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Energy is everything
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What is energy?
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What is energy?

Hunter-gatherer

More than the “standard” concept

Fire
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First energy management

What is energy?
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Energy & human development
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Energy & human development

First energy optimization
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Energy & human development
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Energy & human development



10/49THESSALONIKI - SUMMER SCHOOL 2023

Fossil fuels
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Fossil fuels
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New era
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New era
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New era
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Manassas, VA

Chattanooga, TN

8.000 soldiers
15 days
12 trains
1.400 kilometres
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“Spoiling” energy
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“Spoiling” energy
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“Spoiling” energy
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Energy crisis & energy efficiency

Not new concepts

1973 oil crisis



20/49THESSALONIKI - SUMMER SCHOOL 2023

Energy crisis & energy efficiency

Arthur H. Rosenfeld: “father” of the
energy efficiency



21/49THESSALONIKI - SUMMER SCHOOL 2023

Adopted measures
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Adopted measures

Technology Discovered First use

Cogeneration
Mid -19th 
century

1882

Combined
cycle

1940 1960

Heat pump 1855 1928
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Adopted measures

With low energy prices
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Geopolithics

Finite resources

Greater difficulty of exploitation

Increasing demand

Now – End of the fossil regime
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Now – End of the fossil regime
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Now – End of the fossil regime
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Now – End of the fossil regime
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Techno-optimism
“The belief that technology plays a 

vital role in solving the most pressing 
threats to humankind”
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Techno-optimism
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Techno-optimism

Basque Country – 1800 windmills
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Degrowth? – Elephant in the room
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More timber!
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Raiders of the hidden energy

Use every kJ.
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Waste heat recovery

”Waste heat recovery” is the action of “heat integration”, that is, 
reusing heat energy that would otherwise be disposed of or simply 
released into the atmosphere. Thus, plants or systems can reduce 
energy costs and CO2 emissions, while simultaneously increasing 

energy efficiency.
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Waste heat recovery
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Waste heat recovery

How we recover it? Depends on:

• Mass flow rate / Amount of energy

• Temperature of the waste heat

• Involved substances (air/liquid/solid)

• Accesibility to the source

• Distance to the final use point

• Nature of the final use

• Coupling between supply and demand
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Waste heat recovery

4 examples to analyse:

Waste Heat recovery in steel mills
with Organic Rankine Cycles

Waste Heat recovery in steel mills
to use in the production process

Heat recovery from the London
Tube

Waste Heat recovery from data
centres to heat swimming pools
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Waste heat recovery

To design strategies that exploit this potential, it is
necessary to have data about the quantity and
characteristics of Industrial Waste Heat (IWH) flows.

Bottom-up methodologies to estimate that recovery
potential by means of key transfer figures are useful
tools within this field.
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Waste heat recovery

4 bottom-up methos in the bibliography:
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Waste heat recovery

4 bottom-up methods in the bibliography:

𝑄𝐼𝑊𝐻,1 = 𝑓𝑀,1 𝑄𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑔𝑎𝑠 + 𝑄𝑑𝑖𝑒𝑠𝑒𝑙 𝑜𝑖𝑙

𝑄𝐼𝑊𝐻,2 = 𝑓𝑀,2 𝑄𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑔𝑎𝑠 + 𝑄𝑑𝑖𝑒𝑠𝑒𝑙 𝑜𝑖𝑙

𝑄𝐼𝑊𝐻,3 = 𝑓𝑀,3 · 𝐶𝑂2 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠
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Waste heat recovery

Key Transfer
Figures
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Waste heat recovery

IWH Temperature
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Waste heat recovery

Bottom-up methods inputs:
• Company´s category
• Energy consumption
• CO2 emissions

https://en.prtr-es.es/

https://en.prtr-es.es/
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Waste heat recovery
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Waste heat recovery
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Waste heat recovery
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Waste heat recovery

Further work: design of district heating networks in
built environments fed by Industrial Waste Heat using
GIS.

Case study in Vitoria-Gasteiz, Spain
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Waste heat recovery
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Group 1 Group 2

Ghita
Vasilina

Muhammed Talha
Akeem

Lisa
Justas

Vytantas

Mariia
Chadi

Tasneema
Syed

Richard
Paulius

Lina

Group 3 Group 4

Elina
Farida
Nayely
Kamrul

Moontasir
Iryna
Nikos

Sergei
Qasem
Fakhriy

Jannatul
Victoria
Asham

Paul
Aristeidis
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