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RESUMEN

La eficiencia energética permite mitigar el cambio climatico, mientras que la
evaluacion de la eficiencia energética promueve la sostenibilidad en el sector de las
edificaciones. La provincia de Santa Elena—Ecuador, es una region que enfrenta retos
climaticos por las altas temperaturas y escasos recursos energéticos, por lo tanto, la
evaluacion de la eficiencia energética es un factor clave para el fomento de estrategias de
conservacion, acorde a los Objetivos de Desarrollo Sostenible (SDGs). El objetivo de esta
investigacion es evaluar la eficiencia energética de las viviendas de la provincia de Santa
Elena—Ecuador, mediante el modelamiento energético, considerando consumo energético
y tipos de materiales, para la propuesta de medidas de la sostenibilidad. Este estudio
adopté un enfoque direccionado en tres fases: la primera fase consistio en el
establecimiento de linea base mediante encuestas a viviendas del sector, en la segunda
fase se evaluaron tipos de viviendas en funcidon de sus materiales alineados a estandares
internacionales usando el software Open Studio para el modelamiento energético. La
tercera fase abordd una comparacion técnica del consumo energético y el confort térmico
para la propuesta de estrategias de sostenibilidad enfocadas en la reduccion de las
emisiones del Didxido de Carbono (CO.). En base a los resultados obtenidos se evaluaron
los tipos de vivienda de mayor tendencia en la provincia de Santa Elena, ladrillo con un
52.74%, hormigon con un 13.58% y Cafia Guadua con un 12.27%. al modelar estos tipos
de viviendas sin sistemas de (Heating, Ventilation and Air Conditioning) HVAC, se
obtuvo un consumo energético por aio para la vivienda de ladrillo y hormigén de 1639
Kw/h, y para la vivienda de Cana Guadiia un consumo de 1556 Kw/h. Sin embargo, con
la implementacion de sistemas HVAC particularmente en vivienda de ladrillo y hormigéon
con una conductividad térmica de 1.13 W/mk y 0.72W/mk, respectivamente, y el
consumo se elevd a 5375 Kw/h para la vivienda de ladrillo y 5611 Kw/h para la de

hormigén. Estos resultados comprueban que los materiales con mayor capacidad de



aislamiento térmico contribuyen con las estrategias de conservacion de energia en las
viviendas. En conclusion, esta investigacion muestra la importancia que conlleva evaluar
la eficiencia energética en los tipos de vivienda para promover estrategias de
sostenibilidad enfocados en el aprovechamiento de los recursos naturales, uso eficiente
de aislamiento térmico, reduccion del consumo energético y emisiones del CO,. Cabe
sefialar que esta linea de investigacion da cumplimiento con losSDGs (7, 11 y 13),

fomentando educacion /cultura para asegurar el futuro de las generaciones.

Palabras claves: conductividad térmica, consumo energético, emisiones de COx,

Modelamiento energeético, Sistema HVAC, SDG
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ABSTRACT

Energy efficiency helps mitigate climate change, while energy efficiency
assessment promotes sustainability in the building sector. Santa Elena, a province of
Ecuador, is a region facing climate challenges due to high temperatures and scarce energy
resources. Therefore, energy efficiency assessment is a crucial factor in promoting
conservation strategies aligned with the Sustainable Development Goals (SDGs). The
objective of this research is to evaluate the energy efficiency of homes in the Santa Elena
province of Ecuador through energy modelling, considering energy consumption and
material types to propose sustainability measures. This study adopted a three-phase
approach: the first phase consisted of establishing a baseline through surveys of homes in
the area; the second phase evaluated housing types based on their materials, aligning with
international standards, using Open Studio energy modelling software. The third phase
involved a technical comparison of energy consumption and thermal comfort to propose
sustainability strategies that focus on reducing carbon dioxide emissions (CO.). Based on
the results obtained, the most common housing types in Santa Elena were evaluated: brick
(52.74%), concrete (13.58%), and bamboo (12.27%). When modelling these housing
types without HVAC systems, an annual energy consumption of 1,639 kWh was obtained
for the brick and concrete home and 1556 kWh for the bamboo. However, with the
implementation of HVAC systems, particularly in brick and concrete homes with thermal
conductivities of 1.13 W/m? and 0.72 W/m?, respectively, consumption rose to 5392.09
kWh for the brick home and 5686.56 kWh for the concrete home. These results prove that
materials with greater thermal insulation capacity contribute to energy conservation
strategies in homes. In conclusion, this research highlights the significance of evaluating
energy efficiency in various housing types to promote sustainable strategies that prioritise

the use of natural resources, efficient thermal insulation, and reduced energy consumption



and CO; emissions. It is worth noting that this line of research aligns with the SDGs (7,
11, and 13), promoting education and culture to ensure a sustainable future for

generations.

Keywords: Thermal conductivity, energy consumption, CO> emissions, Energy

modelling, HVAC system, SDGs
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Energy efficiency helps mitigate climate change, while energy efficiency
assessment promotes sustainability in the building sector. Santa Elena, a
province of Ecuador, is a region facing climate challenges due to high
temperatures and scarce energy resources. Therefore, energy efficiency
assessment is a crucial factor in promoting conservation strategies aligned
with the Sustainable Development Goals (SDGs). The objective of this
research is to evaluate the energy efficiency of homes in the Santa Elena
province of Ecuador through energy modelling, considering energy
consumption and material types to propose sustainability measures. This
study adopted a three-phase approach: the first phase consisted of
establishing a baseline through surveys of homes in the area; the second
phase evaluated housing types based on their materials, aligning with
international standards, using Open Studio energy modelling software. The
third phase involved a technical comparison of energy consumption and
thermal comfort to propose sustainability strategies that focus on reducing
carbon dioxide emissions (COz). Based on the results obtained, the most
common housing types in Santa Elena were evaluated: brick (52.74%),
concrete (13.58%), and bamboo (12.27%). When modelling these housing
types without HVAC systems, an annual energy consumption of 1,639
kWh was obtained for the brick and concrete home and 1556 kWh for the
bamboo. However, with the implementation of HVAC systems, particularly
in brick and concrete homes with thermal conductivities of 1.13 W/m? and
0.72 W/m?, respectively, consumption rose to 5392.09 kWh for the brick
home and 5686.56 kWh for the concrete home. These results prove that
materials with greater thermal insulation capacity contribute to energy
conservation strategies in homes. In conclusion, this research highlights the
significance of evaluating energy efficiency in various housing types to
promote sustainable strategies that prioritise the use of natural resources,
efficient thermal insulation, and reduced energy consumption and CO:
emissions. It is worth noting that this line of research aligns with the SDGs
(7, 11, and 13), promoting education and culture to ensure a sustainable
future for generations.
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