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Six specialization profiles

Chemistry for sustainable energy systems (AP & CEC)
Engineering for sustainable energy systems (CEC & ME)
Systems for sustainable heat (AP, CEC & ME)
Electrical power systems (EE)

Application in built environment (BE & ME)
Energy & society (IE&IS)




Positioning of specialization themes

Bradford ‘The energy system’ fig 1.9; adapted from ‘Energy efficiency indicators:
Fundamentals on Statistics’ (Paris: OECD/IEA, 2014)

in the energy system

Resources

L & & o o 4 3 £ £ 5 5 o 4 3 ]

Natural 1 EXP:';’(ZHOn
Resources I
| Production

EEEE I'Mf"'if.‘

y

Solar
Wind
Etc.

Total
Primary
Energy
Supply
(TPES)
Crude oil
Coal
Gas
Etc.

* Chemistry for sustainable

Emissions and Externalities

Processes
Conversion
efficiency

energy systems
* Engineering for
sustainable energy

systems

* Systems for sustainable

heat

Quality
Accumulatio
n

Secondary
Energy
Carriers

Gasoline
Electricity
Heat

Electrical power
systems

Distribution

Final
Energy
Consumption
(FEC)

Light bulb
Car
Radiator
Etc.

‘,; Final Energy
/. Consumers

Devices

Applicationin the
built environment

I

I

1

1

I

1

:
Final :
Energy 1
Services :
(FES) I

I

1

1

1

1

|

Light
Transport

I
I
i
I
I
[
I
I
|
|
I
|
|
I
I
I
|
I
I
;Thermal comfortI
|

A Final Energy
4 Services

:

/ u
Hi'II'IIIIIIIIII-I—I—I—I—I—I—I—I-I-I-I-I-I.I’,IIIIIII L= = =

TU/e



Chemistry for sustainable energy systems
Applied Physics and Chemical Engineering & Chemistry

Chemistry of (photo/electro/plasma-) catalysis for high value chemicals

e Crystalline silicon and thin film solar cells

* Polymer solar cells

Perovskite




Engineering for sustainable energy systems

Mechanical Engineering and Chemical Engineering & Chemistry

Understanding of (electro)chemical transformation, multiphase transport

phenomena and separation

* H,O electrolysis

* H, combustion systems

* Heavy duty combustion systems
* Metal fuels




Systems for sustainable heat
Mechanical Engineering, Applied Physics and Chemical Engineering & Chemistry

Thermal energy storage with emphasis on development of new storage

materials and systems.

 Thermochemical Heat storage systems
e Geothermic power plants
* PhotoVoltaic Thermal panels

CHARGE

+ HEAT —> E+|“—‘_\:|

STORE

_ |

DISCHARGE

E+|{|‘Iﬁ> E|+ HEAT




Electrical power systems

Electrical Engineering

Transforming electricity grids towards a truly future-proof, sustainable energy

supply
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Application in built environment

Mechanical Engineering & Built Environment

Preservation of energy and limitation of the environmental impact while

providing a healthy and comfortable indoor and outdoor environment

* Sustainable energy-positive built environment * Climate adaptive building shells




Energy & society

Industrial Engineering and Innovation Sciences

How technology works in the real world: development, application and diffusion of

technology

Society
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SET profiles & sections

Sources, Fuels &

System integration

Chemistry for sustainable
energy systems

* Plasma and Materials Processing (AP)

* Stimuli-responsive functional m & d
(CE&C)

« Sustainable process engineering
(CE&C)

* Multi-scale modelling of multi-phase
flows (CE&C)

Engineering for sustainable
energy systems

* Power & Flow (ME)

* Energy Technology(ME)

e Stimuli-responsive functional m & d
(CE&C)

* Sustainable process engineering (CE&C)

* Multi-scale modelling of multi-phase
flows (CE&C)

Systems for sustainable heat

* Energy Technology (ME)

* Power & Flow (ME)

* Stimuli-responsive functional m & d
(CE&C)

* Sustainable process engineering (CE&C)

* Multi-scale modelling of multi-phase
flows (CE&C)

* Transport in Permeable Media (AP)

Electrical power systems

* Electrical Energy Systems (EE)
* Electromechanics and Power
Electronics (EE)

Application in the built
environment

* Building Physics and Services (BE)
* Energy Technology (ME)

*Only for students with bachelor's degree Chemical Engineering or comparable

Energy & society

* Technology, Innovation & Society (IE&IS)
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