A FUTURE THREAT FOR THE TROPICS

TROPICAL EXPANSION

SITE SELECTION

SELECTION CRITERIA

The Earth’s tropical belt is defined as the region between the Tropic of Cancer
(23.5 degrees north latitude) and the Tropic of Capricorn (23.5 degrees south
latitude). Global warming, which causes an increase in the Earth’s average
temperature, triggersvariousalterationsinthe atmosphere and oceans. These
changesleadtoshiftsinweatherpatternsandresultintheexpansionofthetropics.

A specific site had to be selected to develop a project This first criterion brought attention to the western plains
in detail. Among the tropical countries mentioned be- of the Andean Mountain range. This vast basin spans the
fore, Ecuador offered an excellent diversity of climatic provinces of Santo Domingo, Los Rios, Manabi, and Las

The main driver of tropical expansion is the modification of the Hadley cir-
culation, a large-scale atmospheric circulation pattern that significantly in-
fluences the configuration of the Earth’s climate zones. As the Earth's sur-
face warms, the temperature contrast between the equator and the poles
decreases. This temperature contrast is a key factor in shaping atmospheric

EcuADOR

conditions which could lead to a more versatile project
concerning the rest of the candidate entities. Moreover,
Ecuador has a reasonable data basis for territorial and cli-
matic research, enriching the outcomes of this work. The
following are the main criterion that were used to select
the site in this country. From the existing Képpen Classifi-
cations for tropical climates, the “Tropical Savanna (Aw)”

Guayas. Since the purpose of this thesis is to develop
a project for a housing system, the following criterion
consisted in identifying the “Cantones” (an administra-
tive delimitation in Ecuador) that presented the most un-
favored conditions in housing availability, as well as the
most urgent need for decent housing according to the
local demographic growth.

circulation patterns. As this contrast decreases, the Hadley circulation tends

. . : was selected since it is the one with the most significant
to extend poleward, resulting in the widening of the tropical belt.

extension over inhabited areas.

Tropical expansion has several consequences, such as alterations in rainfall
patterns, ecosystem changes, and the potential to influence weather pat-
terns in mid-latitude zones. These transformations can substantially impact
agriculture, water availability, biodiversity, and human communities in tropi-
cal and temperate zones.
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CLIMATE CHANGE = RISK FOR TROPICAL COMMUNITIES SELECTION OF “CANTON”

Of these areas with housing necessities,
the one selected was the “canton” of “El
Empalme” because of its socioeconom-
ic and infrastructure concerns. According
to local data, "El Empalme” communities
suffer predominantly from poverty and the
lack of sewage and water supply. Since the
present thesis aims to approach sustain-
ability in architecture through the concept
of circular economy, which among other
benefits, it offers a more affordable way

According to the Fifth Assessment Report of the IPCC, in tropical coun-
tries, extreme events can have particularly pronounced effects due to the
region’s vulnerability to climatic changes. This vulnerability is due mainly to
poverty, inadequate infrastructure, and limited resource access. The report
emphasizes that these vulnerabilities can exacerbate the impacts of extreme
events and hinder effective adaptation. The report says that many tropical
regions are experiencing an increase in the frequency and intensity of ex-
treme weather events.
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was considered that “El Empalme” could
be the ideal area to find the site of the
project. Las Guayas is a small town in the
canton, located amid the dense rainforest
and crossed by a stream from the Saiva
estuary.
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LIGHTING AND ACTIVE SOLAR

THE PROTOTYPE C OF ASSEMBLY STRATEGIES

DAYLIGHTING

Strategies like the light shelf
and skylights on the upper
floors can reduce energy de-
mand of the users.

LOCAL NATURAL MATERIALS MODULATION OF BAMBOO ASSEMBLE THE “HARDWARE”

SOLAR PANELS

Firstly, the housing typologies would
be selected and stacked in accor-
dance to the needs. The resultant is a

system that w.orks as the infrastructure Light shelf
for the following layers. (Lechner, 2015)
LIGHT SHELF PHOTOVOLTAIC PANELS
Bamboo and Earth Local stone LIGHT SHELF According to Lechner, a light shelf can in- By the use of solar panels, the
reed crease the light penetration up to two times system can make use of sun
the height of the opening. radiation that is abundant in
The most common natural material in the area The structural module aims to reduce the this latitude
is Bamboo Guadua. There is an abundant sup- waste of material. The modulation works in
ply c?f reed and stone due to the proximity to a grid of ?.50 by 4.00 si.nce. both numbers INSTALLATION OF “DEVICES”
the river. Earth can be obtained through exca- are multiples of 12, which is the average , N |
vation usable length of bamboo. The devices are additional modules | | COOLING

that are installed to the “hardware”.
From roofs to facade devices, these
devices enhance the comfort condi-
tions through passive strategies.
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i —a— g e = The final layer are the new inhabi- evaporative cooling. The of earth allow to take heat  days, ceiling fans induce
tants and its footprint to the structure. main spaces face both from users by radiation. windflow with low energy
Through a wide range of options of sides to allow windflow consume.
Conventional Row (proposed) devices and flexibility, the user can
modify the aspect and performance
The modules were arranged in a row layout By sorting the “served” and “servant” spaces of the building to comply with cultural CROSS VENTILATION
that ensures that all the main living spaces have  under the logic of the row, different heights can and aesthetic requirements. HEAT AVOIDANCE
cross ventilation and natural light. This logic be provided. This allows to create ventilation
also enhances the efficiency of appliances by ducts which can make cross ventilation to take N SRS
being set in a single row, instead of complex place. ~ | @ e
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WEST FACING ORIENTATION MIXED SHADING ; R SEEEs
SHADING DEVICE The houses would be set  Mixing vertical and hor- 5 3
NORTH FACING in order to avoid overheat-  izontal shading systems /
SHADING DEVICE ing from the sun, there- can offer the best pro- /
fore facing either north or  tection while keeping
south. the visual asset of the |
opening. North East

Sun masks

STRUCTURE AND RESILIENCE

CORE BRACING
SYSTEM BRACING

Firstly, the housing typologies would be selected and
stacked in accordance to the needs. The resultant is a
system that works as the infrastructure for the follow-
ing layers.
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The system aims to offer
the possibility to extend
Is_l the units without affect-

ICI MR ICI ing its functionality and

performance.

Qi I T i House module's connect
C to each other in one di-

rection, so extension
modules attach perpen-
dicularly.
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FACADE DEVICES

West Facades
Horizontal: 60°

SINGLE HOUSE FOR 1
FAMILY

South Facades
Horizontal: 25°
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BUILDING
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| ANDSCAPE DESIGN CIRCULARITY FEATURES
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