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Socio - ecologic - economic 

environment

Energy Dimension of Engineering
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Engineer’s Challenge : The integration of 
energy conversion systems for improved 

resources productivity
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The challenge today ...

‣Can we survive  
‣without nuclear power plants ? 

‣with limited CO2 emissions ? 

‣Engineers have to say “yes we can” and 
we will do ... 
‣ the solutions ? 
‣Efficient technologies 

‣Efficiency of systems (cogeneration)  

‣ Integrate and convert renewable resources

3

Primary Energy Consumption per capita in 2005

Source: Key World Energy Statistics, IEA, edition 2007,    Renewables Information 
IEA, edtion 2007
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USA : 10474 W

Finlande : 8855 W

Switzerland : 4806 W

Suède : 7673 W

Europe : 5239 W

Monde : 2363 W

Chine : 1752W

Inde : 650 W

Bangladesh : 225 W

Wyear/year.cap

If all like the US
Energy=Energy*5

The 2000 W society
 The Swiss Federal Institute of Technology challenge

Autriche : 5536 W

OCDE : 6292 W

Biomass
(%)



Energy conversion

Crude Oil :991 W  
(21%)

Oil 1363 W (28%)

Natural Gas : 473 W (10%)

Nuclear 1195 W 
(25%)

Hydro 489 W 
(10%)

Renewables : 42 W (0.9%)

Electricity : 868 W (24%)

Solid fuel : 342 W (7%)
Household :1084 W 

29.2%

Industry : 740 W 
20.0 %

Services : 604 W 
16.3 %

Transports : 1218 W 
32.0%

Source : OFEN : http://www.energie-schweiz.ch/bfe/fr/statistik/gesamtenergie (2006)

Energy usage in Switzerland
End use : 3647 WPrimary : 4852 Wyear/year/cap 

5600 kg CO2/year/cap

W = Wattyear/year/cap

Electricity in : 735 W

Electricity out : - 735 W
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2000 Watt society + 1 tCO2 : YES we can !

6

Total : 1600 WTotal : 1680 W
Total : 880 kg CO2



Minor in Energy : The Energy Dimension of 
your master diploma !

• Add the Energy Dimension to your diploma

• Multi-disciplinarity

• Technology - Environment - Engineering

• Socio-economics (SHS)
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The Energy Dimension

!Systemic vision

!Engineering the integration

! Energy resources -> Technology -> Energy services

! Technology in a Socio-economic context

! Technology in an Environmental context

! Technology in

! Industrial processes and systems

!(Renewable) Energy resources conversion

!Energy Management and Control

! Technology in Market

6



Organisation : 4 semesters, but ...

Master Cursus!
60 credits

Minor 
Cursus!

20 credits

Diploma Work

Project!
10 credits

30 credits90 credits

90 credits

sem I!
autumn

sem II!
spring

sem IV

sem III!
autumn

Minor in Energy the concept
• In addition to Major master diploma!

• specialisation/complement!

• Total 120 credits / 4 semesters!

• 90 master + 30 minor!

• 30 credits = 10 cr. projects + 20 cr. courses!

• 20 credits to be selected in the proposed 
study plan!

http://sti.epfl.ch ->Mech. eng. ->Master -> Minor Energy!

• Pre-requisite to be organised in your major 
program

SEL-SGM-SMT-SMX Mineur en Énergie

Les enseignants, les crédits et la période des cours sont indiqués sous réserve de modification.

Période

Matières 2 Enseignants Livret des cours Crédits des 

cours

Mineur "Énergie" 87

Aménagements hydrauliques II Schleiss GC 3 P
Barrages et ouvrages hydrauliques annexes Schleiss GC 3 A
Énergétique du bâtiment Gnansounou/Morel N. GC/AR 3 A
Modélisation des systèmes Energie et Transport Bierlaire/Gnansounou GC 3 A
Réseaux hydrauliques et énergétiques Boillat/Haldi GC 3 P

Plasma physics II Fasoli PH 4 A
Plasma physics III Lister PH 4 P

Électronique industrielle I Rufer EL 2 A
Électronique industrielle II Rufer EL 2 P
Optimisation des réseaux vacat EL 3 P
Régimes transitoires des machines électriques Simond EL 3 A
Systèmes d'électronique de puissance et entraînements Rufer/Simond EL 2 P
Systèmes hybrides Simond/Perriard/Rufer EL/MT 3 A

Advanced solid waste treatment Ludwig SIE 4 A
Climate and climate change Bey SIE 2 P
Écologie industrielle Erkmann SIE 3 A

Chemical engineering of heterogenous reactions Kiwi L. CGC 3 A
Génie électrochimique Comninellis/Foti CGC 3 P
Process development I, II Zaza CGC 4 A+P

Advanced energetics and engines 1 Favrat/Maréchal/Gafner GM 4 A
Advanced energy conversion technologies 1 Favrat/van Herle/Chawla GM/PH 4 P
Energy conversion Favrat / Maréchal / Van Herle GM 2 P
Introduction aux turbomachines Avellan/Ott GM 2 P
Modélisation et optimisation de systèmes énergétiques Maréchal GM 2 P
Two-phase flows and heat transfer Thome GM 4 A

Projet obligatoire du mineur en Énergie

Projet en Énergie 2 Divers enseignants STI 12 A ou P

1 Ces cours ne peuvent pas être pris simultanément
2 Les professeurs proposant les projets du mineur proposent une liste de cours à option recommandés



Master degree
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Chemistry and!
Chem. eng.

Production!
Distribution!

Conversion!
Storage

Catalysis!
Process eng.

Emissions!
Pollution control!
environmental impact

Buildings, Dams, Transportation, infrastructure

Plasma,!
Nuclear!

Fusion

Turbo-machines!
Energy conversion cycles !

Combustion!
Industrial Processes!

Systems

The minor in Energy

• The Energy Group!

• link with PhD Researcher!

• link with industry!

• web site : http://energy.epfl.ch/w!

• Projects coordination!

• Rumba, etc...


