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INTRODUCTION

The Universidad Nacional Autonoma de Mexico [National Autonomous University of
Mexico] (UNAM) embodies a strong tradition in the development of technologies and
strategies for environmental sustainability from areas such as Engineering and
Chemistry. Over the last decades, the Facultad de Arquitectura [School of
Architecture] (FA) has trained professional talents in architecture, urban planning,
landscape architecture, and industrial design with a comprehensive vision of
environmental sustainability. Low-carbon design and construction are among the areas

of its laboratories and research centres

In this context, the purpose of the Coordinacion de Infraestructuras Sustentables de la
Facultad de Arquitectura [Sustainable Infrastructures Initiative at the School of
Architecture] (CISFA), established in May 2021, is to desigh and implement a series of
infrastructures that facilitate, in a decentralized approach, the flow of water, waste,
food, an electricity in architectural, rural, and urban scales. The vision of this initiative
is to position the work of the FA-UNAM as a dynamic example of ecological thought and

action in Mexico and the world



MOTIVATION

We live in a global context where the use of fossil fuels for the generation of electricity,
transport, and heating generates two-thirds of the emissions of gases that trap heat in the
atmosphere, a phenomenon known as global warming. On the other hand, the production of
cement and steel, the plowing of fields, and the degradation of various ecosystems for the

expansion of cities emit large amounts of carbon dioxide daily, causing also thermal retention

Notably, the professional activity of architecture, landscape architecture, industrial design,
and urban planning belongs to sectors and industrial processes with a high environmental
impact. Our motivation is shaped by the optimism to participate in a new social contract in
Mexico and the world, which focuses on reducing the carbon footprint of the buildings we

design, operate, and inhabit in our cities and villages
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SUSTAINABILITY AGENDA
When we talk about the design of the built environment, the sustainability narrative of the
majority of projects is increasingly linked to climate science, particularly from areas such as
Geography, Physics, Chemistry, and Biology. These specializations contain their own
vocabulary, diagrams, acronyms, jargon, and methodologies. More often than not, when
climate concepts are presented to a general audience, the transmission of this knowledge
creates separation and distance, frequently leading to failed implementations in architectural

and urban projects
Therefore, the sustainability agenda of CISFA proposes to close the climate communication

gap with a simple, comprehensive, and attractive language. One that motivates teachers,

students, and civil society to imagine buildings and cities that help us reverse global warming

Following this agenda, the Sustainable Infrastructures Initiative contributes to two fundamental tasks

e Significant reduction of our e Significant regeneration of the

carbon footprint in the biodiversity and ecosystems that
buildings we design, build, and we have lost in large parts of our

inhabit habitats




AREAS OF RESEARCH AND IMPLEMENTATION

e Climate Communication for Sustainable Design: Concepts,
Methods, and Basic terminology.
Programmes involved: Architecture, Landscape Architecture,

Industrial Design, and Urban Planning

CISFA develops manuals and videos to train teachers and students
in the basic concepts of sustainability in architecture, landscape
architecture, urban planning, and industrial design. We hold an
inventory of technical and cultural approaches from institutions
that delineate sustainable design strategies. This catalog is an
analysis of various methodologies used by planners, architects, and
engineers that define the goals for a sustainable world in the

coming decades

» Rural Design: Technology and Environment In Rural Contexts
Programmes involved: Architecture, Landscape Architecture,

and Industrial Design

The systems and technologies that operate and supply renewable
energy to our territories are less expensive than traditional systems
that depend on fossil fuels, particularly in rural contexts. The goal of
this topic is to understand and apply renewable energy technologies
that replace fossil fuels. Special attention is paid to infrastructures
that facilitate the flow of water, electricity, food, and waste in the
built environment, in settlements with a population of fewer than
100,000 inhabitants and with a population density of fewer than
3,000 people per km2 (settlements that host around 65 % of the

world population)

e Low-carbon Architecture: Sustainable Materials, Assemblies, and
Construction Methods.

Programmes involved: Architecture

In this topic, we offer a basic understanding of low-carbon architecture and
building traditions. Four topics are discussed: 1) Building with timber, 2)
Building with bamboo, 3) Thermal modeling techniques for walls and roofs,
and 4) Retrofit systems in architecture. This area reviews construction
methods and performance of buildings based on technical, cultural, and

environmental dimensions of the contexts where they are built

e Public Space and Biodiversity: Ecological Regeneration in Urban Design
Programmes involved: Architecture, Landscape Architecture,

and Urban Planning

This theme examines best practices and methodologies that apply ecological
thinking in urban contexts. How to design sustainable spaces in our cities?
The main task here is to measure and analyze four themes 1) Population
density and its effects on cities, 2) the Biodiversity index of cities, 3)
Demographics and age groups in cities, and 4) The human scale and its impact

on the biodiversity of cities

e Public Transport and Architecture: Design for Sustainable Mobility

Programmes involved: Architecture, Industrial Design, and Urban Planning

This topic focuses on three of the most efficient forms of urban mobility,
which are 1) walkability, 2) cycling, and 3) mass transit. Here we explore the
relationship between these modes of transport and the built environment.
How does architecture shape sustainable mobility and vice versa? How to

integrate these three means of mobility in the design of cities?



MAIN PARTNERS AND PROJECTS

¢« 2021-2022
Swiss Agency for Development and Cooperation (SDC)
Development and implementation of the International Digital Course

Building with Energy Efficiency and Thermal Comfort in Latin GEPIIl Open Benchmarking Data Set

America. 1315 BUILDING DATA
XS/ GENOME PROJEET
45+ |I‘Iternati0na| experts and 1 ,500+ StUdeI‘ltS WhO SatiSfaCtorily An open data set of 3,053 energy meters from 1,636 non-residential buildings with a

range of two full years (2016 and 2017) at an hourly frequency (17,544 measurements
per meter resulting in approximately 53.6 million measurements).

CO m p I etEd t h e CO U rse These meters were collected from 19 sites across North America and Europe, with one

or more meters per building measuring whole building electrical, heating and cooling
water, steam, and solar energy as well as water and irrigation meters.

Grant awarded: $65,227.43 Swiss Francs (USD 70,817.36 in 2023) tps://qithub.com/buds-lab/building-data
genome-project-2

Miller C, Kathirgamanathan A, Picchetti B, Arjunan P, Park JY, Nagy Z, et al. The Building Data Genome Project 2, ene}
meter data from the ASHRAE Great Energy Predictor Il competition. Scientific Data. 2020;7: 368.
https://doi.0rg/10.1038/s41597-020-00712-x
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MAIN PARTNERS AND PROJECTS

e 2021-present
Direccion General del Patrimonio Universitario

[UNAM's Direction of University Heritage]

Sustitucién de cubiertas. Accesibilidad. Manejo de agua pluvial. Estrategias de Jardines Verticales. Recuperacién del

Design and implementation of sustainable infrastructure strategies SUSTITUCION DE CUBIERTAS
of rainwater capture, walkability plan, and energy-efficient
architectural lighting for UNAM's School of Architecture in a Campus

protected by UNESCO, Ciudad Universitaria in Mexico City

Debido al deterioro resultado del pas
facultad de arquitectura, asi como d
ubicacion actual

= App rOXimate Bu d get: M X N 1 o ] o o o ] o o o ( U S D 53 2 I 91 8 o 70 in 2 o 2 3) Esta propuesta se plantea de forma funcional, logrando el de proteger las circulaciones peatonales de la comunidad universitaria y a

St cion de seguridad estructural, eliminan S nt ctualmente refuerzan las cubiertas, los cuales obstruyen el libre transito de usi
estética y transmiten inseguridad estruc |

llluminance
(Lux)




MAIN PARTNERS AND PROJECTS

2021

FONATUR

(National Fund for Tourism Development)

in partnership with UNAM’'s School of

Architecture

Development of sustainable strategies in the

design process of rural housing in the Yucatan

Peninsula, Mexico
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CONCLUSION

CISFA serves as a link between academia and the industry in the
area of environmental sustainability. It is an initiative based in
Mexico City that integrates a coalition of institutions,
international experts, and participants of civil society. The aim s
to strengthen an alliance that addresses the ecological
imagination and action of architectural and territorial projects.
We propose tools to accelerate the implementation, at scale, of
academic research and public policies that are aligned with our

sustainability agenda
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