceptual model of the development and natural
environment established through the relation: socio-economic system-
environment- the cycle of renewal of nature. The sustainable (ecological, green)
architecture emerged from the sustainable development as a regardful and
responsible artificial environment creation and management leading to the
reduction of its negative impact on the natural environment.
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The most influential environmental aspects sustainable architecture relies on are:
climate and microclimate, land configuration, soil composition and vegetation.
Sustainable architecture benefits from all these factors by using sunlight, wind,
rain, natural local materials and autochthone plants in order to provide healthy
surrounding, both, outside and inside the building.

The four constitutive, cosmic, natural elements recognized since the ancient times
are water, air, earth and fire. The presence and balance of these elements have a
great impact on sustainability and health. Providing the air, thermal, visual and
acoustic comfort of the building occupants is one of the primary objectives of
sustainable architecture. This can be achieved through the well balanced
combination of the four fundamental cosmic elements that our sense of wellbeing
directly depends on such as: the presence of the active water features in the
surrounding, regulation of the indoor and outdoor air quality, intensifying the sense
of the connection to the earth and “roots” and the increased exposure to the sun
(solar energy, sunlight).

THE ELEMENT OF WATER

The philosopher Thales of Miletus considered water the originating principle of all
the matter. Water is mobile; it flows through all living beings. It is means of
transporting substance and warmth, essential for life.

Freshwater makes only the 3 per cent of the world’s water. Lake Baikal in Siberia
contains 22 per cent of this limited amount. Most of the potable water originates
from rivers and artificial water supply systems polluted by industrial and
agricultural chemicals that makes it unhealthy for drinking.

Through its cyclic movement in nature, water is exposed to temperature
differences, gravity, capillarity and other natural elements: air, fire and earth, that
makes it finally good for drinking. Furthermore, when exposed to the sun,
rainwater evaporates and loses its lightweight and healthy ingredients, while the
heavy and unhealthy substances stay on the ground. After a while, the evaporated,
healthier substances come back again through the rainwater that makes it suitable
for drinking (after some basic purification processes). This is why the rainwater
collection is the sustainable design principle important for health.

Furthermore, active surface water improves the microclimate. Through the
evaporation it reduces air temperature, freshens and ionizes air fulfilling it with the
healthy negative ions. This is why the rainwater collectors- channels enabling
water movement in the uncovered outdoor or indoor spaces are a sustainable design
method that enriches the environment and improves health.
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THE ELEMENT OF AIR

Ancient Greek philosopher Anaximenes believed air is the primordial constitutive
cosmic element. The air is spacious, dynamic, transformed by cosmic forces,
renewed by life processes, sensitive to the daily and seasonal rhythms and changes.
It contains a mixture of smells, sounds and light and carries environmental
information about climate, land or vegetation. It affects vigour and vitality and
therefore is very important for health.

One of the important objectives of sustainable architecture is providing air comfort
for the building occupants. The ingredients of air, highly influential on its quality,
are: oxygen and carbon dioxide, carbon monoxide, tobacco smoke, smells, house
dust, ions, undesirable products of building materials and air humidity.

The air quality can be improved by plants. Vegetation enriches air and makes it
healthier by: increasing the concentration of oxygen, regulating air temperature and
humidity, tying the dust particles, absorption of the pollution and creation of
negative ions. Furthermore, the buildings covered by vegetation are aromatic and
season sensitive fostering the connection with nature, important for the state of
wellbeing. Some plants’ aromas have therapeutic effects. In addition, plants
decrease the noise level and therefore improve the acoustic comfort of the building
occupants.

Another sustainable design principle for improving indoor air quality is natural
ventilation. This method enables: higher oxygen and lower carbon dioxide
concentration, removal of the unpleasant odours and polluters (air particles),
reduction of the relative humidity level and the maintenance of the thermal comfort
when outside temperature is high. In the absence of the natural ventilation a so
called Sick Building Syndrome occurs. This is medically undefined health disorder
where subjective constraints decrease working ability. On the other hand, research
show natural ventilation triggers significantly less symptoms or health disorders
compared to the mechanical ventilation or entirely air conditioned buildings (figure
1).

The air flow has many positive effects on health. It stimulates neurons, nerve
endings on the skin as well as vascular system and causes pleasant subjective
feeling. Also, it disintegrates house dust containing potentially pathogen bacteria.

The important factor that affects health is air ionization. lons are molecules that
have lost electrical stability. The air becomes negatively ionized when electrons
separate from molecules making them “electron hungry”. The high concentration
of negative ions can kill or disable spreading of pathogen bacteria. On the contrary,
positive ions decrease serotonin level causing depression, hypertension and
breathing difficulties. Negative ions can be created by solar energy and sunlight,
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as well as by air and water flow. This is one more argument for planning moving
water features and natural ventilation as the sustainable architecture methods.

Figure 1: The results of SBS study of J. Roben (health disorders in relation to the ventilation
systems: natural ventilation, mechanical ventilation and air conditioning).
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THE ELEMENT OF EARTH

In the Ancient Greece, it was Euripides, the student of Anaxagoras, who first
claimed the elements of earth and air were the archetypal, cosmic elements.

The element of earth is attached to stability, to the roots. Buildings are anchored in
the geography, ecology and climate. The connection to the place of origins affects
our sense of identity, defines us and is therefore important for the health in
psychosomatic sense.

The land topography is an important factor of the building “rooting”. Instead of
adjusting the land to the house, natural and man-made environment should be
homogenised by adapting the house to the land configuration. Also, earth sheltering
is an efficient sustainable design principle since the earth is good thermal insulation
and reduces heat loss inside the building.

Building according to the region by using local resources and materials is one of
the principles and preconditions of the ecological and cultural sustainability.
Autochthone materials, originating from the close surrounding carry the traces of
time and, at the same time, help in creating a feeling of the building belonging to
the place of origins, since they have been transformed by the natural climatic
factors of the surrounding. In such a way, stone and brick change the shape over
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time (smoothing the edges) and gain patina, wood changes the colour from natural
towards grey, old wall paint becomes pale and coated with patina. The usage of
local materials enforces the sense of genius loci and enables easier orientation in
space and time, in contrast to the some industrial, universal materials almost inert
to the surrounding, unattached to the place of origins.

Another important tie to the earth (place) is vegetation. Seasonal transformations
of plants reflect climatic and geographic influential factors of the surrounding. At
the same time, they are ephemeral and tie the building to the time frame.

THE ELEMENT OF FIRE (HEAT)

The Greek philosopher Heraclitus from Ephesus claimed the basic constitutive,
cosmic element was fire. The fire (heat) is archetypal element on which depends
the survival of living beings. In sustainable architecture, we associate it with the
energy of the sun (the source of heat, light and renewable natural resource).

Life exists in a very limited temperature span of human body including only a few
degrees. Metabolism creates heat, mostly during the day, the most by activity (10-
60 times more), the least during night. Overheating may lead to exhaustion and
eventually death. On the other hand, if we lose heat too quickly, we feel
unpleasantly cold which can lead to hypothermia. Thermal comfort relates to the
sense of optimal agreeability (not too hot, not to cold) when the thermal balance of
the body is achieved.

Warm rooms are colder than the human body. So, what we consider heating is
actually not heating but reducing the rate at which we cool. The heat transfers
through conduction, convection and radiation. Radiation and conduction warm up
body deeply, while convection heats only the surface layers (skin and lungs). The
thermal comfort can be achieved even if the air temperature is lower than optimal
when radiant surfaces exist in the surrounding.

Sun is the main source of heat due to radiation. Sustainable architectural methods
include captivation and accumulation of solar energy, so that it can be used later
for heating indoor space. The accumulation of solar energy is achieved through
thermal mass or heated surfaces of water or solid matter that radiate heat. The most
frequently used is trombe wall, painted in dark colours (preferably black) in order
to attract more solar energy. If the radiant surface is heated water, it transfers heat
through all its volume, not just on the surface level as in the case of solid matters.
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CONCLUSIONS

The four archetypal, cosmic elements: water, air, earth and fire are the fundamental
constitutive elements of nature and living beings. Their combination and balance
enable vitality and vigour. Each one is of crucial importance for sustainable
architecture and health in terms of providing comfort for building occupants.

Moving water features enrich microclimate and improve air quality by creating
negative ions. Rainwater is healthy and should be used as much as possible in the
household, because of the scarce resources of freshwater worldwide.

Air comfort, of a crucial importance for health, can be achieved through sustainable
design methods such as: vegetation, natural ventilation and moving water features
inside the building.

The element of earth relates to stability, roots, and a sense of identity. Earth
sheltering ties building to the ground. The usage of local, autochthone materials
fosters genius loci, while seasonal transformations of the plants carry information
about time. All these are important for health in a psychosomatic sense.

The fire (heat) is important in terms of the heat regulation of the body, essential for
health. The crucial renewable resource of the most useful radiant heat is solar
energy. Thermal comfort is provided by sustainable design methods of capturing
and accumulating solar heat by thermal mass (trombe wall, heated water),
afterwards used as the heating source.
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