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ABSTRACT

Objective: was to explore the theories and practices of bioclimatic architecture, highlighting its potential
to mitigate environmental impact and improve quality of life through sustainable building design, and as a
consequence, to investigate how bioclimatic architecture and energy efficiency can contribute to sustainable
development and the reduction of the environmental impact of buildings.

Method: an empirical and conceptual literature review on bioclimatic architecture was carried out, based
on academic references and relevant documents to provide an overview of current research on the topic.
Academic databases such as Scopus, Science Direct and Google Scholar were searched using terms related to
bioclimatic architecture and sustainability. A total of 118 articles were analyzed, of which 14 were selected
as relevant.

Results: it was found that bioclimatic architecture focuses on the design of built spaces that integrate with
the natural environment, optimizing the use of resources and prioritizing thermal and sensory comfort.
Tactics such as bioclimatic ventilation and the use of sustainable materials were identified, as well as the
need for adaptable solutions in different socioeconomic contexts, especially in Peru where the adoption of
these practices is limited.

Conclusions: bioclimatic architecture is crucial to address contemporary environmental and energy challenges
by promoting design that aligns with the natural and climatic environment. This approach not only seeks
the comfort of users, but also aims to significantly reduce the carbon footprint of buildings. It is highlighted
that the recovery of cultural strategies, such as courtyards, can be a key to a more bioclimatic architecture.

Keywords: Bioclimatic Design; Modern Architecture; Green Future; Resilient Future.
RESUMEN

Objetivo: fue explorar las teorias y practicas de la arquitectura bioclimatica, destacando su potencial para
mitigar el impacto ambiental y mejorar la calidad de vida a través del disefio sostenible de edificios, y como
consecuencia, investigar como la arquitectura bioclimatica y la eficiencia energética pueden contribuir a un
desarrollo sostenible y a la reduccion del impacto ambiental de los edificios.

Método: se llevo a cabo una revision de literatura empirica y conceptual sobre la arquitectura bioclimatica,
basandose en referencias académicas y documentos relevantes para proporcionar un panorama de las
investigaciones actuales sobre el tema. Se realizaron busquedas en bases de datos académicas como Scopus,
Science Direct y Google Académico, utilizando términos relacionados con la arquitectura bioclimatica y la
sostenibilidad. Se analizaron un total de 118 articulos, de los cuales 14 fueron seleccionados como relevantes.
Resultados: se encontro que la arquitectura bioclimatica se centra en el disefio de espacios construidos que
se integren al entorno natural, optimizando el uso de recursos y priorizando el confort térmico y sensorial.
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Se identificaron tacticas como la ventilacion bioclimatica y el uso de materiales sostenibles, asi como la
necesidad de soluciones adaptables en diferentes contextos socioeconémicos, especialmente en Perl donde
la adopcion de estas practicas es limitada.

Conclusiones: la arquitectura bioclimatica es crucial para enfrentar desafios ambientales y energéticos
contemporaneos, promoviendo un diseno que se alinee con el medio ambiente natural y climatico. Este
enfoque no solo busca el confort de los usuarios, sino que también pretende reducir significativamente la
huella de carbono de los edificios. Se destaca que la recuperacion de estrategias culturales, como los patios,
puede ser una clave para una arquitectura mas bioclimatica.

Palabras clave: Diseio Bioclimatico; Arquitectura Moderna; Futuro Verde; Futuro Resiliente.

INTRODUCTION

Bioclimatic architecture (BA) and energy efficiency have emerged as responses to the need to build
sustainably, considering both the environmental impact and energy performance of buildings.(23% These
concepts have evolved over time as new techniques and technologies have been introduced.®%? This is where
BA focuses on designing spaces that integrate, adapt, and respond to their climatic and natural surroundings.
@9 The goal is to use the natural resources available in the environment in a respectful way, minimizing their
impact on the environment. Its main characteristics are to achieve thermal and sensory comfort with a design
that generates well-being for its users. Its strategic foundations include taking advantage of the climate,
passive design, the use of appropriate materials, and their harmonious integration into the environment.?
It can therefore be said that AB focuses on self-consumption, minimizing energy use by taking advantage of
already available natural resources.?

Around the world, BA has become one of the most promising approaches to improving the energy efficiency
of buildings. However, the effectiveness of these strategies in reducing the energy consumption and carbon
footprint of buildings depends largely on how well the building design is adapted to local climatic conditions.®

In this context, in Asia, understanding bioclimatic ventilation is considered essential, taking vernacular
architecture as a model. This topic has attracted growing interest among researchers, although reviews of
natural ventilation in vernacular architecture have been limited. Some of these reviews integrate natural
ventilation with other passive design strategies.®

In Europe, the European Green Deal established legislation that rigorously regulates the energy performance
of buildings, with the aim of reducing CO2 emissions by 55 % by 2030 and achieving carbon neutrality by 20513.
® Given the need to create strategies that help free users from their dependence on energy to meet their
comfort needs according to their context, AB has become important.” For his part ? focuses on the “patio”
as a bioclimatic strategy to consider because it helps regulate temperature, providing shade in hot areas,
interrupting wind continuity in cold areas to create microclimates, and facilitating cross ventilation in humid
areas, which contributes to energy savings. Soust et al.(® emphasize that students should design homes that
integrate carbon footprint assessment through life cycle analysis (LCA) using technological tools, promoting
good decisions in architectural design and fostering sustainability.

On the other hand, in Africa, BA is essential for developing countries, especially in this region where the
climatic and socioeconomic context demands sustainable design solutions that are adaptable to their context.
Thus, through BA, it is possible to improve quality of life and promote energy efficiency.®

In South America, there is currently a wide variety of research on bioclimatic design, which shows that
there are few structures focused on BA, making it essential and fundamental in today’s context.® In Mexico
(1 argues that immersive technologies make it possible to validate the criteria used in architectural designs,
both in terms of energy and thermal comfort. This makes them fundamental in the creation of functional and
sustainable spaces.(213

In Peru, despite the efforts made, AB has not been consolidated because buildings are constructed without
planning and using inefficient methods, without taking into account climatic and environmental factors.
There are several ways to evaluate thermal comfort, but in Peru, the adoption of AB is limited. Today, there
are only a few building projects that meet these AB characteristics, which makes it fundamental for sustainable
development.®

This narrative review article aims to explore the main theories, approaches, and related practices for
mitigating the environmental impact of buildings using AB. Through an analysis, the benefits and implementations
in different contexts were reviewed. In addition, it addresses how AB can contribute to global sustainability,
thereby improving people’s quality of life and promoting energy efficiency in buildings.

METHOD
A comprehensive narrative review aimed to describe bioclimatic architecture’s empirical and conceptual
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output (BA), using empirical references and academic documents to provide an overview of current research on
the topic. The search was conducted in the Scopus, ScienceDirect, and Google Scholar databases using a refined
search with terms in English, such as “bioclimatic architecture,” “sustainability,” “design,” “efficiency,” and
in Spanish such as “diseno bioclimatico,” “Arquitectura bioclimatica,” “confort térmico,” “sostenibilidad +
arquitectura,” and “eficiencia energética” in the defined area of architecture and the environment. More
information was found by searching in English; however, articles from before 2022 were found to be relevant
but were discarded due to their age.

The search period covered the entire month of September 2024, considering articles published between
2022 and 2024 and one from 2020 due to its importance. There were no language restrictions, provided they
were open access. After reviewing 118 articles, 74 were discarded, selecting 14 final relevant articles. The
following graphs show the search methods, classification, and characteristics of the articles analyzed.
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Figure 1. Flowchart of the literature review search

RESULTS
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CONCLUSIONS

Bioclimatic architecture plays an essential role in sustainability and energy efficiency in building design,
especially in a global context where environmental and energy challenges are becoming increasingly urgent.
This approach seeks to create buildings that provide comfort to users and reduce environmental impact by
promoting the responsible use of available natural resources. Through design principles that integrate the
natural and climatic environment, bioclimatic architecture optimizes the use of sunlight, natural ventilation,
and thermal insulation, reducing energy demand and, therefore, greenhouse gas emissions.

One key to bioclimatic architecture is its ability to adapt to local characteristics, both climatic and cultural.
A notable example is the recovery of traditional cultural strategies, such as courtyards, which have been
used for generations in different cultures to provide shade, promote air circulation, and create pleasant
microclimates within buildings. These open spaces allow maximum use of natural light without overheating
interiors, promoting cross ventilation and contributing to a healthier, more energy-efficient indoor environment.

Furthermore, including cultural elements in bioclimatic design improves the energy performance of buildings
and enriches users’ sense of identity and belonging. By incorporating traditional elements such as courtyards,
architecture can link past and future generations while adapting to modern sustainability needs. Therefore, the
recovery of cultural strategies, such as courtyards, presents itself as a practical and symbolic solution in the
transition towards a more bioclimatic architecture capable of facing the challenges of climate change without
losing sight of local history and culture.

In conclusion, bioclimatic architecture not only has the potential to transform the way we design and build
but also connects us with traditions and cultural heritage, demonstrating that the old and the new can coexist
harmoniously in the search for sustainable and efficient solutions.
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