COURSE OUTLINE

1. GENERAL
SCHOOL | POLYTECHNIC
DEPARTMENT | ARCHITECTURE
LEVEL OF COURSE | UNDERGRADUATE
COURSE CODE | ARC_4201 | SEMESTER OF STUDIES | 2™
COURSE TITLE | SUSTAINABILITY AND THE ENVIRONMENT 2

INDEPENDENT TEACHING ACTIVITIES
0€ TIEPIMTWON TIOU OL TILOTWTLKEG LOVASEG ATIOVELOVTAL O

o , ; . TEACHING
SlakpLtd pépn Tou padnuatog m.y. AlaAégelg, Epyaotnplokég HOURS ECTS CREDITS
AOKNOELG K.ATL. AV OL TULOTWTLKEG LOVASEG QTTOVELOVTOL EVLALQL
. ; , ; PER WEEK
ylo To 6UVOAO Tou padrpatog avaypdate T efSopadlaieg
WPEG S16a0KaAL0G KoL TO GUVOAO TWV MLOTWTIKWY LOVAS WV
3 2

MpooV¥éate oepéc av ypelaotel. H opyavwan Stdéaokaldiog kot ot
SLbaKtikeG uEG0SOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTOL
avaAutika oto 4.

COURSE TYPE | specialised general knowledge

YrnoBadpou , Mevikwy NVwaoewy,
Emiotnuovikrig Meptoxrig, Avamtuéng
Agélotritwv

PREREQUISITE COURSES:

TEACHING AND ASSESSMENT | Greek
LANGUAGE:

THE COURSE IS OFFERED TO | No
ERASMUS STUDENTS

COURSE WEBPAGE (URL) | https://eclass.upatras.gr/courses/ARCH628/

2. LEARNING OUTCOMES

Learning outcomes
Meptypdpovral Ta LadnoLaKd ATOTEAECUATA TOU UAINUATOG Ol CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTES KataAAfAou emutédou mou Ba
QITOKTI)OOUV 0L (POLTNTEG UETA TNV EMLTUXI 0AOKAPpwon Tou padruarog.
JupuBouAeurteite to Mapaptnua A (Eexwplato apxeio ato e-mail)
e [lepypacpr) Tou Emutébou twv Madnotakwv AltoteAeoudtwy yLa kade éva kUkAo amoudwv cUupwva pe Maioto Mpoooviwv tou Evpwrnaikou
Xwpou Avwrtatng Eknaibeuang
o [leptypacpikoi Agikteg Emunédwvy 6, 7 & 8 tou Eupwmnaikou MAatoiou Mpoodviwv Aid Biou Madnong
xou Iapaptnuo B
e [lepidnmtikog 06nyog ouyypaprc Madnatakwv AmoteAeoudtwv

The intended learning outcomes concern the introduction of sustainability as an integral part of architectural thinking.
On successful completion of the course, students will be able to demonstrate:

- critical understanding of the concept of sustainability and the different ways in which it is defined in relation to
architecture and the environment.

- global understanding of the main approaches to sustainable design.

- practical understanding of sustainable design principles and their application potential in architecture and construction.
- basic understanding of sustainable design assessment criteria and assessment methodology of the environmental
performance of buildings and the built environment.

- basic understanding of building physics and of methods for modeling and simulating environmental conditions and
environmental performance.

- practical understanding of contemporary tools for design optimization in terms of sustainability

- ability to retrieve, select and critically evaluate information from various sources, related to course questions and
topics,

- ability for independent thinking and at the same time for teamwork
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General Abilities
AauBavovtag umoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTIOEL O ITUXLOUXOG (OMWwE QUTEG avaypdpovtal oto lapdptnua AUTAWUATOS Kot
napatidevrar akodovBwc) oe mota / TOLEG AT AUTEG AITOTKOTIEL TO Uddnua;.

Avalnitnon, avaluon kat ouvean eSopugvwy Kat Zxedlaouog Kat SLayeipton Epywv

TIANPOYOPLWVY, UE TN XPHON KAL TWV QITaPAITNTWV 2eBa0oulG aTn SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOULKOTN T

TexVoAoyLwv JeBaouog oto puotko neptBaAlov

lMpooapuoyn o€ VEEC KATAUOTATELG Enti&elén kowwvikrig, emayyeAUaTikn kat nBikr¢ ulteuBuvoTNTaG Ko evalodnoiag oe
AnYn amopacswv Jéuara puAou

Autovoun epyaocia ACKNON KPLTLKNG KOUL QUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTepnGS, SNIULOUPYLKIG KL EMAYWYLKIG OKEYNG

Epyaoia oe 5teBveg neptBaAlov
Epyaocia oe diemiotnuoviko neptB8aAlov
Mapdywyrn VEwV EPEUVNTIKWV LEEWV

- Research, analysis and synthesis of data and information with the use of the necessary technology
- Working independently

- Team work

- Criticism and self-criticism

- Working in an interdisciplinary environment

- Respect for the natural environment

- Production of free, creative and inductive thinking

- Communication skills

3. COURSE CONTENT

The course approaches the issue of sustainability through architectural design as an integral parameter, a target and an
evaluation criterion. The pursuit of sustainability and maintenance of life quality for contemporary and future
generations, is interlinked with the environment, becomes imperative due to the conditions drawn by climate change
evolution and is redefined through the possibilities offered by research and technology development which enrich
traditional techniques and expand the scope of application at multiple scales of design, from the building to the city and
to broader regional and global strategies.

The course topics are developed in two interrelated and complementary modules, whose boundaries are based on scale
and approach. The first module, a more practical quantitative approach informed by the fields of climatology and
building physics, introduces key concepts, methods and tools focusing on building scale and key bioclimatic design
strategies. The second, a more theoretical investigation delves into the scale of urban planning, issues of technology and
into contemporary methods of assessing the sustainability of the built environment that redefine planning policies and
strategies on a local, regional and global scale. The two modules are presented in the consecutive courses Sustainability
and Environment 1 and 2 (ARC303 and ARC304).

In the course Sustainability and Environment 2, the second module is developed, which

- Introduces key concepts in sustainable development policies and strategic planning (nature-based solutions, green and
blue infrastructure, carbon neutrality, etc.)

- Presents contemporary methodologies and tools for evaluating sustainable design, based on international standards
(life cycle analysis, environmental footprint, certification systems).

- It delves into the scale of the city, urban resilience, urban systems and infrastructures, sustainable mobility, but also
new technologies and strategies for managing materials and construction methods.

The course combines lectures, discussions, demonstration of computing tools and a group project which is developed in
three successive stages and presented by the students in class. The work includes research for a case study building
which is utilized for distinct exercises.

Weekly topics (subject to changes)
1. Sustainable design strategies and evaluation. Case studies.
Nature based solutions, green and blue infrastructure
Urban resilience, sustainable mobility, smart cities
First exercise presentation and discussion
Decarbonization policies, Near Zero Energy Buildings, Zero carbon buildings,
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management.

8. Renewable Energy Sources,

6. Life Cycle Analysis, Environmental footprint, Embodied Energy, Embodied carbon
Structural materials and methods. Natural materials, environmentally friendly materials, emerging technologies.

Energy management, natural resources management, water and waste

9. Second exercise presentation and discussion.

10. Sustainable Environmental Design Certification Systems.
11. Building Energy Performance Code

12. Computational tools and assessment methods for environmental performance of buildings and urban sites.
13. Third exercise presentation and discussion.

4. TEACHING AND LEARNING METHODS - ASSESSMENT

TEACHING METHOD
lMpoowrto ue mpoowro, E§ anootdoews
eknmaidevon KA.

Face to face

USE OF INFORMATION AND

COMMUNICATION TECHNOLOGIES
Xprion T.M.E. otn Atbaokalia, otnv
Epyaotnpiakr Ekmaibeuan, otnv Entkowvwvia
LE TOUG (OLTNTEG

Use of ICT in teaching and communication with students. Support of learning
through the e-learning platform e-class. Demonstration of use of software for

modeling and simulation.

TEACHING ORGANIZATION

Meplypdpovtar  avaAutikd o0 TPOmoG Kol
uévodot Stbaokaliag.
AaAé€elg, Sepwvapla, Epyaoctnplakn Aoknan,
Aoknon  [lebiou, MeAétn &  avdAuon
BiBAloypapiag, @povriatrplo, Mpaktikn
(Tormo¥€tnon), KAwwn Acknon, KaAAitexviko
Epyaotripto, Awabpaotikn Sbaokalia,
EKTToUOEUTIKEG ETLOKEWELS, Ekmovnon UEAETNG
(project), Suyypagrn epyaociac / epyaoiwv,
KaAAwteyvikn Snutouvpyia, K.AT.

Avaypdpovtal oL wpeg UEAETNG TOU @oLTNTh
ya kade padnatakn dpactnplotnta kadwe Kot
oL WpPec un kadobnyoUuEVNG UEAETNG WOTE O
OUVOAIKOG OpTOo¢ epyaciag o€ eminebo
géaunvou va avtiotoel ota standards tou
ECTS

. ®doprog Epyaciag
Apaotnplotnra Fr

Lectures 25
Presentations - discussions 14
Independent study -Bibliographical research 11

— Exercise elaboration

Total number of hours for the Course 50

(25 hours of work-load per ECTS credit)

STUDENT ASSESSEMINT
Mepypapn tne Stadikaciog aéloAdynang

Mwooa AéloAdynong, Médobot aloAdynang,
Alauoppwtikn N Suunepacuatikn, Aokyuaoio
MoAdartAric  Emdoyrig, EpwTtnoelg Zuvtoung
Anavtnong, Epwtroelg Avamrtuéng Aokiuiwvy,
Enmtiduon  MpoBAnudatwv, [panty Epyaoia,
Exdeon / Avagopd, [pogopikn EéEtaon,
Anudota Mapouaiaon, Epyactnpiakn Epyaoia,
KAwiknp  Eé€taon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pntd mpoobloploUEVA KPLTHPLAL
aloAdynong kar eav  kat mou  eival
TPoaBAci ATIO TOUG POLTNTES;

Language of evaluation: Greek
Methods of evaluation:

Public presentation and submission of separate group work exercises. The
group work exercises are submitted in successive stages during the semester

and include bibliographic research or field

research and the use of

computational tools. The final grade results from the total score of the

individual exercises:

30% from the 1st exercise, 30% from the 2nd exercise and 40% from the 3rd

exercise.

The evaluation procedure and criteria are presented in the first lecture and in
the assignment descriptions. Any changes are announced in advance and are
included in the course website and in the assignment descriptions.

5. RECOMMENDED LITERATURE

-Recommended literature:

eBrown G. Z. and DeKay M. (2000). Sun, Wind and Light: Architectural Design Strategies, John Wiley and sons
eGivoni, B. (1998). Climate considerations in building and urban design. New York: Van Nostrand Reinhold.
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eHawkes, D., McDonald, J., & Steemers, K. (2002). The selective environment. London ; New York: Spon Press

eBaker, N., & Steemers, K. (1999). Energy and environment in architecture: A technical design guide. New York, NY: E. &
FN. Spon.

#Szokolay, S. (2008). Introduction to architectural science: The basis of sustainable design (2nd ed.). Amsterdam; Boston;
London: Elsevier / Architectural Press.

#Schittich, C. (2003). In detail: Solar architecture: strategies, visions, concepts. Munchen: Basel; Boston: Edition Detail.
slittlefair, P.J. (2011) Site Layout Planning for Daylight and Sunlight. A Guide to Good Practice. BRE Press University
eLynch, K. (1971). Site planning (2d ed.). Cambridge: M.L.T. Press.

eWeber, W. and S. Yannas (eds. 2013). Lessons from vernacular architecture. Earthscan from Routledge.

eYannas, S., E. Errel and J.L. Molina (2006). Roof cooling Techniques: A design Handbook. Earthscan. ISBN: 1844073130
eYannas, S. (1994). Solar energy and housing design. Examples (Vol. Il). AA editions.

eCommission of the European Communities, Lewis, J. O., Steemers, T., & Goulding, J. R. (1992). Energy conscious design:
A primer for architects. London: B.T. Batsford, for the Commission of the European Communities

eGauzin — Muller, D. (2002). Sustainable Architecture and Urbanism: Concepts, Technologies, Examples. Birkhauser.
esMostafavi, Mohsen, Gareth Doherty and Harvard University Graduate School of Design (eds. 2016). Ecological
Urbanism. Revised edition. Zirich: Lars Muller

eMamnadonouvlog A. M. (2006). Oepuikr) Aveon ota Ktrjpia. Néa Mpdtuna kat BeAtiwon Ogpuikng Aveong ota Ktrpla.
Oeooalovikn.

eNamaddémouiog, M. A., & AfapAn, K. (2015). Aoutkr duactkn Il: evepyelakdg oxeSLAOUOG-TIAONTIKA NALOKA cuoTAuaTA.
Oeoocalovikn: Adot Kuplakion.

*T.0.T.E.E. 20701-1/2017, Y.M.EN. Avalutikég EBvikeEg Mpodlaypadec Mapap€Tpwy yia Tov UTIOAOYLoUO TG Evepyelakng
Anodoong Ktnplwv kot tnv ‘Ekdoon tou T[iotomowntikol Evepyelakng amodoong: Texvikn Obnyla Texvikou
ErupeAntnpiov EAAGSoG. https://www.kenak.gr/files/TOTEE_20701-1_2017.pdf

*T.0.T.E.E 20701-2/2017, Y.N.EN. OgpuoduciKEC LOLOTNTEG SOULKWVY UAKWY Kol EAEYXOC TNG OEPUOUOVWTLKAG EMAPKELAG
Twv KTpiwv clpudwva pe thv avabeswpnon tou K.Ev.AK. (2017). Texviknp Odnyia TexvikoU EmieAntnplou EAAGSOG.
https://www.kenak.gr/files/TOTEE_20701-2_2017.pdf

e Avdpeadakn-Xpovakn, E. (2017). BLOKALLOTIKOG OXESLAOUOG: KALMATIK alayn, teptBaiiov, Blwolpotnta (2n £€k86.).
Oeoocalovikn: University Studio Press.

eToumailng, A. (2010). OwoAoyikn okédn kat ApxLtektovikn. EkS. MéAlooa, ABrva. ISBN: 9789602043080

eRoaf, S., Fuentes, M., Thomas, S., & XapalaumnonouvAog, . (2009). EcoSopeiv: BLOKALLATIKOG OXESLAOUOG KTIPlwY &
£DAPUOYEC AVAVEWCLUWY TINYWV eVEpyeLag. ABrAva: Wixahoc.

-Relevant websites:
Computational tools for the analysis of climate, environmental parameters and building energy performance

o https://www.sunearthtools.com/dp/tools/pos_sun.php?lang=en
. http://andrewmarsh.com/software/

o https://energy-design-tools.sbse.org/

. https://comfort.cbe.berkeley.edu/

. http://centerforthebuiltenvironment.github.io/mrt/

. https://www.solemma.com/climatestudio

o https://web.tee.gr/kenak/logismiko-tee-kenak/

. https://www.urbanclimate.net/rayman/index.htm
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