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PROJECT SUMMARY

To co-create an architectural ‘climate emergency’ curriculum
that is fit for the new decade, in which society faces
unprecedented challenges related to mitigatingrand buffering the
effects of the climate crisis, underpinning the transition towards a

carbon neutral society.



SPECIAL FOCUS

 BRINGING CLIMATE CHANGE KNOWLEDGE INTO THE DESIGN STUDIO -
focus on integrating sustainability approaches in design-courses.

« HOLISTIC: not JUST about carbon, but about high-standards in ALL
sustainability aspects.

« INCLUDES climate change ADAPTATION, CLIMATE JUSTICE and GLOBAL
RESPONSIBILITY ISSUES as part of architect’s role

o

D

CHANGING how we THINK ABOUT and TEACH
sustainable architecture



OBJECTIVES

. Going beyond basic and fragmented sustainability knowledge in

architecture.

. TACKLING SKILLS GAPS for (and with) both arehitecture students and
teachers through a radically changed architecture curriculum, and co-
developing a teacher training toolkit.

. TESTING NEW AND INNOVATIVE DIGITAL PEDAGOGIES to strengthen
and change teaching and learning.approaches.

. BROADENING ACCESS TO THE KNOWLEDGE AND TOOLS via a digital
platform.



UDERLYING VALUES

“We must make an urgent shift'in the values we hold, and
how and why we do things. There is no room for error.

DESIGNING

FOR THE Instead of seeing things.as alarmist or an attack on our
AGUDE FOR creative pursuits, it.requires determination, conviction and

ARCHITECTURE

RS optimism to trust'that we are part of the solution, not the
problem. And it requires more, not less, creative thinking.”
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PLATFORM &
CURRICULUM ELEMENTS

ARCHA4.CHANGE

Q“’q’

A. B. Q/(l/ C.
CURRICULUM CLIMATE TEACHER TRAINING
CONTENT (BA/MA) EMERGY TOOLKIT

BASIC NSDGS
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ARCHA4.CHANGE

Kl TEACHER
TRAINING TOOLKIT

DIDACTIC METHODS



TEACHER TRAINING TOOLKIT

A

STUDENT / TEACHER
SURVEY

C.
TEACHER
TRAINING EVENT

B.
LITERATYRE
REWWEW

D.
PEDAGOGICAL
CASE STUDIES

WORK PACKAGE AND
OUTPUTS



K] TEACHER TRAINING TOOLKIT SURVEY AIMS AND
OBJECTIVES

The aim of the survey was to gather an overview of.how sustainable
architecture is taught at the partner universities, what content is covered
and how it could be improved in the future

26 questions gaining insight into the existing experiences and future
wishes from students and educators,concerning integrating sustainable
architecture into education framewaorks

Roughly 530 responses fromsstudents and educators from the 5 partner
institutions (2021)

Specific for AAA, completed by 101 (78 students and 23 staff)



TEACHER TRAINING TOOLKIT AAA INITIAL RESULTS

TRz ToTAL
R TEACHERS

R STUDENTS

It is important that sustainable
design is a core part of the overall
educational approach in our school

Sustainable design aspects should RN N TOTAL
be embedded in architectural - | TEACHERS
education curricula
N STUDENTS

| am teaching explicitly/am being
taught explicitly about sustainable
design

. Strongly agree . agree . neutral . disagree . Strongly disagree



TEACHER TRAINING TOOLKIT AAA INITIAL RESULTS

q/

TOTAL
TEACHERS

B STUDENTS

This school successfully teaches
sustainable design

. Strongly agree . agree E@neutra . disagree . Strongly disagree

TOTAL

| TEACHERS
- STUDENTS

To what extent would you like to
improve your level of knowledge of
sustainable design?

. A moderate amount . A little

. Not at all

. AgreatQ‘ . Alot



TEACHER TRAINING TOOLKIT COMMON RESULTS

HOW WOULD YOU RATE
YOUR UNDERSTANDING OF
THE FOLLOWING...

Life-Cycle Assessment
Adaptive Reuse

Sustainable Design

Base level building Physics (heat/light/sound/v tion)

The impact of Architecture on He@ Wellbeing

The Environm | Imypact of Architecture

Climate ahd Ecological Breakdown

m Very good m Good m Fair m Limited W Zero



TEACHER TRAINING TOOLKIT COMMON RESULTS

THINKING ABOUT YOUR
CURRENT YEAR OF Lecture

STUDY/TEACHING, WHAT Design stucio - I —
—

LEARNING ACTIVITIES AND
ENVIRONMENTS ARE USED -
TO TEACH SUSTAINABLE Project briefs N

DESIGN IN YOUR SCHOOL? Feedback to students _
SN

Evaluation/assessment

A2
Research /N ——

Extracurricular events -
)

Field studies

Awards andygrizes I
Publications N
N/A 1

Other 1N



TEACHER TRAINING TOOLKIT COMMON RESULTS

WHAT WOULD YOUR IDEAL
METHOD OF
LEARNING/TEACHING BE TO
IMPROVE UNDERSTANDING
OF SUSTAINABLE DESIGN?

Lecture

Seminar

Tutorial

Design studio

Practical workshop
Case studies

Guest lectures (experts)
Analytical software
Interdisciplinary teaching
Field studies

Applying research
Awards

Online digital*reSources
Physical resources

Exhibition

L

Others



TEACHER TRAINING TOOLKIT COMMON RESULTS

CURRENT TEACHING TECHNIQUES DESIRED TEACHING TECHNIQUES

Project brief

e FeedDback

I ——  Research

I Design studio

Practical workshops |
Case studies G

Expert guest lectures I ——

S L cCture

Field studies I



E] TEACHER TRAINING TOOLKIT

ARCHITECTURE AS
SUSTAINABILITY

EDUCATING THE TRANSFORMATIVE PRACTITIONER

T~

~

By Essi Nisonen

6.3

FIG 42 The knowledge dimensions of the solutior

in the cycle of knowledge creation and transformatic

the design process.

FACTUAL

ANALYSE

EVALUATE CREATE

interpret

generate

WHAT?

EXPLORE

recall

DEFINE

predict

carry out

IMAGINE
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explain
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SOLU

analyse

reflect create

TION SPACE

WHY?

RESEARCH ON TEACHING

ABOUT RETHINKING

constructive alignment &
blended learning strategies
in the solution space

planning & application

virtual & physical

Students should be ble to
imagine ways for transfor-
ming abstract concepts to
concrete approaches, criti-
cally reflect on the ideas and

Learning activities for
analysing, evaluating and
creating

factual knowledge

connect these reflections to a | (what?)
wider knowledge base choose, criticise, generate
Points of reflecti Have | I k vied

understood the key aspects
of the theory | studied? What
are the most important thin-
gs to carry through to my de-
sign?

(what / how?)
identify, review, plan

Learning activities
individual work
one-to-one discussions

FIG 43 Principles for constructive alignment and
blended learning strategies in the solution space &

the design studio

perceiving experiences

physical & face-to-face

Students should be able
to create, test and reflect
on possible approaches for
the problem individually and
apply knowledge so that they
can achieve their own (lear-
ning) goals.

Points of reflection: Are my
key values visible in my ap-
proaches? If not, what needs
to be changed? What comp-
romises do | need to make?

Learning activities for
analysing, evaluating and
creating

procedural knowledge
(how?)
compare, evaluate, design

(why?)
analyse, reflect, create

meta-cognitive knowledge
y?)

Learning activities
group guidances

pin ups

sharing ideas with others

101



K] TEACHER TRAINING TOOLKIT LITERATURE REVIEW
AIM AND OVERVIEW

ARCHITECTURAL EDUCATION: METHODS FOR INTEGRATING
CLIMATE CHANGE DESIGN (CCD) IN THE CURRICULUM
Systematic literature review of 87 publications

What pedagogies and teaching methods facilitate the successful
integration of sustainable design in architectural'education?

What skills and competencies are needed by-educators to integrate
sustainable design pedagogies and teaching methods?

What are the barriers and challenges.for upskilling educators to attain
these skills and competencies?

How can these barriers be overcome; as related to teacher
competencies, skills and knowledge?



TEACHER TRAINING TOOLKIT LITERATURE REVIEW
RESULTS

Student centered learning a
Groupwork/collaborative

From pLIbhcat'On the Mulitdisciplinary/Transdisciplinary/Interdisciplinary -V,

Reflection /reflective process

mOSt advocated . Practical Sessions/hands-on teaching/learning by doing a "
teaching strategies and Deep leamning 3

. Simulations/calculations/digital tools
pedagogles for Studio focus/as foundational/integrated studio .

sustainability integration Real world learning/live projet

Case studies

Peer learning

Role playing

Embedding,infusing

Action research

Interconnectivity with all subjects

Charette /workshop
Creative learning/process
Ethical orientation

Understanding teacher role and its impact on learning process
Some subjects as compulsory
Technics/technology

perts Workshop/lectures
‘ Prablem based learning

o
N
=Y
a

8 10 12 14 16

No. of references to strategy



Understanding teacher role and its impact on learning process

'f Technics/technology
i Embedding, Infusing Activel rming Mmmw Dee',,mm k/
Interconnectivity with all subjects \ A" ol Iter nveleamns ‘,—'

:'-,. Some subjects as compulsory

TEACHER TRAINING TOOLKIT LITERATURE REVIEW
RESULTS

for sustainability integration (based on reviewed
publications)

Categorisation of teaching approaches and pedagogies (’{)éynthemsed strategies based
Q on their prevalence

x .........................

'\ Creme le: ammglp

rch by design/evidence based _:‘

" Ethical orlentation
\



TEACHER TRAINING TOOLKIT

Knowledge

Context setting /resilience

Personal
©~

X
S
A

Logistics and Planning [ NN Qy

Transdisciplinary

Pedagogs [N
]

Reflective

0 2 = 6 8 10 12 14

LITERATURE REVIEW
RESULTS

knowle ds on individual educators - highlighting a potential
ineqi/ity nd inconsistency in approach of teaching
to%a student-centred approaches, educators must be flexible,

e & able to facilitate the learner's personal development & skills
ad of just transmitting professional know-how

chers’ personal ‘soft’ skills, are needed for a shift in values or ethics
and a motivation to pursue a sustainability agenda

the need for transdisciplinary teaching teams to facilitate stepping out
of silos

the use of part-time architects as design studio teachers without the
necessary pedagogical understanding

the need for educators to be reflective, building and learning on past
teaching practices

logistical issues related to having sufficient time, resources, & appropriate
student numbers to run the particular student-centred strategies

SKILLS AND ATTRIBUTES NEEDED BY EDUCATORS



K] TEACHER TRAINING TOOLKIT LITERATURE REVIEW
RESULTS SUMMARY

WHAT ARE THE BARRIER AND CHANNLLENGES
FOR UPSKILLING EDUCATORS TO ATTAIN SKILLS
AND COMPETENCIES?

o Lack of knowledge and skills of educators

Issues with defining and scoping sustainability

¥ 23

Difficulties in implementingarger scale curriculum change

/an
g o
"

1

i

Continued use of traditional teaching methods

‘Othering’ of sustainability

-8



K] TEACHER TRAINING TOOLKIT LITERATURE REVIEW
RESULTS SUMMARY

HOW CAN THESE BARRIER BE OVERCOME,
RELATED TO TEACHER COMPETENCIES, SKILLS AND
KNOWLEDGE

Teaching methods need to be reviewedwand diversified

B

An extensive review of whole sehools, courses and curricula

]
/@

Y0

o
(e]

ETD

Educators require teacher training

Jo
Jo
Jo



K] TEACHER TRAINING TOOLKIT EXISTING TEACHER
TRAINING TOOLKITS

Architects Glimate Action Network Education Tookit Contents B ching & Learnin
Principles and Actons - Version 1.1 acpdl Samid WhatWe Do  Resources \/  Professional Development \ News &Events v/ Contacts  Search
Teagasc agus Foghlaim
LEADERS:
- Support and facilitate CPD and resource time/funding for internal Preface: Green Reconstruction Z
and external courses. GREEN RECONSTRUCTION What Is a Carriculum? n MY TEACHING TOOLKIT
+ Support sessional tutors in particular o ensure access to
upskiling such as paying for GPD time and enabling non- ‘Where We Learn 17
synchronous engagement with internal knowledge share. A Curricular Toolkit for How We Learn 2
LEADERS AND TUTORS: i i . . - . o . . ”
the Built Environment What We Learn 53 } ‘ ‘ “Teaching has been described as a complex, cognitive ability that is not innate but can be both learned and improved upon’
+ Identify opportunities for in-house knowledge and skill share. Three Cities: A C tive Object L. 4
wree Cities: A Comparative Object Lesson
+ Support and facilitate design tutors in particular to be able to P v O SAROYAN & AMUNDSEN. 2001
teach zero carbon design methods. Coda: Why We Learn 249, | ’ , ’
" e ioapines, satton bodie and craepeop, sk and Appendis: Professional Progeams in R N
associations for low impact building techniques who may be able ) The information here is designed to offer immediate, intermediate and long-term opportunities for developing one’s own practice; the core aim is to provide practical
10 provide resources, offer consultation and expertise. - .
advice and resources to all faculty, regardless of their longevity, discipline o class size.
TuTORS:

- Develop effective pedagogical approaches to embed climate There are seven core areas listed below, where you will find insights and practical ideas supported by literature and resources. The collection s designed to reflect
literacy into learning. (Refer to the ARCH4CHANGE collaborative one's practical narrative as you prepare to engage and teach your learners. However, each area may be addressed independently as required
project which is coming soon - https:/www.archdchange.com/ )

EVERYONE 1. Supporting Student Learning
+ Make use of co-learning, with students and tutors benefitting 5 Delivering a Lecture
together from lectures, discussions, workshops and research as elivering a Lectu
pext of a project or studio enquiry. 3. Planning a Teaching Session

Make use of aval\ab\e lramewcrks and gu\dance such as UN
4. Small Group Teaching Strategies

RIBA
Outcomes and 2030 ohawenge Living Bunmngs Challenge to

inform teaching and learning. 5. Large Group Teaching Strategies
. el Martin, Jacoh . Moore, and Jordan Scinand, .
&?;felési:;‘:he ACAN Education Resources padlet and other 6. Anintroduction to Assessment
ces. The’ ty it
Cotambia niver
i ! 7. Giving Effective Feedback

o | (=Bl Lot ,

ctural Training in Eurc
sTRooucTion '
How can we continue to move design education fohward?, . - X
Gnection o thoi wark. Design education wil nocc 1Bl turo oBBfuritcs faf
et o devlop e s o speriece encocGeaety 3 e g A_TOOLS FOR COLLECTING AND ANALYZING WORKPLACE AND LABOUR
cdents 1o nite, drect, e cid
o atona p sttt wh

JE R —— B

(ommunication competences for migrants A12 GuibeLes Fom 0000 PRACTICES—EEDS ANALYSS (SeNERAL) 0

” “ ‘ State of the Art of

Integrating Sustainability e e R e e " Envirmx:\mn:al S_usctain.abillity i:
s o kncutedoe shrn L — 1 cademic Curricula an

into Design Education: sl e s

The Toolkit R @) PSR —— M

Authored by
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TEACHER TRAINING TOOLKIT TEACHER TRAINING
EVENT — TU DUBLIN




E] TEACHER TRAINING TOOLKIT

Objective:
e Context of assignment
e Tools available
e Specific aims

Method:

e Response to previous work
e Potential improvements.
e Evaluate and discussion of results

Deliverable:
e limitations or assumptions
e impact of the design changes
e conclusion

Learning Outcome:

e Studio application
e Future design implications

Reflections:

e  Teaching issues
e Positive outcomes
¢ Potential improvements

PEDAGOGICAL
CASE STUDIES

Case Study: Material stewardchip one click - LCA
Objective:

*  Context of assignment: This subject ic taught within the ESM [Environmen€ Services.
Materials] module 2 in their second year of architectural studies and is intended to
provide both knowledge of the carbon implications of material choice and to assist
students in their decign projects within Studio.

*  Tools available: One-Click L CA modified by the IGBC for thedrich construction
industry and presented as Carbon Designer tool. Thie is ugéd to acsées the embodied
carbon of the design and to creatively work on reducing it

*  Specific aims: achieve an A rated building design (org& clote a: you canget)

Method:

*  Students are to use a previous design from thefirct sem@ster to undertake a brief
exercise using an Excel cheet or similiryte quantify the areas of their building.

*  Use the ‘Carbon Designer’ tool on one=click LCA'to help determine the types of
structure and the basic constfuctional bulldwp; to include, eg. floor build up and
areas, wall build up and areas, areas of glazing, roof, internal finiches. These figures will
form the basiz for the One-Click LCA inputs.

*  Select the materials that most closely fit your material choices.

*  Determine embodied enérgyof the design and its rating; selecting a suitable
benchmark for comparicon.

*  Work towarde improving the embodied impact performance of the building design by
targeting problem areas. Create a new design in One-Click LCA for each change by
copying your design end changing one aspect at a time.

*  Eyaluate and discuss the results

Deliverable:
* )An A4 written report outlining:

o Detaile of the initial design inputs and corresponding initial recults, using
graphics from the OneClick LCA. Diagnose the key impact, the key impact
stages and key structures having the most impact

= Detazile of subsequent design changes undertaken to the building materiale
design to improve the embodied impacts and the improved design results,
again using graphice from the OneClick LCA

* An A3 decign report outlining: the key design changes which have occurred to the
design ac a result of the move towards an A rated building.

Learning Outcomes:
Understand environmental impacts and characteristics of typical building materials for
architecture.
Provide the learner with the necessary knowledge and understanding of environment to
inform the development of studio projects.

Analyse and select materials based on embodied carbon for diverse building types, usages, and
locations.

Reflections:

This project sits in a series of lectures and assignments termed Material Stewardship which
introduces the student to the idea of an environmental responsibility in terms of the material
choices they make in design. It is a retroactive look at a previous design project so that the student
can compare their initial design with one that takes carbon into account. It is followed by a second
project using Carbon Designer which proactively assists the studio design of a building. It is a useful
method to introduce the idea of carbon accounting to the student; indeed the second part of the
exercise — to move the design to an A rated building — allows the student to be quite radical in their
material suggestions. There are however, from the tutor’s perspective a number of issues:

* Students are not very aware, in their second year of the constructional implications of
their designs, thus a student might believe they have achieved an A-rated building but
have not understood that their design is for example, problematic to insulate/ requires a
brise soleil to protect large expanses of glazing etc.

* Students can feel restricted in their design material choices when asked to reference
back to carbon accounting — their range of material design exemplars needs to be
expanded.

* Carbon designer is a useful simplified tool but does not look at the carbon implications
of operational energy — this is however covered in the One Click LCA and students
should ‘graduate’ to this in year 3.




ARCHA4.CHANGE

ER CLIMATE CHANGE
CURRICULUM

UNDERGRADUATE
STUDENTS



ARCHA4.CHANGE

PACLIMATE CHANGE
CURRICULUM

MASTERS
STUDENTS



CLIMATE CHANGE CURRICULUM OUTPUTS & WORK PACKAGES

A. B.
CURRICULUM LITER E
OVERVIEW / ANALYSIS

™
C. Q\Z\
CURRICULUM DESIGQ
+ BOOK ™

CURRICULUM
CONTENT



Mapped 120 courses from the 5 institutions

Aimed to understand where sustainable
architecture is taught and what topics

Indicate opportunities and challenges within
existing courses and educatiomyframeworks

Provide the foundation for the holistic sustainable
architecture curriculum

CURRICULUM MAPPING

2ND & 3RD YEAR | MASTERS (4TH/5TH YEAR)

FIRST YEAR




CURRICULUM MAPPING

List 5-10 specific supporting material
in relation to sustainable
architecture (e.g. references,

material, literature, theory etc.)

'What is unique about the course?

(If anything)

Ponting C. (2007) A New Green
History of the World. London UK.
Random House

SDGs. of

ai Ethical

Deliberately nothing unique. In line
with other schools. Module
Co-Ordinator / Practitioner links to
case studies and real projects.

vis a vis

CIBSE Guides, BRE, Garstom UK.
Perception and Lighting as form
givers for Architecture, Lam William
M.C., McGraw Hill

Latham |. & Swenarton M., (Ed).
Feilden Clegg Bradley: The
Environmental Handbook. London,
UK:

Cities and Natural Process, Michael
Hough, Routledge 1995 Sustainable
Settlements, Barton H. University
ofWest of England 1!_}95
M. L., Biophilic Design, Wiley.
McHarg, |., 1969, Design with
Nature, Garden City, N.Y., Natural
History Press.
Global indicator framework for the

D Goals and

General course information Course content
Number of ECTS (e.g. are all of the |content related to
offered? students in this
(assuming 1 ECTS year group taking |architecture
is 27 hrs of Duration and this course or differ, for Estimate what %
study)in TU frequency of only 10% of total |example, of course is
Type of course  |Year level (1st,  [Dublin 1ECTS = |course. (e.g. 6 How many studentsinthe  [semester to specifically about
Original course [ Translated course |Language course |(studio, elective  (2nd, 3rd, 4th, 5th |20 hours of weeks, once a Mandatory or How many hours |students per year - estimation [semester or year |sustainable Learning outcomes related to List of topics covered in relation to
Exact course code |name name is taught in etc.) |year etc.) learning year) optional course? |of contact time? |course? is fine) to year. architecture? architecture i i e
92% (one lecture  Services. . systems: natural, manmade, urban and Stewardship
Environment, on general rural and their inter relationships. Harvesting materials
Science & Full semester, servicing of 4. Introduction to principles of good Services and Systems from a
ARCH 1421 Materials 1 English Core Module 1st 5ECTS once a year Mandatory 24 Approx 60 Al No? building) environmental design historical perspective.
about susl of / r
Architectural communi communities and buildings and gain, microclimates, insulation,
Design Studio 1 & Yes, subject to Skills for integrate observations into project comfort and thermal properties,
ARCH 1100 2 English Core Module 1st 20 ECTS Two Semesters  Mandatory 216 Approx 60 Al project briefs El n. designs. LOS . : re-use of materials, energy systems
acoustics, light and airflow in buildings  geo, group systems, CHP.
Environment, analysis. Material and expand on the latter two to Green Construction Methods
Services & Full semester, and principles of and DEAP
ARCH 2421 Materials 2 English Core Module 2nd 5ECTS once a year Mandatory 24 Approx 55 Al No? L. proactively embed in studio. natural ventilation into building design.  Service strategies for small buildings
ples uses of materials, efficient use of consequences of material and design  consequences of such -
natural choices on small projects and their understanding the issues of
Architectural Full semester, Y ubject to 1 SDG and impacts of and wider bio-regional sourcing of materials,
ARCH 2000 Design Studio 3 English Core Module 2nd 15 ECTS once a year Mandatory 144 Approx 55 Al P early stage design decisions. context. . embodied energy and carbon.
conservation. breathable building the Ce , Adaptive Re-use,
Building materials are showcased an techniques and the scientific Traditional and local materials
Technology & Full semester, learning from vernacular building developments in developing new
ARCH 3322 Structures 4 English Core Module 3rd 5ECTS once a year Mandatory 24 Approx 60 Al technique construction techniques. . §
100% concems, and 7. Have an of the structures; conservation, retrofitting,
Environment as generators of pragmatic and particular nature of various materials  refurbishing, housing
Services and Full semester, resilient architectural design. their appropriateness to function and  Timeless and typical materials in
ARCH 3421 Materials 3 English Core Module 3rd 5ECTS once a year Mandatory 24 Approx 60 Al 0? REFLECTING their behaviour over time. architecture
deliberately focuses on student led and systems
teaching and learning practices, ideas through an appropriate over multiple floors, tectonic
Architectural Full semester, Yes, subject to supporting a coordinated model of and
ARCH 3000 Design Studio 5 English Core Module 3rd 15 ECTS once a year Mandatory 144 Approx 60 Al project briefs *studio. Implicit  design process. - strategies for climate change.
Students engage with their own ideas 7, Estimate, calculate and prepare a  management strategies and fresh
about architecture in a warming world measured approach to consider water Critical
Architectural Full semester, Yes, subject to based on a prepared manifesto ecological outputs within a selected reading of critical regionalism in a
ARCH 3001 Design Studio 6 English Core Module 3rd 15 ECTS once a year Mandatory 144 pro; Il project briefs *studio. Implicit  informed by current ecological response to climate change policy. warming world.
100% Macro to Micro. 1. Design design principles for
which establish the aspects of selected buildings
Environment environmental/ ecological/sustainable  History, theory, principles of
Services and Full semester, rox 55* (20/21 design which will drive o and design.
ARCH 4421 Materials 4 English Core Module 4th 5ECTS once a year Mandatory 24 3 students) Al No? the architactiral concant Maero and Micro climate modification
*studio and SDG  8.De the urban and Building Conservation and
environment. 11 (Sustainable Cities & landscape heritage andlor building Restoration
Architectural Full semester, Approx 557 (20/21 Yes, subject to Communities) and SDG 13 (Climate  conservation principles as relevantto  Energy Retrofit and upgrade of
ARCH 4106 Design Studio 7 English Core Module 4th 15 ECTS once a year Mandal 144 83 students) Al project briefs Action) their design project. existing buildings
*studio ADS 8 builds on semester one, 1.Develop an innovative and UN Sustainable Development Goals
sites and urban, suburban or rural  Carbon Emissions Reduction in the
Architectural Full semester, Yes, subject to "
ARCH4107  Design Studio 8 English Core Module  4th 15 ECTS 1 Approxss Al project brefs e e e e aonoh
30% currently Depending on the project options jecind i Gect Vgl avanaune.
20021 avallable eg Living Building Acoustics, Building Physics, Living
Yes, subject to Challenge, Architecture of Trees, Building Challenge, Architecture of
ARCH 4001 Options Elective 1 English Core Module 4th 5ECTS 12-24 Approx 55 All project briefs Liman Aamfart ’ Trees
30% currently Depending on the project options Subject to Project Options available:
20/21 available eg Living Building Acoustics, Building Physics, Living
Yes, subject to Challenge, Architecture of Trees, Building Challenge, Architecture of
ARCH 4621 Options Elective 2 English Core Module  4th 5ECTS 12:24 Approx 35 Al project briefs Human Comfort Trees
This module requires students to take Leamning Outcomes to be read in Architecture & Climate
an informed position on the issues association with Project Brief. Make
Thesis Yes, subject to surrounding the present and future  initial projective design propositions that
ARCH 5501 Development English Core Module sth 10 ECTS 24 Approx 35 Al project briefs resilience of a particular place though explore the guestions raised by the
*studio This module requires students to be Learning Outcomes to be read in Students participate in a studio
environment. o e association with Project Brief. Make guided by a theme or agenda which
Architectural Full semester, Yes, subject to cognisant ‘?m" "“"f‘!"“ of initial projective design propositions that they interpret through their individual
ARCH 5101 Design Studio 9 English Core Module Sth 20 ECTS once a year Mandatory 144 Approx 35 Al project briefs sustainability and resilience in explore the questions raised by the projects. Students pursue their
*studio This module requires students to be Learning Outcomes to be read in Students participate in a studio
environment. cognisant of the principles of associatin with Project Brief. Engage  guided by a theme or agenda which
Architectural Full semester, Yes, subject to inability and resilicnce i the relevant contexts of a ugvslopmg they interpret through their individual
L ARCH 5102 Design Studio 10 English Core Module 5th 30 ECTS once a year Mandatory 64 Approx 35 Al project briefs sustainability and resilicnce in design proposal as appropriate—these _ projects. Students pursue their

targets of the 2030 Agenda for
Sustainable Development, UN 2018
A manual

climate change at the core of
every brief. Module Co-Ordinator /
Practitioner links to case studies
Use of Oneclick LCA to assess
studio projects and retrospectively
improve embodied carbon of
projects. Material Stewardship..
Use of Oneclick LCA to assess
studio projects and retrospectively
improve embodied carbon of
projects

Focus on re-use of existing
building stock

Environment implicit in the design
project

challenges beyond the building.
Temporal considerations - long
picture. The here and now and the
there and then.
Ci

for designers. Architectural Press.
Websites: BRL Website www.environ
.le; SEl website;. E.P.A site;. PHPP
site — Passive House.;

Climate, New Society Publishers.
Waldheim, C., Landscape as
Urbanism, in Waldheim, C. (ed), The
Landscape Urbanism Reader,

SDGs.

Klein, N. 2014. This Changes
Everything
Morton, T. 2018. Being Ecological

1o ADS. Intention to
make it obsolete - ultimate
assimilation of module with ADS.

dialogue with peers. Recognises
design skills of an architect to
address climate crisis challenges
beyond the building.

Focus on assembling a building
with care

Project dependent. Specialisation
and in depth study. Small classes.
Good staff student ratio.

Project dependent. Specialisation
and in depth study. Small classes.
Good staff student ratio.

useful research methods to form a
position which is applied to an
architectural design thesis project.

‘on building design. The module
also seeks to actively engage with
interest groups and
decision-making on the ground.
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DIGITAL PLATFORM COHESIVE AND FLEXIBLE
SLIDE DESIGN

DUST LEVELS IN
v INDO AIR QUALITY URBAN ENVIRONMENTS

e Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed
diam nhonummy nibh euismod tincidunt ut laoreet dolore magna
aliquam erat volutpat. Ut wisi enim ad minim veniam, quis nostrud

* Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed
diam nonummy nibh euismod tincidunt ut laoreet dolore magna
aliquam erat volutpat. Ut wisi enim ad minim veniam, quis nostrud
exerci tation ullamcorper suscipit lobortis nisl ut aliquip ex ea
commodo consequat. Duis autem vel eum iriure dolor in hendrerit in
vulputate
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TOOLKIT BASICS
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STUDENT TEACHER Al

Passive resilience means harnessing freely available resources from the climatic context
through site-responsive design, thereby minimising the need for additional rgy use. You
should always use passive design strategies first to reduce the building’ i

and the need for active sy These passive design gies inclu
. making use of free resources (sunlight, ventilatios
. harnessing good natural daylight
. optimising building fabric efficiency
. designing solar shading
. ‘purge ventilation’ and cooling in summer.
FILTER METHODS

ENVIRONMENT ENERGY & CO2

DIGITAL CLIMATE CHANGE CURRICULUM

STUDENT TEACHER ABOUT CONTACT

Overheating in buildings refers to the accumulation of heat within a building which can lead to
discomfort experienced by building occupants or can impact on processes being undertaken in
the space.

PEOPLE AND COMMUNITY. ENVIRONMENT DELIGHT ENERGY &C02

) PASSIVE RESILIENCE
*

DAYLIGHT

OVERHEATING IN
RESIDENTIAL BUILDINGS

FENISTRATION IN SOLAR SHADING NATURAL VENILTAION ORIENTATION
HOUSING




FUTURE FUNDING

« COST Action Funding (European Cooperation in Scienceyand Technology)

Follow-on project for a ‘Training School', and networking‘events to capture wider
activities to disseminate ARCH4CHANGE but also expand it into transforming
architecture education into more inclusive and democratic and collaborative learning
environments needed for achieving the green.transition (so a focus on teachers, not

students).
« Developing partnership and funding-with 3 Chinese universities
« Developing partnership and funding with universities in Ghana

 Input from other institutions
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O A EXPLORING YOUR CONTEXT — RESEARCHING
m?' AND ANALYSING YOUR SITE (STEP 1)
QI | DEFINING A DESIGN CONCEPT,
“tl AND CREATING VALUES AND GOALS (STEP 2)
iterative ‘
desig n ‘ IMAGINING CLIMATE EMERGENCY DESIGN
process J’ ’ STRATEGIES (STEP 3)
’ ’ TESTING AND DEVELOPING CLIMATE
’ EMERGENCY DESIGN STRATEGIES (STEP 4)

k& i
‘ VALIDATING AND COMMUNICATING
YOUR APPROACH (STEPS 4 AND 5)

A
N

Developed by Signe Kongsbro, redeveloped by Aidan Hogaard,
Sofie Pelsmakers and refined by Essi Nisonen
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2.3.2 Theme 2: Infrastructure

Infrastructure encompasses organisational and physical structures

and facilities such as mobility and public transport links, density,

communication, water and waste services, and energy, as well as the

»seealso  environment and social infrastructures. » It enables communities and

Themes3,5  cities to function, meeting essential service needs. This is why the safe,
inclusive and sustainable provision and performance of infrastructure
is the basis of sustainable design. Infrastructure is usually at a
relatively large scale and so also encompasses many of the UN SDGs.

In some countries, urban areas are growing exponentially, creating

a need for more sustainable infrastructure and planning. Therefore,

there is an opportunity to develop efficient, sustainable and restorative

infrastructure for all - including non-human species. Moreover, as

this infrastructure is often hard to maintain and replace affordably, it

is crucial that developing cities and communities plan for long-term
»seeThemel  robustness and adaptability », especially in the uncertain times of the

climate emergency. It is important that we design for future rather

than historical climates.

crtnt oy

76

Inspiring examples for

infrastructure

128 Arquitectura y Disefio
Urbano - Lineal Gran Canal
Park, Mexico City, Mexico

« Atelier d'Architecture
Autogérée - R-Urban, Paris,
France

« Brooklyn Grange rooftop
farming, New York City, USA

« Kias Tham - BoO1, Malma,
Sweden

+ Ramboll Studio Dreiseitl -
Bishan-Ang Mo Kio Park,
Singapore

« Michigan Urban Farming
Initiative, Detroit, USA

« Tredje Natur -
Enghaveparken,
Copenhagen, Denmark

« Turenscape, Mangrove Park
sponge city, China

« West 8- Madrid RIO linear

park, Madrid, Spain

« Yori Antar - Kalijod
Jakarta, Indonesia

G

PARALLELL CONTENT

rrigation & flushing

ensure

ventilation | < tr provide - consider
ac area for physical
natu voll.ooing

create
rounds &

DEFINING A DESIGN CONCEPT, AND CREATING VALUES AND GOALS

create habitat
for non-human
spacios

»seeGlossary  Additionally, infrastructure determines the urban metabollsm », so it
is important that different types are considered together from end to
end to ensure economic, social and environmental sustainability, i
»seeClossary  systems thinking. »

Sustainable infrastructure can, for example, encourage
decarbonisation of transport systems, aid a transition towards

Figure 2.1 Diagram of
key principles of possible
infrastructure approaches,
illustrating some of the key
strategies and issues to consider
at building and neighbourhood
scale to integrate more

i i intoa

renewable resources, reduce tal and carbon
and help rectify inequalities, to name only a few benefits.

Examples of sustainable architecture approaches that focus on
sustainable infrastructure provision are summarised in Table 2.3.

design concept.

2.13 NOTE

Focusing on the environment
to define your project

Make sure the location of
your project informs the
development of your concept
by taking into account critical
site features such as current
and predicted microclimate,
topography, geology, and
blue and green infrastructure
(see Chapter 1, Table 1.3 and
Note 2.15)
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f S
( TABLE 4.10 KEY CONSIDERATIONS FOR EMBODIED CARBON IN MATERIALS

M

construction &
installation

ructural insulated panels (SIPs)
for small buildings, offering possible lowered embodied carbon (and locally sourced)

This involves using materials stacked up or cast to form walls that are structural. Reinforced concrete
forms walls that are very strong, durable and fire-resistant, but the embodied carbon is high and
deconstruction is difficult and only yields aggregate. Solid brick cavity walls are well used in Northern
Europe and can provide superstructure, cladding, moisture management and insulation in a single
build-up. Bricks have high embodied carbon due to their firing process, but if designed correctly bricks
can be reused. » If designing with bricks, always seek to use recycled bricks and always specify lime

manufacturing, use, maintenance, Table 4.6
fabrication, repair, replacement,
transportation refurbishment
— CRADLE TO

—é&@— CRADLE ’ Rammed-earth walls

mortar, which allows the bricks to be reclaimed intact in the future.

These often use local soils compacted into a formwork, and may provide low embodied-carbon
structural walls, though building height is limited. The walls must be protected from rain and water
ingress and external walls will require an extra layer of thermal insulation. They have a good thermal
deconstruction & > seeTheme 4 mass potential. »
disassembly

S Straw-bale walls
. m These can provide very low embodied-carbon structural walls, but must be protected from rain and
raw material revse water ingress, and building height is usually limited. Straw-bale walls will be thick, but this may be an
extraction and supply recovery ﬂ @ advantage in terms of creating deep reveals that shade windows.

Engineered timber products

These can provide excellent, low embodied-carbon alternatives to steel or concrete for larger or more
complex buildings. Cross-laminated timber (CLT) provides large slab-based products that can be used
for walls, floors and roofs. Glu-lam can provide large columns and beams capable of spans similar to
steel. Brettstapel is similar to CLT but uses timber dowels as opposed to glue, and is seen by some

as a great option for low-carbon construction.* Nowadays it is not unusual to see large and complex
buildings such as airports, offices and high-rise residential buildings made from engineered timber.

demolition / recycle

(Recycled) steel or concrete structures — see Note 4.39
Concrete is a high embodied-carbon material and should only be used exceptionally where there are
practical reasons for whole-life carbon benefits. Designing partitions and external envelopes from in-situ
> seszégur: entire buildings that are incinerated or end up in landfill, we must concrete is no longer appropriate for a design in the climate emergency. If steel or concrete structures
26 an

think of materials being stored in buildings as part of a lol e manufacturing, construction, are the only options (e.g., in large infrastructure projects such as bridges), aim to offset the embodied
Cr;azpt(e::ég;t:? of use and reuse, and keep these materials in circulation for as long deconstruction and reuse carbon by renewable energy production of the materials, offsetting with other biogenic materials®
W

We must also move away from a linear economy to a circular
economy. Instead of replacing or removing materials, or demolist

iagram
radle to cradle, from

ible. Thi N for di D! ry - all part of circular and the use of reclaimed components, and always ensure that the structure can be disassembled and
Theme1  as possible. This means designing for disassembly (DfD)Y construction principles. > seeTheme 4 reused at the end of life. Where possible, utilise its thermal mass capacity effectively. »
‘When developing your project, Table 4.10 offers an

however, you can calculate the embodied ene|
» see Chapter5  footprint of different material choices and o

ervi
arbol

For concrete structures, you should design pre-cast elements for reuse at a later date. Pre-cast
concrete soffit systems offer better-quality finishes and speed of construction, and may be designed for
S. > disassembly and reuse (provided they are not reliant on an in-situ concrete topping).

Finally, even recycled steel is high in embodied carbon. Reduce its impact with reclaimed steel sections

> see Chapter 3, and design for disassembly. »
eme 1

180 181
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TESTING AND DEVELOPING CLIMATE EMERGENCY DESIGN STRATEGIES

Summer benefits

In most temperate climates, thermal mass combined with night-time
ventilation can provide an excellent solution to prevent buildings from
overheating in summer. This means that with suitable night-time
ventilation, use of thermal mass helps to reduce air-conditioning. This
is likely to become increasingly important in a warming climate.

The principle is quite simple: as the external air and sunlight warm
up spaces during the day, the carefully designed thermal mass will
absorb the heat and store it. This stops the internal air temperatures
from rising quickly. However, it is crucial that it is combined with
night-time cooling so that when the external air temperature drops
at night, the stored heat will be released. By the following morning
the thermal mass will have lost a good deal of this heat and will
once again be ready to store heat during the day. If thermal mass is
positioned near a person’s body, they will benefit from radiant cooling
because the material has a lower surface temperature, increasing
thermal comfort.

i — b fi

In cooler months there are also benefits to including thermal mass in
your design, and passive heating principles utilise this. » Thermal mass
can help to keep buildings warm if window and shading design allow
for direct winter solar gain to be incident on high thermal mass floors
and walls. These elements will store heating energy and release it back
into the building once the direct sunlight has passed. Some buildings
have specially designed sunspaces that facilitate this, and they can be
thermally separated from the rest of the building when there is little
solar gain.

lightweight roof
structure

il —

thermal mass in screed

Using thermal mass
Remember that thermal
mass requires adequate
openings for night-time
purge ventilation, and that

a large surface of a thermal
mass wall or floor is more
important than its thickness.
Thermal mass is most
effective for the first 100 mm
of depth. For floors this can be
provided by the floor screed.
Thermal mass is only effective
when it is exposed to the air
in rooms and so it should not
be fully covered up.

Inspiring examples for
passive heating and coolin:
* HHS architects/Hélene

Everyman Theatre,
iverpool, UK

Figure 4.13 Diagram showing
that in buildings with
lightweight structures and
floors effective thermal mass
can be provided in the floor
screed or in suspended ceiling
elements. In the Woodland
Trust Headquarters, Feilden
Clegg Bradley Studios designed
a CLT superstructure with
suspended pre-cast concrete
thermal mass elements.

159
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» see Themes
Sand6

»see Theme 6

igure 413

» see Theme 7

» see Glossary
and Table 4.4

» see Theme 7

> see Chapter 3,

eme 4

> see Theme 7
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main benefits from thermal mass are achieved in the first 100 mm
nearest to the surface. Therefore, it is possible to include thermal mass
in projects with lighter and more sustainable structural systems such
as timber. » You can include thermal mass in floor screeds, partition
walls or ceiling elements, but make sure the additional weight is taken
into account in the structural system. »

4.4.4 Natural ventilation

In Chapter 3 you learned some key passive resilience principles at the
site scale to maximise the potential for natural ventilation through
building massing. Ventilation in buildings is normally a combination
of natural and mechanical approaches. In this section, natural
ventilation approaches are considered, while mechanical or active
ventilation systems are in Theme 7 (Health and wellbeing). »

Ventilation strategies enable the exchange of fresh air to the inside
and stale, and warm air to the outside. Strategies depend on external
air quality and noise, because they impact how much windows

can be opened. They also depends on external climate and wind
conditions, as well as on occupant activity, function and whether it is
winter or summer. For example, ventilation is needed throughout the
year to expel stale, humid and polluted air and replace it with fresh
air, called background ventilation. » In summer, purge ventilation
and night-cooling increases the airflow to help cool spaces and
provide thermal comfort. »

While you can design for active ventilation systems, consider suitable
organisation of spaces to enable passive ventilation strategies when
developing the plans and sections of your design. This includes the
design of dual-aspect shallow spaces and buildings. » Some key
recommendations are provided in Table 4.4. However, providing
year-round good background ventilation to ensure good air quality
is difficult to control with natural ventilation (as it depends on
external conditions that cannot be influenced). Moreover, in the
cooler seasons, opening of windows creates unnecessary heat loss
(and therefore increases energy use). This is why, in low-energy and
low-carbon buildings, highly efficient mechanical ventilation with
heat recovery (MVHR) systems are an excellent low-energy solution if
designed well. »

4,

PRAC

E

Specialist advice for natural
ventilation design

In practice it would be normal
for a specialist consultant

to advise on the design

of building ventilation for

the provision of fresh air,

the extraction of air and

to prevent summertime
overheating. Usually, dynamic
building energy models are
created to aid in the design
(see Chapter 5, Table 5.6).

Difficulties with natural

ventilation

The following situations may

make it difficult to rely on

natural ventilation alone, and
typically require some form of
mechanical ventilation. It may
still be possible to provide
natural ventilation at certain
times of the day or year,
however.

« Bathrooms, kitchens, labs,
workshops, clinical rooms.

» Spaces with polluted or very
noisy external environments.

« Spaces with specific
acoustic requirements
such as classrooms or
performance rooms.

« Buildings with large
differences between
internal and external air
temperature and humidity.

+ Buildings with very low
heating or cooling load, e.g.,
Passivhaus projects.




""1'm truly excited about the impact that this book can
make. It brings climate emergency to the centre of the
design process for architects in a holistic and
meaningful way from the context setting, right
through to the validation of the design." - Fabia
Jeddere-Fisher (UWE Bristol)

A vital, timely book for the generation of architecture
students tasked with tackling buildings' impact on the
climate and ecological emergency. It will help them
navigate the often-overwhelming challenge of
sustainable design and develop the skills they'll need
to drive change in practice." - Sian Moxon (London
Metropolitan University)

“It's so inspiring to read a book giving practical design
advice that goes beyond climate change mitigation to
highlight real ways that designers can create a
restorative impact... A must read for all architecture
students, as well as built environment professionals
who need a refresher.” - Tom Dollard (PTE)

. Scott McAulay - 2nd
£ Climate Literacy | Climate and Spatial Justice | Whole Life Carbon and Rege...

3mo - Edited - @
Whilst this book's title suggests that it's a guide for architecture students, if
you're going to be educating students and designing their courses, this is just
as - or arguably even more - essential reading before you resume after a
summer of climate breakdown-fuelled record high temperatures around the
world. Education must be grounded in the reality of a climate and ecological
emergency unfolding at pace and that means a radically different kind of
architectural education than the one that led to where we are today: one
shaped by a normality of overshooting planetary boundaries and separating
ourselves from the natural world.

Was humbled to be invited to read through this and offer thoughts and
hopefully it's made as accessible as possible at pace.

"Radical change is necessary of the built environment,
and this book will support students in envisioning
what such change could look like and offer practical
guidance on designing for an uncertain future.
Ensuring its accessibility to students and staff alike,
so that its baselines and processes become everyday.
practice, could be transformational.” - Scott McAulay
(founder of the Anthropocene Architecture School)

Amit Anafi - 2nd
Sustainability Manager
presso |l Prisma | LEED AP |...
4d - ®

+ Follow cee

#climatechange what can weidosabout it??

"We must make an urgent shift in the values we hold,
and how and why we dosthings. There is no room for
error. Instead of seeing things as alarmist or an attack
on our creative pursuitsyit requires determination,
conviction and optimism to trust that we are part of
the solutionynot,the problem. And it requires more,
not lesspereative thinking"

couldn't.have said it better.
Optimism and determination accompanied by

concrete proposals and applications!
starting from education and into real life!

'Designing for the Climate Emergency is not only timely and valuable, it is an
urgent and necessary resource to all'those teaching and studying architecture.
It will be an essential guide to/ensure that architects can address the climate
emergency with creativity and success. If architectural education does not
tackle this challenge now and equip the next generation with the necessary
skills and knowledge to build on‘the legacy of the environmental movement, it
will fail us. Buy this'beok, recommend it to students and start planning your

courses and studios to incorporate designing for the climate emergency. | will.!

A superlative review of Designing for the Climate Emergency by Sofie
Pelsmakers, Elizabeth Donovan, Aidan Hoggard and Urszula Kozminska from

Koen Steemers for Buildings & Cities.

Making an impact

Pedro Sousa (He/Him) - st
MArch Architecture Student at UEL | Nominated for RIBA London Sustainabil...

3mo- ®

Great book!! Really happy with this purchase.

So good and useful information for architecture students and even for junior
architects.

| highly recommend this book, full of research, illustrations, drawings,
diagrams etc so we can start and continue to put into practice solutions for
climate change.

"Designing for the Climate Emergency" by Sofie Pelsmakers, Elizabeth
Donovan, Aidan Hoggard and Urszula Kozminska.

#climatechange #architecture #architects #research #students
#sustainability #sustainabledesign
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"Comprehensive, contextual, and unafraid of
complexity, this guide takes the willing student - and

that's all of us - from the climate emergency

fundamentals, through to creating values, imagining
strategies and thinking about how one might

communicate." - Stephen Choi (Architecture for

Change)



Co-funded by
the European Union

ARCHA4.CHANGE

Digital climate change curriculum for
architectural education: methods

ELIZABETH DONOVAN

ED@AARCH.DK towards carbon neutrality





