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Sustainability Weeks 14
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Number of
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Summary

The course presents the fundamentals of energy management in buildings while emphasizing the need for human
comfort. The learning is supported by building energy modeling of a case study building which offers an opportunity to
understand trade-offs between energy and comfort.

Content

* Energy concepts in buildings

» Fundamentals of heat balance at a building level, Building envelope
» Thermal comfort in buildings

* Indoor air quality

* Building ventilation

» Occupant behavior in buildings

 Heating and cooling demand in buildings

» Heating and cooling generation systems

Keywords

Energy demand; human comfort; indoor environmental quality; building energy modeling, HVAC and building envelope

Learning Prerequisites

Recommended courses
Elementary building physics

Important concepts to start the course

* Heat transfer
¢ Comfort and indoor climate
* Energy demand in buildings

Learning Outcomes
By the end of the course, the student must be able to:
« Estimate heat flows and energy use in buildings
« Interpret interactions between comfort needs of occupants, building envelope and HVAC systems
* Interpret indoor environmental quality standards
» Complete basic building energy simulation software operations
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Transversal skills

 Take account of the social and human dimensions of the engineering profession.
» Demonstrate the capacity for critical thinking
« Evaluate one's own performance in the team, receive and respond appropriately to feedback.

» Communicate effectively, being understood, including across different languages and cultures.

» Make an oral presentation.

Teaching methods

Lecture presentations, group discussions, project work and exercises

Assessment methods

Group work on the case study: 40%
Two written tests on the theoretical bases: 60% (35+25)

Resources
Bibliography
« Lecture notes (primary source)
* Y. A. Cengel; A. J. Ghajar, Heat and Mass Transfer: Fundamentals and
Applications. McGraw Hill Education, 5th edition
* Edward Allen. How Buildings Work: The natural Order of Architecture, 3rd ed.
* ASHRAE Handbook of Fundamentals, 2018
« Claude-Alain Roulet. Energétique du batiment - Tome 1 and 2. PPUR.
« Different building standards such as 1ISO 17772, 1ISO 6946, ASHRAE 55,
ASHRAE 62.1, SIA 380/1, SIA 2024.
« Peer-reviewed papers and websites — it will be provided throughout the
semester.

Ressources en bibliothéque

« ASHRAE 55

* SIA 2024

* Claude-Alain Roulet. Energétique du batiment

* SIA 380/1

* ASHRAE 62.1

e Edward Allen. How Buildings Work

* Y. A. Cengel; A. J. Ghajar, Heat and Mass Transfer
* ASHRAE Handbook of Fundamentals, 2017

« |ISO standards available online on sagaweb

Notes/Handbook

Ressources en bibliotheque : Energétique du batiment / Roulet
Polycopiés : Energétique du batiment

Prerequisite for

"Le contenu de cette fiche de cours est susceptible d'étre modifié en raison du covid-19"
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https://library.epfl.ch/beast?record=990099179980205516
https://library.epfl.ch/beast?record=990105519020205516
https://library.epfl.ch/beast?record=990003859780205516
https://library.epfl.ch/beast?record=990057802270205516
https://library.epfl.ch/beast?record=990104765830205516
http://library.epfl.ch/en/beast?isbn=1-280-83844-2
http://library.epfl.ch/en/beast?isbn=978-0-07-339818-1
http://library.epfl.ch/en/beast?isbn=978-1-939200-57-0
https://sagaweb.afnor.org/fr-FR/sw/Identification/AccueilAbonnement

