COURSE OUTLINE

1. GENERAL

SCHOOL | POLYTECHNIC

DEPARTMENT | ARCHITECTURE

LEVEL OF COURSE | UNDERGRADUATE

COURSE CODE | ARC_E408 SEMESTER OF STUDIES | 8*

COURSE TITLE | SPECIAL TOPICS ON SUSTAINABLE DESIGN

INDEPENDENT TEACHING ACTIVITIES

0€ MEPLMTWON TIOU OL TILOTWTLKESG LOVASEG QTIOVELOVTAL O TEACHING
SLaKpLTA LEPN TOU HaBnpatog .. AlaAEEeLs, Epyaotnplokeg

AOKNOELC K.ATT. AV OL TILOTWTLKEG LOVASEC QOVEOVTAL EVLIAiQ RIS ECISCRERS

; g q . PER WEEK

yla To cUVOAO Tou pabnuatog avaypate tig edopadiaieg

wpeg S16aoKaAioG KaL TO GUVOAO TWV TILOTWTLKWY LOVASwWY

MpooVéate oeipéc av xpetaotel. H opyavwan Stdéackadiog kot ot
SL6aKTIKEG uEGOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto 4.

COURSE TYPE | Specialized knowledge

YroBddpou, levikwv vwoewy, | Skills development
Emiotnuoviknig Mepioxrig, Avamtuéng
Aglotritwv

PREREQUISITE COURSES: | Sustainability and Environment 1 & 2
Sustainable Design

TEACHING AND ASSESSMENT | Greek
LANGUAGE:

THE COURSE IS OFFERED TO
ERASMUS STUDENTS

COURSE WEBPAGE (URL)

2. LEARNING OUTCOMES

Leraning outcomes
Meptypdpovral Ta Ladnolakd AmoTEAETUATA TOU UATTUATOG OL OUYKEKPLUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTEG KataAAriAou enunédou mou Ja
QITOKTIOOUV OL (POLTNTEG UETA TNV ETULTUXI) OAOKANPWON TOU U UATOG.
JuuBouAeurteite o Mapaptnua A (Eexwploto apyeio oto e-mail)
o [Ieptypacpr tou Ennédou twv Madnatakwy ATTOTEAECUATWV pLa K€ Eva KUKAO armoudwv cuupwva pe lMAaioto Mpoooviwv tou Evpwrnaikou
Xwpouv Avwrtatng Eknaibevong
o [lepypapikoi Acikteg Emutédwv 6, 7 & 8 tou EupwriaikoU MAatoiou lMNpoadvtwv Awd Biou Madnong
xou Iapaptnuo B
o [lepiAnmtikog O8nyog ouyypapr¢ Madnaotakwv ArtoteAeoudtwy

On successful completion of the course, students will be able to:

- Demonstrate a critical understanding of the different criteria of environmental design assessment and of the basic
methodology for evaluating environmental performance of built structures.

- Demonstrate a global understanding of the main approaches to environmental assessment in relation to design and
construction.

- Demonstrate a broad understanding of various methods and tools for monitoring, modeling and simulating
environmental conditions and performance of built structures and a critical understanding of their benefits and limitations.
- Demonstrate a practical understanding of the application of contemporary tools for design optimization in terms of
environmental performance and sustainability.

General Abilities
AauBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VA EXEL QTTOKTIOEL O TTTUXLOUXOG (OMWG QUTEG avaypdovtal ato Mapaptnua AUTAWUATOG Kot
napatidevrat akoAdoUvdwg) o moLa / TOLEG A0 AUTEG AITOOKOTEL TO pddnua;.

Avadlitnon, avaAuvon kat ouvOeon Sebouévwy kat Sxedlaouog kat Staxeipton Epywv
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TIANPOPOPLWVY, UE TN XPHON KAL TWV amapaiTnTwy 26006 0T SLAPOPETIKOTNTA KAl OTNV MTOAUTTOALTIOULKOTNTA

TexVoAoyLwv 2eBaoudg ato puatlko meptBailov

lpocapuoyr o€ VEEG KATAOTAOELG Emti&elén Kowwvikrig, emayyeAUaTIKG kat Yk ulteuduvoTnTaG Kot evatodnoiag o
AnyYn anopaocewv Jéuarta puAou

Autoévoun epyaoia AOKNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tng eEAeUBEPNS, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNS

Epyaoia oe 6tedveg neptBaAlov
Epyaoia oe Siemiotnuoviko meptBaAlov
Mapaywyn VEWV EPELVNTIKWV LEEWV

- Search for, analysis and synthesis of data and information with the use of the necessary technology
- Decision-making

- Working independently

- Team work

- Respect for the natural environment

- Criticism and self-criticism

- Communication skills

- Capacity for critical thinking

3. COURSE CONTENT

The course focuses on environmental design evaluation methodology through measurable criteria, monitoring and
simulation. It introduces methods, tools and techniques for the monitoring of outdoor and indoor climate conditions, the
creation and calibration of microclimate and building simulation models, the simulation of existing and projected
conditions to assess outdoor comfort, built structures environmental performance and energy efficiency. The main
objective of the course is to document the relation of sustainability issues with the built environment through the study
of microclimate influence on built structures, building energy efficiency improvement, outdoor comfort in urban sites and
climate change impacts on existing and forthcoming buildings and sites. The course will offer students a broad
understanding of environmental monitoring, simulation methodology and pertinent practices applicable to buildings and
open spaces, providing them with the essential tools for documenting design proposals’ assessment.

On-site monitoring and digital simulation methods and tools are approached as a process of assessing existing and future
conditions in built environments and structures, in terms of objective criteria and quantifiable indices, associated with
sustainability including environmental and anthropogenic parameters. Processes of monitoring, modeling, simulation, and
results interpretation are demonstrated through a variety of tools as different options for analytic assessment. In
particular, the simulation method is viewed as the means to identify design effects in future or proposed scenarios and
provide feedback to optimize design and support decision making.

Basic concepts and key parameters of monitoring and simulation methodology are presented along with various
alternative and complementary tools and applications for practical assessment. These comprise of climate analysis tools,
solar calculators, thermal comfort models, building thermal and energy performance simulation models, daylight analysis
tools, airflow and wind field analysis models, microclimate simulation tools etc. Short exercises with basic computational
and analytic tools will take place as initial engagement and a more comprehensive approach will follow with an extended
exercise on a case study evaluation (e.g. building performance evaluation of daylight factors, energy demands and carbon
emissions or microclimate development and outdoor comfort assessment).

The course combines lectures followed by tools demonstration to engage students in short exercises with computational
tools and techniques, literature review and an environmental design evaluation case study (selection of criteria, tools and
method and presentation of assessment results)

Weekly topics

1. Introduction: Environmental design assessment criteria and methods. Monitoring - Calibration - Simulation -
Design optimization and feedback loop. Final report assignment.

2. Climate assessment: climate data acquisition and interpretation.

3. On-site monitoring methods and equipment.

4, Solar geometry calculation tools and design implications: insolation and shading assessment for design
optimization.
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5 Thermal comfort assessment methods and tools.

6 Outdoor microclimate development, critical parameters, evaluation methods and simulation tools.

7. Outdoor microclimate development, critical parameters, evaluation methods and simulation tools.

8 Building energy balance and energy performance criteria. Energy performance simulation methods and tools.
9. Building energy balance and energy performance criteria. Energy performance simulation methods and tools.
10. Daylight and visual comfort in buildings. Daylight assessment methods and simulation tools.

11. Airflow and wind field in relation to comfort, pollutant dispersion and indoor air quality. Evaluation methods and
simulation tools.

12. Life Cycle Analysis and Building Information Modeling tools

13. Final report presentations and discussion

4. TEACHING AND LEARNING METHODS - ASSESSMENT

TEACHING METHOD
lMpdowrno ue mpoowrno, E§ amootacewg
ekmaideuan K.Am.

Face to face

USE OF INFORMATION AND

COMMUNICATION TECHNOLOGIES
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnplakr Eknaibevon, otnv Emikowwvia
E TOUG (POLTNTES

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

Meptypagovtat avaAutikd o TPOmOG  Kat
ueédodbol Stbaokaliag.
AaAééelg, Sepwvapla, Epyaoctnpiakrn Aoknon,
Aoknon  [ebiou, MeAétn & avdAuon
BiBAoypagpiag, @povriotipto, Mpaktukn
(Tomo¥<tnan), KAwukry Acknon, KaAAwteyviko
Epyaaotripto, Aabpaaotikn Sibaokalia,
EKTTQULOEUTIKEG ETILOKEWELS, EKITOVNON UEAETNG
(project), Suyypan epyacias / epyaoiwv,
KaAAwreyvikn énutoupyia, K.Am.

Avaypd@povtal oL WPEG UEAETNG TOU QOLTNTH YL
kade padnotakn Spaotnplotnta kadweg Kat ot
wWpeg un kaBobnyoUuevNG UEAETNG WOTE O
OUVOAIKOG  (pOpTO¢  epyaciac o eminedo
eéaunivou va avtiotolyel ota standards tou
ECTS

Apaotnpiotnra ®doprog Epyaciac Eéaunvou
Lectures — short exercises 24
Presentations p
Independent study -Bibliographical research 24

— Final report

Total number of hours for the Course

(25 hours of work-load per ECTS credit) 50

STUDENT ASSESSEMINT
Meptypapn tne Stadikaciac aétoAoynong

Mwooa AéoAoynang, MéBobdol aloAdynaong,
AlQUopQWTIKA N Suumepaouartiky, Aokipuaoio
MoAdartAric  Emidoyrig, Epwtrioelg  Z0vtoung
Anavtnong, Epwrtrioels Avamrtuéng Aokiiiwy,
Ermtiduon  MpoBAnuatwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouvoiaon, Epyaoctnplakrn Epyaocia,
KAwikn  Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AMec

Avapépovtal  pnta mPoaSLopLOUEVD KPLTHPLA
aéloAdynaong kat eav kat mou eivat mpooBaotua
Q7O TOUG (POLTNTEG;

Methods of evaluation: Participation and engagement in lectures and short
exercises (30%), final public presentations (30%), and final report submission
(40%). The short exercises consist of individual familiarisation exercises on
specialised software and tools and the final report consist of an environmental
design evaluation of a case study building or site.

5. RECOMMENDED LITERATURE

-Recommended literature:
Wiley,3rd edition

Earthscan. ISBN 978-1-84407-467-9

. Dekay, Mark & Z Brown, G., Susanne Bennett (ed), (2014). Sun, Wind & Light: architectural design strategies,

. Erell, E., D. Pearlmutter, and T. Williamson (2011). Urban Microclimate — Designing the Spaces between Buildings.
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. Robinson, D. (2011). Computer Modelling for Sustainable Urban Design. Physical Principles, Methods and
Applications. Earthscan. ISBN 9781844076796

o Baker, N. and K. Steemers (2002). Daylight design of buildings. James and James
o Littlefair, P.J. (2011) Site Layout Planning for Daylight and Sunlight. A Guide to Good Practice. BRE Press University
. Boardman, B. (2012). Achieving Zero Delivering Future-friendly Buildings. Oxford
. Mauree, D., E. Naboni, S. Coccolo, A.T.D. Perera, V.M. Nik, J. L. Scartezzini (2019). A review of assessment

methods for the urban environment and its energy sustainability to guarantee climate adaptation of future cities.
Renewable and Sustainable Energy Reviews 112 (2019) 733-746. https://doi.org/10.1016/j.rser.2019.06.005

. Evola, G., V. Costanzo, C. Magri, G. Margani, L. Marletta, E. Naboni (2020). A novel comprehensive workflow for
modelling outdoor thermal comfort and energy demand in urban canyons: Results and critical issues. Energy and Buildings
216, 1 June 2020, 109946. https://doi.org/10.1016/j.enbuild.2020.109946.

. Antoniou, N., H. Montazeri, M. Neophytou, B. Blocken (2019). CFD simulation of urban microclimate: Validation
using high-resolution field measurements. Science of the Total Environment 695 (2019) 133743.
https://doi.org/10.1016/j.scitotenv.2019.133743

. Blocken, B. (2015). Computational Fluid Dynamics for urban physics: Importance, scales, possibilities, limitations
and ten tips and tricks towards accurate and reliable simulations. Building and Environment 91 (2015) 219-245.
http://dx.doi.org/10.1016/j.buildenv.2015.02.015

. Shinzato, P., H. Simon, D. H. Silva Duarte, M. Bruse (2019). Calibration process and parametrization of tropical
plants using ENVI-met V4 - Sao Paulo case study, Architectural Science Review.
https://doi.org/10.1080/00038628.2018.1563522

. Tsoka, S., K. Tsikaloudaki, T. Theodosiou. (2019). Coupling a Building Energy Simulation Tool with a Microclimate

Model to Assess the Impact of cool Pavements on the Building’s Energy Performance. Application in a Dense Residential
Area. Sustainability, 11(9), 2519. https://doi.org/10.3390/su11092519

. Baeza, J. L., Sievert, J. L., Landwehr, A, Luft, J., Preuner, P., Bruns-Berentelg, J., Noyman, A., & Noennig, J. R.
(2021). CityScope Platform for Real-Time Analysis and Decision-Support in Urban Design Competitions. International
Journal of E-Planning Research (IJEPR), 10(4), 121-137. http://doi.org/10.4018/1JEPR.20211001.0a8

. Frohlich, D., Matzarakis, A, 2018: Spatial Estimation of Thermal Indices in Urban Areas—Basics of the SkyHelios
Model. Atmosphere 2018, 9, 209, 1-14. https://doi.org/10.3390/atmos9060209
. Matzarakis, A., 2012: Linking urban micro scale models - The models RayMan and SkyHelios. Proceedings of the

8th International Conference on Urban Climates and the 10th Symposium of the Urban Environment, No. 136, 1-4.

-Relevant websites:

. https://meteonorm.com/

. https://www.envi-met.com/

. https://designbuilder.co.uk/

. https://www.edsl.net/ambiens-2d/

. https://www.iesve.com/

. https://www.autodesk.com/products/revit/
. https://www.ansys.com/products/fluids/ansys-fluent
. https://leeduser.buildinggreen.com/browse
. https://energy-design-tools.sbse.org/

. https://www.sbse.org/resources

. http://andrewmarsh.com/

. https://www.sunearthtools.com/

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

. https://www.urbanclimate.net/skyhelios/

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

. http://www.utci.org/index.php

. https://energyplus.net/

. https://www.openfoam.com/

. https://www.radiance-online.org//

. https://www.dialux.com/en-GB/

. https://openstudio.net/

. https://www.grasshopper3d.com/

. https://www.ladybug.tools/
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https://www.ladybug.tools/honeybee.html
https://www.ladybug.tools/butterfly.html
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