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Presentation  (VENECIA)
I was surprised by the fact that I was invited to lecture today since I am not a star, I do not follow architectural trends or fashions, my buildings are not big in size, they are not expensive, I have not been published in Architectural Record, I did not graduate from an ivy league university, and my English is mediocre.  (Venecia)
In spite of this all, thank you very much for inviting me, it is of great honor and pleasure to be here.  This lecture synthesizes my way of thinking in architecture.  I began this journey 30 years ago when I moved from Chile to Costa Rica.  That is, to a tropical latitude.  I am going to illustrate this lecture with the buildings I have designed.

Introduction  (mapa reservas)
I come from a small country that has resolved not to give an opportunity to the oil industry and is currently wording an act in favor of environmental guarantees of constitutional rank in order to preserve the richness of its amazing natural biodiversity.  Along this same line of thinking, Costa Rica initiated more than 30 years ago a plan of protected areas that presently covers nearly 30% of its territory.  (mapa físico)
-   Besides being a country without an army and being recognized as a zealous activist in human rights, Costa Rica has embraced in its territory immigrants from Central America, to whom it has granted the same rights as those of its nationals.  To this day, they represent one fourth of the country’s population. (paisajes)
-   Costa Rica is a country of contrasts in the generation of its wealth; along with being a tourist destination it produces coffee, bananas, pineapple and sugar (the desserts), and sophisticated chips for Intel, which end up inside many computers. Furthermore, with intellectual resources it creates innovative software that are exported as one of the great headings of foreign trade.  (mapa tropical)
-  As an extension I represent developing countries that attempt to focus towards bioclimatic architecture as a strategy to economize the presently limited natural resources, and very specially those countries in the tropical fringe.

-  The tropical fringe stands for the area with greatest biodiversity, and 39% of the world population lives in it.  Its cities presently possess the highest rate of growth, as well as the most accelerated process of urbanization, which represents an enormous challenge for architecture and urban planning.

INDICATORS OF THE PLANET’S CONDITION  (GRAFICO)
Unequal consumption of energy

Industrialized countries with 25% of the world’s population consume 75% of the energy, versus developing countries that with 75% of the population only consume 25% of the energy.  Hence, we need to balance consumption (gráfico)
Building’s energy consumption

In the USA, buildings spend 50% of the whole country’s energy bill.  In the European Union they spend 35% and 27% in Latin American countries.  Hence, we need to make changes to contemporary architectural design.  (gráfico)
Brundtlan Report of the UN

If the 6,000 million inhabitants of the planet had the opportunity of consuming as the USA, Europe and Japan (1,000 million) do, we would need the resources from 10 more planets just like ours.  Hence, countries with high consumption must reduce it.  (gráfico)
Ecological Footprint

Humanity is consuming at such a rate that the biosphere does not have the capacity to replace what we consume.  This deficit is today greater than 20%, with a tendency of growth.  Hence, we need to modify our relationship with the planet  (gráfico)
Stefan Behling’s Triangles

Inverting the priorities in the architectural design proves to be fundamental. The application of passive energies should be more widespread in architectural design.  Hence, we need to focus design methods in the right direction

If we stop and think upon these few indicators, and with no intention of seeming apocalyptic and presenting future dantesque scenarios, the least we can deduct is that we have to act urgently.  (Ford)
In order to face the solution to the planet’s deterioration, which constitutes a macro-problem totally unheard-of for humanity, we consider that bioclimatic architecture and urban ecology are some of the adequate and available tools.

The solution to these problems, which corresponds to architects, builders and developers, will demand important changes in architecture of resources along with an agreement between all countries.  (Ford)  The bioclimatic focus is a responsible approach that has the potential of reducing the consumption of energy resources and materials, which go to waste in these activities.

In the case of developing countries this focus is in the same line of the not so distant solutions of traditional architecture. I think that they enclose enormous, profitable teachings in the present circumstances if we manage to make them evolve towards the actual standards.  (Panamá)
What I propose is to concentrate in resolving with independence and coherence the challenge that represents the design of each building and each city in its specific region, in search of favoring the use of the local resources.  (Berlin)  Besides the economic advantages that this represents, the cultural tradition is reinforced through architectural and urban solutions adapted to the specific and environmental experiences of each region.  (Dole)
We conclude that we must look towards our own immediate setting in search for the renewable resources that reduce the energy demand, and then design an adapted architecture.  It is convenient to capitalize the potentiality of these resources in order to approach a sustainability, based on our possibilities more than turning to copying foreign, expensive solutions, therefore, unreachable and not replicable on a large scale.  (paisajes)
OUR RESOURCES

Before passing on to the resources, I will mention some general facts that guided the architecture I have done.  The ideal is to design buildings that due to their technological characteristics and costs can be replicated making them available to a wider majority.  I believe in bioclimatic architecture as a planetary response and not as a dilettantism and fashion of elites.  (Moravia)
For bioclimatic architecture I use, as a primary resource of design, the climatic conditions of the Costa Rican territory, knowledge of the materials and the cheapest technologies available.  In other words, instead of undertaking the solutions through imported concepts, we transform the local environmental resources and materials into challenges for designing.  (Stagno)
The gestating concept for bioclimatic architecture in tropical latitudes is what I like to call resource and response; in other words, search for what is abundant, be it natural or manufactured, and with this give an architectural response.  For instance, I make the roof a response to the abundant rainfall, or that the exuberant vegetation has a favorable presence in the buildings. (C. Artístico)  Or favoring the use of the corrugated iron sheets, a popular, light, cheap, and accessible material, therefore, set aside by, let’s say, jet-set architects.

The solutions in the process of designing come through the application of principles of physics or with wit, and only when I do not achieve the appropriate response through these means, I appeal to technology.  This is why my buildings are naively intelligent and not acclimatized capsules by means of mechanisms and sophisticated devices that may be valid in other circumstances. (I.P.) A design process as such, is unquestionably cheaper with adapted solutions to the context, which do not require a technical maintenance, many a time unreachable due to its high cost or to the lack of local technicians, and at the same time it reduces the technological dependency.  (NOHE)
Another characteristic is the relativity of what comfort and well-being are.  This has an effect regarding the tolerance in the face of the oscillating variables of the homoclimate.  Something that disturbs me is the idea of restricting comfort in life to some invariable constants.  This makes me uneasy and even rebellious because obtaining constant relative humidities and temperatures implies a high cost, in addition to the excessive energy consumption.  (NOHE)  On the contrary, a body accustomed to perceiving the differences in temperature and humidity is a healthy organism, alert to sensorial stimulus and with all of its body capacities functioning well.

People who have lived for years in hermetic, air conditioned environments and then transfer to a building in which the climate is controlled naturally, experience a rejection at first, but after a few weeks, when they learn to open windows, they get accustomed to it.  (Escazú)  Their organism regains the capacity of adaptation and begins to feel affable with the new environment.

To conclude, it is necessary to look for a balance between architecture and nature by means of a synthesis between technology and the resources of climate, with the architect as a protagonist in this agreement.  (nature)
1-  TROPICALITY AND ADAPTATION

I would like to begin with a resource very particular of tropicality.  I am referring to the tropical thinking and to its particular ways of reflection because they are set apart from the Cartesian method that characterizes Western thinking.  The Cartesian way of thinking, as we might know, is oriented by a rationality that discards variables and options with the object of obtaining a concrete conclusion upon which it can keep on building the ideas.  The Cartesian thought is lineally methodical and focuses and aims towards resolving with efficiency. (petit blanc)
This might surprise you, but in the tropics the mind works in a different way, probably due to its being surrounded by the environment and climate that has always governed it. I am referring to an environment bountiful in natural resources with soils rich in nutrients and exuberant vegetation.  With benign temperatures that have spared the human from experiencing the urgencies of feeding and sheltering that have troubled those who inhabit in extreme climates in which the difficulties for sheltering are peremptory.  A life in symbiosis with generous and benign nature has permitted this tropical being to resolve with ease his feeding and basic covering and this has made him take little precautions.  (bohio)
In the West, thinking is guided by Cartesian rationality of “I think therefore I am”; nevertheless, in the tropics, thinking is guided by another kind of rationality.  A rational one, conditioned by life and its strong relationship with nature.  In other words, when  a being from a tropical latitude has to choose between life and system, life primes.  (color)
As always our tropical being has developed special resources in order to make good use of the sudden attacks from the exterior, for instance, its ability to coexist with uncertainty and of course ambiguity.  Certainties do not matter, because they exclude options and arrive at definitive conclusions for these intellectually free spirits, whom are in search of some immediate benefit in relation to their similar.  (árboles)
In the poor tropics, as is the majority of the population that inhabits in this latitude, discarding implies limiting the opportunities, and as it can be understood this is not desirable in a world of lacking.  Thus, in the tropics, all possible variables coexist.  This produces versatile, non-compromised situations as a life strategy, that is applied before a speaker while attempting to grasp his intentions before responding with the purpose of obtaining some profit.  (frases)
To illustrate this and not extend myself more in this resource, I would like to show you some popular replies and of common use in the Latin American Tropic that also have their similar in other places of the same latitude.  These expressions are of common use and reflect that ambiguity, “I am not against nor in favor, but all of the contrary”, or “We are all doing bad, except for me too”.  Or the reply of a minister to a specific question of King Juan Carlos of Spain that demanded a precise and exact answer “the most sure thing Your Majesty is that who knows”.  (C.D.School)
2- MATERIALS AND TECHNOLOGY

As far as possible I choose the cheapest and most abundant and I lean on the skills of relatively cheaper hand labor.  I pick metal tubes for the structure, cement blocks, corrugated metal sheets for roofing, plants and trees as climatic conditioning, and even though glass is more expensive, I compensate it with a low cost design of window frames.  (Baches)
Preferring the available natural resources and the simple materials to obtain an adapted architecture is a challenge that puts us face to face with the crude reality of costs.  If this attitude is conjugated with the adaptation of buildings to thinking of vanguard the results will be of vanguard without depending on the novelties that the technological market of materials has to offer.  It is my conviction that vanguard is a mental attitude, a compromise, and in no way a reduction to the use of materials with sex appeal or trendy, fashionable mechanisms, for the simple reason that they cease to be of vanguard as soon as they are surpassed by their latest generation.  (Trigal)
When architecture is considered of vanguard because it uses sophisticated materials, mechanisms and devices, and not due to the suitability of the contemporaneous spaces of life, or to the quality of their spaces and the stimulus that they produce, we stand before confusion. This confusion can be called consumerism.  Buildings considered this way have a very short-lived life span, and stop producing teachings and contributions very soon.  They become rapidly forgotten when not discarded.  This means that there is bad handling of the resources and a failed occasion for architecture that should keep its works valid.  (DINCA)
Confusing vanguard with high technology seems to be a mistake since vanguard, to me, is proposing the opportune and adequate answer to a historical instant that is approaching.  Presently, I am more sensitive to the need of reducing consumption, therefore, there is not just one architecture of vanguard, but all that are oriented in that direction which adapt to its circumstances and because they exalt the differences.  (Rodríguez)
Yet another aspect that is of interest to the USA is the great disparity in the access to modern construction technologies.  In the USA, multidisciplinary teams that gather many professionals and technicians direct construction, but in our case we only have access to ingenious workers, self-taught people and a few process engineers.  (collage)
As it may be easily deduced, the cost of construction in these circumstances is very much below that of those seducing buildings presented to us by current magazines, but equivalent in well-being and directly proportional to our possibilities and the country's economy.  (mapa)
3-  AIR AND VENTILATION

Christopher Columbus was not mistaken when he described the new sensation he experienced at his arrival at the Caribbean: "the sensuality comes with the air. Sweet and warm, hot and humid air".  Tropical air delivered messages from nature, and we can now amplify this observation by adding that tropical air brings the information about temperature, perfumes, sounds and clouds that announce the weather conditions and the sudden changes in the atmosphere: rain is heard and is seen approaching. (indumentaria)
In general, in Costa Rica, the wind blows constantly from the northeast and crosses through its territory from the Caribbean to the Pacific Ocean, sweeping the hot lowlands as well as the fresher mountains.  This condition, that lasts all year, represents a resource full of possibilities to obtain the comfort when attempting to harness it through the climate.  (of. BS)
In Costa Rica (latitude 11 - 9.5 North, longitude 88 - 83 West) and as in many countries located in the tropics, the relative humidity of the air is more than 85% as a monthly average during the rainy season, and with registries of up to 100% at daybreak.  In the dry season the relative humidity drops to 78% average.  (Panamericano)
In developing countries, the instrument for measuring comfort is the body, and the exactness is as relative as the feeling, but it matches with the flexibility and tolerance of tropical rationality.  Office buildings are said to be pleasant when there is enough breeze not to blow papers off the desks and enough heat not to make sweat drops fall on top of them.  (Panamericano)
The solution to this condition is natural ventilation that aids in conditioning buildings by means of an appropriate wind circulation for which a porous architecture with de-materialized and of course non-hermetic facades is required.  Air movement control inside and outside the building  (Ambos Mares) is an important design tool in bioclimatic architecture since it permits handling with great precision the airflow to produce the desired comfort.

In general, the wind gusts are concentrated during four months of the year and coincide with the dry, hotter months, which means that they are welcome when their access to buildings is controlled. (Ambos Mares) This access control results of importance especially when temperatures drop to +63.6 °F (17°C) in the mountainous zone of the Central Plateau which is where the metropolitan area and greatest population is concentrated.  (Malinche)
The combined effect of wind gusts with rain can be annoying since water whips the buildings horizontally and forces to shut the ventilation openings causing a rise in the interior relative humidity.  Even though these are isolated cases that may only last instants, they must be foreseen, considering that they might cause damage due to flooding.  (Rosero)
The absence of breeze is also occasional and as may be inferred, it eliminates freshness.  When this happens the surfaces exposed to direct sunlight heat up and radiate their heat to the ambient producing an unexpected heating inside and out.  It is possible to provoke air movement in the interior spaces with passive or active resourcefulness that moves air by means of convection.  This movement that accelerates the passage of wind, lowers the temperature and is a relief.  (gráficos)
4-  TEMPERATURE AND SPACE

The average maximum temperature during the 12 months is of 77 °F (24.9° C) and the average minimum is of 63.6 °F (17°C).  These measurements correspond to the Central Plateau.  It is a climate with no extremes and characterized by its instability between maximums and minimums.  (Friedlander)
Due to Costa Rican mountainous topography and to the Caribbean wind influence, there exist multiple microclimates that oscillate between these maximum and minimum conditions in Costa Rica.

In a climate with these characteristics buildings do not need thermal insulation, either in the walls, or floors; however, in the roof it is necessary in order to avoid morning radiation and condensation.  An aluminum sheet of 12 microns placed directly under the roof reflects 93% of the heat and then a 3" cushion of fiberglass resolves the problem of radiation.  (Pza Mayor 2)
Combining freshness and illumination is a contradiction for bioclimatic, tropical architecture because we know that light is accompanied by heat; nevertheless, we have built some projects that called for illumination from the zenith, as the one I am now presenting to you.  Here I am introducing light into the heart of the building to achieve a double oriented illumination for the offices, but by doing so I am also introducing heat.  I resolve the excess heat by introducing an important horizontal air-stream that isolates this heat in a bubble that remains at the top of the pyramid.  The values of temperature and luminosity can be appreciated in the sketch. (Pza Mayor 2)
Due to their sizes, the roofs are the main heat sources, but if the spaces are high, the effect on people is reduced.  And if on top of that, crossed-ventilation is introduced, the conditions improve considerably.  This spatial determinant offers the possibility of working with generous, open and transparent spaces.  (J y R)
These spaces have the particularity of being under roofs with strong slopes which establish a high zone close to the roof and another horizontal zone related to the exterior, and this generates a spatial situation related to the exterior but sheltered by the roof.  It is a very different spatial situation compared to that of Mies van der Rohe in which space slides towards the exterior without obstacles between the horizontal planes of the floor and roof.  (J y R)
Just as there is certainty in the horizontal sense of space in Mies van der Rohe’s buildings, in the tropical space there is ambiguity.  On the one hand, space has a clear relationship with the exterior, and simultaneously there is a clear intention of containing it under a high roof.  Shade plays a very important role because it establishes a counterpoint that reinforces this situation.  (gráficos)
5-  SUN AND SHADE

Sunlight is abundant, averaging 8 hours of sun per day during 12 months.  Sun and clarity are two other factors that determine my architecture.  Just as in cold latitudes where heat is a source of life, in the tropics, shade is the one who summons and gathers.  It is “under the shade of a tree where the guru finds enlightenment”, states the Indian architect Charles Correa.  (L. Libre)
In the tropical climate, shade is a necessity for well-being, furthermore, the skills in the handling of shade must become a crucial element in the design of buildings.  The black shade and the dazzling exterior light are two counterpoints of the light spectrum that live in between a wide band of semi-shades with the potential of becoming an innovative and interesting architectural design resource.  (L. Libre)
It is due to this that space in tropical architecture has been traditionally modeled by shade and all of its variants of penumbra, semi-shade and chiaroscuros, which are achieved by diminishing the luminosity of the environment.  Tropical space is characterized by being protected and shaded, and at the same time open, in order to offer crossed-ventilation with less possible obstacles.  (Brenes)
The penumbra is a veiled atmosphere that surrounds us, in which the eye rests, skin refreshes itself, and we find solace.  The penumbra acquires value in contrast with the exterior luminosity; shades value space going from attenuated light to the total absence of it in a game of chiaroscuros that the architect should handle.  (memorial)
It is the roof, with its eaves, that produces shade and creates a microclimate for the building.  Shade and not light becomes the sculptor of space.  Shade is also semi-shade, chiaroscuros, veils in depths and reflections in shining surfaces.  (Pacuare)  It has many resources to model space and grant it a meaning.

This search for shade is a very important attitude and extendible to all tropical latitude, and that is why I say that my architecture is in light of shades.  (Credomatic)
6-  GREENERY AND LEAVES

Vegetation grows rapidly and I use it as an architectonic element, vertically as much as horizontally, in the shape of pergolas, screens, vegetated atriums, patios, flowerpots, and others, in order to create microclimates and to favor architectural design.  The vegetation in the tropics generally grows at such a rate that by the end of the construction it can be seen and the goodness of the climatic conditioning can begin to be enjoyed.  (BCIE)
Besides being an important resource that is cheap and accessible to everyone, interior and exterior vegetation could be considered as a potential design element.  The deal is to use it not as a complement but as an essential characteristic or statement of tropical architecture, and very specially to produce the benefit of a microclimate that adapts buildings to their immediate environment.  (Pérgola)
In this case shade and freshness are welcome during the whole year, and to create this effect I use perennial varieties that are typical of the tropics.  Wrapping the buildings with vegetated screens achieves a natural freshness that isolates the building from the direct sunrays.  A difference of up to 37.4 °F (3° C) can be attained behind a pergola or screen.

In the vertical screens we use thumbergias grandifloras that reach effortlessly the third floor (29.9 ft high/ 7 mts) in 8 weeks.  The care and maintenance is minimal, concentrating in a daily watering during the dry season, avoiding the ant attacks, and keeping rabbits away.  (Pérgola)
This vegetated architecture that is expressed in walls and roofs is a new built expression that is halfway between the spatial sensations of the forest and the traditional architecture.  Its application in the urban context offers the possibility of incorporating, in a massive manner; the greenery adhered to buildings contributing a natural, aesthetic dimension and a climatic conditioning of important performance.  (mapa)
7-  RAIN AND ROOF

In Costa Rica it rains an average of 236.22 in. (6,000 mm) per year in the Caribbean coast and 110.24 in. (2,800 mm) in the Central Plateau whose altitude is of 3,609 fasl (1100 msnl).  When analyzing these statistics we encounter more than one surprise, for example, in the case of the Central Plateau the 110.24 in. (2,800 mm) fall during 8 months, concentrated in the afternoons in a span of 4 hours. (Bolcafe) 

It is easily understood that tropical rainfall, due to the quantity of water concentrated in a short span, is an important determinant for the design of roofs that in case of being defective in design or construction, bring serious problems.  For instance, there is statistic data that registered 1.97 in (50 mm) of water fallen in 30 minutes and 3.15 in. (80 mm) fallen in an hour for the area of the Central Plateau.  For the Caribbean zone there are registries that indicate that 13.7 in. (348 mm) (December 1998) of the whole months’ rainfall fell in just 6 days when the monthly average is of 17 in. (435 mm).  (Pza Mayor)
The day begins with an intense morning sunshine that dazzles and heats up the air, followed by a strong and desired rainfall during the first hours of the afternoon that refreshes at first but later brings humidity and a persistent drowsiness.  This daily cycle repeats itself with regularity during the rainy season and conditions life making the wide roofs necessary and generous.  (Bellavista)  In the dry, hot months the atmosphere becomes torrid.

Its great roof identifies tropical architecture, and this is easily understood.  The roofs have an important presence in tropical architectures and it is around them that the solution to various aspects that have to be solved is centered.  (Rohrmoser)  The roof is in charge of evacuating rainfall quickly, of producing shade, and also of participating in the ventilation by means of the circulation of air through strategically located openings.

After a cone-shaped roof made up of leaves, followed a roof with two slopes, then a pyramidal roof and ventilation was incorporated into the so-called Dutch roof.  My architecture has evolved in the design of the roof granting it with a new leading role.  (Rohrmoser)  Of great size, with strong slopes, long and deep eaves, the roof has been broken into various planes making it more complex since each of these planes responds to a specific situation.  This gathers the liberty of the popular buildings in which the necessity for protection against climate is what ends up shaping those architectures.

In my projects I use light metal sheets, beneath or on top of metallic structures to decompose the roofs and achieve the performance and expression we are looking for.  (gráfico HOLCIM)
CONCLUSION

In poor countries, climate is our main resource to achieve a bioclimatic architecture that is coherent with the environment and that can be replicated by the people.  That is why harnessing comfort through climate seems to be an adequate and valid practice to us.  This practice must be recovered and confronted with modern artificial methods.  (HOLCIM)
In Costa Rica there are no extreme winds because it is not in the normal route of hurricanes, but these do affect it with abundant rainfall that can be very harmful.  What does characterize its climate is that there are numerous variations of wind and temperature, small but sensitive, several times a day making the climate unstable in between its maximums and minimums.  (HOLCIM)
For bioclimatic architecture this characteristic calls upon an intervention from its users, several times a day to regulate the internal microclimate.  Just how in the automatically conditioned buildings sensors and electronic devices are the ones that activate the machinery that intervene in the controlling of the interior climate, in bioclimatic, tropical buildings it is the people who are in charge of this control by manipulating the air openings.  This deals with architectures that demand participation from its users. (croquis)
I hope I was able to transmit to you that being a contemporary architect in the Latin-American Tropics, who has a vision of vanguard, means working with basic concepts without design gadgets, without constructive acrobatics, but with a strong conviction of looking for frugality without being poor, austerity without being miserable, richness in the elementary, and always trying to avoid voracious and gluttonous architecture.
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