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DDR STATEMENT

Drawing is used in this research as an instrument for analysing the thermodynamic
behaviour of the case studies: selected housing typologies of popular architecture in
Portugal. Drawing is the means and the result of the study. It is a round-trip system in
which the drawing feeds back into the research.

The obtained results will allow communication, exchange and comparison of
information that is only transmissible in this way. Thus, fundamental concepts such
as scale, implantation, orientation, relationship between the parts and with near and
distant elements, etc. are treated as an integral part of both the analysis and the
results.

The results will expand the information on the typologies catalogue in which the
Survey on Popular Architecture in Portugal was organized. The improvement of the
analysis methodology through drawing can eventually allow it to be applied to other
researches, other case studies, or to the very dynamics of the act of design.
Drawing as a result allows it to be easily understood by peers, becoming an operative
tool for the act of the design, opening the possibility of extending the architect's tools.
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ABSTRACT

This research proposes to develop a thermodynamic analysis, which remains undone,
of Portuguese vernacular architecture. The aim is to find, through a systematized
exploration, the adaptative solutions that lead those architectures, attentive at
landscape and climate, to the status of typologies.

For that purpose, it scrutinizes the typologies identified on the Survey on Popular
Architecture in Portugal, compiled between 1955-1961, in order to take advantage
of its catalogue organised by regional and climatic standards. In this way, it intends
to further our comprehension on the energetic behaviour of housing typologies in a
pre-machine context in which principles of economy of means led to accumulated
wisdom over centuries on a precise understanding of place.

This early phase presents the first of the studied typologies: the glassed-enclosed
balcony, a traditional type of the interior-north of the country.
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Current legislation applied to interior comfort in buildings, quantitative functionalist,
places on the envelope and on active systems the responsibility to generate constant
interior conditions, according to standardized comfort standards '. This has led to
increasingly closed and technified buildings, in which a series of qualitative variables that
activate our senses are neglected. This research, focusing on the ancestral adaptation
of buildings to regional climatic conditions, reflects on the recovery of the connection
between man and the outside world, in a possibility of expanding the limits of comfort.

The alternative proposal to the current regulation, on which this work is focused,
corresponds to an open system model, in disequilibrium and dissipative? . This research
will deal with the thermodynamic understanding of architecture, which understands any
artifact as an open system in constant energetic interaction with its surroundings, in
a multi-scale, territorial, material and physiological manner. As such, this perspective
develops on the plurality of fields of knowledge related with each scale of interaction.

The Survey, a powerful working tool from which we inherit concerns with representation
and preservation of Portuguese vernacular landscapes of the 1950s?, understood these
scales of interaction through the disciplinary lenses of geography, geology, climatology,
history and sociology. Its aim was to introduce the particularities of each studied region,
implicitly stating causal relationships between environment and construction.

In Portugal, due to its geographical position, between the Mediterranean and the
Antlantic?, different popular architectures were developed, influenced by climatic diversity
and by historical cultural influences. A series of bioclimatic responses generated specific
typologies for each region. The Survey is understood here as a point in time when these
typologies were crystallized, at the end of a pre-machine era, after which most of the
knowledge contained in them began to be neglected.

The typological maps of each region, original outputs of the Survey, will be examined
focusing on housing buildings, based on the premise that in each case space was
constructed utilizing climate responsive solutions. Thus, it is questioned whether those
typologies can be understood as thermodynamic prototypes®, exchanging heat devices
that generate interior comfort conditions, whose thermodynamic functioning was
developed in relation to the climate, to the exterior, perfected throughout history, and
which, when studied from its behaviour, reveal an adapted logic.

These typologies will be analysed by redesigning them from the point of view of its
thermodynamic behaviour. This will deepen and clarify the until now tacit knowledge
concerning these vernacular architectures and their contextual relationships. This
research hopes to shed light on the richness of dwelling solutions associated with long
established relationships between architecture, construction materials, climate and
territory.

Following the work of Victor Olgyay® and Plemenka Supic’, the bioclimatic consequences
of the settlements of these architectures, their construction solutions and their spatial
organizations will be analysed through the architect’s design tools, in plan and section.
Through drawing, it is proposed to explicit the architecture-landscape-atmosphere-
energy interactions that take place between buildings and the landscape, at various
scales, and thus reveal the specific microclimates generated by architectural objects.

By understanding buildings as organizations of matter that interact with the environment
to generate their own atmospheres, a variety of possibilities are revealed that introduce
the subjectivity of human perception and give the inhabitant an active role: freedom
of choice between different conditions, in a gradient between the comfortable and
uncomfortable extremes, hot and cold, good and bad, wet and dry, clean and polluted &.

The research intends to prove whether in the Portuguese Popular Architecture there
is a knowledge about the adaptation to the climate and the territory applicable to the
current practice of architecture. It will deepen in the complexity of the habitat of a pre-
machine era, in which the systems and their use were still adaptable to the day and
night and to the different seasons, in which only the construction mediated between
man and the environment. The objective is to extract from these types of housing new
strata of knowledge, through the production of systematic graphic elements that can be
compared at various scales.

It is hoped to promote a holistic understanding, in the various scales of interaction
between man and environment, of the logics of adaption to the territory and climate,
perfected throughout history, with the objective of finding exemplary proposals from
which to extract timeless operative design strategies that can be implemented on
contemporary Architecture in Portugal.

We will now focus on a thermodynamic type that is part of the heritage of popular ar-
chitecture in Portugal, found in the Northern Interior of the Country, and is catalogued
in the typological maps of zones 2 and 3 of the Survey: the glassed-enclosed balcony.
Recognized as one of the great contributions to the valorisation of the architecture of
Beira, it was already losing its prominence in the 1950’s and is practically non-existent
in contemporary Portuguese architecture.




The graphic research comprises two phases.

First, on the territorial scale, there is an effort to reanalyse the original typological maps
included in the document from 1961 (fig. 2). The aim is to reorganize the information
in order to extract clear relationships between the typology and its implantation.
The strategy includes the addition of a contemporary physical map, which contains
topographical and pluviometric information. It also superimposes the original divisions
in which the survey was organised, and the geographical territorial divisions proposed
by Orlando Ribeiro. Altogether this information shows how this typology was found on
continental, high and humid territories.

Glassed-enclosed Balcony
As catalogued on Typological Maps

Zones2and 3
Popular Architecture in Portugal
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Secondly, a diagram entitled ‘Glassed-enclosed Balcony. Thermodynamic Analysis’ (fig.
3) illustrates the building scale of this research. Using collage, it combines the original
drawings from Popular Architecture in Portugal with new digital tools to compose a
diagram that synthetizes the architectural, spatial and climatic aspects of this device.
The following information can be extracted from it:

Much complexity is achieved with little energy, both in material terms, of manpower and
time, representing a great possibilities / cost ratio.

It has an independent structure, mostly composed of light dissipative materials, making
it possible to be added to an existing structure, which, in the case of popular architecture
and in the examples provided, is an accumulative structure with great thermal mass.

It is a space without a specific use, it is not a functional space in the sense that it does
not have a specific function, providing freedom of use, becoming a space of great
flexibility and with a great wealth of possibilities, depending on its dimensions.

It has the qualities of an intermediate space, it can be a semi-exterior or semi-interior,
semi-private or semi-public, making it possible to be managed by the user, as needed.

It enlarges the interior space and transforms its atmospheric qualities and variety, like
light, temperature, humidity, air renewal, privacy, etc.

It is a climatic adaptation device, providing an enhanced sensory connection with the
outside. Due to the less inertia in relation to the main structure of the building, it follows
the external climatic flows quicker, which, associated with its transparency, creates
a greater perception of the passage of time, daily climatic and seasonal vegetation
changes.

It is a thermal mechanism, functioning as a greenhouse, a thermal buffer, or a heat
sink: In the cold season, it can work as a heat trap, a device that has the ability to heat
itself through direct exposure to solar radiation and blocking heat loss by convection
to the outside, still heating the contiguous interior space through convection. In the hot
season, it is protected from direct solar radiation, acting as a heat sink and air renewal
through the opening of the windows or operable ventilation screens.
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THERMODYNAMIC PERFORMANCE

1 Solar radiation (exposed): unobstructed solar exposure to west, east and south. glazed
balcony exposes interior space to sunlight and collects heat

2 Solar radiation (reduced): roof eave protects glass from direct sunlight.

3 Heat trap: enclosed glazed space, exposed to sunlight, blocks convective heat transfer to the
exterior

4 Heat sink + fresh air renovation (dissipative structure)

5 Thermal mass / radiant heating: exposed stone walls collect heat from solar energy and
release it back during the night

6 Low metabolic activity. low levels of heat loss

7 Forced convection / cross ventilation: operable bottom screens allow breezes to flow
8 Wind shelter: dominant winds protection

9 Rain shelter: facade protection
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SPACE PERFORMANCE

Autonomous structure / space is defined by its structure
Allows increase of the interior space
Flexibility of use / not defined use

SENSORY PERFORMANCE
Greater connection to exterior variations

Greater awareness of daily and seasonal passage of time
Increase in spatial variety: light, shadow, temperature, humidity, smells, sounds, etc.



